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ABSTRACT 

Injury rates for runners, particularly new runners, are historically and 

consistently excessive, with primary contributing factors cited as shoes and training 

errors.  Consumers have a wide range of options in features and shoe cost, with 

unproven injury reduction associated with higher cost and feature-laden shoes.  

Special needs runners, such as those of greater mass/extreme pronator/cavus feet, may 

not utilize beneficial advances in shoe materials and design, while others may 

erroneously use these features inappropriately, thus incurring injury inadvertently.  

Properly fitting shoes can play an important role in reducing specific forms of running 

injury.  Some injuries are related to incorrect shoe fit, regardless of the shoe design 

and features.  Incorrect shoe fit may contribute to pain and injury, and subsequently 

poor exercise adherence.  This interdisciplinary study will investigate consumers’ 

current level of awareness regarding running shoe fit, criteria consumers use to select 

running shoes, and evaluate the efficacy of a Point of Purchase (POP) Educational 

intervention for running shoe consumers. 

Training errors have been attributed as a leading factor in the development of 

musculoskeletal injuries in distance runners that afflict an estimated 60% of runners.  

Widespread health educators and organizations have recommended educational 

practices to prevent injury to runners.  Education of runners regarding injury 

prevention has been cursory, with runners seeking advice for treating injuries after 

occurrence, rather than using preventive education or practice.  This study seeks to 

bring to light current consumer levels of awareness and perceptions regarding injury 

prevention, to better guide preventive interventions as how consumers use running 

shoes is potentially of greater consequence than the product itself.  The secondary 

purpose of this interdisciplinary study was to evaluate consumers’ awareness of 

fundamental principles of run training, with subsequent evaluation of the efficacy of 

an educational POP intervention for running-specific principles of exercise. 
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A total of six hundred and two surveys were collected during the study, of 

which three hundred and one surveys were collected for both the shoe selection and 

run training POP interventions, respectively. Two separate researcher-developed 

surveys were created to assess either the shoe selection or run training interventions to 

compare with control groups.  These surveys were developed after a thorough 

literature search resulted in no existing suitable instrument.  Seven research null 

hypotheses were identified to evaluate outcomes of the POP educational brochures.  

The Paired Samples Wilcoxon Test was used to test the hypotheses associated with 

both surveys in the quasi-experimental pretest-posttest control group design with 

alternating assignment.  Statistically significant differences were found for four out of 

five research hypotheses related to Shoe Selection and three out of three research 

hypotheses related to Run Training.  

In this study, experimental group participants showed significant improvement 

for nearly all the hypotheses related to factors implicated in the development of 

running injuries.  Based on this observation, the potential for POP educational 

intervention to reduce running injuries has been established and future investigations 

are warranted.  This study underscores the lack of consumer knowledge and the 

potential for educational intervention to improve shoe fit and knowledge of training. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The American phenomenon referred to as the running boom of the 1970’s has 

been revived according to a running industry report published by Running USA 

(2014).  In the 1970’s, running participation grew quickly over several years and the 

sport has increased by 70% between 2004 and 2013, approaching 42 million runners, 

with concurrent record shoe sales occurring as well (Running USA, 2014).  American 

women led men in participation rates, as of 2012, with the greatest involvement 

among women between 25-34 years of age, numbering over 5.6 million (Running 

USA, 2014).  Unlike many exercise and dietary trends that have faded as time passes, 

running has remained a popular activity and flourished in part to its relative 

accessibility and affordability.  Innovative products, improved marketing, and more 

diverse events have driven the appeal of running in recent times, with the running shoe 

market reporting over 3 billion in sales for 2013 (Running USA, 2014).  Incidences of 

injury have risen along with the increasing rates of participation, as running injury 

rates have not declined since the 1970’s running boom, despite an increased 

understanding of injury mechanisms in exercise science and sports medicine (Nigg, 

Baltich, Hoerzer, & Enders, 2015; Richards, Magin, & Callister, 2009). 

Injury rates for runners, particularly new runners, are historically and 

consistently excessive, with primary contributing factors cited as shoes and training 

errors.  Properly fitting shoes can play an important role in reducing specific forms of 

running injury.  Consumers have a wide range of options in features and shoe cost, 

with unproven injury reduction associated with higher cost and feature-laden shoes.  

Some injuries are related to incorrect shoe fit, regardless of the shoe design and 

features.  Incorrect shoe fit may contribute to pain and injury, and subsequently poor 

exercise adherence (McWhorter, Wallman, Landers, Altenburger, LaPorta-Krum, & 

Altenburger, 2003).  Special needs runners, such as those of greater mass/extreme 
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pronator/cavus feet, may not utilize beneficial advances in shoe materials and design, 

while others may erroneously use these features inappropriately, thus incurring injury 

inadvertently.  Many shoe manufacturer innovations that were initially praised and 

widely utilized, such as robust heel counters and arch bridges, have been largely 

abandoned in favor of different designs as the scientific body of work has been 

reviewed.  This interdisciplinary study will investigate consumers’ current level of 

awareness regarding running shoe fit, criteria consumers use to select running shoes, 

and evaluate the efficacy of a Point Of Purchase (POP) Educational intervention for 

running shoe consumers. 

Evidence-based direction for runners regarding injury prevention using 

behavior modification, in this case, training guidance, has recently seen a resurgence 

in the literature (Bredeweg, Zijlstra, & Buist, 2010; Buist, Bredeweg, Lemmink, 

Pepping, Zwerver, van Mechelen, & Diercks, 2007; Johnston, C.A.M, Taunton, J.E., 

Lloyd-Smith, D.R., McKenzie, D.C., 2003).  Furthermore, training errors have been 

attributed as a leading factor in the development of musculoskeletal injuries in 

distance runners, accounting for nearly 60% of injuries (Hauret, Jones, Bullock, 

Canham-Chervak, & Canada, 2010; James, Bates, & Osternig, 1978).  A prevalent 

premise exhibited by distance runners is the practice of consistently running high 

mileage to achieve greater fitness and performance, which was recognized as 

contributing to nearly a third of training errors (James et al., 1978).  In addition to 

sustained excessive running mileage, additional contributing factors that break basic 

tenets of established physiological training principles include notable increases in 

intensity or mileage, chronically elevated training intensity, and changes in training 

surface or grade (James et al., 1978).  Common aches and pains occurring with 

activity that are typically ignored or dismissed can escalate to become debilitating 

overuse injuries because of the repetitive, uniplanar nature of running (James et al., 

1978). 

Military researchers have had an on-going interest in running injuries, 

specifically training shoes and the effects of various training patterns, on injury 
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likelihood in order to improve physical readiness and reduce injury-related costs 

(Knapik, Feltwell, Canham-Chervak, Arnold, Hauret, Rendeiro, Wells, & Rohde, 

2001; Knapik, Trone, Swedler, Villasenor, Bullock, Schmied, Bockelman, Han, & 

Jones, 2010).  Adopted interventions by the military have included the aforementioned 

behavior modification, along with shoe selection and sizing recommendations; 

however, neither of the latter two interventions have resulted in significant reductions 

in injury incidence rates, possibly due to poor compliance by military personnel 

(Teyhen, Thomas, Roberts, Gray, Robbins, McPoil, Childs, & Molloy, 2010). 

An editorial in the British Journal of Sports Medicine proposed that sports 

injuries are preventable to a large extent, and practical application of knowledge is 

lacking and warrants greater education for the consumer (Hanson, Allegrante, Sleet, & 

Finch, 2012).  The authors found inadequate dissemination of sports injury research, 

with only 6% of the research concentrated on the adoption of sports medicine.  

Running injuries is a topic to which this shortcoming applies.  After decades of 

research by both manufacturers and institutions of higher education, with resultant 

running shoe modifications too numerous to list, only recently was the efficacy of 

running shoes in the prevention of running injuries stridently questioned (Nigg et al., 

2015; Richards et al., 2009). 

Background and Theory 

Relationship of the study to Family and Consumer Sciences 

Historical philosophies of Family and Consumer Sciences (FCS) from its 

origins support the need for this study with its specialization threads of health, textiles, 

and wellness (Baugher, Anderson, Green, Shane, Jolly, Miles, & Nickols, 2015).  

Baugher et al. (2015) defined FCS as “the comprehensive body of skills, research, and 

knowledge that helps people make informed decisions about their well-being, 

relationships, and resources to achieve optimal quality of life.”  This interdisciplinary 

study will benefit the health and well-being of consumers, in both civilian and military 

sectors, by investigating an educational intervention aimed at increasing physical 
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activity adherence by reducing injury likelihood and thereby improving quality of life.  

The goal of FCS includes the advancement of consumer knowledge and the health of 

individuals and their families, which perfectly aligns with the long term goal of sports 

medicine to reduce injuries in physical fitness (Nickols & Anderson, 2001).  

Educating consumers is a fundamental focus of FCS to improve their overall well-

being, as evidenced by Alderman's (1948) philosophy to advance the process of 

consumer purchasing habits, support consumer protections, and assisting consumers 

through the issuance of purchase recommendations.  Both of the aforementioned 

philosophies are particularly relevant to the educational point of purchase aspect of 

this study, which will be delivered in a brochure format.  The inclusion of a Point of 

Purchase (POP) brochure (Appendix A), that incorporates purchase recommendations 

and training concepts may assist novice, and potentially experienced running shoe 

consumers that may include numerous military personnel, in preventing initial injury, 

which has been cited as a contributing risk factor for future injuries (Campbell, Foster-

Schubert, Xiao, Alfano, Bertram, Duggan, Irwin, & McTiernan, 2012; Kluitenberg, 

Middelkoop, Diercks, Hartgens, Verhagen, Smits, Buist, & Van Der Worp, 2013). 

 

Societal health issues and the need to reduce running injuries 

The prevalence of overweight and obesity among adults and children continues 

to increase, resulting in unwarranted illnesses, healthcare costs, decreased quality of 

life, and diminished lifespan (United States Department of Health and Human 

Services, 2000).  Costly and debilitating illnesses related to decreased physical activity 

or hypokinetic diseases can be deterred by increasing activity participation among the 

population (ACSM, 2011; United States Department of Health and Human Services, 

2000).  Leading health indicators, as defined by the United States Department of 

Health and Human Services (2000), constitute the primary health concerns in the 

United States, and the areas of physical activity, and overweight and obesity top the 

list of public health topics.  Physical activity in the form of running can be an 

affordable and accessible preventive means to address hypokinetic diseases, which 
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negatively affect the well-being of individuals and families, military preparedness, and 

the nation’s economy through increased healthcare costs (Haskell, Lee, Pate, Powell, 

& Blair, 2007; Johnston et al., 2003; Knapik et al., 2010).  It is in this realm that 

interdisciplinary collaboration is in dire need, evidenced by the unchanging injury 

rates among runners despite active efforts by sport medicine professionals to 

determine causative factors and implement successful interventions (Nigg et al., 

2015). 

FCS, at its heart, is an interdisciplinary field that encapsulates multiple fields 

of study and ultimately fulfills the applied aspect of improving the quality of life of the 

people at large.  Improving the health and well-being of families has been a focal point 

of FCS since its inception.  Families face continually changing problems, yet the need 

for FCS professionals to bring attention to societal issues and address problems 

through education remains at the forefront of the field.  Hypokinetic diseases or 

diseases resulting from insufficient physical activity such as cardiovascular disease, 

diabetes, obesity, osteoporosis, and forms of cancer, which affect the people of 

America and the World will be most effectively addressed through the successful 

application of knowledge by way of education.  According to the United Health 

Foundation, the rate of cardiovascular deaths rose in 2016, the first time in the 

organization’s 27-year history that it rose rather than fell (America’s Health Rankings, 

2016).  Additionally, the Foundation reported that the number of obese adults has 

increased by 157% since the organization’s health rankings began in 1990, from 

11.6% to 29.8% (America’s Health Rankings, 2016).  The Foundation stated that the 

nation was “treading into dangerous territory” with regard to drug and cardiovascular 

deaths, along with the alarming rate of obesity (America’s Health Rankings, 2016).   

The identified focus by the American Association of Family and Consumer 

Sciences (AAFCS) for the 21st century to improve the quality of life of this country’s 

citizens is the heart of the FCS field (Nickols & Anderson, 2001).  In light of this core 

objective, preventing injury in the context that running participants are unknowingly 

subjecting themselves to high injury risk, despite the widespread belief that 
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involvement is beneficial to their health supports the FCS mission (Nickols & 

Anderson, 2001).  With the benefits of cardiovascular exercise well documented for 

reducing cardiovascular disease, and positively affecting overweight and obesity, the 

affordable and accessible activity of running can play an important role in enacting 

change.  With a platform devoted entirely to the premise of exercise as preventive 

medicine, called Exercise is Medicine, the American College of Sports Medicine 

(ACSM) advocates exercise for both the prevention and treatment of hypokinetic 

related chronic diseases (ACSM, 2017).  Educating consumers in purchasing properly 

fitting running shoes, along with providing running guidance and injury prevention 

information can be a valuable opportunity in enacting positive health outcomes, thus 

fulfilling AAFCS’s identified focus. 

As more Americans become concerned with their health and well-being, 

participation in running has steadily grown since the 1970’s, with estimates suggesting 

between 10% and 20% of Americans are regularly involved in running (Fields, Sykes, 

Walker, & Jackson, 2010).  The primary caveat to running for exercise is its high 

incidence of running-related injuries (RRI), with reported lower extremity injury rates 

from the last four decades ranging between 20% and 79% for distance runners (Fields 

et al., 2010; Hreljac, 2004; Van Gent et al., 2007; van Mechelen, 1992).  Similarly, 

reported RRI for men and women in the United States Marine Corps basic training 

have been reported as 25% and 45%, respectively (Knapik et al., 2010). Reported 

figures have varied due to differences in subject criteria, study methodology, and 

specifics defining injury, however, injuries result in significant loss of training and 

medical treatment for up to two-thirds of those injured (Cheung, Wong, & NG, 2011). 

 

Participation and health benefits of running 

With increased exposure regarding the benefits of exercise in society, 

particularly the American College of Sports Medicine’s Exercise is Medicine 

initiative, it is important to view participation rates between genders.  The 

implementation of the federal law Title IX in 1972 partly addressed equitable 
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shortcomings between male and female participation in educational sports avenues in 

the United States, however recent evidence shows clear participation differences 

between genders in competitive and non-competitive sports when involving non-sports 

avenues that exclude varsity high school and intercollegiate sports participation 

(Deaner, Geary, Puts, Ham, Kruger, Fles, Winegard, & Grandis, 2012). 

In the study by Deaner et al. (2012), males were found to participate in 

competitive sports roughly three times more than their female counterparts.  Females 

were found to participate at more equitable rates in activities that were based more on 

health or fitness than those involving competition.  One component of Deaner’s study 

observed participation differences of women performing competitive sports and those 

exercising in public parks and found much lower rates of participation in competitive 

sports than recreational or fitness activities, 12% and 37%, respectively (Deaner et al., 

2012).  In a third component of the study, the investigators surveyed intramural 

participants across 34 institutions of higher learning and found only 26% were women.  

As an activity that may be either competitive or non-competitive in nature, running 

may attract participants with less competitive interest than other forms of movement.   

Valuable health benefits may occur as a result of exercise participation, with 

some specifically benefiting women: including greater self-esteem and confidence, the 

potential to improve psychological well-being and mood, more effectively retain 

muscle and decrease body fat, increase bone mass density which is known to reduce 

the likelihood of osteoporosis, and a possible reduction in the risk of breast cancer 

(Brehm, 2000; Feminist Majority Foundation, 2014; Frost & McKelvie, 2005; United 

States Department of Health and Human Services, 2000).  Populations reflecting lower 

rates of physical activity that may benefit to greater effect include women of all ages, 

African Americans and Hispanics, and those of lower socioeconomic status (United 

States Department of Health and Human Services, 2000).  Regardless of participant 

gender, promoting the well-being of the individual has been a central component of 

the FCS Body of Knowledge since its inception as a profession over a century ago; 

however, early leaders of FCS could hardly have foreseen the widespread hypokinetic 
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health issues in society today or even imagined running as a form of exercise (Nickols 

& Anderson, 2001). 

Although societal dynamics and issues have changed, the five fundamental 

principles of the Body of Knowledge are equally relevant today in successfully 

addressing the current complex health problems.  In particular, the FCS commitment 

to assist all community members in achieving and maintaining vital health and 

wellness is an overarching principle that demands FCS involvement in attending to the 

hypokinetic disease epidemic (Nickols & Anderson, 2001).   

The finding that running may be more appealing to female participants than 

other forms of activity may be of particular interest to FCS professionals as women 

are often found to be the predominant head of household in today’s society (Brown & 

Ogden, 2004).  According to the 2010 Census (2012), female households’ parental 

modeling of behavior has been shown to be more effective at improving children’s 

dietary intake than attempted behavior control, and similarly, physical activity by the 

head of household could play a greater implication in the health of children and the 

family unit as a whole (Brown & Ogden, 2004).  FCS, with its historical background 

and knowledge in systems theory, is well suited to address the hypokinetic epidemic 

and enact successful interdisciplinary approaches to solving this complex health issue 

(Nickols & Anderson, 2001).  The accomplishment aspect of decreasing injury rates in 

runners will not address all issues related to lack of inactivity across the nation, 

however, it can have a valuable impact on populations that have been identified as 

most in need.  Running participants who are able to perform without injury will 

benefit from injury prevention, perhaps for their lifetime, and thus potentially promote 

positive change in themselves and those closest to them, most notably, family 

members.  In this way, the overarching principles of FCS may be supported by 

reaching out to FCS professionals that may enact change on a larger scale.  For 

example, an FCS educator in the classroom, or even in extension, has the opportunity 

to educate many individuals regarding health and wellness topics such as correct shoe 

fit and exercise precautions. 
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The Institute of Medicine’s (IOM) 2005 report, Preventing Childhood Obesity: 

Health in the Balance, had an essential theme that families can greatly impact the 

occurrence of childhood obesity (Koplan, Liverman, & Kraak, 2005; Koplan, 

Liverman, Kraak, & Wisham, 2007).  The potential for parents to act as positive role 

models and agents of change was a key point of the report, specifically with regard to 

modeling healthy physical activity behaviors.  The IOM report emphasized the 

potential for parents to have a “profound influence on their children”, and their ability 

to act as “community change agents and advocates to create healthy communities for 

their families by getting involved in school and community wellness programs and 

other activities at their children’s schools and in the community” (Koplan et al., 2007, 

p. 339).  Clearly, family involvement has been deemed essential to successfully 

address the need for physical activity in children and their parents, which calls for the 

participation and expertise of FCS professionals as leaders in providing evidence-

based guidance and education for the family system. 

