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ABSTRACT

AN ASSESSMENT OF ATHLETIC TRAINING EDUCATORS’ KNOWLEDGE AND
CALIBRATION OF EVIDENCE-BASED DIAGNOSTIC CONCEPTS

Cailee Elizabeth Welch

Old Dominion University
Director: Dr. Bonnie Van Lunen

Evidence-based practice (EBP) is a phenomenon that has transitioned into various
medical and allied health professions over the past several decades. The purpose of this
study was to assess knowledge and calibration levels of evidence-based concepts in
athletic training educators, as well as determine the effectiveness of an EBP single-day
workshop. All educators attending the 2009 Athletic Training Educators’ Conference
(N=498) were solicited to participate in this study; 62 male (41.32 + 8.92) and 79 female
(36.08 4: 7.91) responded for a response rate of 28.3% (years of AT teaching experience =
9.81 +7.19). A twenty question multiple choice and twenty-two likert scale assessment
survey was developed to measure knowledge, comfort, and importance fevels concerning
eleven fundamental EBP concepts. In addition, a questionnaire was utilized to collect
multiple demographic characteristics that could have an effect on knowledge scores. The
instrument was reviewed by a panel of experts and then pilot tested with a selected group
of athletic training educators. Subjects scored a mean percentage of 64.4 & 13.48 on the
knowledge section with a range of 30.00 — 90.00. The mean score for the comfort section
was 2.4 & 0.65 with a range of 1.00 —4.00. The mean score for the importance section
was 3.3 = 0.48 with a range of 1.81 —~ 4.00. In regards to the single-day workshop, there
was no difference in pre-workshop (66.00 + 13.29) and post-workshop (69.50 + 9.26)

composite knowledge percentages. There was also no difference in pre-workshop (2.46 +



0.70) and post-workshop (2.95 + 0.59) composite comfort scores. Finally, there was no
difference in pre-workshop (3.42 £ 0.24) and post-workshop (3.42 + 0.45) composite
importance scores. The results suggest that athletic training educators may benefit from
further education in evidence-based practice via workshops and short-courses. Further
research should include the creation of additional single-day workshops and then

examine their effectiveness on athletic training educators as well as clinicians.
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CHAPTER |
INTRODUCTION

Evidence-based practice (EBP) has evolved over the twenty-first century to
become a lasting trend for providing care in the allied health professions. Several
professional organizations have refocused their practices to include a greater emphasis on
the importance of evidence-based fundamentals as a means for improving the level of
health care offered to the patients (Fineoutoverholt, Melnyk, & Schultz, 2005). However,
one of the greatest difficulties for clinicians to adopt EBP is the lack of knowledge and
awareness on how it should be properly conducted and integrated into health care.

The mtegration of the best available research evidence, patient values, and
climician expertise used for making clinical decisions most accurately describes the term
evidence-based practice (Forrest & Miller, 2002; Sackett, Rosenberg, Gray, Haynes, &
Richardson, 1996; Steves & Hootman, 2004). EBP is conducted in a five step process:
defining a clinical question, conducting a search of the most current literature, critically
appraising the literature, relating the research back to the initial clinical question, and
finally evaluating the effectiveness of the outcomes. Although this research evidence
aims to shift health care away from traditional practice, it does not ignore the importance
of a clinician’s individual knowledge and clinical experience (Shlonsky, 2004).

As evidence-based practice becomes more popular throughout health care, it is
mmportant for all allied health care professionals to accept and implement this
fundamental idea into clinical practice and education. Medicine, denial medicine and
nursing have become the pioneering professions to adopt and utilize evidence-based

practice into everyday health care. Over the past decade, accrediting bodies, governing



agencies and health care payers have emphasized the push towards EBP (DePalma, 2007;
Fineoutoverholt, et al., 2005; Zinberg, 1997). Not only becoming increasingly prevalent
in clinical practice, evidence-based practice has flourished in nursing education as well as
professional publications. Several journals have been created over the past several years
solely focusing on evidence-based nursing practice. Other allied health professions, such
as physical therapy, occupational therapy and athletic training have gradually begun to
adopt and incorporate evidence-based practice into daily practices and education
(Kronenfeld, et al., 2007).

Evidence-based practice is crucial for the advancement of the athletic training
profession in the coming years. Compared to other allied health professions, athletic
training as a whole is lacking in evidence-based publications identifying research to
support its clinical practices (Steves & Hootman, 2004). Having scientific evidence will
not only support the effectiveness of athletic training clinical methods, but may also
provide reasoning for the acquisition of third-party financial reimbursement (Hertel,
2005). From an academic standpoint, it is important for educators in athletic training
programs to prepare the students with the proper skills for evidence-based practice
{Romanello & Martin, 2006).