 

Inability to reduce running injuries 

 Despite advances in shoe design, manufacturing processes, and extensive 

research on the activity of running, evidence of successful interventions to decrease 

injury likelihood is yet forthcoming (Nigg et al., 2015).  Improper selection and use of 

running shoes are indicators of knowledge deficiencies and may be confounding 

factors influencing the efficacy of interventions.  An identified problem affecting 

consumers in both civilian and military sectors is the selection of appropriately 

designed and sized shoes by the consumer (McWhorter et al., 2003; Rossi, 1988; 

Ryan, Valiant, McDonald, & Taunton, 2011; Teyhen et al., 2010; Thompson & 

Coughlin, 1994).  Military personnel are required to maintain a level of physical 

readiness demonstrated by satisfactory physical fitness performances.  Personnel 

purchase and use running shoes in order to maintain fitness and ensure their ability to 

pass the included running portion of the performance test.  Investigators in Teyhen’s 

2010 study found military personnel did not use recommendations when selecting and 
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using running shoes.  They reported only 37% of personnel indicated awareness of the 

established guidelines, with 35% of sampled personnel having incorrectly sized 

running shoes, and 35% using excessively worn shoes, which could contribute to 

injury as well (Teyhen et al., 2010). 

Identified ailments from the literature that may result from ill-fitting shoes 

include blisters, toenail trauma, plantar fasciitis, metatarsal stress fractures, hallux 

valgus, bunions, and neurological disorders of the foot (Burns, Leese, & McMurdo, 

2002; Thompson & Coughlin, 1994).  All of these debilitating injuries, from the most 

minor to serious, can negatively affect the physical readiness of military personnel and 

first-responders, as well as result in a substantial cost.  Expenditures related to stress 

fracture injuries in the military potentially account for double-digit millions of dollars 

annually, with the Army accounting for more than 6.2 million dollars for basic training 

injury losses alone (Crowell & Davis, 2011).  Most notably, extensive research in both 

the private and public sectors and changes in shoe design, manufacturing, and 

materials have not shown any reduction in injury likelihood to date. 

 

The role of education in preventing running injuries 

 An earlier systematic review of interventions to prevent running injuries found 

high training loads increased injury likelihood and recommended a greater 

investigation into quantifying sustainable training loads (Yeung & Yeung, 2001).  

Investigations into exercise training with intent to reduce injury potential have been 

increasing, with early interventions showing benefit in the areas of reducing running 

volume progression, reduction of absolute running volume, stratifying runners with 

similar ability, and combining conditioning exercises to the running program 

(Bredeweg et al., 2010; Buist et al., 2007; Campbell, Foster-Schubert, Xiao, Alfano, 

Bertram, Duggan, Irwin, & McTiernan, 2012; Knapik, Hauret, Arnold, Canham-

Chervak, Mansfield, Hoedebecke, & McMillian, 2003).  An analysis of these 

interventions by Knapik et al. in 2003 found a 46% decrease in lower extremity 

injuries in female and 52% in male Army recruits compared to a control group, with a 
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greater percentage of successful program completion among both female and male 

recruits.  The shortcomings of past injury preventive interventions that focused on 

shoe effects with the unchanging resultant cost of preventable injuries in the military 

have led their research teams to evaluate military exercise designs, with modified run 

training taking the lead in their investigations. 

The inability to identify causative factors and reduce the prevalence of running 

injuries despite advances in materials technology, manufacturing techniques and 

human physiology expertise suggest consumer education may be of value (AAPSM, 

n.d.; Chappell, 1998; Robbins & Waked, 1997; Van Gent, 2007).  Discourse on the 

topic of injury often cites training error as a prime contributor to running injuries 

(Hrelac, 2004; Novacheck, 1998).  Elevated risk of injury occurs when cumulative 

training load, consisting of frequency, intensity and volume aspects, becomes greater 

than the body’s ability to adapt.  With studies encompassing several decades along 

with a sizeable investment of capital, it is plausible that shoes may not modify or 

moderate inherent stresses involved with running to an extent required to impart injury 

reduction, leaving behavior modification as a primary means to enact positive 

outcomes in injury prevention (Nigg et al., 2015).   

 As is the case with many consumer products that have the potential for harm, 

such as fitness and recreational equipment, correct selection and use of running shoes 

is essential in obtaining positive benefits while minimizing the potential for harm.  

Use of fitness equipment such as treadmills and strength machines are typically 

overseen by specialists at a health facility, and a great deal of recreational equipment 

and guidance is provided by professionals in specific stores, such as bicycle, skate, 

and ski shops.  Educating consumers on the inherent known risks of running may 

minimize injury potential to a meaningful extent (Robbins & Waked, 1997).   

 Initial running injuries and preventable training practices have been 

demonstrated as particularly damaging to runners.  A study by Van Gent et al. in 2007 

stated increased risk factors for running injury included a history of previous injury 

and higher training volume and recommended education as a potential solution for 



  Texas Tech University, Glen Poklikuha, May 2020 

12 

 

reducing injury incidences.  Instruction in the use of running shoes as exercise 

equipment may assist consumers in safe practice in the activity of running. 

 

Interdisciplinary need to address running injuries 

 The fields of sports medicine and podiatry both hold the education of 

consumers in high regard, yet neither have identified or utilized a direct avenue toward 

informing end-users of known running risks.  Meanwhile, the field of Family and 

Consumer Science Education (FCSE), while not normally associated with sports 

medicine, has a long historical interest in the well-being of society, with a focus on 

educating consumers.  Dissemination of running injury preventive information has 

been lacking, with disconnect between researchers and consumers, as evidenced by the 

unchanging injury rates over several decades, despite a broad and active body of 

literature.  Consumers have been left with little choice but to rely on information that 

is erroneous at worst and anecdotal at best. 

 An example of the inadequacy in evidence-based running training 

recommendations is the popular 10 percent training rule advocated by numerous 

sources, which recommend runners accumulate no more than 10 percent additional 

miles between weeks nor a 10 percent longer-run in a present week than the preceding 

week (Bredeweg, 2010; Buist, 2008; Marathon Training, 2014; Runner’s World, 2001; 

Runner’s World, 2016; Salt Lake Running Company, 2017).  While this popular belief 

roughly follows the basic physiological principles of adaptation which allow the body 

to adapt positively to stress, the 10 percent rule has no direct scientific basis to support 

its use (Buist et al., 2008).  Another arbitrarily selected number such as 5% or 15% 

could just as easily been promoted and widely used, with no clear understanding of its 

effects on runners.  Researchers have just begun in the last decade to investigate 

alternative progressive training plans for recreational runners in an effort to reduce 

training-related injury (Bredeweg et al., 2010; Buist et al., 2008; Buist et al., 2007). 

 The term interdisciplinary research has been used to describe collaborative 

efforts between scholarly disciplines, but when should interdisciplinary research be 
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utilized and by whom?  The answer is dependent on whether the combined entities 

could better respond to a question or develop a solution than each could singly: thus is 

the case for injury prevention of runners.  Few sport scientists have investigated the 

potential of reducing injury through training modifications until recently, with the 

majority of past studies focused on shoe design (Bredeweg et al., 2010; Buist et al., 

2007).  Interdisciplinary collaboration between the areas of sport science and 

education, such as FCSE, can bridge the gap between research and consumer 

knowledge, to best address issues affecting the consumer that have previously eluded 

explanation. 

 

Need for the study 

Runners are at increased risk of injury due to incorrect usage of running shoes 

by consumers, the lack of demonstrated ability of running shoes to prevent injury, and 

lack of education regarding the tremendous cumulative stress of running and 

appropriate training methods (Nielsen, Buist, & Sorensen, 2012; Ryan et al., 2011).   

Informing consumers through a POP educational intervention for optimal shoe fit and 

fundamental training principles may reduce injury likelihood, and lead to improved 

health and well-being of individuals, a professional theme recognized by the American 

Association of Family and Consumer Sciences (AAFCS) Body of Knowledge Task 

Force (Anderson & Nickols, 2001).  Furthermore, increasing numbers of people with 

diabetic and symptomatic peripheral vascular disease could benefit from running shoe 

POP literature addressing optimal fit which could reduce preventable foot ailments, 

including ulcer formation, for those beginning running as well as purchases for 

everyday use (Harrison, Cochrane, Abboud, & Leese, 2007; Edmonds & Foster, 

2006).  Assisting consumers to make better choices regarding their health in a growing 

area of participation, particularly among adult women is a worthy endeavor that 

according to Nichols et al. (2009) sometimes is accomplished by “bringing about 

change in families and communities is often reaching one individual at a time.” 
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Purpose 

The purpose of this study is to evaluate consumers’ awareness of optimal 

selection of running shoes and principles of exercise, specifically targeted to running, 

with subsequent evaluation of an educational POP intervention for selection of 

running shoes and running-specific principles of exercise. 

 

Research Questions/Hypotheses 

1.  Based on survey responses, is there a difference between control and POP 

educational intervention groups’ awareness of running shoe attributes? 

It is hypothesized that the POP intervention group will reflect an increased awareness 

of running shoe attributes than the control group following the educational 

intervention. 

 

2.  Based on survey responses, is there a difference between control and POP 

educational intervention groups’ awareness of optimal running shoe fit?   

It is hypothesized that the POP educational intervention group will exhibit greater 

awareness of optimal running shoe fit than the control group following the educational 

intervention. 

 

3.  Based on survey responses, is there a difference between control and POP 

educational intervention groups’ purchase criteria when purchasing running shoes?   

It is hypothesized that the POP intervention group will be more likely to select running 

shoes based on fit than the control group following the educational intervention. 

 

4.  Based on survey responses, is there a difference in the highest purchase price 

willing to pay between control and POP educational intervention groups when 

purchasing running shoes?   
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It is hypothesized that the POP intervention group will be less likely to select the 

highest priced available running shoes than the control group following the 

educational intervention. 

 

5. Based on survey responses, is there a difference between control and POP 

educational intervention groups’ awareness of fundamental principles of run training? 

It is hypothesized that the POP intervention group will demonstrate a greater 

awareness of fundamental principles of run training than the control group following 

the educational intervention. 

 

6.  Based on survey responses, is there a difference between control and POP 

educational intervention groups’ awareness of running injury and injury preventive 

practices?   

It is hypothesized that the POP intervention group will demonstrate greater awareness 

of running injury and injury preventive practices than the control group following the 

educational intervention. 

 

7.  Based on survey responses, is there a difference between control and POP 

educational intervention groups’ likelihood to seek additional knowledge related to 

running injury prevention, and shoe fit and selection?   

It is hypothesized that the POP intervention group will demonstrate greater interest in 

seeking additional information on running injury prevention and shoe fit and selection 

than the control group following the educational intervention. 

 

Assumptions 

The following assumptions were identified for this investigation: 

1. Participants completed the background and Point of Purchase questionnaires 

honestly and to the best of their ability. 
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2. Participants included in the data analysis were representative of typical American 

consumers purchasing running shoes at a specialty running shoe store. 

 

Limitations 

The following limitations were identified for this investigation: 

1. The study may lack internal validity due to the novel brochure and survey that was 

developed to assess consumers, despite using available resources. 

2. The study may lack external validity due to the inability to extrapolate results from 

the sample of participants derived from consumers of a lone, mid-size city in the 

United States to represent potential consumers in all markets for running shoes. 

3. The sample used in this study was a convenience sample, and thus by nature has 

limitations to generalize resulting data to the greater population. 

4. Survey data from respondents may not accurately represent their complete 

knowledge, beliefs, and responses.  

5. The results and conclusions derived from survey data were based on information 

from the responding sample. 

6. Limited exposure time between pretest and posttest conditions may not represent a 

true learning effect, potentially affecting the reliability of the survey data.  Score 

differences in the intervention group may not necessarily be indicative of any lasting 

effect. 

 

Delimitations 

The following delimitations were identified for this investigation: 

1. The study can be generalized to females and males greater than 18 years of age. 

2. The study can be generalized to individuals who are currently interested in 

purchasing running shoes. 

3. The short interval between pre-test and post-test could adversely affect subsequent 

responses, resulting in a practice effect in the control or POP group. 
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CHAPTER 2 

REVIEW OF LITERATURE 

 

Introduction 

This review of the literature will highlight theoretical models and research that 

are paramount to this study.  The review is organized in the following sequence: 

Public Health Model, Consumer Buying Decision Process Model, Importance of 

Fit/Ramifications of Ill-Fitting Shoes, Running Injuries, and Run Training 

Methodology.  Central ideas will first be evaluated regarding public health and 

consumer purchasing factors that relate to the society at large, as well as running 

participants in particular.  Established research relevant to shoe fit and injury will be 

emphasized, with an assessment of running injury causative factors.  A concluding 

discussion of current run training methods and guidance will further lend credence for 

the timeliness of this study. 

 

Public Health Model Applied to Running Injury 

 The primary goal of running participants has traditionally been 

cardiorespiratory health, with a recent study of millennial-aged (born 1980-2000) 

runners supporting this view of running for fitness (Millennial Running Study, 2016).  

Over two decades ago, a review by van Mechelen et al. (1992) proposed a conceptual 

model of sport injuries that was based upon the Public Health Model (PHM).  Their 

model was based on the need to address an undesirable side effect of activity 

promotion, termed sports injuries, which can negatively affect participants.  Running 

injuries have been a subject of extensive study, particularly with regard to what has 

been termed overuse injuries.  Overuse injury determinants have been deemed multi-

factorial in nature, with investigators often focused on personal equipment in the form 

of running shoes, physical factors such as body morphology and movement technique, 

and training methodology for competitive athletes (Nigg et al., 2015).  The 

participant’s activity level, which is the fundamental contributor to overuse injuries, 
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has often been cited as a modifiable component in the mechanism of injury (van Gent 

et al., 2007; Hreljac, 2004).  In the search for improved performance and assisting 

high-caliber athletes in their goals, researchers in private industry and higher learning 

institutions have leaned toward investigating the cusp of training in the quest for 

maximal volume and intensity training.  Few studies and even fewer researchers have 

explored training with an emphasis to minimize overuse injuries among recreational or 

health-seeking runners, however, the education of runners has seen recent exploration 

(Bredeweg et al., 2010; Buist et al., 2007; Johnston et al., 2003). 

 Several investigators based in Australia and Brazil have devoted their efforts to 

understanding and improving sports injury knowledge, and more importantly, both 

efficacy and effectiveness of sports injury prevention (Finch, 2011; Finch & 

Donaldson, 2010; Hanson, 2012; Saragiotto, Yamato, & Lopes, 2014).  Some 

investigators have obtained significant Australian government grant funding to support 

their efforts, thus the shortcomings involving the application of research to 

implementation in the target population has had noteworthy merit on a larger scale 

(Finch & Donaldson, 2010).  The conceptual model of sport injuries devised by van 

Mechelen et al. in 1992 aligned with the PHM, and it was intended to promote the 

application of sports medicine research to community participants.  The van Mechelen 

model, coined the Sequence of Prevention of sports injuries, involved four stages.  The 

first stage, incidence and severity injury identification, paralleled the PHM’s problem 

and magnitude identification.  The second, establishing the etiology and mechanism of 

injury was akin to the PHM’s identification of risk factors.  The third stage involved 

introducing preventive measures compared to the PHM’s developing effective 

interventions.  The fourth and final step was assessing effectiveness, or as the PHM 

stated, ensuring widespread adoption and use (Figure 2.1). 
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Figure 2.1 The Public Health Model 

The PHM, which is promoted by the Center for Disease Control and 

Prevention (CDC), encompasses a primary goal of the CDC in preventing and 

reducing negative outcomes of injuries from non-occupational activities (Sleet, 

Hopkins, & Olson, 2003).  The CDC has more recently transitioned to emphasizing 

the effectiveness of intervention research (Sleet et al., 2003).  As a part of the CDC’s 

mission to positively affect the public’s incidence and outcomes regarding injury, the 

CDC has noted a need to improve dissemination and implementation of strategies.  

Injuries in the areas of sports, recreation, and exercise was cited by the CDC as a key 

area within injury prevention and control deemed worthy of the institute’s highest 

research priority in 2002, after an 18-month investigative process (Sleet et al., 2003).  

Interdisciplinary collaboration was an integral aspect of this CDC Injury Research 

Agenda, with contributions from both researchers and practitioners, to ensure 

efficacious interventions are translated to become effectively applied in practice (Sleet 

et al., 2003).   

 The CDC has recognized the success of the PHM was dependent upon the 

completion of all of its four stages.  The frequent failure to successfully move beyond 
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the first three stages of the PHM to accomplish widespread adoption of interventions 

has been noted within the literature (Finch, 2011; Hanson et al., 2012).  This failure to 

address all levels of the PHM may be related to a lack of multidisciplinary research in 

the past or the inability to integrate interventions into practice for a population (Finch, 

2011).  For example, aspects of developed training plans that may not have shown 

efficacy at reducing injuries within competitive runners may have potential within a 

group of health-seeking runners.  Widely varying physiological stresses accompany 

the training of competitive runners compared to health-seeking runners, as a result of 

differing goals and levels of acceptable risk.  The volume of research has often 

focused on the maximum stress or training effect that can be sustained to achieve 

maximal performance while also minimizing injury rather than emphasizing injury 

prevention as the foremost goal.  This research focus is contradictory in nature to the 

primary goal of health-seeking runners: to achieve better health while minimizing the 

risk of injury. 

 

Failure of sports medicine to realize stages 3 and 4 of the PHM 

 An alarming issue has been noted in the literature that false assumptions may 

exist that research-derived interventions naturally become successfully adopted 

(Hanson et al., 2012).  Health research has been highly associated with the first two 

stages of the PHM, largely ignoring the context of material and resultant 

dissemination, with 63% of studies being descriptive in nature (Oldenburg, Sallis, 

French, & Owen, 1999).  Meanwhile, the third and fourth PHM stages, which tend to 

be context-oriented, have demonstrated much lower interest, garnering only 11% 

focused on method development and 16% on intervention within stage 3 (Oldenburg 

et al., 1999).  The crucial fourth stage involved only 5% and 1% of research designed 

for implementation and diffusion, respectively (Oldenburg et al., 1999).  This 

interdisciplinary study focuses on testing a POP educational intervention that 

addresses these critical third and fourth stages of the PHM. 
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 The failure of sports medicine research to successfully address injury in sport 

was addressed by Hanson et al. in 2012, by drawing attention to several deficiencies.  

According to Hanson and colleagues, these shortcomings revolve around an efficacy 

to effectiveness gap, research to practice gap, and injury prevention to safety 

promotion gap (Hanson et al., 2012).  Contemporary researchers, with their narrow 

expertise, may have become too focused on resultant disconnect with the broader 

goals in mind. In this circumstance, overuse running injuries occurring in a larger 

health and fitness seeking population rather than an elite, competitive group may have 

largely been ignored.  Successful application of research-derived interventions cannot 

be falsely assumed to take place and must be planned and executed with intention, 

utilizing a trans-disciplinary approach which involves both practitioners and 

participants (Hanson et al., 2012).  Hanson and colleagues also noted, 

“Acknowledging historic approaches to injury prevention do not always work when 

implemented at a population level offers the opportunity to discover new approaches 

to the problem.”  The population of interest regarding injury prevention for runners 

may primarily concern sedentary and novice runners, as these participants are most in 

need of beneficial physical activity, yet are at greatest risk of injury (Buist et al., 

2007). 

 As Finch & Donaldson (2010) noted, “sports injury interventions 

implementation studies need to account for multiple levels of sports delivery”.  These 

authors were referring to the individual, community sports club, and yet larger 

regional and national organization levels to enact positive change.  Donaldson 

followed up on this idea in 2016 with his call to develop implementable intervention 

strategies, rather than research evidence that stalls at the final stage of the PHM, thus 

negating the primary purpose of research.   

 Akin to Finch and Donaldson’s multiple levels of delivery, running injury 

interventions may benefit from user-specific designed interventions.  High caliber 

competitive running athletes and regional runners seeking maximal performance have 

distinctly different ambitions than recreational, health-oriented runners.  Competitive 
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runners may knowingly accept greater levels of risk in their quest to achieve desired 

goals than their counterparts. In contrast, health-oriented runners are seeking to 

improve health as a sole or singular objective, and would rather not place their health 

in jeopardy to obtain transient gains in athleticism.  It stands to reason athletes and 

health-oriented runners may need widely varying guidelines for training, given their 

health, their current level of fitness, and most notably, their intended objective. 

 

Lack of implementation research in sports medicine  

 The ACSM has devised a 22-page position stand for resistance training in 

healthy adults that specifically states progression principles and defines various goals 

for muscle hypertrophy, muscular endurance, muscular power, specific sport 

applications, and resistance training in healthy, older adults (ACSM, 2009).  In fact, 

the ACSM has Position Stands on a diverse group of twenty topics, Team Physician 

Consensus Conference Statements on fourteen topics, Roundtables held over 25 years 

on sixteen topics, and 50 brochures developed for public use (ACSM, 2017).  Topics 

range from costly and debilitating chronic concerns of cardiorespiratory disease and 

osteoporosis to relatively small and less effective topics regarding the selection and 

use of medicine balls and phone apps (ACSM, 2017).  The widely popular and 

accessible, yet highly injurious pastime of running has no such recommendation to 

participate while minimizing overuse injury risk, from ACSM or any other 

authoritative source.   

 The 1998 ACSM position stand for Quantity and Quality of Exercise for 

Developing and Maintaining Cardiorespiratory, Musculoskeletal, and Neuromotor 

Fitness in Apparently Healthy Adults: Guidance for Prescribing Exercise has been 

revised in 2008 and again in 2011 to reflect recent developments in the field, yet no 

firm guidelines yet exist for run training in response to the continued high rate of 

injuries over the last 40 years (ACSM, 2017).  Studies investigating running injuries 

among health-seeking participants have often been contradictory regarding 

interventions, despite training practices being recognized for accounting for most 
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musculoskeletal injuries (ACSM, 2017).  Controlled studies evaluating approaches to 

reduce injury likelihood such as warm-up, stretching, and progression of training have 

been equivocal, yet many of these studies involved active participants rather than 

complete novices (Herbert & Gabriel, 2002).  The designs of more recent studies of 

structured or planned training, while utilizing novices at times, have typically focused 

on an event distance goal, such as 4 miles (6.7 km) (Bredeweg et al., 2010; Buist et al., 

2008).  Studies with the primary goal of consistent running for health benefits without 

injury, with a de-emphasis on target distance completion demands attention.  

Additionally, investigation of consumer education as it applies to reducing and 

preventing running injuries has been absent from the literature.  As in the PHM 

design, these studies would benefit from the education and involvement of participants 

in the development and implementation phases to ensure resultant efficacy and 

effectiveness. 

 

Consumer Buying Decision Process (CBDP) Model Applied to Running Shoes 

 Running is not an equipment-intensive activity, particularly compared to many 

other activities that are sought for health benefits, such as bicycling, kayaking, cross-

fit, and weight lifting.  Shoe manufacturer advertising efforts and expenditures may 

lead one to believe otherwise.  Manufacturers have deftly avoided stating claims of 

injury reduction and prevention, instead choosing to focus large expenditures 

advertising comfort, excitement, and exhilaration, as well as high-profile professional 

athlete representatives (Nike, n.d.; Skechers, 2017). Running typically requires shoes 

to protect participants from surface hazards or surface characteristics such as debris, 

rough aggregate, and temperature extremes.  As the lone piece of equipment, shoes 

have widely been perceived as playing an important role in preventing running injuries 

by providing critically needed cushioning, support, or stability although evidence to 

support injury preventive characteristics has been found lacking in the literature (Nigg 

et al., 2015; Powell, Kohl, Caspersen, & Blair, 1986; Richards et al., 2009). 
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Consumers undergo an important decision-making process each time they 

purchase goods.  The CBDP model may account for several important stages that a 

running shoe consumer passes through after the initial decision to participate in 

running.  The five-stage model of the CBDP as shown in Figure 2.2 involves the 

following steps: problem recognition, information search, evaluation of alternatives, 

purchase choice, and post-purchase outcomes (Quester, Neal, Pettigrew, Grimmer, 

Davis, & Hawkins, 2007). 

 

Figure 2.2 The CBDP Model 

 

Problem recognition   

The process by which a consumer purchases shoes may first begin with the 

realization that their everyday shoes are not well suited in terms of cushioning, design, 

or overall characteristics for running.  It is this first step of the CBDP model, problem 

recognition, which begins an under-investigated, yet vital phase in the purchase of 

running shoes for a consumer (Bruner II & Pomazal, 1988).  During this step, a 

consumer may be confronted with a significant difference between their actual state 

and desired state (Bruner II & Pomazal, 1988).  If the difference becomes of 
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sufficiency to elicit awareness, the consumer will take steps to bring the two into 

closer alignment.  In a situation such as running, the consumer may deem that 

running-specific shoes will bring their perceived states nearer to one another, 

essentially pacifying them (Bruner II & Pomazal, 1988).  Alternatively, their 

perceived discrepancy may be challenged by financial distress or other considerations 

that result in a lack of action, in this case, shoe purchase. 

If a consumer’s perceptional awareness holds fast, the level of discrepancy 

may elicit an action based on a perceived desire or need, in this case, a shoe desired 

for its characteristics of form or fashion, or shoe needed to provide better fit or injury 

relief.  It is at this point that the consumer has delineated the problem and must decide 

a course of action or no-action (Bruner II & Pomazal, 1988).  No action may be taken 

for a multitude of reasons, particularly in the event of insufficient knowledge or a lack 

of awareness regarding the product.  This point in the recognition process may be of 

interest because the lack of consumer awareness may negatively affect the selection of 

running shoes, or possibly result in inaction when a purchase is warranted.  In Bruner 

II and Pomazal’s work, this important first step of the CBDP was often cited as 

neglected, with little attention devoted to it in the literature, while the other four steps 

had received considerable attention.  If problem delineation results in the consumer 

taking action, an information search may ensue prior to shoe purchase that involves 

external sources such as consulting with friends or enthusiasts, product literature in 

various forms, or visiting available retail stores (Bruner II & Pomazal, 1988). 

The literature regarding relationships between running shoe materials and 

innovations, and overuse injuries in runners has been equivocal, yet perceptions and 

unsubstantiated claims encompass many of the external sources in which consumers 

may seek to obtain guidance.  Manufacturers use marketing in an attempt to trigger 

problem recognition by drawing attention to or creating a perceived discrepancy, and 

offering the best possible solution (Quester et al., 2007).  Manufacturers may also use 

within-brand options to appeal to customers that seek variety, in an effort to retain 

customers (Quester et al., 2007).  There is evidence of this business approach by 
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manufacturers of running shoes as represented by the number of similarly performing 

models available by manufacturers in a plethora of colors, with personalization of 

cosmetic details available to customers (Nike, n.d.).   

As evidenced by the multitude of models and cosmetic options by running 

shoe manufacturers, expressive performance plays an enormous role when compared 

to instrumental performance.  With the exception of a few newer manufacturers, 

running shoe lasts, the mold or model by which a shoe is constructed, have retained 

characteristically narrow forefeet.  Larger manufacturers have chosen to focus instead 

on expressive performance, potentially to the detriment of instrumental performance, 

leaving customers with limited shoe fit options and an opening for start-up firms to 

take a foothold in the marketplace.  These beginning firms can use their focus on 

instrumental performance, in this case, addressing shoe last shape and resultant shoe 

fit to meet consumer needs and succeed in the market.   Selective problem recognition 

encompasses this process of identifying and targeting a discrepancy that other firms 

have neglected, to set their products apart (Quester et al., 2007).  The infusion of 

products from such innovative firms may or may not potentially result in widespread 

market changes, dependent on whether consumer awareness discrepancy occurs with 

resultant generic problem recognition (Quester et al., 2007). 

 An issue with poor shoe fit is that manufacturers may suppress the fact that 

running shoes fit less than optimally.  If a manufacturer focuses on shoe fit, with a 

shortage of model sizes and widths available, their sales could potentially fall.  

Marketing efforts strive to deliver customer expectations rather than draw attention to 

shortcomings, and by delivering on expressive performance rather than more 

challenging instrumental performance measures such as shoe fit, major shoe firms can 

more easily surpass customer expectations resulting in greater sales (Quester et al., 

2007).  Driving customer knowledge and awareness of correctly fitting shoes could 

shift the emphasis of shoe production away from expressive performance and toward 

instrumental performance, in this case, correctly fitting running shoes.  Consumer 

literature can sometimes be found in product packages extolling the benefits of the 



  Texas Tech University, Glen Poklikuha, May 2020 

27 

 

product.  In the instance of newer running shoe start-up Altra, its pamphlet is targeted 

precisely at customers seeking instrumental performance, in the form of well-fitting 

shoes, rather than an emphasis on market trending fashion (Altra Running Shoes, n.d.).  

Altra has a relatively small market share, with retail sales limited to specialty retail 

stores and online shopping; however, its intent to draw customers using a different 

model than is customary by the larger, better-known manufacturers is unmistakable 

based on their company website and product packaging. 

 

Information search  

Consumers continually carry out information searches as they carry out 

activities and confront challenges.  The first stage involves searching for internal long-

term memories of knowledge and experiences to identify an acceptable solution 

(Quester et al., 2007).  In the absence of an internal solution, an external search may 

be initiated to obtain additional information, along with alternative solutions.  When 

consumers begin an external search for information in the CBDP, they are exposed to 

marketing by companies that attempt to espouse their product’s strengths, as well as 

government and consumer organizations with the intent to influence the consumer’s 

purchase decision (Quester et al., 2007).  As the availability and use of the internet 

increases, so will consumers’ research into products, particularly in regard to products 

exhibiting differentiation from its competitors (Quester et al., 2007).  Likewise, 

products of a positive nature tend to stimulate greater external search interest much 

more so than those with negative associations; therefore, corporate advertising heavily 

favors positive emotion-generating messages. 

 If an information search provides sufficient information that the consumer 

deems sufficient to decision-making, the search for information terminates and 

evaluation of the alternative ensues.  If insufficient information is obtained, the search 

will continue until enough information is gathered prior to the evaluation of 

alternatives step of the process (Quester et al., 2007).  With the advent and expansion 

of the internet, consumers can easily become bombarded and ultimately overwhelmed 
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by available information.  Consumers can obtain and utilize less than optimal web 

information that spreads at the speed of light, with little oversight regarding its 

accuracy and legitimacy.  Quester et al. reported that most external searches are 

limited in nature and carried out just prior to purchase.  A POP evidence-based 

educational brochure that provides guidance and cautions users of running shoes at the 

product level may be helpful in providing unbiased fit and training guidance.  

Consumers with limited external search information, or possibly flawed details, may 

be well served by the inclusion of such information prior to the evaluation of 

alternatives. 

 

Evaluation of Alternatives.  One way in which consumers can potentially 

make choices is by means of the Rational Choice Theory, which posits people identify 

an optimal choice using skills to differentiate options (Quester et al., 2007).  

Unfortunately, consumers actually exhibit traits related to bounded rationality, which 

results in a diminished capacity to select optimally among a group of alternatives 

(Quester et al., 2007).  Consumers’ diminished capacity occurs in large part due to 

conflicting goals, known as metagoals, which compromise choice making abilities.  

Four metagoals compete during a consumer’s decision-making process, at times 

rendering a less than ideal outcome for the consumer. 

 The first potential metagoal involves making the best decision within the 

available context.  This metagoal is at odds with the three potentially opposing 

metagoals, with the first such opposition being to reduce the cognitive effort in 

making the decision.  By reducing the cognitive decision-making effort, a consumer 

has a more straight-forward, less taxing path to process completion.  Another metagoal 

potentially opposing optimal decision making is minimizing negative emotions related 

to the experience.  If the decision-making effort has negative connotations, this 

metagoal may be chosen, with possible ensuing repercussions. Finally, consumers may 

also impair choice making by simplifying the decision making with the intent to more 

easily justify the resultant decision.  In this way, consumers have a less vested interest 
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in the process and can easier rationalize their mistake in the event there are long term 

negative effects (Quester et al., 2007). 

Consumers make purchase choices using primarily one of three processes: 

affective, attitude-based, or attribute-based (Quester et al., 2007).  An affective choice 

is strongly dependent on the overall emotional response imparted to the consumer and 

is holistic in nature. Attitude-based choices reflect the singular, general impression of 

the product, with little comparison to similar products.  The only process that relies on 

product aspects is the attribute-based choice process, which consumers may compare 

products across brands and even within brands prior to purchase (Quester et al., 2007). 

 A POP educational brochure fulfills the recommendations of Quester et al. by 

providing informative information that can be easily accessed by consumers.  Based 

on the goal of matching the least biased, best fitting running shoe with the consumer, 

an attribute-based choice would be the preferred process, as well-fitting, quality 

models from any manufacturer would be preferable to an ill-fitting, inappropriate 

shoe.  Manufacturers are in business to be profitable, with a vested interest in attaining 

and retaining customers, with marketing strongly targeting affective and attitude-based 

choice processes.  Product form will always supersede function in corporate decision 

making when profitability is concerned.  Of further note, brands lacking strong 

marketing and market reputations may be more likely to be considered than either an 

affective or attitude-based process if providing POP product information.  A newer, 

lesser-known running shoe company, Altra Running Shoes, uses such a brochure 

within the shoebox to provide purchasers information regarding product features that 

differentiate from competitor’s offerings (Altra Running Shoes).  Altra’s brochure is a 

simple, straightforward format that provides basic fit and running information to 

product customers, however, it is a manufacturer-devised brochure and was never 

intended to be a brand-neutral, attribute-based informational guide.  No such unbiased 

guide is available at this time. 

Attribute-based choices can only be made when consumers have at minimum, 

an elementary understanding of product characteristics.  While enthusiast consumers 
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do exist, those that have a devoted interest in a consumer product and its features, 

novice runners and those that make purchases based on affective and attitude-based 

choices will likely not seek out knowledge of product attributes (Block, 1986).  In this 

regard, a POP educational brochure may assist consumers to shift toward an attribute-

based choice process, potentially enabling improved shoe selection. 

 

Purchase choice   

Shopping for durable goods has changed considerably due to the explosion in 

online retail availability.  A primary problem retail stores encounter is a stockout 

situation, which occurs when retail items are temporarily depleted.  Further 

complicating consumer decision making is traditional retailers often have higher 

overhead costs to contend than ‘virtual’ or online retailers, making it difficult to 

compete.  Shopping behavior can be significantly affected by stockout situations for a 

particular store, with up to 50% of consumers reducing their perusal of store 

advertising or actual purchases, or even shopping elsewhere (Quester et al., 2007).  

Poorly trained and unknowledgeable salespeople only complicate matters for 

consumers, and when combined with other undesirable aspects of retail shopping such 

as extended checkout wait time, waiting for salesperson or finding desired item 

personally, irritating fellow shoppers, and parking related stress (Quester et al., 2007).   

One of the sole barriers to online sales of running shoes is the inability of 

consumers to touch or try the product prior to purchase (Quester et al., 2007).  Retail 

stores may have an advantage with regard to running shoes because customers value 

the ability to evaluate the product.  In the instance of specialty running stores, 

competent salespeople can further influence the consumer’s experience by exhibiting 

knowledge and assisting in product selection.  Media-rich marketing can alleviate 

some online shopping apprehension, and in other cases, consumers actually have 

greater choices and availability of shoe sizes, colors, and styles from which to choose, 

potentially counteracting some of the deficiencies of shopping online.  The overall 
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convenience that online shopping affords customers has been a reason for its growing 

popularity (Quester et al., 2007). 

 

Post-purchase outcomes  

Post-purchase satisfaction of running shoe consumers can be attributed to 

correct fit and selection.  Consumers that are pleased with product performance are 

likely to increase the use of the shoes, make repeat purchases, and even become loyal 

customers (Quester et al., 2007).   In contrast, dissatisfaction due to ill-fit or 

inappropriate shoes can lead to discontinued use or switching of brands.  If a consumer 

refrains from using the running shoe for exercise, manufacturers may lose a potential 

committed customer, while the consumer’s cardiorespiratory fitness goal is unlikely to 

be realized. 

 Expectations and perceived performance by consumers affect the post-

purchase evaluation of a product (Quester et al., 2007).  In evaluating a product, a 

consumer develops a perceived performance relative to an expectation that results in 

the product either failing to meet a minimum threshold or surpassing the threshold.  

Failure to meet expectations and resultant dissatisfaction can result in the consumer 

taking action or inaction, which in either case becomes a negative perception of the 

product, and possibly brand (Quester et al., 2007).  Outcomes can include private 

action in which the individual refrains from purchasing again or spreads their negative 

opinion, direct action where the retailer or manufacturer is contacted, or public action 

involving legal redress or complaints to oversight agencies (Quester et al., 2007).   