The level of evidence-based practice knowledge by athletic training educators
needs to be evaluated. Current literature of evidence-based practice within athletic
training is limited; the majority of publications solely focus on the definition and
fundamental steps of evidence-based practice (Delwiche & Hall, 2007; Steves &
Hootman, 2004). Very few studies emphasize actual techniques of implementing EBP

into athletic training clinical practice (A. R. Snyder, et ai., 2008; Valovich McLeod, et al.,



2008; C. Welch, Yakuboff, & Madden, 2008). Recognizing the current knowledge and
understanding of EBP principles among athletic training educators will help to formulate
new strategies and effective techniques to implement evidence-based practice into

athletic training education curricula.

Statement of the Problem

The purpose of this study is to determine the knowledge and calibration (i.e.
comfort and importance) levels of evidence-based practice concepts and principles by
athletic training educators. Additionally, this study will examine the effectiveness of a
pilot workshop designed to provide information related to the evaluation of EBP concepts
linked to diagnostic testing, and the conceptualization of why these components are

essential within the teaching of skills to improve patient assessment.

Experimental Hypotheses
1. Null Hypothesis I: There will be no differences in knowledge, comfort, and
importance level scores between athletic training educators, regardless of a
terminal degree, on the pre-workshop Lvidence-Based Concepts for Clinical
Practice Assessment.
a. Research Hypothesis la: Athletic training educators with a terminat
degree (i.e., PhD, EdD) will have higher pre-workshop knowledge
percentages on the Lvidence-Based Concepls for Clinical Practice

Assessment than athletic training educators without a terminal degree.



b. Research Hypothesis 1h: Athletic training educators with a terminal

degree (i.e., PhD, EdD) will have higher pre-workshop comfort scores on
the Evidence-Based Concepts for Clinical Practice Assessment than
athletic training educators without a terminal degree.

Research Hypothesis fc: Athletic training educators with a terminal
degree (i.e., PhD, EAD} will have higher pre-workshop importance scores
on the Lvidence-Based Concepts for Clinical Practice Assessment than

athletic training educators without a terminal degree.

2. Null Hypothesis 2: There will be no difference in knowledge, comfort, and

importance level scores between athletic training educators, regardless of the

number of hours per week spent on research, on the pre-workshop Fvidence-

Based Concepts for Clinical Practice Assessment,
Py

a.

Research Hypothesis 2a: Athletic training educators who conduct more
than five hours of research per week will have higher pre-workshop
knowledge percentages on the Lvidence-Based Concepts for Clinical
Practice Assessment than athletic training educators who conduct less than
five hours of research.

Research Hypothesis 2b: Athletic training educators who conduct more
than five hours of research per week will have higher pre-workshop
comfort scores on the Evidence-Based Concepts for Clinical Practice
Assessment than athletic training educators who conduct less than five

hours of research,



C.

Research Hypothesis 2¢: Athletic training educators who conduct more
than five hours of research per week will have higher pre-workshop

importance scores on the Evidence-Based Concepts for Clinical Practice

Assessment than athletic training educators who conduct [ess than five

hours of research.

Null Hypothesis 3: There will be no difference in knowledge, comfort, and

importance level scores between athletic training educators, regardless of the

number of “evidence-based”-related workshops previously attended, on the pre-

workshop Evidence-Based Concepts for Clinical Practice Assessment.

.

Research Hypothesis 3a: Athletic training educators who have previously
attended “evidence-based”-related workshops wiil have higher pre-
workshop knowledge percentages on the Evidence-Based Concepts for
C'linical Practice Assessment than athletic training educators who have
never attended an “evidence-based”-related workshop.

Research Hypothesis 3b: Athletic training educators who have previously
attended “evidence-based”-related workshops will have higher pre-
workshop comfort scores on the Evidence-Based Councepts for Clinical
Practice 4ssessment than athletic training educators who have never
attended an “evidence-based”-related workshop.

Research Hypothesis 3c: Athletic training educators who have previously
attended “evidence-based”-retated workshops will have higher pre-

workshop importance scores on the Lvidence-Based Concepts for Clinical



Practice Assessment than athletic training educators who have never

attended an “evidence-based”-related workshop.

4. Null Hypothesis 4: There will be no difference in knowledge, comfort, and

importance level scores between athletic training educators, regardless of the

number of years of athletic training teaching experience, on the pre-workshop

Evidence-Based Concepts for Clinical Practice Assessment.

a.

Research Hypothesis 4a: There will be a positive relationship between the
number of years of athletic training teaching experience and knowledge
percentages on the pre-workshop Lvidence-Based Concepts for Clinical
Practice Assessment.

Research Hypothesis 4. There will be a positive relationship between the
number of years of athletic training teaching experience and comfort
scores on the pre-workshop Fvidence-Based Concepis for Clinical
Practice Assessment.

Research Hypothesis 4c: There will be a positive relationship between the
number of years of athletic training teaching experience and importance
scores on the pre-workshop Evidence-Based Concepts for Clinical

Practice Assessment.