A POP educational brochure can better resolve the discrepancies between 

expectations and perceived performance by better preparing consumers to recognize 

improper fit or inappropriately matched shoes, potentially minimizing long-term 

consumer dissatisfaction.  A brochure may also enable a manufacturer to gain 

competitors’ customers in search of greater satisfaction, providing additional benefit to 

consumers and manufacturers by improving product selection and use, and generating 

increased competition for better fitting shoes in the market (Figure 2.3).  In the event 
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consumers have greater satisfaction, the likelihood of becoming repeat purchasers 

increases, thus benefitting the manufacturer as well. 

 

Figure 2.3 Customer Satisfaction Outcomes (Adapted from Quester et al., 2007) 

 

Purchase Influences & Difficulties Related to Running Shoe Purchases 

Purchasing influences 

Consumers purchase clothing based on several key factors which include 

comfort, quality, price, and fashion, although the strength relative to each other upon 

consumer decision making has varied in studies (Swinker & Hines, 2006).  Growth in 

shoe sales has been significant, however much of the manufacturing development has 

been directed toward providing options reflecting fashion and style rather than 

perfecting fit and comfort (Goonetilleke, 2003; USA, 2014).  A study of exercise 

science students in Great Britain found purchases of training shoes most influenced by 

color and brand, rather than comfort or fit related aspects (Branthwaite & 
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Chockalingam, 2009).  Respondents in Branthwaite and Chockalingam’s survey chose 

their shoes primarily for everyday wear, however, it is important to note only 23% 

utilized the shoes for sports involving running.  Specific components of a product can 

strongly influence interest in product enthusiast groups, according to an article by 

Block, dating back to 1986.  Technology features are often used to enhance the form 

rather than provide meaningful comfort or performance improvements, particularly 

since the 1990s when major manufacturers became corporate giants in the apparel 

industry (Goonetilleke, 2003). 

 

Importance of quality 

Most of the published research that examined price-quality relationships found 

low, sometimes negative correlations across several product types (Boyle, 2008).  

Price was found to be a poor predictor of overall product quality in nearly all studies 

in various countries.  Hines and Swinker (2001) found consumers in their study only 

rated clothing as high quality when the items were in fashion and felt good when 

worn.  RunRepeat.com, an independent online customer review site, evaluated price-

consumer satisfaction reviews from over 100,000 responses for over 1000 shoe 

models and found no advantage in purchasing higher-priced over lower-priced shoes 

(Andersen, 2016).   

Consumer Union, the independent organization and publisher of widely read 

Consumer Reports, has evaluated running shoes for many years.  A notable exception 

in their published evaluations is the complete absence of inexpensive running shoes 

from lesser-known manufacturers, as well as smaller market share companies, and 

only the inclusion of the largest, most prominently advertised manufacturers.  A 2008 

study investigating low, mid and higher priced model shoes within brands found no 

difference in cushioning properties, with the authors concluding more expensive shoes 

were a poor value compared to the lower-priced alternatives (Clinghan et al., 2008).  

Low P-Q relationships along with the aforementioned inability to advise specific shoe 
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models based on evidence-based principles, is a topic generating much interest and 

demands further analysis. 

 

Fashion and price purchasing influences 

Belen del Rio, Vazquez, & Iglesias (2001) investigated brand functions and 

found the dimensions guarantee, personal identification, social identification, and 

status played key roles.  The guarantee dimension links attributes and product 

performance to the brand, which represents associations by the consumer of a product 

although the item carries no such characteristic (Belen del Rio, Vazquez, & Iglesias, 

2001).  An example would be the major clothing and shoe manufacturer Nike, which 

markets heavily using professional athletes performing extraordinary feats of 

athleticism.   No guarantee or identified item characteristic may provide the user with 

increased performance or longevity, yet consumers often associate elevated 

performances characteristic of professionals with the item.  A lesser brand or non-

brand item would command lower expectations through associations regardless of the 

actual item’s physical characteristics.  Historically, consumers often pay a heavy 

premium for items perceiving them to be of higher quality, despite little or no 

difference in actual quality compared to lower-priced alternatives, which is referred to 

as the price-quality (P-Q) relationship (Boyle, 2008). 

A study by a British group of researchers compared low, mid, and high-priced 

running shoes for shock attenuation, a key component focused on and marketed by 

manufacturers, and they reported no difference in capability between models within 

manufacturers (Clinghan et al., 2007).  Another study presented no differences in 

shock attenuation or cushioning degradation between manufacturers, including four 

various midsole technologies: air chamber, coil spring, gel, and traditional ethylene 

vinyl acetate (EVA) (Kong, Candelaria, & Smith, 2009).  It appears that the P-Q gap is 

closing for durables, as it has previously with non-durables, as supported by Boyle and 

Lathrop, and consumers have begun to recognize the change in some instances.  The 

rising quality of subsidiary companies is challenged by enormous expenditure in 
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marketing by the largest name brand manufacturers to achieve higher levels of social 

identification, to better associate with a group (Belen del Rio et al., 2001). 

 

Running shoe purchase issues 

Popular magazines and online sources such as Runner’s World, as well as 

podiatric professionals and scholarly journal authors, commonly recommend 

consumers consult specialty stores for their running shoe purchases.  There are serious 

limitations associated with this advice for these stores are not always viable due to 

their retail cost or locale.  It is reported that specialty stores account for only 14.1% of 

running shoe sales in the United States (USA Running, 2014).  Novice and rural-based 

runners, especially those of lower socioeconomic class, may be less likely to seek and 

obtain information and receive competent advice as specialty stores may be less 

accessible and often carry premium brands and models that command the highest 

prices.   

Access to information with the advent of the World Wide Web has increased 

overall consumer awareness, and product quality has risen with improvements to 

production processes, yet consumers may be less attuned due to the reduced cost of 

many durables (Boyles, 2008).  Name brand running shoes have not reduced in cost 

relative to inflation along with many other durables. Rather, pricing has increased at a 

much faster rate, whereas an original running shoe in 1972 cost roughly $12.41, a 

predicted 2012 shoe would cost $68.16 (United States Department of Labor, 2015). 

The average 2014 running shoe from a discount store or specialty athletic shoe store 

were found to cost between $46 and $88, respectively.  Depending on the brand model 

and features, name brand running shoes retail at specialty athletic shoe stores for much 

higher amounts, with models selling for an average between $100 and $120, with top 

models from manufacturers costing $150 to $220 a pair, which far outpaces the 

inflation rate despite reductions in manufacturing costs. 
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Shoe manufacturers’ emphasis of marketing over fit 

Major running shoe manufacturers emphasize marketing over fit for sales, as 

evidenced by their shoe offerings.  For example, Asics North America sells running 

shoes directly from their corporate website with 97 women’s models available in 

standard B sizing, many of which can be purchased in multiple colors (Asics, 2017).  

Their width guide lists four options for women shoes: narrow (2A), standard (B), wide 

(D), and extra wide (4E), however only 13 narrow and 18 wide models of the 97 

models were available for purchase: no extra wide running models were available for 

women (Asics, 2017).   

The Nike online store offers aesthetic customization of several models, with 

options to change colors of the upper material, upper details, shoelaces, outsole, 

midsole material with over 50 choices, and even add text or logos (Nike, 2017).  With 

the exception of three width options, custom design options do not affect cushioning, 

fit, or anatomical differences, when manufacturing options clearly could provide these 

features.  Nearly all manufacturers have subscribed to offering fewer width options.  

New Balance has built its business on providing width options; however, they fail to 

offer all women’s models in multiple widths.  The New Balance site had 72 models 

available for sale in standard sizing, yet only 10 narrow (2A) models available (New 

Balance, 2017).  Their wide (D) and extra wide (2E) options were more numerous 

than Nike’s, having 45 and 9 available models, respectively (New Balance, 2017). 

Shortcomings in running shoe fit by the major manufacturers may have created 

opportunities in the market for entrepreneurs.  New running shoe manufacturers such 

as Altra and Topo have appeared in recent years that have designed their shoes with 

the fit as a core value of their design, with wider forefeet to properly accommodate the 

shape of the foot (Altra Running Shoes, 2017; Topo Running Shoes, 2017).  These 

smaller companies may have a much smaller customer base and distribution, as they 

are lesser-known and newer to the market.  As consumers gain a better awareness of 

proper shoe fit, major manufacturers may change their corporate focus to attend to 

consumer desires for better-fitting shoes. 
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Complexities of studying running 

Several concerns have been noted regarding the basis of published literature 

about running injuries and shoe influences.  Notable issues have included differing 

study populations, small sample sizes, varied definitions of injury, measurement 

methodology and inherent limitations of early equipment, and a changing population 

of runners (Nigg et al., 2015).  Study populations of distance runners have changed 

since the explosion in popularity of the 1970s, with a reduction in male participants 

from 75% to a slight minority of 46%, with female participants now representing 

distance runners with 54% of the population (Nigg et al., 2015).  Women appear to 

now encompass more research study groups, as well as the primary group, as in the 

case of gender-specific studies. Much of the earlier research and recent studies 

evaluating runners were limited in sample size and population, making generalizations 

difficult when statistical differences are detected.  Varied terminology and evaluative 

techniques have been problematic when reviewing the body of research since even 

minor differences in identification or nomenclature of injuries have negated attempts 

at reviewing the literature in a meaningful fashion.  In addition, as in the general 

population, many runners now exhibit higher body mass indexes (BMI) which has 

been shown to increase the risk of running-related injury (Theisen, Malisoux, Genin, 

Delattre, Seil, & Urhausen, 2014).  An aspect heretofore unmentioned is the potential 

for greater longevity of participation due to the increased lifespan of the population in 

the last 40 years, as well as the increased popularity and accessibility of longer 

distance events, both of which could contribute to injury likelihood. 

 A recent review by a prominent running shoe scientist questioned several long-

term premises regarding running injury causative factors including vertical impact 

loading and foot pronation (Nigg et al., 2015).  A study involving other investigators 

evaluating peak plantar pressures during walking in new, unused running shoes and 

worn, used shoes of participants resulted in higher mean pressures in new shoes, 

which the authors surmised were due to newer, stiffer material.  More recent studies 
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using technological advancements have indicated participants modify their gait when 

encountering varying shoe sole characteristics, possibly to maintain a constant load 

(Kong et al., 2009; Theisen et al., 2014).  The body of literature regarding RRI has led 

the scientific community to conclude injury problems to be multi-factorial in nature; 

therefore any recommendations must be based on strongly supported, rather than 

preliminary or insubstantial scientific evidence, lest the recommendations are of little 

more benefit than anecdotal ideas, lone case studies, or simply past practices. 

 

Importance of Fit/Ramifications of Ill-Fitting Shoes 

Historical problems with shoe fit 

 It has been pointed out that shoe fit problems have existed for more than 3000 

years and persist today (Rossi, 1988).  In fact, the last 30 years reflect a near absence 

of quality research investigating shortcomings regarding shoe fit.  It appears shoe fit 

issues were overlooked similarly to other healthcare issues such as overweight, type 2 

diabetes, and heart disease, that is, unless the issue becomes an epidemic with long-

reaching implications, with exorbitant associated costs.  Similar to other chronic 

illnesses, particularly overweight, health issues resulting from poor shoe fit are 

insidious, often becoming apparent later in life after a gradual, lengthy-time period.  

The adage “out of sight, out of mind” may be appropriate, that is, until chronic pain or 

debilitation occurs after continued use.   

Problems with shoe fit were brought to light in numerous past surveys, with a 

1965 consumer survey that found 40% of those polled had difficulty finding correctly 

fitting shoes, while another in 1978 had 60% dissatisfaction with finding well-fitting 

shoes.  Manufacturers and retailers may be to blame to some extent, however 

satisfaction with shoe fit, while not impossible, is extremely difficult without custom-

tailored shoes (Rossi, 1988).   Consumers have traditionally been faced with the best-

fit approach to fitting shoes, yet the majority of retailers are providing less assistance 

and quality guidance (McWhorter et al., 2003; Rossi, 1988).  Alarmingly, a consumer 

in the 21st century has more purchasing options than in the past, yet with greater 
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potential for ill-fitting shoes.  With the addition of online shopping, even greater 

opportunities to purchase poorly fitting shoes have arrived.  An online purchase may 

potentially be of greater concern, as these value-conscious consumers may be reluctant 

to spend additional money to return ill-fitting shoes for an appropriate size or correctly 

fitting alternative shoe model, thus accepting an ill-fitting shoe that may pose a greater 

risk of injury. 

 

Injuries related to poor fit 

Clothing and shoes are often sold within department stores and retailers, both 

locally and online, as if characteristics of both necessitate the same importance or 

significance.  While ill-fitting or poorly chosen clothing may lack the desired style, 

feel uncomfortable, or fail to reveal a personal characteristic of a person, shoes can 

play an important health-related role than simply fashion.  Errors in fit, for instance, 

may result in injury, with the potential for long term immobility and disability 

(Arulsingh & Pai, 2014; McWhorter et al., 2003; Thompson & Coughlin, 1994).  Over 

time, the wearing of ill-fitting shoes, especially in repetition, can exact permanent 

neurological and structural damage with possible disability in the form of joint injury, 

nerve impairment, or hallux valgus (Cleveland Foot and Ankle Clinic, 2016; 

McWhorter et al., 2003; Thompson, & Coughlin, 1994).  In a study of aged adults, 

inappropriately sized shoes were associated with ulceration, pain, and sensory 

impairment among 72% of the 65 people assessed (Burns et al., 2002).  The authors 

concluded in this case that most pain and foot ailments could be avoided through the 

use of correctly fitted shoes.  As consumers age, preventable ailments due to ill-fitting 

shoes may lead to specific health issues that require specially designed shoes, possible 

surgical repair, and the necessity for specialty shoes correctly fitted by podiatrists 

(Burns et al., 2002). 

Properly fitting shoes can play an important role in reducing specific forms of 

running injury.  Consumers have a wide range of options in shoe features and cost, 

with unproven injury reduction associated with higher cost and feature-laden shoes 
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(Clinghan, Arnold, Drew, Cochrane, & Abboud, 2007).  Some injuries are related to 

incorrect fit, regardless of the shoe design and features.  Incorrect shoe fit may 

contribute to pain and injury, and even minor injuries such as skin blisters can 

subsequently lead to poor exercise adherence.  Special needs runners such as those of 

greater mass/extreme pronator/cavus feet may not utilize beneficial advances in shoe 

materials and design while others may erroneously use these features inappropriately, 

thus incurring injury inadvertently.  Poor fit can even negate shoe features that 

otherwise may have had a beneficial effect on the consumer.  Consumers may also pay 

more for a product with innovations, without appreciable benefit.  The greater expense 

incurred by consumers has been suggested to encourage the use of worn shoes, which 

has been associated in the literature with increased likelihood of injury. 

 

Historical and current shoe sizing and availability issues 

Consumers use several criteria when selecting shoes that may influence their 

ultimate choice in the purchase.  Shoe size and fit have been cited as primary reasons 

for consumer shoe buying difficulty across the shoe categories of every day, dress, 

athletic, boots, and work shoes (Collazo, 1988).  When the factors of size availability 

and correct fit were combined, a large proportion of consumers were found to continue 

their shopping for desired shoes, extending time devoted to shopping as well as travel 

cost and frustration (Collazo, 1988).  Women were found to spend more time shopping 

a greater number of stores to satisfy their desired shoe characteristics (Collazo, 1988).  

Although a greater proportion of women than men failed to purchase shoes based on 

color/style in this study, women had a similarly higher proportion of failing to 

purchase shoes due to fit and size shortcomings (Collazo, 1988).   Combining fit and 

size categories resulted in nearly double the number of color/style failures to purchase 

for both women and men (Collazo, 1988).   

American shoe sizing changed from limited choices in the early nineteenth 

century to numerous choices in the middle of the century, giving way to limited 

options based on foreign standards with diminished domestic shoe production and 
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concurrent domination of foreign shoe manufacturing (Rossi, 1988).  Currently, 

several major manufacturers retail only a single width to consumers for their highest-

cost running shoe models that are $150 or more (Asics Flytefoam, 2017; Mizuno 

Running Shoe, 2017; Nike Running Shoe, 2017).  Stocking fewer widths of a shoe 

model allows retailers to carry numerous models; however, consumers lose width 

options that were previously available to achieve the correct fit.  Despite increased 

manufacturing capability and innovative manufacturing techniques that permit knit, 

one-piece uppers, available shoe widths have actually diminished significantly from 

previous decades.   

 Consumers have fewer choices when shopping for the correct fit, particularly 

for running shoes.  For roughly 20% of the population, difficulty obtaining correctly 

fitting shoes is commonplace due to limited stock (Rossi, 1988).  Combinations of 

shoe size and width for everyday shoes numbered nearly 300 during the 1940’s but 

numbered far fewer for most models in retail stores in the late 1980’s (Rossi, 1988).  

In the effort to reduce inventory cost and provide numerous model choices, 

manufacturers currently produce a single width per model (Asics Running Shoes, 

2015; Mizuno Running Shoe, 2017; New Balance, 2017; Nike Running Shoe, 2017).  

Additionally, former shoe sizing standards have changed and previously used A, B, C, 

D, E widths have given way to Narrow, Standard, Wide, and Extra Wide widths, 

resulting in fewer divisions to accomplish correct fit (Rossi, 1988).  Furthermore, 

these width designations are not uniform between manufacturers, nor are the length 

sizes identically produced, exacerbating consumer selection of shoes (Rossi, 1988).

 Sizing issues can come in many forms, including adamant customer 

preferences, varying shoe lasts upon which shoes are produced, manufacturers’ use of 

different lasts, and lack of standardized shoe sizes among manufacturers (Rossi, 

1988).  Some customers believe their shoe size is unchanging and attempt to wear a 

particular size throughout their lifetime, which is an incorrect assumption that can 

cause fit issues (Frey & Coughlin, 1999; McWhorter et al., 2003).  Feet typically 

lengthen with age, and feet width may increase with age or pregnancy (Harrison et al., 
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2007; Thompson & Coughlin, 1994).  Compounding the problem, manufacturers 

continually change lasts, resulting in shoe sizes varying between similar models 

designed for an intended use.  The American Academy of Podiatric Sports Medicine 

(AAPSM) refrains from prescribing specific brands and models to patients partly due 

to the difficulty staying abreast of the constant changes in model design and resultant 

fit (AAPSM, 2010).  The movement of healthcare toward scientifically based practice 

is reflected by AAPSM’s stated position on their website:  

 In January 2010 the AAPSM Board voted to discontinue the process of 

 reviewing, rating or recommending footwear.  To date there has not been a 

 reliable, repeatable methodology of footwear assessment that meets the 

 standards of evidenced based medicine. [emphasis added] 

For that reason, the AAPSM Board felt it was disingenuous to engage in the practice 

of testing shoes and making recommendations based on those tests.  One of the main 

goals of the AAPSM is “to serve as an authoritative source of educational material for 

both the public and medical professionals” (AAPSM, 2010, para. 1). 

The 2010 AAPSM statement further asserts the importance of consumer education 

with regard to shoe selection with the following: 

 Athletic shoe fitting is a process that must be done one-on-one with an 

 experienced shoe fitter.  Making shoe recommendations over the internet or 

 recommending one shoe over another for the masses is an exercise in futility.  

 Footwear’s effects on comfort and performance cannot be reliably  predicted  

for an individual using current methods of testing. The ultimate test of any 

shoe is the individual experience that the user has with it. Because gait 

patterns, biomechanics and foot shapes are so unique, individuals have to 

understand that they are their own expert on footwear [emphasis added] 

(AAPSM, 2010, para. 2). 

 

Former AAPSM President, Douglas Ritchie, went so far as to state: 

… [the] fit of the shoe must supersede any other criteria for ultimate selection 

of the best shoe for your patient”, as well as “the choice of the best brand and 

model must be left up to the patient and the skilled shoe fitter (Ritchie, 2008). 
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Insufficiently trained and staffed shoe stores 

 In addition to limited shoe sizing and availability, well trained and 

knowledgeable shoe salespeople have been, and continue to be, the minority within 

the trade (Rossi, 1988).  Salespeople have traditionally exhibited abundant 

shortcomings regarding knowledge of shoe design and fitting, due to high position 

turnover, poor compensation, lack of training, and inept management (Rossi, 1988). 

Rossi reported that most salespeople learn on the job, without formal training, leaving 

only 10% properly trained.  Rossi described American shoe fitting as mediocre, using 

several practices that lack merit, including measurement of a single foot, seated 

measurement only, or using the existing shoe label to determine correct sizing.  As 

recently as the late 1980’s, it was estimated only 20% of shoe purchases utilized a 

form of fitting service, which may have included foot measuring devices such as a 

Brannock device or the older shoe size stick (Rossi, 1988).  Rossi (1988) reported that 

medical practitioners and consumer advocates deemed correct shoe fit a significant 

health aspect to warrant shoe fitting personnel be licensed. 

 Shortcomings in shoe salespeople competency or lack of available salespeople, 

sizing issues due to limited stock or manufacturer decision-making, and unreliable size 

differences across manufacturers, and even from model to model create a difficult 

environment for consumers to select correctly fitting shoes.  Respected leaders in the 

podiatry field have criticized the shoe manufacturers’ constant changing of shoe 

features which complicates their shoe recommendations to patients, and they have 

resorted to referring patients to specialty running stores to obtain shoes with desired 

characteristics.  Shoe models simply changed too frequently for the podiatrists to keep 

abreast of changes with their busy practice (AAPSM, 2010).  Problems arise when 

consumers do not have access to specialty stores for assistance, cannot afford the 

higher-priced models these stores stock, or incur injury upon beginning running and 

belatedly seek the assistance of the podiatrist or specialty store. 
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Unreliable shoe sizing and need for educated consumers 

Another major problem facing consumers is non-standardized shoes from 

different manufacturers along with foot measuring devices that do not translate well to 

actual shoe sizes, further compounding difficulties they face in obtaining correct fit 

(Thompson & Coughlin, 1994).  If a consumer were to be measured and advised by a 

podiatrist or specialty salesperson, there is no guarantee shoes from varying 

manufacturers would match standardized sizing, such as measures from a Brannock 

device, which has been in use for decades (Rossi, 1988; Thompson & Coughlin, 

1994).  Consumers would require a visit to one of these specialists for each purchase 

to ensure the correct fit due to their reliance on their experience and judgment.  

Additionally, shoes fit differently across models from a single manufacturer, 

sometimes varying from one to two half sizes from the indicated size (Sierra Trading 

Post, 2015). This poses a problem each season when manufacturers change current 

models to market newer designs.  Even with competent guidance available, consumers 

may purchase and use incorrectly sized running shoes; therefore, it is imperative most 

consumers have a basic understanding of correct shoe fit. 

Educating consumers in their selection of shoes has gained merit from several 

sources, including the American Podiatric Society, leading consumer running 

publications such as Runner’s World, and highly referenced articles from notable 

researchers (Caselli, 2006; Latter, 2015; McPoil, 2000; Richie, 2005).  Former past 

president of The American Academy of Podiatric Sports Medicine, Ritchie, 

acknowledged limitations of podiatrists’ ability to keep abreast of manufacturers' 

product changes and recommended referring patients to specialty stores for the 

selection of shoes to fill their prescription. 

 

Running Injuries 

Running injury rates and factors 

 Numerous studies have reported injury rates of runners, with large variances 

due to differences in identification, classification, and reporting, nevertheless many 
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studies have centered on roughly a 50% incidence rate (Hauret et al., 2010).  Studies 

have shown an increased risk of RRI in new participants, high-intensity training, and 

especially those with a history of previous injury (Buist et al., 2010; Hootman et al., 

2002; Theisen et al., 2014).  Previous injury has been found to be one of the strongest 

predictors of future injury risk; therefore, it is imperative that initial injuries be 

prevented if possible (Mackenzie et al., 1997). 

High training load in the form of increased frequency, duration, or intensity 

has been associated with increased risk of injury, particularly for males (Colbert et al., 

2000; Yeung &Yeung, 2001).  A 2009 poll in a widely recognized running 

publication, Runners World, found 66 percent of respondents incurred an injury that 

year, which aligns with published injury rates over the past several decades (Hauret et 

al., 2010; James et al., 1978; Yeung & Yeung, 2001). 

 

Lack of evidence running shoes reduce injury 

 Although several manufacturers advertise increased control or cushioning 

properties that purport to reduce injury, peer-reviewed studies have failed to support 

either claim by the end-user (Oriwol, Sterzing, & Milani, 2011; Robbins & Waked, 

1997; Schwellnus & Stubbs, 2006; Yeung & Yeung, 2001).  Robbins and Waked 

(1997) strongly advocated consumers be alerted to use caution after an initial study 

suggested runners were at increased risk of injury due to “a false sense of security” 

related to product presentation and resultant product usage.  Furthermore, the 

knowledge base has not advanced sufficiently to match specific shoe features to 

individuals with confidence (Bates, Osternig, & Sawhill, 1982; Bishop, Fiolkowski, 

Conrad, B., Brunt, & Horodyski, 2006; Butler et al., 2006; Dufek & Bates, 1991; 

Knapik et al., 2010; Ryan et al., 2011; Schwellnus & Stubbs, 2006).  If manufacturers 

steadfastly maintain the concept their shoes affect lower limb biomechanics as 

intended, the evidence must confirm positive outcomes with their use prior to 

recommendation or prescription (Chappell, 1998; Robbins & Waked, 1997).   
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 The consumer aspect is an area that has been sorely overlooked in both 

research interest and funding in the quest for developing what developers perceive to 

be superior running shoes.  The need for a better understanding of how consumers use 

running shoes is potentially of greater consequence than the product itself.  

Identification of injury determinants is even more valuable with regard to new running 

participants as they may predispose themselves to initial overuse injury, which itself 

has been identified as a significant contributor to susceptibility for future injury (Van 

Gent et al., 2007). 

 

Material and innovation shortcomings in reducing injury 

As pointed out by podiatrists Ritchie and Pribut, and more recently Nigg et al., 

there has not been an established level of cushioning identified in the literature for 

athletic shoes, and evidence that supports reduced injury likelihood or improves 

performance has been lacking (Nigg et al., 2015; Richie, 2005).  Additionally, 

podiatrists must examine whether a manufacturers’ claims are substantiated, and 

typically find a lack of scientific evidence, creating further difficulty in recommending 

shoes to patients.  Studies investigating the relationship between running injuries and 

shoe cushioning have been equivocal, with consumers inundated with new innovation 

that purport to improve durability and longevity, increase performance and comfort, 

energize or strengthen the user, or convey a state of happiness or euphoria with its use 

(Asics Flytefoam, 2017, Brooks Running Shoes, 2017; Nike Running Shoes, 2017).  

There have been numerous marketing contraptions released from the major 

manufacturers throughout the past several decades of running shoe production; many 

have been short-lived, such as Adidas’ 1 microprocessor-controlled shoe with its self-

adjusting cushioning system which was never supported scientifically to benefit the 

user (Richie, 2005).   Even patented flagship features of manufacturers such as Nike’s 

Air cushioning and Asics’ Gel cushioning with decades of continued use have recently 

been questioned as equivalent rather than superior to standard EVA midsole 

cushioning (Kong et al., 2009). 
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Investigators have begun to explore formerly accepted ideas regarding shoe 

effects on injury potential, such as control features, amount of midsole material, and 

midsole hardness (Arulsingh & Pai, 2014; Ryan et al., 2011; Schwellnus & Stubbs, 

2006).  Specialists in running shoe research have questioned the efficacy of shoe 

design modifications and material advances since the 1990’s, in large part because 

injury rates failed to decline concurrently with manufacturer modifications 

(Novacheck, 1998).  In a recent study, an examination of identical shoes with differing 

midsole hardness resulted in no significant differences in ground reaction forces 

(Theisen et al., 2014).  The results suggest user adaptation to external loading, thus 

potentially negating differences in material characteristics of the shoes. 

 

Shoe insoles’ potential to reduce injury 

Studies have been equivocal regarding the effect of insoles on injuries.  A large 

study of recruits found rates of injury between insole conditions to be similar, with the 

authors concluding lack of support to change to shock-absorbing insoles (Withnall, 

Eastaugh, & Freemantle, 2006). A systematic review of five studies by Snyder, 

DeAngelis, Koester, Spindler, & Dunn in 2009 found support for orthotics in reducing 

femoral and tibial stress fractures for military recruit training.  A more recent study of 

military recruits partly contradicted the earlier study when it found reduced injury 

rates using shock-absorbing insoles, including tibial stress fractures, but with the 

exception of femoral and metatarsal fractures being the same between conditions 

(House, Reece, & Roiz, 2013).  Yet another review by Bonanno, Landorf, Munteanu, 

Murley, & Menz (2015) found orthoses effective for reducing stress fractures but 

ineffective for reducing non-skeletal injuries to muscle and connective tissue 

(Bonanno et al., 2015).  Bonanno’s group also reviewed published studies of insoles 

and found evidence lacking in insoles’ reduction of all types of injuries.  

Recommending insoles to individuals still faces challenges similar to shoe 

recommendation, as evidence is insufficient to confidently match products to 

consumers (Bonanno, Murley, Munteanu, Landorf, & Menz, 2016). 
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Running injury preventive awareness and treatment of early symptoms 

Widespread health educators and organizations have recommended educational 

practices to prevent injury to runners.  Potential practices to reduce injury likelihood 

include gradually increasing activity duration and intensity; promptly addressing pains 

and aches, rather than ignoring them; warm-up or gradually increasing intensity to the 

goal exercise effort level; resting adequately by allowing time for tissues to rebuild; 

varying aspects of the exercise or engaging in different activities; maintenance of 

muscle strength and flexibility; and wearing properly fitting shoes for the type of 

activity and running surface (Ochsendorf & Ochsendorf, 2016; Burfoot, 2010).  

Sudden or persistent pain requires immediate attention and/or treatment to avoid injury 

progression and subsequent debilitating harm.  Education of runners regarding injury 

prevention has been cursory, with runners seeking advice for treating injuries after an 

occurrence, rather than using preventive education or practice.  This study seeks to 

bring to light current consumer levels of awareness and perceptions regarding injury 

prevention, to better guide preventive interventions. 

 

Run Training Methodology and Physiological Responses 

Current principles of run training 

 Run training methodology has roots from the scientific basis of the classic 

model of periodization, which progresses from the initial development of volume with 

low intensity graduating to lower volume and concomitant intensity increases as 

fitness improves (ACSM, 2009).  This approach to training is widely accepted and 

utilized across activities and levels of athletes.  Alternative approaches have been 

proposed for training, with few studies offering an improvement over classical 

periodization for such aspects as maximal strength and cycling power (ACSM, 2009).  

The volume of evidence supporting the efficacy of periodization training has led to it 

being widely accepted among activities that are dependent on muscular strength, 

although it should be noted that few sports involve the extraordinary volume of 

repetitive impacts as the sport of distance running. 
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 While periodization methodology has been successfully applied to a range of 

sports, its primary premise is optimizing performance while minimizing inherent 

injury risk.  The Periodization Model may be misaligned in the instance of health-

seeking runners, particularly novices, in that injury risk may be unacceptably high 

compared to the intended goal of optimal health.  An optimized training model for this 

population would improve fitness with the least amount of possible risk.  The 

persistently elevated rates of non-contact, overuse injuries among distance runners are 

unlike other sports that incorporate periodization, which may further question the 

merit of its direct application.  This topic of applying traditional training methodology 

to running, which involves high volume, repetitive impact forces, merits further 

consideration when discussing the prevention of injury in health-seeking participants. 

 According to a research group out of the Netherlands, little research on the 

prevention of RRI has been published (Buist et al., 2008).  Their study investigated 

RRI in novice runners training to complete a four-mile event in both a standard eight-

week and graded 13-week training program.  It was hypothesized that a more 

incremental plan occurring over a 62.5% longer time period, 13 weeks versus 8 weeks, 

would result in fewer incidences of RRI.  The experimental graded training group plan 

was based upon the anecdotal 10% training rule.  Despite being more progressive in 

design than the standard program, no significant difference between RRI was found 

between groups in the randomized controlled trial (RCT) (Buist et al., 2008).  Results 

of this kind, with no difference in RRI, measured between groups in an RCT, support 

the concept that positive physiological adaptation to the incurred stresses of running 

may be occurring at differing rates, particularly within the population of interest. 

 

Differential physiological adaptation 

A matter often overlooked by participants of running activities and perhaps 

researchers involves possible differences in the rate of physiological adaptation, or 

Differential Physiology Adaptation (DPA) regarding the ability to run.  The majority 

of running injuries are musculoskeletal, and chronic rather than acute in nature.  The 
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development of these injuries may occur due to the body’s physiological inability to 

cope with the sustained performance of the repetitive movement and its associated 

ground reaction forces.  One topic that merits consideration is the potential for the 

oxygen delivering capacity of the cardiorespiratory system to adapt more quickly than 

structural musculoskeletal tissues.   

Positive cardiorespiratory system adaptations that can reduce a runner’s 

perceived exertion include increased pulmonary diffusion, increased stroke volume 

and resultant cardiac output, increased red blood cell count and hemoglobin, greater 

vascular flow to affected tissues via muscle capillary density, and mitochondrial 

increases (Robergs & Roberts, 1997).  Improved cardiorespiratory conditioning can 

occur within weeks, potentially allowing runners to extend their time performing 

exercise, increase the intensity of exercise, or a combination of both that may surpass 

physiological limits of slower adapting musculoskeletal tissues.   

 The cardiorespiratory system also provides instantaneous feedback in the form 

of increased breathing rate and elevated heart rate, both of which are of limited 

duration and responsive to immediate demands upon the body.  In contrast, 

musculoskeletal system responses are more likely to be subtle and chronic in nature 

with repeated sub maximal running, and exhibit symptoms of injury after it occurs.  

Decreased intensity, a lessening of volume, increased recovery, or even cessation of 

activity may be required to positively adapt to imposed stresses, due to tissue micro 

trauma within connective tissues and skeletal structures.  Diminished limitations 

perceived by runners through improved ventilatory rate and heart rate may falsely lead 

runners to surpass musculoskeletal adaptations, particularly novice runners and those 

returning to running after a brief hiatus or return from injury.  Popular 

recommendations advise novice runners set a goal of 30 minutes of continuous 

running in as little as eight weeks (Runner’s World, 2017).  Recommendations such as 

the one from Runner’s World, while achievable from a cardiorespiratory capacity 

perspective, may surpass the body’s musculoskeletal ability to adapt.  Additionally, 
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recommendations by ACSM, while advocating gradual increases in activity, fail to 

provide substantial guidance for running while minimizing the risk of RRI. 

 

Bone remodeling  

Bone stress fractures are common injuries in runners and occur most 

prevalently in the tibia, or the navicular or metatarsal bones of the foot (James et al., 

1978).  These structural tissues are estimated to require 12 weeks for complete repair 

and positive adaptation following microdamage, known as the remodeling cycle 

(Martin & Burr, 1989).  The bone remodeling process involves three important stages, 

which begins with a brief activation period between 3 and 5 days in response to 

physical loading (Li, Jee, Li, & Patterson-Buckendahl, 1990).  This activation period 

is followed by an initial weakening or breaking down of tissue at the site of 

microdamage, called resorption, which is estimated at 22 days (Burr, Martin, 

Schaffler, & Radin, 1985; Frost, 1985).  Similar to other tissue responses, the 

remodeling bone tissue undergoes a period of susceptibility to macroscopic, or larger 

scale, injury prior to the completed process of strengthening.  The final stage of 

remodeling, known as formation, involves the deposition of new bone and requires an 

estimated three times as much time as resorption to complete the remodeling process, 

roughly 60 additional days (Lee, Staines, & Taylor, 2002; Whiting & Zernicke, 1999).   

During the time period in which formation occurs, fatigued regions exhibiting 

microcracks undergo osteonal remodeling that strengthens bone (Mori & Burr, 1993). 

The prolonged-time period of formation involves a phase in which the remodeling 

bone is in a weakened state until complete formation occurs.  Total bone remodeling 

estimates of 12 weeks from the initial stress of running may leave an aspiring runner 

susceptible to musculoskeletal injury, particularly bone stress fractures, as their 

cardiorespiratory system adapts at a faster rate than remodeling can occur.  Typical 

training plans incorporating 8-13 weeks of fitness development may subject 

participants to an increased risk of stress fracture since bone formation occurs during 

the heaviest training loads in terms of volume and intensity.  Furthermore, significant 
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improvements in cardiorespiratory adaptation can take place within that 12-week 

period, potentially enabling runners to increase single and cumulative exercise 

workload beyond musculoskeletal limits (ACSM, 2011). 