5. Null Hypothesis 5: There will be no difference in knowledge, comfort, and

importance level scores between athletic training educators, regardless of the

number of hours per week spent on academic work, on the pre-workshop

Evidence-Based Concepts for Clinical Practice Assessment.



a. Research Hypothesis 5a: There will be no differences in knowledge
percentages on the pre-workshop Evidence-Based Concepts for Clinical
Practice Assessiment between athletic training educators who spend more
than forty hours per week spent on academic coursework and educators
who do not.

b. Research Hypothesis 5b: There will be no differences in comfort scores on
the pre-workshop Evidence-Based Concepts for Clinical Practice
Assessment between athletic training educators who spend more than forty
hours per week spent on academic coursework and educators who do not.

c. Research Hypothesis 5c: There will be no differences in importance scores
on the pre-workshop Evidence-Based Conceprs for Clinical Practice
Assessment between athletic training educators who spend more than forty
hours per week spent on academic coursework and educators who do not.

6. Null Hypothesis 6: There will be no difference in knowledge, comfort, and
importance level scores between athletic training educators, regardless of the
number of hours per week spent on patient care, on the pre-workshop LEvidence-
Based Concepts for Clinical Practice Assessment.

a. Research Hypothesis 6a: There will be no differences in knowledge
percentages on the pre-workshop Evidence-Based Concepis for Clinical
Practice Assessment between athletic training educators who perform
patient care on a weekly basis and educators who do not.

b. Research Hypothesis 6b: There will be no differences in comfort scores on

the pre-workshop Evidence-Based Concepis for Clinical Practice



Assessment between athletic training educators who perform patient care
on a weekly basts and educators who do not.

¢. Research Hypoihesis 6¢: There will be no differences in importance scores
on the pre-workshop Evidence-Based Concepts for Clinical Practice
Assessment between athletic training educators who perform patient care
on a weekly basis and educators who do not.

7. Null Hypothesis 7: There will be no differences in knowledge, comfort, and
importance level scores following the implementation of an evidence-based
concepts pilot workshop.

a. Research Hypothesis 7a: Knowledge percentages will increase following
the impiementation of an evidence-based concepts pilot workshop.

b. Research Hypothesis 7b: Comfort scores will increase following the
implementation of an evidence-based concepts pilot workshop.

. Research Hypothesis 7¢: Importance scores will increase following the

implementation of an evidence-based concepts pilot workshop.

Independent Variables

The independent variables of this study are listed as the following:
1. Demographic characteristics of athletic training educators:

a. Terminal degree

b. Hours per week spent on research

¢. “Evidence-based”-related workshops previously attended

d. Years of athletic training teaching experience



e. Hours per week spent on academic work
f. Hours per week spent on patient care
e. Time (2)

1. Pre-Workshop

11, Post-Workshop

Dependent Variables
The dependent variables of this study are the percentages and scores produced by
the responses of the subjects on the knowledge, comfort, and importance scales of the

Evidence-Based Concepts for Clinical Practice Assessment.

Operational Definitions

1. Evidence-Based Practice is the integration of the best available research evidence,

patient values, and clinician expertise to make clinical decisions (Forrest & Miller, 2002;
Sackett, et al., 1996; Steves & Hootman, 2004).

2. The Commission on Accreditation of Athletic Training Education (CAATE) is the

governing board responsible for developing, maintaining and promoting the minimum
standards of quality for athletic training education programs. An institution must adhere
to these standards in order to be recognized as a CAATE accredited athletic training
education program. Furthermore, via comprehensive and annual review processes,
CAATE 1s responsible for the evaluation of a program’s compliance with the standards

(CAATE Accreditation Standards, 2008).
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3. Undergraduate Entry Level Athletic Training Education Programs (ATEP) are entry-

level athletic training education programs that use a competency-based approach in both
the classroom and clinical settings. Using a medical-based education model, athletic
training students are educated to serve in the role of physician extenders, with an
emphasis on clinical reasoning skills. Educational content is based on cognitive
(knowledge), psychomotor (skill), affective competencies (professional behaviors) and
clinical proficiencies (professional, practice-oriented outcomes) ("Athletic Training
Education Overview," 2008).

4. Athletic Training Education Program Director is the person recognized by the

department of the institution possessing the responsibility for the accountability of the
day-to-day operation, coordination, supervision, and evaluation of all aspects of the

athletic training education program (CAATE Accreditation Standards, 2008).

5. Athletic Training Education Instructor is any qualified person listed by the institution
as the instructor of record for athletic training didactic curriculum courses.

6. Athletic Training Clinical Instructor also known as a athletic training clinical

supervisor is a certified athletic trainer who teaches, evaluates and supervises athletic
training students in their ficld experiences ("CAATE Clinical Education Terminology,"
2009).

7. Athletic Training Didactic Curricula are foundational and professional courses athletic

training students of CAATE accredited athletic training programs must complete prior to
commencement. Foundational courses include human anatomy, human physiology,
exercise physiology, kinesiology/biomechanics, nutrition, statistics and research design,

strength training and reconditioning, and acute care of injury and illness. Professional
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courses include risk management and injury/illness prevention, pathology of
injury/illness, assessment of injury/illness, general medical conditions and disabilities,
therapeutic modalities, therapeutic exercise and rehabilitation, health care administration,
weight management and body composition, psychosocial intervention and referral,
medical ethics and legal issues, pharmacology, and professionat development and

responsibilities ("Athletic Training Education Overview," 2008).

8. Evidence-Based Concepts for Clinical Practice Assessment is a survey of 20 items
assessing knowledge of evidence-based concepts, 11 items assessing comfort of

evidence-based concepts, and 11 1tems assessing importance of evidence-based concepts.

Assumptions
The following is a list of basic assumptions that can be associated with this study:
1. The athletic training educators answered the survey honestly.
2. The survey reached the subjects and was completed by the appropriate individual.
3. The options for the answers were applicable to every subject.
4. The instrumentation used in the study was valid and reliable.
5. The athletic training educators’ answers were strictly due to their own knowledge and
experience and not external sources.
6. The athletic training educators’ attitudes and/or other influences did not manipulate

their responses on the assessment.

Limitations

There are several limitations to this study:



I. The type of environment in which the subject took the survey was not controlled.

2. The ability of the subjects to understand the questions and directions was not
controlled.

3. The amount of time for completing the survey varied.

4. Whether the survey was completed in one sitting or over the course of time was not
controlled.

5. The subjects could not be randomly selected.

Delimitations
i. This study was delimited to athletic training educators registered for the 2009
Athletic Training Educators’ Conference
2. The post-workshop assessment of this study was delimited to athletic training
educators that attended the 2009 Athletic Training Educators’ Conference pre-
conference workshop entitled, Evidence-Based Concepts for Clinical Practice: A

Study Investigating the Lffectiveness of a Single-Day Workshop.




CHAPTER I
REVIEW OF LITERATURE

The following is a detailed review of literature concerning evidence-based
practice and its relationship to undergraduate athletic training education. While several
publications have both defined evidence-based practice and proposed its importance for
adoption into the athletic training profession, there is a need for research to examine the
present levels of evidence-based practice awareness as well as current methods of
implementation in CAATE accredited athletic training programs. While the athletic
training profession as a whole gradually begins to adopt evidence-based practice within
clinical practice, it is important that educators possess the knowledge and abilities to
utilize evidence-based concepts within the athletic training curriculum. This chapter
serves to identify the evolution of athletic training education, the history and process of
evidence-based practice, the role of evidence-based practice in other allied health
professions, and lastly to review different teaching strategies as well as the implications
and challenges of incorporating evidence-based practice into CAATE accredited athletic

training programs.

Evolution of Athletic Training Education
History of Athletic Training

The athletic training profession is still considered relatively young and new when
compared to similar allied health professions such as physical and occupational therapies.
The National Athletic Trainers” Association (NATA), founded in 1950, developed a

purpose statement to “build and strengthen the profession of athletic training through the



exchange of ideas, knowledge, and methods of athletic traming (O'Shea, 1980). Shortly
atter the launch of the NATA, the Committee on Gaining Recognition was developed to
focus on athletic training education and enhancement of the profession (Delforge &
Behnke, 1999). By 1959, the committee received approval from the NATA board of
directors for an athletic training educational program, Curricula for this program entailed
mstruction in biology, anatomy, human and exercise physiology, physics, psychology,
nutrition, basic and advanced techniques of athletic training, first aid and safety.
laboratory practices, as well as other courses. Although the athletic training education
program was a new area of interest in the late 1950°s and early 1960’s, the curriculum
was comprised of course work that most often already existed in physical education and
health departments of four-year colleges and universities (Delforze & Behnke, 1999).
Currently, even though athletic training education programs are gaining dignity as an
independent major, approximately 70% of ATEPs are still housed within kinesiology or
human performance departments (Charles-Liscombe, 2007).

The newly approved curriculum in 1959 had two major focus areas that would
enhance an athletic trainer’s marketability. The first emphasis was for athletic trainers to
acquire a secondary-level teaching credential, due to the large demand of employed
athletic tramers at the high school levels. The secondary-level focus was primarily in
health or physical education and the athletic training curriculum included prerequisites on
top of the athletic training courses to attain such a credential. The second emphasis of this
educational program was to include prerequisite courses for physical therapy. The
purpose of the inclusion of these classes was to again increase professional development

and marketability (Delforge & Behnke, 1999).
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In 1969, after a ten year gap from the approval of the first athletic training
education program, the Committee on Gaining Recognition (by then known as the
Professional Advancement Committee) had divided into two sections: the Subcommittee
of Professional Education and the Subcommittee on Certification {Delforge & Behnke,
1999; Grace, 1999). During this time, the Professional Education Committee
recommended that the NATA recognize four universities across the country (Mankato
State University, Indiana State University, Lamar University, and the University of New
Mexico) as providing the first undergraduate athietic training education programs. This
recognition thus mitiated the NATA athletic training education program evaluation and
approval process (Delforge & Behnke, 1999).