   

Inability of the musculoskeletal tissue to adapt 

Recent research investigating a graded nine-week program for novice runners 

preparing for a four-mile event demonstrated the inability of participants to 

successfully adapt to the newly imposed stresses (Bredeweg et al., 2010).  Studies of 

this nature, targeting a novice population with a reasonable goal, are rather exceptional 

rather than the norm (Yeung & Yeung, 2001).  The authors are following up on their 

initial study by exploring the premise that a preconditioning hopping strategy can 

better prepare physically inactive participants for the cumulative axial loading of the 

lower extremity incurred while distance running (Bredeweg et al., 2010). 

 The same research team evaluated RRI in novice runners in a systematic 

training program along the course of 13 weeks with a goal event of four miles, which 

resulted in 21% developing an injury (Buist et al., 2010).  This recent RCT of novice 

runners utilized the popular anecdotal 10% rule of training, yet resulted in the same 

rate of injury between the 8 and 13-week groups.  The failure of this program to 

reduce injury compared to a shorter, less gradual eight-week program brings the 

efficacy of the 10% rule into serious question.  Decades of running research have 

indicated high rates of RRI, yet only recently have investigations focused on training 

for health-seeking and novice runners with the intent to minimize injury. 

 

Deficiencies of current methodology and recommendations 

 With the ACSM’s current recommendation of moderate intensity exercise for 

cardiorespiratory health for 30 minutes, five or more days per week, runners may be at 

increased risk of musculoskeletal injury (ACSM, 2011).  Although the 

recommendation notes greater risk dependent on exercise type and intensity, 

particularly running and competitive participation, detailed guidance is lacking 
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(ACSM, 2011).  Additionally, the ACSM recommendation further advocates an 

alternative vigorous intensity for 20 minutes, three or more days per week, or a 

combination of moderate and vigorous exercise (ACSM, 2011).  Vague guidance 

follows the recommendation, simply mentioning needed modifications for individual 

differences, including current health and activity level, functional ability and exercise 

responses, and participant goals (ACSM, 2011).  Gradual progression is mentioned for 

intensity and volume in reducing exercise risks, without further explanation or detail 

(ACSM, 2011).  Guidance in preventing RRI is sorely needed because it is an activity 

that involves participants throughout the lifespan, has the ability to cross 

socioeconomic levels, and is a foundation of fitness in nearly all competitive sports, as 

well as the basis for military preparedness.  This consumer-focused study will attempt 

to obtain information regarding awareness and perceptions of runners regarding run 

training. 
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

 

Introduction 

 The purpose of this interdisciplinary study was to evaluate consumers’ 

awareness of optimal fit of running shoes and fundamental principles of run training, 

with subsequent evaluation of the efficacy of an educational POP intervention for 

selection of running shoes and fundamental principles of run training.  This novel 

study was designed with the intent to address the sorely needed third and fourth stages 

of the PHM, as it relates to running injury.   

This goal was achieved by evaluating the baseline responses regarding 

consumer awareness and assessing the effectiveness of a POP educational brochure on 

consumer awareness and perceptions.  The following seven research null hypotheses 

were identified to evaluate outcomes of the POP educational brochure. 

 

Research Null Hypotheses 

1. There is no difference in awareness of running shoe attributes between a control 

group and an experimental group utilizing a POP educational intervention.   

 

2. There is no difference in awareness of optimal running shoe fit between a control 

group and an experimental group utilizing a POP educational intervention. 

 

3. There is no difference in purchase criteria when purchasing running shoes between 

a control group and an experimental group utilizing a POP educational intervention. 

 

4. There is no difference in the highest purchase price willing to pay between a control 

group and an experimental group utilizing a POP educational intervention. 
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5. There is no difference in awareness of fundamental principles of run training 

between a control group and an experimental group utilizing a POP educational 

intervention. 

 

6. There is no difference in awareness of running injury and injury preventive 

practices between a control group and an experimental group utilizing a POP 

educational intervention. 

 

7. There is no difference in likelihood to seek additional knowledge related to running 

injury prevention, and shoe fit and selection between a control group and experimental 

group utilizing a POP educational intervention. 

 

Research Design 

 This study utilized a quasi-experimental pretest-posttest control group design 

with alternating assignment to test the hypotheses associated with both surveys with 

subsequent analysis using IBM SPSS Statistics Standard (Basic) 24 Statistical 

Software.  In all instances, group differences between pretest and posttest conditions 

were calculated using the Paired Samples Wilcoxon Test to determine differences in 

positive treatment effects. 

 

Independent variables 

 No Education, POP Fit & Training Guide Education 

 

Dependent variables 

 Survey questions were presented in several formats, including multiple-choice, 

ranking, and five-point Likert Scale.  Participant awareness of running shoe attributes, 

selection purchase criteria, awareness of optimal shoe selection, and likelihood to seek 

additional knowledge were assessed in the Shoe Selection brochure content of the 

study, while awareness of fundamental principles of run training, awareness of 
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running injury and injury preventive practices, and likelihood to seek additional 

knowledge was assessed in the Run Training brochure content of the study. 

 

Figure 3.1: Research Design 

 

Sample Selection 

The target population in this study was novice and experienced running shoe 

consumers actively shopping at regional specialty running shoe stores.  Dozens of 

regional and national stores were contacted to request permission to collect on-site 

data such as Fleet Feet Sports, Jackrabbit Running, Big 5 Sports, Hibbett Sports, 

Academy Sports and Outdoors, Nike Factory Store, Skechers Retail, Rack Room 

Shoes, and numerous independent specialty shoe stores.  Only three sites returned a 

completed permission form and data collection had proceeded in earnest at a single 

store by the time the additional approvals had been received and therefore all data was 

collected at that store.  Local participants were sought using the local university’s 

email announcement system, flyers at local gyms and at a local running club event, 

and the specialty running store survey site (Appendix E), however most participants 
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were walk-in customers with no knowledge of the ongoing study.  A random drawing 

to receive a store gift certificate was used as an incentive to participate.  

For this study, a convenience sample from the southwestern area of the United 

States was used.  Due to the nature of convenience sampling, members of the 

population may be excluded and the probability cannot be specified for those selected: 

otherwise referred to as non-probability sampling. 

 Sample size for adequate statistical power (beta level) was projected using the 

results from a pilot study to estimate an average effect size (.50) at α = 0.05 

significance level for the POP educational intervention (2 sample groups – 1 = 1 

degree of freedom).  The calculated sample size indicated 300 participants would be 

needed per survey. 

 

Inclusion criteria 

Participants included any consumers, age 18 and over, shopping at a local 

specialty running store in the southwestern area of the United States. 

 

Exclusion criteria 

No exclusion criterion was included in the study. 

 

Instrumentation 

 This study utilized a researcher-developed survey (Appendix B) to assess 

consumer awareness and perceptions of running shoes and run training with the 

assessment of a point of purchase educational intervention.  This survey was 

developed after a thorough literature search resulted in no existing suitable instrument.  

The shoe fit and selection portion of the POP brochure was devised in large part by 

using information obtained on the American Academy of Podiatric Sports Medicine 

(2010) website along with literature from the ACSM website (Vincent & Vincent, 

2014).  The run training and injury preventive awareness portion of the POP brochure 

was selected using information from numerous sources including a sports medicine 
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organization, content expert committee members, peer-reviewed journal articles, and 

non-peer reviewed running resources (ACSM, 2017; Burfoot, 2010; Ochsendorf & 

Ochsendorf, n.d.; Powell, Kohl, Caspersen & Blair, 1986; Runner’s World, 2016).  To 

enhance instrument validity, additional refinement of the brochure occurred during the 

consultation with both Consumer Science and Biomechanics content experts serving 

as committee members on the study.  Additionally, in seeking retail sites to administer 

the survey, a certified pedorthist with over twenty years of experience provided 

feedback and approved of the final version of the brochure’s content. 

 The original survey that consisted of 22 questions was too time-consuming and 

was subsequently split into two surveys that reflected the content of either side of the 

brochure.  Both surveys incorporated the same six multiple-choice demographic 

questions and had a combination of matching, ranking, and five-point Likert Scale 

questions for the differing content assessments.   

The research study, POP brochure, and survey instrument were submitted to 

the Texas Tech University Human Research Protection Program (HRPP) for approval 

prior to data collection.  The survey was administered by the researcher using 

Qualtrics Survey Software, via the Texas Tech University’s College of Human 

Sciences research portal.  Data was collected using the off-line capability of the 

Qualtrics software on two laptop computers.  Completed surveys from the POP site 

were uploaded to Qualtrics via the TTU research portal.  

 

Data Collection 

Pilot study 

 The survey was pilot tested with 14 potential consumers, at least half of which 

were runners with past running shoe purchase history, and 4 faculty members with 

research experience to assist in establishing content and face validity.  By using pilot 

feedback, clearer instructions and phrasing of the survey and POP information was 

achieved, along with the determination of completion time required by participants.    
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General study 

Data collection began with the Shoe Selection survey which was completed 

prior to beginning data collection for the Run Training survey.  Participants were first 

asked to complete the informed consent (Appendix D), which was pre-coded in an 

alternating method for researcher identification to be assigned to either the control or 

experimental group.  Participants of both groups in this unblinded study completed a 

pretest survey of estimated completion time of eight minutes, based upon pilot testing.  

A portion of the survey instrument was based upon a 1989 survey by Bloch et al. 

assessing participant perceptions reflecting recreational commitment and equipment 

involvement.  The survey prompted the participant to stop and the treatment group 

participants were asked to review the POP educational brochure followed by a second 

completion of the survey.  The available POP educational brochure exposure time was 

restricted by the researcher to a maximum of five minutes. Control group participants 

viewed a brochure on an unrelated topic for the equivalent five-minute time period for 

the experimental group treatment prior to completion of the survey in a posttest 

context. The brochure had no relation to the study’s content and thus should have had 

no bearing on the study’s outcome.  In the event participants chose to withdraw prior 

to completion of the study, their responses were deleted from Qualtrics.  The average 

total participant time commitment was estimated to have been 20 minutes. 

 

Description of the Sample 

Study participant age characteristics are presented in Table 3.1 stratified by 

survey, Shoe Selection or Run Training, and by either Control or Experimental groups. 
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Table 3.1: Study Participant Age 

          Sample Group M SD 

Shoe Selection Total 47.1 16.1 

  Control (n = 150) 

  Experimental (n = 151) 

47.2 

46.9 

16.7 

15.4 

Run Training Total 44.4 16.0 

  Control (n = 150) 

  Experimental (n = 151) 

45.6 

43.2 

15.7 

16.2 

 

Descriptive Statistics 

Descriptive data for the Shoe Selection Control and Experimental Groups are 

presented in Tables 3.2 and 3.3, respectively.  Descriptive data for the Run Training 

Control and Experimental Groups are presented in Tables 3.4 and 3.5, respectively. 

 Participants in the Shoe Selection Sample consisted of homogeneous control 

and experimental groups, with the exception of positively-skewed levels of education 

and gross household salary.  Both groups were comprised of a mix of participants 

representing a wide range of running backgrounds.  Control and experimental group 

non-runners with no intent to run were represented by 30% and 32%, respectively.  

Potential future runners accounted for 15% and 11%, respectively.  Active runners 

comprised 30% and 28%, respectively.  Former runners with intent to return to 

running totaled 13% and 18%, respectively, while former runners with no intent to 

return to running tallied 13% and 11%, respectively. 

 Participants in the Run Training Sample consisted of homogeneous control and 

experimental groups, with the exception of positively-skewed levels of education and 

gross household salary.  Both groups were comprised of a mix of participants 

representing a wide range of running backgrounds.  Control and experimental group 

non-runners with no intent to run were represented by 37% and 30%, respectively.  

Potential future runners accounted for 13% and 15%, respectively.  Active runners 

comprised 29% and 30%, respectively.  Former runners with intent to return to 
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running totaled 10% and 13%, respectively, while former runners with no intent to 

return to running tallied 11% and 13%, respectively. 
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Table 3.2: Shoe Selection Control Sample Description (n = 150) 

          Characteristic n % 

Gender   

  Females 

  Males 

79 

71 

53 

47 

Race   

  American Indian/Alaska Native 

  Asian 

  Black/African American 

  Hispanic 

  Native Hawaiian/Pacific Islander 

  White/Caucasian 

  Other 

0 

3 

0 

28 

0 

117 

2 

0 

2 

0 

19 

0 

78 

1 

Highest Degree/Level of Education   

  Less than High School 

  High School Graduate 

  Some College 

  Associate Degree 

  Bachelor Degree 

  Graduate Degree 

0 

9 

33 

6 

56 

46 

0 

6 

22 

4 

37 

31 

Gross Household Salary   

  < $35,000 

  $35,000 - $69,999 

  $70,000 - $99,999 

  $100,000 - $149,999 

  > $150,000 

  Prefer not to answer 

14 

33 

35 

34 

21 

13 

9 

22 

23 

23 

14 

9 

Running History/Intent   

  I am a non-runner with no intent to run 

  I am a potential future runner 

  I am an active runner 

  I am a former runner with intent to return to running 

  I am a former runner with no intent to return to running 

45 

22 

45 

19 

19 

30 

15 

30 

13 

13 

Running Injury History   

  No 

  Yes 

29 

54 

35 

65 
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Table 3.3: Shoe Selection Experimental Sample Description (n = 151) 

          Characteristic n % 

Gender   

  Females 

  Males 

86 

65 

57 

43 

Race   

  American Indian/Alaska Native 

  Asian 

  Black/African American 

  Hispanic 

  Native Hawaiian/Pacific Islander 

  White/Caucasian 

  Other 

1 

2 

2 

22 

1 

122 

1 

1 

1 

1 

15 

1 

81 

1 

Highest Degree/Level of Education   

  Less than High School 

  High School Graduate 

  Some College 

  Associate Degree 

  Bachelor Degree 

  Graduate Degree 

0 

8 

22 

14 

58 

49 

0 

5 

15 

9 

38 

32 

Gross Household Salary   

  < $35,000 

  $35,000 - $69,999 

  $70,000 - $99,999 

  $100,000 - $149,999 

  > $150,000 

  Prefer not to answer 

11 

32 

39 

39 

23 

7 

7 

21 

26 

15 

5 

5 

Running History/Intent   

  I am a non-runner with no intent to run 

  I am a potential future runner 

  I am an active runner 

  I am a former runner with intent to return to running 

  I am a former runner with no intent to return to running 

49 

16 

43 

27 

16 

32 

11 

28 

18 

11 

Running Injury History   

  No 

  Yes 

30 

56 

35 

65 
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Table 3.4: Run Training Control Sample Description (n = 151) 

          Characteristic n % 

Gender   

  Females 

  Males 

84 

66 

56 

44 

Race   

  American Indian/Alaska Native 

  Asian 

  Black/African American 

  Hispanic 

  Native Hawaiian/Pacific Islander 

  White/Caucasian 

  Other 

1 

2 

2 

24 

0 

120 

1 

1 

1 

1 

16 

0 

80 

1 

Highest Degree/Level of Education   

  Less than High School 

  High School Graduate 

  Some College 

  Associate Degree 

  Bachelor Degree 

  Graduate Degree 

1 

11 

34 

18 

51 

35 

0.1 

7 

23 

12 

34 

23 

Gross Household Salary   

  < $35,000 

  $35,000 - $69,999 

  $70,000 - $99,999 

  $100,000 - $149,999 

  > $150,000 

  Prefer not to answer 

14 

27 

41 

32 

26 

10 

9 

18 

27 

21 

17 

7 

Running History/Intent   

  I am a non-runner with no intent to run 

  I am a potential future runner 

  I am an active runner 

  I am a former runner with intent to return to running 

  I am a former runner with no intent to return to running 

56 

19 

43 

15 

17 

37 

13 

29 

10 

11 

Running Injury History   

  No 

  Yes 

29 

46 

39 

61 
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Table 3.5: Run Training Experimental Sample Description (n = 151) 

          Characteristic n % 

Gender   

  Females 

  Males 

80 

71 

53 

47 

Race   

  American Indian/Alaska Native 

  Asian 

  Black/African American 

  Hispanic 

  Native Hawaiian/Pacific Islander 

  White/Caucasian 

  Other 

0 

2 

6 

27 

0 

114 

2 

0 

1 

4 

18 

0 

76 

1 

Highest Degree/Level of Education   

  Less than High School 

  High School Graduate 

  Some College 

  Associate Degree 

  Bachelor Degree 

  Graduate Degree 

2 

13 

32 

12 

55 

37 

1 

9 

21 

8 

36 

25 

Gross Household Salary   

  < $35,000 

  $35,000 - $69,999 

  $70,000 - $99,999 

  $100,000 - $149,999 

  > $150,000 

  Prefer not to answer 

20 

39 

26 

25 

32 

9 

13 

26 

17 

17 

21 

6 

Running History/Intent   

  I am a non-runner with no intent to run 

  I am a potential future runner 

  I am an active runner 

  I am a former runner with intent to return to running 

  I am a former runner with no intent to return to running 

45 

22 

45 

19 

19 

30 

15 

30 

13 

13 

Running Injury History   

  No 

  Yes 

29 

54 

35 

65 
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Statistical Analysis 

 A total of six hundred and two surveys were collected during the study, of 

which three hundred and one surveys were collected for both the run training and shoe 

selection POP interventions.  Data exporting and analyses for each intervention were 

conducted similarly, with subsequent data management using Microsoft Excel.  

Coding and scaling of data were accomplished using Excel to best accommodate 

statistical analysis using IBM SPSS Statistics version 25.0. 

 Descriptive information was calculated using Excel, while SPSS was used for 

the remaining data obtained in the pretest-posttest within-group context. Descriptive 

information percentages were shown for the variables of gender, ethnicity, 

socioeconomic status, and running activity history.  Table 3.6 presents the study 

research questions, hypotheses, and statistical analysis.  Survey data was of numerical, 

categorical, and ordinal measurement, with the majority of respondent answers being 

ranked relative to one another and unit measures between answers not necessarily of 

equal difference (Elzey, 1985).  Dependent variables were defined as discrete in 

nature, as survey responses to questions on a five-point Likert scale result in finite data 

values (Elzey, 1985).   

 The Paired Samples Wilcoxon Test with alpha set at 0.05 was used to test the 

hypotheses associated with consumer awareness of running shoes including running 

shoe attributes, optimal running shoe fit, purchase criteria, and highest price willing to 

pay to determine significant differences between control and POP educational 

intervention groups as shown in Table 3.6.  

 The Paired Samples Wilcoxon Test with alpha set at 0.05 was used to test the 

hypotheses associated with consumer awareness of run training including principles of 

run training, running injury and injury preventive practices, overtraining identification 

and evidence-based self-treatment, and likelihood to seek additional knowledge 

related to running injury prevention, and shoe fit and selection as shown in Table 3.6. 
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Table 3.6: Research Questions, Null Hypotheses, and Statistical Analysis 

Research Question Null Hypothesis Statistical Analysis 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ awareness of running shoe 

attributes? 