By the end of the 1960’s, the importance of a prepared athletic trainer was
recognized by the American Medical Association (AMA) (Newell, 1984). Only one year
after the first four undergraduate athletic training education programs were recognized by
the NATA, the NATA Certification Committee, formerly known as the Subcommittee on
Certification, administered the first certification examination (Delforge & Behnke, 1999;
Grace, 1999). However, during this time the certification examination was only one of
four ways in which an individual could become a certified athletic trainer. Graduation
from a school of physical therapy, completion of an internship program or a special
consideration route which involved at least five years as an actively participating athletic
trainer were also established ways to attain certification. Also in the early 1970°s, the first
graduate athletic training education programs emerged at the University of Arizona and

Indiana State University (Delforge & Behnke, 1999; Grace, 1999).



16

The twelve years following the recognition of the first undergraduate athletic
training education program and the commencement of the certification examination, an
abundant number of ATEPs emerged (Delforge & Behnke, 1999). By 1982, fifty-eight
new athletic training education programs were developed making a total of sixty-two
programs. Likewise, nine graduate athletic training education programs were formed
during this time. As a result, athletic training as a profession began to assume its own
identity and the need for prerequisites for physical therapy programs began to fade. By
the mid 1970°s a revised curriculum was established including courses more applicable to
athletic training. This new curriculum included more coursework in areas such as applied
anatomy and kinesiology as well as competency skill checklists to guide an athletic
training student’s clinical development. A requirement of a minimum of six hundred
clinical hours under direct supervision of a NATA-certitied athletic trainer also became
mandatory (Delforge & Behnke, 1999).

The early 1980’s initiated the proposal of an athletic training major and by 1986
only those education programs that met the credentials would obtain NATA approval
(Delforge & Behnke, 1999). To continue professional growth and gaining recognition as
an individualized major, in 1988 the NATA Board of Directors sought accreditation of
entry-level athletic training education programs by the AMA Committee of Allied Health
Education and Accreditation (CAHEA). First however, the AMA had to recognize
athletic training as an allied health profession, which was not successfully accomplished
until 1990.

By the end of 1990, the Joint Review Committee on Educational Programs in

Athletic Training (JRC-AT) was assembled and included representatives from the



Academy of Family Physicians, the American Academy of Pediatrics, AMA, NATA, and
in 1995 the American Orthopaedic Society for Sports Medicine (Delforge & Behnke,
1999}). One of the initial tasks of the JRC-AT was to develop standards and guidelines for
CAHEA accreditation. In 1994, Barry University and High Point University became the
first two eniry-level ATEPs accredited by CAHEA. Accreditation via CAHEA was short-
lived however, and within a few years the Commission on Accreditation of Allied Healih
Education Programs (CAAHEP) became the govering accreditation board for entry-
level athletic training education programs (Delforge & Behnke, 1999).

As time progressed, the various approaches to seek certification began to
diminish. As recommended by the NATA Education Task Force, by 2004 the only way to
become eligibie for the BOC examination was for the candidate to successfully complete
a CAAHEP-accredited entry-level athletic training education program (Perrin, 2007).
Currently, athletic training students are required to complete a minimum of two years of
clinical education at various settings such as colleges/universities, secondary schools,
hospitals, industrial settings and sports medicine clinics under the direct supervision of an
Approved Clinical Instructor, As of 2006, the Commiission on Accreditation of Athletic
Training Education (CAATE) replaced CAAHEP and now governs over 360 ATEPs
(CAATE, 2009).

The future of athletic training education programs already holds promising
changes. The NATA Educational Degree Task Force made recommendations that were
then mandated by the NATA that no later than the 2014-2015 academic year, individuals
entering the profession must have a degree specifically in athletic training. Such a degree

1s essential for the recognition of athletic trainers’ education. Throughout much debate to



parallel athletic training with other allied health care professions, the task force also
recommended that the minimum entry level into this profession remain at the
baccalaureate level (Perrin, 2007).

Program Directorship

As athletic training education programs progressed throughout the end of the
twentieth century and into the twenty-first century, there became a need for a leadership
position. Prior to the 1970’s, all responsibility for athletic training education was left to
the head athletic trainer and team physician (Leard, Booth, & Johnson, 1991). Thus, an
athletic training education program director position (ATEPD) was created. Currently,
the Commission on Accreditation of Athietic Training Education standards requires the
ATEPD assignment to have a full-time faculty position with all rights, responsibilities
and privileges as defined by the institution. They must also have programmatic and
administrative responsibility as well as the appropriate release workload that is necessary
to complete such administrative tasks of the assignment {Sexton, 2008).