There is no difference in 

awareness of running shoe 

attributes between a control 

group and an experimental group 

utilizing a POP educational 

intervention.   

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ awareness of optimal 

running shoe fit? 

There is no difference in 

awareness of optimal running 

shoe fit between a control group 

and an experimental group 

utilizing a POP educational 

intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ purchase criteria when 

purchasing running shoes? 

There is no difference in 

purchase criteria when 

purchasing running shoes 

between a control group and an 

experimental group utilizing a 

POP educational intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

Based on survey responses, is 

there a difference in the highest 

purchase price willing to pay 

between control and POP 

educational intervention groups 

when purchasing running shoes? 

There is no difference in the 

highest purchase price willing to 

pay between a control group and 

an experimental group utilizing a 

POP educational intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ awareness of fundamental 

principles of run training? 

There is no difference in 

awareness of fundamental 

principles of run training between 

a control group and an 

experimental group utilizing a 

POP educational intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 
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Table 3.6, Continued 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ awareness of running 

injury and injury preventive 

practices? 

There is no difference in 

awareness of running injury and 

injury preventive practices 

between a control group and an 

experimental group utilizing a 

POP educational intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

Based on survey responses, is 

there a difference between control 

and POP educational intervention 

groups’ likelihood to seek 

additional knowledge related to 

running injury prevention, and 

shoe fit and selection? 

There is no difference in 

likelihood to seek additional 

knowledge related to running 

injury prevention, and shoe fit 

and selection between a control 

group and experimental group 

utilizing a POP educational 

intervention. 

Paired Samples Wilcoxon 

Test comparing Pretest-

Posttest Treatment 

Groups 

 

Summary 

Upon approval by the dissertation committee and HRPP, and permission 

obtained by a retail store, the survey was administered at a specialty running shoe 

store.  Data were collected during store hours over the course of ten weeks and 

analyzed to determine pre-post differences for the seven research 

questions/hypotheses.  
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CHAPTER IV 

RESULTS 

 

Introduction 

This chapter presents the resultant data and statistical outcomes from the 

survey responses using the Paired Samples Wilcoxon Test comparing Pretest-Posttest 

Treatment Groups to determine whether the hypotheses presented in Chapter I should 

be accepted or rejected. 

 

Hypothesis Testing 

Shoe selection related hypotheses 

Hypothesis One.  Based on survey responses, there were statistically 

significant differences for POP groups’ awareness of running shoe attributes, with 

three out of four assessed attributes having p = 0.000 resulting from the Paired 

Samples Wilcoxon Test, as indicated in Table 4.1.  An alternative method, one 

deemed a more stringent method of assessment, was applied to selected questions in 

which performance utilizing statements in the incorrect answers have been shown to 

result in injury to a participant.  In these instances, incorrect answers would reduce the 

resultant score for that question, despite having chosen the correct answer.  These 

questions are designated as ‘Adjusted’ and are shown in addition to the standard 

scoring for a question.  The attribute question regarding Shoe Statement Comp 

Adjusted showed a significant effect for both the control and experimental groups with 

p values = 0.045 and 0.000, respectively, as indicated in Table 4.1.  The attribute 

question regarding Innovative Features failed to show a significant effect in the 

experimental group, however, the control group indicated a significant change with a p 

value = 0.034, as indicated in Table 4.1. 

Hypothesis Two.  Based on survey responses, there were statistically 

significant differences for POP groups’ awareness of optimal running shoe fit, with the 

attribute Same Brand Similar Shoe Fit having p = 0.000 and the attribute Differing 
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Brand Similar Shoe Fit having p = 0.022 resulting from the Paired Samples Wilcoxon 

Test, as indicated in Table 4.1.   

Hypothesis Three.  Based on survey responses, there were statistically 

significant differences for POP groups’ purchase criteria when purchasing running 

shoes, with the attribute Shoe Fit having p = 0.025 resulting from the Paired Samples 

Wilcoxon Test, as indicated in Table 4.1.   

 Hypothesis Four.  Based on survey responses, there were no statistically 

significant differences for POP groups’ highest purchase price willing to pay, with the 

attribute Highest Price having p = 0.602 resulting from the Paired Samples Wilcoxon 

Test, as indicated in Table 4.1.   

Hypothesis Seven.  Based on survey responses, there were statistically 

significant differences for POP groups’ likelihood to seek additional information 

related to shoe fit and selection, with the attribute Seek Additional Knowledge having 

p = 0.000 resulting from the Paired Samples Wilcoxon Test, as indicated in Table 4.1. 
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Table 4.1: Shoe Selection Related Hypotheses 

          Hypotheses Tested Group Z score n √n r p value 

Hypothesis 1 
      

  Shoe Attribute Comp 

 

  Shoe Attribute Comp Adjusted 

  

  Shoe Statement Comp 

   

  Shoe Statement Comp Adjusted 

  

  Higher Price 

 

   Innovative Features 
 

C 0.000 300 17.3 0.0 1.000 

E 6.373 302 17.4 0.4 *0.000 

C 1.331 300 17.3 0.1 0.183 

E 4.767 302 17.4 0.3 *0.000 

C 1.279 300 17.3 0.1 0.201 

E 7.603 302 17.4 0.4 *0.000 

C 2.001 300 17.3 0.1 *0.045 

E 6.891 302 17.4 0.4 *0.000 

C 0.470 300 17.3 0.0 0.639 

E 3.839 302 17.4 0.2 *0.000 

C 2.121 300 17.3 0.1 *0.034 

E 1.495 302 17.4 0.1 0.135 

Hypothesis 2 
      

  Same Brand Similar Shoe Fit 

   

  Differing Brand Similar Shoe Fit 

C 1.195 300 17.3 0.1 0.232 

E 5.178 302 17.4 0.3 *0.000 

C 0.366 300 17.3 0.0 0.714 

E 2.296 302 17.4 0.1 *0.022 

Hypothesis 3 
      

  Shoe Fit C 0.927 300 17.3 0.1 0.354 

E 2.242 302 17.4 0.1 *0.025 

Hypothesis 4 
      

  Highest Price C 0.859 300 17.3 0.0 0.390 

E 0.522 302 17.4 0.0 0.602 

Hypothesis 7 
      

  Seek Additional Knowledge C 0.057 300 17.3 0.0 0.954 

E 3.535 302 17.4 0.2 *0.000 

α ≤ 0.05 (* denotes significance) 

n is total # of observations, thus 2x the ranks test total if within-subjects design/paired samples. 

e.g. if 150 participants, pre/post, then n = 300  

Effect Size r = Z / (√n): 0.1 to < 0.4 SM, 0.4 to 0.6 MD, ≥0.6 LG 
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Run training related hypotheses 

Hypothesis Five.  Based on survey responses, there were a couple of 

statistically significant differences for POP groups’ awareness of fundamental 

principles of run training, with the attribute Number of Training Factors having p = 

0.006 resulting from the Paired Samples Wilcoxon Test, as indicated in Table 4.2.  

Likewise, the attribute Systems Adapt had p = 0.000 resulting from the Paired Samples 

Wilcoxon Test.  The attribute question regarding Training Comp failed to show a 

significant effect of the experimental group with a p value = 0.513. 

Hypothesis Six.  Based on survey responses, there were statistically significant 

differences for POP groups’ awareness of running injury and injury preventive 

practices, with four out of four assessed attributes having p = 0.000 to 0.006 values 

resulting from the Paired Samples Wilcoxon Test, as indicated in Table 4.2.  The 

attribute question regarding Pain Accept showed a significant effect for the 

experimental group with a p value = 0.000, however, the control group also indicated 

a significant change with a p value = 0.011.  The attribute question regarding Stretch 

Comp showed a significant effect for the experimental group with a p value = 0.006, 

however, the control group also indicated a significant change with a p value = 0.039.  

The attribute question regarding RICE Comp showed a significant effect of the 

experimental group with a p value = 0.006.  The attribute question regarding RICE 

Comp Adjusted showed a significant effect of the experimental group with a p value = 

0.008, however, the control group also indicated a significant change with a p value = 

0.047. 

Hypothesis Seven.  Based on survey responses, there were statistically 

significant differences for POP groups’ likelihood to seek additional information 

related to running injury prevention, with the attribute Seek Additional Knowledge 

having p = 0.001 resulting from the Paired Samples Wilcoxon Test, as indicated in 

Table 4.2.  
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Table 4.2: Run Training Related Hypotheses 

          Hypotheses Tested Group Z score n √n r p value 

Hypothesis 5 
      

  # Training Factors 

   

  Systems Adapt 

 

  Training Comp 

 

  Training Comp Adjusted 

C 1.213 300 17.3 0.1 0.225 

E 2.769 302 17.4 0.2 *0.006 

C 0.539 300 17.3 0.0 0.590 

E 7.283 302 17.4 0.4 *0.000 

C 1.043 300 17.3 0.1 0.297 

E 0.655 302 17.4 0.0 0.513 

C 1.564 300 17.3 0.1 0.118 

E 0.382 302 17.4 0.0 0.703 

Hypothesis 6 
      

  Pain Accept 

   

  Stretch Comp 

 

  Reduce Injury 
 

C 2.536 300 17.3 0.1 *0.011 

E 6.106 302 17.4 0.4 *0.000 

C 2.066 300 17.3 0.1 *0.039 

E 2.730 302 17.4 0.2 *0.006 

C 1.833 300 17.3 0.1 0.067 

E 5.744 302 17.4 0.3 *0.000 

  RICE Comp 

 

  RICE Comp Adjusted 

C 0.277 300 17.3 0.0 0.782 

E 2.744 302 17.4 0.2 *0.006 

C 1.986 300 17.3 0.1 *0.047 

E 2.665 302 17.4 0.2 *0.008 

Hypothesis 7 
      

  Seek Additional Knowledge C 0.997 300 17.3 0.1 0.319 

E 3.193 302 17.4 0.2 *0.001 

α ≤ 0.05 (* denotes significance) 

n is total # of observations, thus 2x the ranks test total if within-subjects design/paired samples. 

e.g. if 150 participants, pre/post, then n = 300  

Effect Size r = Z / (√n): 0.1 to < 0.4 SM, 0.4 to 0.6 MD, ≥ 0.6 LG 

 

Summary 

 This chapter presented the findings of the study that investigated the effects of 

a POP educational intervention on consumers’ awareness of optimal fit of running 

shoes and fundamental principles of run training.  Descriptive statistics revealed the 
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study participants reflected a blend of consumers that included non-runners, potential 

future runners, active runners, former runners with intent to return to running, and 

former runners with no intent to return to running.  Furthermore, the study 

encompassed a sample of highly educated and above-average household income 

participants. 

Statistically significant differences were found for four out of five research hypotheses 

related to Shoe Selection, with Hypothesis Four’s highest purchase price willing to 

pay (Highest Price), being the sole hypothesis without statistical difference.  

Statistically significant differences were found for three out of three research 

hypotheses related to Run Training. 
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CHAPTER V 

SUMMARY, DISCUSSION, AND IMPLICATIONS 

  

This chapter presents a summary of the study, a review of the identified 

problem and hypotheses, and presents conclusions and implications.  Additionally, 

study limitations and future direction for research are proposed. 

 

Background 

 This novel study sought to investigate the knowledge base of running shoe 

consumers regarding shoe fit and training principles, as well as evaluate the effects of 

a POP educational intervention.  Injury rates for runners have been a topic of concern 

for many decades, with little reduction in injury rates despite considerable interest and 

financial investitures in product development.  Meanwhile, little has been done to 

investigate aspects regarding how shoes fit the consumer, along with user knowledge 

of factors related to injury.  This point is particularly relevant when considering many 

participants seek to improve personal health by running when they initially were 

uninjured and exhibited no mobility issues prior to participation in running.  Since 

previously uninjured participants often become injured as a result of running, an 

improved match between the user and chosen shoe, or modification to the performance 

of the activity becomes apparent as a potential intervention.  The potential for 

consumer education to reduce the high rate of injury among runners has merit based 

on the evidence that shoe design has, as of this time, not reduced running injury rates.   

 

Summary of the Study 

 It was hypothesized that a POP educational intervention would have significant 

effects on consumers’ awareness of shoe fit, shoe attributes, highest price willing to 

pay, and interest in additional injury prevention information.  Furthermore, it was 

hypothesized that a POP educational intervention would have significant effects on 

consumers’ awareness of fundamental training principles, injury preventive practices, 
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overtraining identification, and interest in additional injury prevention information.  

Results of the study indicate significant effects of the POP educational intervention 

with regards to all the hypotheses, apart from the Highest Price hypothesis, which will 

be addressed in the discussion section of this chapter. 

  In this study, experimental group participants showed significant improvement 

on numerous topics related to factors implicated in the development of running 

injuries.  Based on this observation, the potential for POP educational intervention to 

reduce running injuries has been established and future investigations are warranted.  

 

Discussion 

 The survey participants in both surveys did not reflect the demographics of the 

region, with the Shoe Selection survey reporting 80% Caucasian, 17% Hispanic, and 

1% African American compared to 53% Caucasian, 36% Hispanic, 8% African 

American and the Run Training survey reporting 78% Caucasian, 17% Hispanic, and 

2% African American compared to 53% Caucasian, 36% Hispanic, and 8% African 

American.  The level of education for Shoe Selection survey participants was much 

higher among the survey participants with 100% at least graduating high school and 

69% holding a bachelor’s degree or higher, while the census reported 86% completing 

high school and 29% holding a bachelor’s degree or higher for area residents.  The 

gross household salary was higher among all survey participants with the reported 

median salary between $70,000 and $99,999 while the census estimation in 2018 

reported $49,078 for the region.  The study’s sample was far more educated and 

affluent than the typical resident, likely reflecting the type of retail store, close 

proximity to a large university and medical center, and demographics of running 

participants in general.  According to Running USA (2014), the average annual 

household income of over two-thirds of runners is greater than $70,000 and three 

quarters hold a college degree.  The study sample’s household salary and educational 

level closely followed the national average for runners but did not reflect those traits 

for the average regional resident. 
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 Based on the answers provided by participants, the study’s sample exhibited 

higher levels of education and salaries compared to the general population.  These two 

traits may have affected perceptions related to existing knowledge or price willing to 

pay.  If this were the case, greater differences due to the POP intervention could be 

anticipated were the study replicated at another site with a more representative 

population sample.  Responses to running injury history revealed values consistently 

across groups and with historical literature, with roughly 65% of the study participants 

with a history of running having sustained a running-related injury in the past (Hauret 

et al., 2010).   

 Significant differences for four of the five Shoe Selection related hypotheses 

were accounted for by small to moderate effect sizes.  The Highest Price hypothesis 

was the lone Shoe Selection hypothesis without significance, which may have been 

related to the above-average household salaries of the participants.  A wealthier 

sample of participants with more discretionary income may not be as concerned with 

spending a greater amount as those of lesser income. 

 There were two instances where significant differences were found for the 

control group regarding awareness of running shoe attributes, which included Shoe 

Statement Comp Adjusted and Innovative Features.  Furthermore, the Shoe Statement 

Comp Adjusted assessment resulted in significant differences for both the control and 

experimental groups.  These assessments may benefit from further evaluation to 

ensure good discrimination and validity of answers.   

Significant differences for all three of the Run Training related hypotheses 

were accounted for by small to moderate effect sizes.  There were two instances where 

significant differences were found for the control group as well as the experimental 

group.  These instances both occurred for assessments regarding Hypothesis Six, 

running injury and injury preventive practices, in which Pain Acceptance, Stretch 

Comp, and the RICE Comp Adjusted responses were statistically significant.  Perhaps 

the short time period between survey completions and repeated question format 

stimulated greater consideration of injury potential during the second completion.  
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These assessments may also benefit from further evaluation to ensure good 

discrimination and validity of answers.   

The results of the study may be affected by the sample, as participants that may 

have an increased or decreased knowledge regarding the topic choose to participate or 

not participate, thus affecting the outcome.  A more representative sample obtained by 

drawing from different sites that include a more diverse population in ethnicity, 

household income, and educational level would increase validity and generalizability. 

The effect sizes in this study appear to be of little consequence according to  

traditional standards as proposed by Cohen that purport values of the magnitudes 

found in this study (0.1 to 0.4) to be small to moderate, however in the realm of 

education, effect sizes such as those in this study may be considered with importance 

when the costs to implement, scalability, and potential impact in the way of health and 

cumulative costs are considered holistically (Kraft, 2018).  Kraft (2018) proposed that 

educational interventions with effect sizes that are scored as small according to the 

widely accepted Cohen’s standards should create a discussion for further investigation 

rather than be rejected as meaningless, this may be particularly of import when it 

concerns the immediate well-being, healthcare costs, and quality of life throughout an 

individual’s lifespan.  

 

Conclusion and Implications 

 In this preliminary study, consumer behavior was not assessed as a function of 

learning, rather, this study focused on ascertaining the current level of consumer 

knowledge, existing perceptions compared to evidence-based information, and the 

potential for a POP intervention to affect the consumer buying decision process with 

regards to shoe selection as it relates to injury prevention.  Furthermore, this study 

attempted to identify the current level of consumer knowledge regarding basic training 

principles that may lessen the potential for running injury, identification of precursors 

associated with serious injury, awareness of minor injury treatment, and the potential 
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for a POP intervention to influence consumer interest in improving knowledge of 

training principles.   

This original study regarding consumers’ awareness and perceptions of 

running shoes and training revealed several valuable aspects prior to and following a 

POP intervention.  Based on survey responses, consumers in this sample exhibited 

significant differences after the POP intervention for awareness of running shoe 

attributes, awareness of optimal running shoe fit, purchase criteria, and likelihood to 

seek additional information regarding shoe fit and selection.  The hypothesis regarding 

the highest purchase willing to pay was the only one regarding shoes that yielded the 

acceptance of the null hypothesis, which could be related to the household income 

demographic that was substantially higher than the area census average (United States 

Census Bureau, n.d.).  