Primarily, the main responsibilities of this position, which originally was still held
by the head athletic trainer, were the administration of the education program in addition
to the administration of health care to the athletes (Sciera, 1981). However, as the
position of the ATEPD became more defined, responsibilities began to transform.
Currently, there has become a trend that most colleges and universities are hiring
individuals for the ATEPD with both athletic training certification and a terminal degree.
Therefore, program directors are taking on more tenure-track appointments then previous

years (Perkins & Judd, 2001). Thus, it is important for ATEPD’s to fully understand the
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tenure and promotion process invelving individual fulfillment of teaching, research and
service.

Regardless of whether a program director holds a tenure appointment, the ATEPD
position has numerous duties. Presently, a program director must be able to balance the
tasks of student recruitment and retention, advising, clinical education, and accreditation
on top of their scholarly activity and committee work. Concurrently, a program director is
also responsible for the day-to-day coordination, operation, supervision, and evaluation
of both the academic and clinical education components of the athletic training education
program (Sexton, 2008). More specifically, alongside budgetary and fiscal management,
the ATEPD has the duty of curricula planning and development as well as organization
and administration of all aspects of the educational program (Sexton, 2008). The program
director therefore makes all tinal decisions on any aspect program delivery within the
educational program. Thus, in regards to evidence-based practice, it is imperative for the
ATEPD to fully comprehend the EBP process before it can be properly implemented and
executed throughout both the educational and clinical components of the program.

The multiple demands and complexity of the position have significantly changed
the ATEPD role to a pomt that it has become difficult to find the time to maintain both
the quality of clinical practice as an athletic trainer as well as any requirements necessary
for tenure and/or promotion (Judd & Perkins, 2004). Only 42% of program directors are
clinically active on top of their other responsibilities (Perkins & Judd, 2001). Currently,
ATEPDs not only have significantly less interaction time with student-athletes but also
have less control of the day-to-day procedures and functions of the athletic training room.

However, athletic training program directors are not alone. Program directors of other
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professions such as laboratory sciences have expressed concerns about the increasing
weight of responsibilities (Judd & Perkins, 2004). Thus, program directors must be
multifaceted with skilis as leaders, health professionals, researchers, and educators
(Bordage, Foley, & Goldyn, 2000).

Clinical and Educational Instructors

Clinical and educational instructors also play an important role in entry-level
athletic training education programs. Educational instructors are often hired by the
academic department and focus on classroom learning while clinical instructors are
employed by the athletic department and are primarily found in the athletic training room
or clinical setting (Carr & Drummond, 2002). Thus, both instructors play a role in the
education of the athletic training student (ATS). In some colleges and universities
however, a certified athletic trainer can act as both an educational and clinical instructor.
According to the National Commission on Allied Health Education, the primary role of
an allied health education program is to provide education to its students in both a
didactic and clinical manner (Carr & Drummond, 2002). It is necessary therefore, for
classroom and clinical instructors to collaborate and create a balance between education
and practice that can be provided to the ATS.

Clinical education permits students to approach “hands-on” learning during real
life situations involving actual patients as well as communication with other allied health
professionals that make up the sports medicine team. Such situations allow students to
apply theories learned in the classroom while encouraging critical thinking, problem
solving and decision-making (Lauber, Toth, Leary, Martin, & Killian, 2003). The quality

of chinical instruction an ATS receives is determined by the attributes of the clinical
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instructor. Although it contributes to a majority of their daily responsibilities (Foster &
Leslie, 1992), clinical instructors serve to supervise as well as teach and evaluate
necessary psychomotor skills to athletic training students during their clinical experiences
(Lauber, et al., 2003). A benefit to clinical instruction throughout athletic training
programs is the generally small ratio between students and clinical instructors. According
to the CAATE standards and guidelines (2008), there should not be more than eight
students per one clinical instructor in a given semester. This allows for more personal and
individualized mstructional opportunities for the athletic training student (Laurent &
Weidner, 2001).

In the 2001 revised standards and guidelines, CAAHEP officially adopted the
Approved Chnical Instructor (ACI) (Weidner & Henning, 2004). Currently, CAATE
standards (2008) identify an ACI as any health care professional as defined by the
American Medical Association and the American Osteopathic Assoéiati011 who has been
properly credentialed for a minimum of one year, and is formally trained with the skills to
effectively teach and evaluate athletic training students’ clinical proficiencies. However,
ACls typically tend to be certified athletic trainers who have held BOC certification for a
minimum of one year (Sexton, 2008). To remain an approved clinical instructor, the ACI
must complete formal retraining at least once every three years. Formal retraining
reviews the several standards, in conjunction with CAATE accreditation guidelines, that
an ACI must maintain including legal and ethical behavior, communication skills,
interpersonal relationships, instructional skills, supervisory and administrative skills,
evaluation of performance as well as clinical skills and knowledge. Approved clinical

instructors should display clinical aptitude by making sound clinical decisions as well as
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maintaining a systematic approach to critical thinking and problem solving (Weidner &
Henning, 2004). Concurrently, the ACI should always be prepared to explain their
actions and clinical decisions to an athletic training student as well as exemplify the
proper role of an athletic trainer as a part of the health care team.

if a certified athletic trainer has not received formal training to become an ACI,
but is interested in mentoring and supervising athletic training students throughout their
clinical education experiences, they may opt to become a clinical instructor (CI). Again,
according to the CAATE standards (2008), a Cl 1s identified as an American Medical
Association and Amertcan Osteopathic Association declared health care professional that
has been credentialed for a minimum of one year. Unlike ACIs that must maintain the
responsibility of supervision, mentorship, instruction, and most importantly evaluation of
the athletic training student’s chimical proficiencies however, the clinical instructor’s
responsibility to the ATS is solely to supervise, mentor and instruct the student during
their clinical experience. Health care professionals that have not been credentialed for at
least one year may still be clinical instructors, however a plan for the CI to be supervised
by a properly credentialed approved clinical instructor and/or clinical instructor must be
formulated to guarantee the quality of teaching and supervision provided to the athletic
traming student (Sexton, 2008).

It has been estimated that athletic training students perceive that 53% of athletic
training professional development comes from clinical experience (Weidner & Henning,
2005). Therefore, the role and influence of the approved clinical instructor and/or clinical
nstructor can have a tremendous effect on a student’s clinical experience. Laurent et. al

(2001} examined the perceptions of helpful clinical instructor characteristics by both the
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chinical instructor an athletic training student. Several teaching tips for clinical instructors
were thus identified. These tips include clinical instructor confidence, respect for the
students, effective communication with the student as to what is expected of them,
remaining accessible, willingness to admit when information is not known, and listening
attentively to both students and athletes.

As with any teachable situation, an effective instructor must be able to describe a
concept in multiple ways to account for the various learning styles of the students at
hand. Particularly within athletic training clinical education, an approved clinical
mstructor and/or clinical instructor must be aware of the athletic training student’s
educational competency level, learning style and willingness to perform athletic training
skills at all times (Meyer, 2002). Each ATS may approach a ¢linical situation differently,
and as their emotional maturity, motivation, cognitive readiness to perform a specific
task, and clinical experience level acclimates, ACIs and Cls must be confident in their
own leadership skills and teaching abilities so that they may be ready to adapt to any type
of clinical conflict or situation (Meyer, 2002). Thus, when approved clinical instructors
as well as Cls display both leadership expertise and effective teaching strategies, they
positively enhance not only the students’ learning experience but also their own clinical
growth (Merideth, 2007).

Similar to the role of clinical instructors, athletic training didactic instructors
influence the professional development of athletic training students within the classroom.
Qualifications of the athletic training educational faculty include teaching eligibility
though professional preparation as well as experience in their respected fields as

distinguished by the educational institution (Sexton, 2008). Educational instructors must



24

also be recognized as a faculty member and/or instructional staff of the institution and
most importantly be familiar with the Athletic Training Educational Comperencies that
are relevant to the courses they will be instructing. Instructors teaching within an athletic
training education program may be other allied health professionals other than BOC
certifted athletic trainers, however since the 1997 National Athletic Trainers’
Association’s Board of Directors decision to execute a single BOC certification route,
hiring ATCs as the full time athletic training educational faculty has become prominent
(Starkey & Ingersoll, 2001). This faculty may be preferred in some ATEPs as they can
most accurately educate and mentor students in the athletic training educational
competencies that will be transferred into practices during their clinical experiences.

On a daily basis, athletic training educators focus their teachings on information
and skills that are necessary for athletic training students to learn and master. Educators
are constantly interacting both with students and colleagues for suggestions and
constructive feedback in regards to suitable ways to instruct learners in ways that enhance
their educational wellbeing (Peer & Rakich, 2000). One of the greatest accomplishments
of an effective educator is to be able to grab the attention of the students and encourage
them to make a commitment to learning and to strive for success (Cornesky, 1992).
Particularly within athletic training, it is the didactic instructor’s goal to portray athletic
training skills and competencies to the ATS in such a manner that allows them to
confidently and effortlessly apply their classroom knowledge to real life situations during
their clinical experience.

For several years there has been a gap between what is taught in the classroom

and what 1s practiced in the athletic training room. Although athletic training education



25

programs have grown stronger in their didactic and clinical unity, unfortunately this gap
often still exists today. In a majority of the athletic training programs, the didactic
mstructors are hired by the ATEP, while clinical instructors are hired by the athletic
department (Carr & Drummond, 2002). Therefore, both departments share the
responsibilities of educating the athletic training students. Commonly, classroom
instructors juggle other program responsibilities such as advising students, administrative
tasks on top of their individual research endeavors and service pursuits. These factors
typically make up the majority of the instructor’s workload, leaving very little to no
reassignment time designated for clinical education (Hertel, West, Buckley, & Denegar,
2001). Therefore, because of their lack of presence in the clinical setting, didactic
instructors often lack credibility when it comes to clinical practice (MacCormick, 1995).