Due to the administration of the study POP intervention at a retail running 

store, POP brochure content and survey questions were presented with a limited scope 

to avoid potential sales conflict and/or conflict with personnel.  For example, the 

brochure presents the statement ‘choose function over fashion’ followed by ‘even the 

most attractive, highest priced or innovative shoes may contribute to injury if it does 

not fit correctly’ when the literature has supported a strong case regarding the lack of 

benefits associated with the materials and innovative features found in the highest-

priced models from a manufacturer (Clinghan, Arnold, Drew, Cochrane, & Abboud, 

2008; Richards, Magin, & Callister, 2009; Robbins & Waked, 1997).  A brochure 

presented with stronger language regarding shoe price and design considerations that 

better reflect the evidence-based literature would have been preferred by the 

researcher and may have elicited stronger effects with the POP intervention.  Shoe 

corporations are competing for consumer purchases, and therefore constantly release 

new models with unproven features to increase interest, such as Nike’s most recent 

shoe specifically marketed “to help reduce the risk of running-related injuries” (Nike 

Infinity Run, n.d.).  Nike not only declares that this shoe is optimal in regard to 
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accommodating varying running gait; it also purports that it will do so despite being 

available in only one width on their website (Nike Infinity Run, n.d.).   

The content of the POP intervention could have been more resolute in 

reference to sizing options and contrary to marketing than when it was presented at a 

retail store that, as in many stores, stocks a majority of brands that do not offer sizing 

width options and feature prominent advertising of brand innovations.  A POP 

intervention that condemned limited sizing width options or questioned the efficacy of 

brand innovations would expectedly draw ire from retailers and their product 

suppliers.  Discussions with store employees revealed strong opinions regarding brand 

preference, perceived benefit of shoe features, and belief in the notion that higher 

priced shoes are correlated with better performance and injury reduction.  Therefore, a 

POP intervention could potentially be undermined if the intervention’s educational 

message were not accepted or supported by store staff.  The support or adoption of a 

POP intervention by store employees during the CBDP could strongly influence 

consumer attitudes towards the POP content and should be investigated. 

Shoe fit and run training POP content could also be presented taking a broader 

approach, deploying evidenced-based material in environments other than the POP.  

Students in schools could be introduced to the importance of correct shoe fit and the 

long-term effects of ill-fitting shoes when discussing general health topics, as would 

occur in an FCS curriculum.  Addressing the knowledge deficiency of consumers at a 

younger age could provide a valuable lifetime health benefit that could also have a 

notable effect on healthcare costs.   

Since the goal of FCS includes improving the wellness of individuals and 

families, improving consumer purchase decisions of shoes would assist in guiding 

adult consumers in selecting well-fitting shoes for both themselves and their family 

members.  An FCS Cooperative Extension Service would be a good candidate to 

provide shoe fit and run training information as a component of its food, nutrition, and 

health area of emphasis.  In the case of rural, potentially lower socioeconomic 

residents that are served by FCS Cooperatives, dissemination of information included 
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in this study’s brochure could assist in reducing barriers related to false cost or 

exercise perceptions that reduce participation.  Furthermore, considering the 

increasing prevalence of type 2 diabetes, FCS educational literature and guidance 

could be of considerable benefit, directed at a high-risk population served by 

Cooperative Extension Agents. 

 

Recommendations for Future Research 

Since this study incorporated an innovative POP brochure and assessment 

device, future research would benefit from the refinement of both, particularly the 

assessment device.  The POP information could be presented in an alternative format, 

such as an informational video, to provide participants a different medium for 

information exchange and include visual representation of optimal shoe fit.  A POP 

video could suggest the consumer obtain two models of shoes to compare fit and 

features while watching a video that guides the consumer through the technical aspects 

of shoe fit and functional features of running shoes. 

 A primary limitation of the current study was the short time period between 

pre- and post-assessments.  The brief pre-post assessment period necessitated the 

classification of POP intervention effects as awareness rather than learning, as 

permanent change in behavior would not be expected for a study with this design.  A 

future study could utilize a longer period between the POP educational intervention 

and subsequent assessment to better reflect information retention or a learning effect 

as it relates to test-retest reliability.  An instructive setting such as a Cooperative 

Extension Service could be an excellent environment for carrying out a subsequent 

study. 

Another limitation of the current study was a sample population that exhibited 

a greater than average educational level and household salary.  A more representative 

sample of the general population regarding education and salary would provide a more 

generalizable assessment of consumer awareness and effectiveness of the POP 

intervention.  The sample obtained in this specialty running store may not reflect all 
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consumers of running shoes, and as such, respondents may have a different knowledge 

level than the broader base of consumers.  Demographics of respondents did not 

reflect those of the region, as a recent United States Census estimate in 2018 showed 

Lubbock County having 85.8% high school graduate or higher, and 29.1% bachelor’s 

degree or higher (United States Census Bureau, n.d.).  The study sample was 

considerably different, with 99% of participants holding a high school diploma or 

higher, and 64% holding a bachelor’s degree or higher. 

Some terminology included in both the POP brochure and survey assessment 

challenged participants due to its elevated reading level, with some respondents 

expressing frustration with their lack of understanding, despite the aforementioned 

skewed educational demographic.  Complex terms regarding shoe construction and 

injury mechanisms, in particular, present difficulty in assessing and educating 

consumers.  The researcher was aware of this issue prior to conducting the study and 

attempted to mitigate the issue, nonetheless, this problem still persisted.  It is 

important to note that this continuing issue is reflective of consumers’ lack of 

understanding and the complex nature of the topic, which underscores the need for 

interdisciplinary education to clarify the difficult concepts to consumers.  Future 

studies could include graphic visuals or perhaps a video POP intervention to assist in 

the presentation of technical concepts that trouble participants. 

The literature has identified the need for interdisciplinary work to best address 

reducing injuries through education and the results of this novel study indicates that 

the areas of FCS and sports medicine appear to be a good match to respond to the 

issue than each independently (Van Gent, 2007).  Future study should explore the joint 

collaboration of FCS and sports medicine to address the issues of this study, as well as 

others that have been particularly difficult to solve.  As noted by Hanson and 

colleagues, the ongoing inability to disseminate the vast sports medicine research to 

reach the third and fourth stages of the PHM, when considered with the positive 

outcome of this interdisciplinary study, strongly supports the practice of collaborative 

study between sports medicine and FCS (Hanson et al., 2012). 



  Texas Tech University, Glen Poklikuha, May 2020 

83 

 

 

Summary 

 This study underscores the lack of consumer knowledge and the potential for 

educational intervention to improve shoe fit and knowledge of run training.  With the 

continued high rate of running injuries despite greater knowledge of injury 

mechanisms, improvements in shoe materials, and notable changes in manufacturing 

techniques, reducing injury rates through consumer education shows promise based on 

the results of this novel study.  Further research should continue to investigate the use 

of consumer education as a powerful tool for injury prevention in runners. 
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APPENDIX B 

CONSUMER POINT OF PURCHASE (POP) ASSESSMENT
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APPENDIX C 

STORE PERMISSION REQUESTS 
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APPENDIX D   

HUMAN RESEARCH PROTECTION PROGRAM (HRPP) SUBMISSION 

 

Glen Poklikuha, M.S. 

Consumer awareness and perceptions of running shoes and training with assessment of 

a point of purchase educational intervention 

 

I. Rationale 

Unlike many exercise and dietary trends that have faded as time passes, running has 

remained a popular activity and flourished in part to its relative accessibility and 

affordability.  Innovative products, improved marketing, and more diverse events have 

driven the appeal of running in recent times, with the running shoe market reporting 

over 3 billion in sales for 2013 (Running USA, 2014).  Incidences of injury have risen 

along with the increasing rates of participation, as running injury rates have not 

declined since the 1970’s running boom, despite an increased understanding in 

exercise science and sports medicine (Nigg, Baltich, Hoerzer, & Enders, 2015; 

Richards, Magin, & Callister, 2009). 

Injury rates for runners, particularly new runners, are historically and consistently 

excessive, with primary contributing factors cited as shoes and training errors.  

Properly fitting shoes can play an important role in reducing specific forms of running 

injury.  Consumers have a wide range of options in features and footwear cost, with 

unproven injury reduction associated with higher cost and feature-laden shoes.  Some 

injuries are related to incorrect fit, regardless of the shoe design and features.  

Incorrect shoe fit may contribute to pain and injury, and subsequently poor exercise 

adherence (McWhorter, Wallman, Landers, Altenburger, LaPorta-Krum, & 

Altenburger, 2003).   

Evidence-based direction for runners regarding injury prevention using behavior 

modification, in this case, training guidance, has recently seen a resurgence in the 

literature (Bredeweg, Zijlstra, & Buist, 2010; Buist, Bredeweg, Lemmink, Pepping, 
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Zwerver, van Mechelen, & Diercks, 2007; Johnston, C.A.M, Taunton, J.E., Lloyd-

Smith, D.R., McKenzie, D.C., 2003). Furthermore, training errors have been attributed 

as a leading factor in the development of musculoskeletal injuries in distance runners, 

accounting for nearly 60% of injuries (Hauret, Jones, Bullock, Canham-Chervak, & 

Canada, 2010; James, Bates, & Osternig, 1978). 

This interdisciplinary study will investigate consumers’ current level of awareness 

regarding running shoe fit, criteria consumers use to select running shoes, and evaluate 

the efficacy of a Point Of Purchase (POP) Educational intervention for running shoe 

consumers.  The inclusion of a Point of Purchase (POP) brochure, that incorporates 

training concepts may assist novice and potentially experienced running shoe 

consumers in preventing initial injury which has been cited as a contributing risk 

factor for future injuries (Campbell, Foster-Schubert, Xiao, Alfano, Bertram, Duggan, 

Irwin, & McTiernan, 2012; Kluitenberg, Middelkoop, Diercks, Hartgens, Verhagen, 

Smits, Buist, & Van Der Worp, 2013). 

 

II. Subjects 

The target population in this study is novice and experienced running shoe consumers 

over the age of 18 with no prior history of orthopedic or neuromuscular dysfunction of 

their lower extremity.  Furthermore, sample selection will aim to select running shoe 

consumers intending to purchase in the near future for the purpose of running.  

Participants will be sought using the local university’s email announcement system, as 

well as local specialty running stores, and large fitness and sport apparel specialty 

stores in the southwestern area of the United States. 

 

III. Procedures 

This study will utilize a researcher-developed survey to assess consumer awareness 

and perceptions of running shoes and run training with assessment of a point of 

purchase educational intervention.  The survey will be administered using Qualtrics, 

via the Texas Tech University’s College of Human Sciences research portal on a 
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personal computer.  Both the computer and survey program will have password 

required access. 

Random assignment of participants will occur using a table of random numbers to 

either a control group or experimental (POP) group (Portney & Watkins, 2000).  

Participants of both groups will complete a pretest survey of estimated completion 

time of five minutes, based upon pilot testing.  Experimental group participants will be 

asked to review the POP educational brochure followed by a second completion of the 

survey.  The available POP educational brochure exposure time will be a maximum of 

five minutes. Control group participants will wait an equivalent time period prior to 

the completion of the survey in a posttest context.  Control group participants will 

view an unrelated visitor tour brochure for the equivalent five minute time period of 

the treatment for the experimental group.  This brochure will have no relation to the 

study’s content, and thus should have no bearing on the study’s outcome.  Total 

participant time commitment is estimated to be 15 minutes. 

Participants may receive $20 to $50 gift certificates toward merchandise at a local 

specialty running store or fitness and sport apparel specialty store. 

 

IV. Adverse Events and Liability 

This research should not increase risk to subjects beyond those of ordinary daily life.  

No specific liability plan will be offered to participants. 

 

V. Consent Form 

See attached. 

  

Consent Form 

What is this project studying? 

The study is titled “Consumer awareness and perceptions of running shoes and 

training with assessment of a point of purchase educational intervention.”  This 
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research study will help us learn about the knowledge base of running shoe 

consumers. 

What would I do if I participate? 

You will be asked to complete surveys and view a brochure.  There will be questions 

about you and your knowledge regarding running shoes and training. 

Can I quit the study? 

Yes, you may stop at any time during the study.  Participation is voluntary and refusal 

to participate involves no penalty or loss of benefits to which the subject is otherwise 

entitled, and that the subject may discontinue participation at any time without penalty 

or loss of benefits. 

How long will participation take? 

Total participation time should be 15 minutes. 

Are there any reasonably foreseeable risks or discomforts to the subject? 

No. 

How will I benefit from participating? 

To thank you for your help, participants can elect to be entered in a raffle for a free 

running gait analysis or to receive a gift certificate redeemable at a local sports store. 

How are you protecting privacy? 

The questionnaires will not request any personal, identifiable information to protect 

your privacy.  Both the computer and survey program used will have password 

required access. 

If I have questions about the study, who can I ask? 

Dr. Karen Alexander will answer any questions you have about the study.  You can 

call (XXX) XXX-XXXX or email xxxxxx@ttu.edu. 

Questions can also be directed to the Human Research Protection Program (HRPP), 

Office of the Vice President for Research, Texas Tech University, Lubbock, Texas 

79409, (806) 742-2064. 

This consent form is not valid after ________________ 
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Participant Signature ______________________________________ Date 

_______________ 

Printed Name ____________________________________________  

Outline of Oral Presentation for Recruitment of Subjects and Example Dialogue 

Consumer awareness and perceptions of running shoes and training with assessment of 

a point of purchase educational intervention 

Purpose 

"I am conducting an experiment to investigate the knowledge base of running shoe 

consumers." 

"I am seeking volunteers to participate in this study.  Your participation could lead to a 

better understanding of factors affecting running injuries.”  

Procedures 

“The survey consists of 22 questions of primarily multiple-choice and grouping 

questions, and is estimated to take 15 minutes to complete the entire study.” 

"In order to participate, you must be at least 18 years of age.” 

Risks 

“Participants should not have any risks beyond ordinary daily life.” 

Benefits 

“Participants may increase their knowledge of running shoe characteristics or 

training.” 

"Please note that I will not be able to compensate you monetarily for your 

participation.” 

Confidentiality 

“No identifiable information will be obtained in the survey, and both computers and 

survey programs will have password required access.” 

Rights and Information about Consent 

“Participation is completely voluntary, and participants may stop at any time during 

the study.” 

Contact 
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 "Contact myself, Glen Poklikuha or my dissertation advisor Dr. Karen Alexander for 

more information regarding the experiment.  I will be happy to clarify any concerns or 

questions prior to your decision to participate." 

Glen Poklikuha: Phone: (XXX) XXX-XXX or Email: xxxxxx@ttu.edu 

Dr. Karen Alexander: Office Phone: (XXX) XXX-XXXX or Email: xxxxxx@ttu.edu 

Signature of Witness to Oral 

Presentation_____________________________Date___________ 

 

Signature of Investigator Conducting Consent 

Process___________________Date___________ 
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APPENDIX E 

RECRUITMENT FLYER 

 

 

  

We  Wa n t  Yo u  

For a Running Research Survey 

Highlights  

 HELP us better understand factors related to running injury 

 Receive a FREE informational running shoe & training brochure 

 Opportunity to receive FREE Athletic Store Gift Certificate 

 Less than 20 minute time commitment 

 Participate at FootTech weekday afternoons & Saturdays 

Principal Investigator: Dr. Karen Alexander (XXX) XXX-XXXX  

xxxxxx@ttu.edu 

Co-investigator: Glen Poklikuha (XXX) XXX-XXXX  

xxxxxx@ttu.edu 

Texas Tech University Family & Consumer Sciences Education 

This study has been approved by the Human Research Protection Program 

at Texas Tech University (806) 742-2064  
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APPENDIX F 

GLOSSARY 

 

Body Mass Index (BMI): a calculated value based on a person’s weight to height  

ratio, in meters and kilograms, to estimate body fat and screen for potential 

health issues 

Brannock Device: an industry-standard foot measuring device designed in 1927 that  

measures length and width for both right and left feet (Welcome to the 

Brannock Device Co, Inc., 2016) 

Cavus Foot: a condition in which the foot has a very high arch (Cavus foot (High  

Arched Foot), 2016) 

Differential Physiological Adaptation (DPA): potential differences in the rate of  

physiological adaptation between tissue types in response to imposed demands, 

particularly the cardiorespiratory and musculoskeletal systems 

Ethylene Vinyl Acetate (EVA): common running shoe midsole material composed of  

a foamed copolymer of ethylene and vinyl acetate (Verdejo & Mills, 2004) 

Frequency: the number of sessions an exercise is performed in a given time period,  

typically reported by week 

Hallux Valgus: “a foot deformity commonly seen in medical practice, often  

accompanied by significant functional disability and foot pain…occurring 

when the hallux deviates laterally towards the other toes” and “a major 

contributor to the costs for forefoot surgery” (Nix, Smith, & Vicenzino, 2010). 

Hypokinetic Disease: a preventable disease associated with disuse and physical  

inactivity, including cardiorespiratory disease, diabetes, hypertension, and 

obesity (Cardinal, 2016) 

Intensity: the cardiorespiratory effort level maintained during an exercise session;  

commonly measured using heart rate in Beats Per Minute (BPM) as a 

percentage of maximum 

Last or Lasting: mold by which a manufacturer determines the fit of a shoe 
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Metatarsal: bones of the foot that are the most often fractured, lying between the  

proximal tarsal and distal phalangeal bones 

Periodization: a planned sequence and integration of training phases to optimize  

performance for competitive events (ACSM, 2011) 

Plantar Fasciitis: a common cause of heel or arch pain due to inflammation of the  

band of tissue (aponeurosis) that traverses the calcaneus (heel) and proximal 

phalanges 

Point of Purchase (POP): the place where purchases are made by consumers 

Price-Quality (P-Q) Relationship: relationship in which consumers often pay a  

heavy premium for items, perceiving them to be of higher quality, despite little 

or no difference in actual quality compared to lower-priced alternatives (Boyle 

& Lathrop, 2008) 

Progressive Overload: placing a greater amount of stress on the body in a systematic  

fashion to stimulate positive adaptation 

Pronation (or Overpronation): a natural, inward roll of the foot that allows force  

distribution during gait, exaggeration has been associated with increased risk 

of injury 

Running Related Injury (RRI): "Running-related (training or competition)  

musculoskeletal pain in the lower limbs that causes a restriction on or stoppage 

of running (distance, speed, duration, or training) for at least 7 days or 3 

consecutive scheduled training sessions, or that requires the runner to consult a 

physician or other health professional." (Yamato, Saragiotto, & Lopes, 2015) 

Specificity: training exercises ideally are similar to the sport/skill in neuromuscular  

movement and metabolic energy system to achieve optimal results 

Supination (or Underpronation): a reduction of the natural, inward roll of the foot  

during gait that assists in absorbing force, often associated with more rigid, or 

cavus, feet (Fields et al., 2010) 

Time: the amount of time performing an exercise session at a goal intensity 

Type: the activity or mode of exercise being performed in an exercise session 