A successful working relationship between academicians and clinicians must be
maintained throughout an athletic training education program (Carr & Drumuimond, 2002).
Athletic training clinicians should become involved in the didactic portion of the
student’s education, just as an athletic training academic instructor should remain as
clinically active as possible (Weidner & Henning, 2002). Finally, in addition to
maintaining a balance between the classroom and clinical setting, both didactic and
clinical instructors must communicate and develop strategies in which both sides of the
program can model to students the distinct ways in which classroom knowledge can be
integrated into clinical practice. More specifically, academicians and clinicians should
demonstrate how research evidence can be utilized in both the classroom and the clinical
site (Weidner & Henning, 2002).

Terminal Degrees
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As athletic training education continues to evolve to become more widely
recognized as an evidence-based allied healthcare protfession, its educational faculty has
begun to progress as well and the need for more doctoral-educated certified athletic
trainers has become indispensable (Hertel, etal., 2001). In 1997, along with the
transformation to a sole certification route, the National Athletic Trainers’ Association
Educational Task Force initiated an Educational Council that, along with several other
duties, would be a resource for the creation and implementation of athletic training
doctoral programs (Force, 1997). Currently, athletic training educators in ATEPs hold
varying types of degrees, academic rank, and percentages of their assignment dedicated
to academics (Starkey & Ingersoll, 2001).

A terminal degree has been recommended to individuats wishing to pursue a
program director assignment within athletic training (Leard, et al., 1991). However, many
new terminally degreed certified athletic trainers struggle with the immediate demands
and challenges of simultaneously balancing teaching, research and service responsibilities
(Starkey & Ingersoll, 2001), let alone any type of additional administrative and
operational components of both the academic and clinical education programs a program
director would juggle (Peer & Rakich, 2000). Thus, with the push for evidence-based
practice among allied healthcare professions, a terminal degree should be more widely
emphasized to all certified athletic trainers, not just those seeking a program directorship.
To do so however, athletic training doctoral programs need to be developed and
accredited. The implementation of doctoral programs in athletic wraining will not only
produce more terminally degreed certified athletic trainers that will help spread the

knowledge base withm athletic training, but it will also address the growing concern
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about the lack of clinical practice research in the athletic training profession (Hertel, et

al., 2001).

Evidence-Based Practice
History of Evidence-Based Practice

Evidence-based practice (EBP) is a phenomenon that has become increasingly
popular in health and medicine over the past several decades. In the twenty-first century
clinicians in various allied health professions are beginning to make the shift from
traditional medicine, experience, and intuition, to a more judicious, conscientious, and
patient-centered approach to health care (Fisher & Wood, 2007; Steves & Hootman,
2004). Major professional organizations and federal agencies have shifted their focus to
emphasize the importance of evidence-based practice as a means to improve health care
(Fmeoutoverholt, et al., 2005). Currently, the Joint Commission on Accreditation of
Healthcare Organizations administratively requires evidence-based policies and
procedures (DePalma, 2007), and it will not be long before other adjustments to shift
towards an evidence-based practice paradigm will be made.

Evidence-based practice can be most accurately defined as the integration of the
best available research evidence, patient values, and clinician expertise used to make
ciinical decisions (Forrest & Miller, 2002; Sackett, et al., 1996). This research evidence

focuses on day-to-day patient-centered outcomes that will be most applicable to the

individual needs of a patient (Steves & Hootman, 2004). It has been estimated that patient

outcomes are improved by at least 28% when the clinical decisions are based from

research evidence rather than traditional methods of treatment (Fineoutoverholt, et al._



28

2005). However, it is important to note that although EBP suggests that the traditional
approach to medicine, that so many clinicians are familiar with, may no longer be entirely
the best approach to health care, it does not ignore a clinician’s knowledge or clinical
experience (Fisher & Wood, 2007). Therefore, evidence-based practice should be utilized
as a tool to assist allied health professionals in making appropriate clinical judgments that
are based on patient-outcomes.

One of the greatest misconceptions of evidence-based practice is that it is a
blueprint on how to practice within allied healthcare professions (Steves & Hootman,
2004). Some healthcare providers believe that EBP creates a “cookbook™ approach to
clinical practice (Shlonsky, 2004), and will therefore produce cookboak clinicians. What
these individuals fail to comprehend, however, is that evidence-based practice is not a set
of robotic guidelines for clinicians to follow, but instead an integration of three
fundamental elements. Any clinician who feels that they must restrict their clinical
behavior and practices to only what the evidence concludes has missed the concept of
EBP (Steves & Hootman, 2004). As previously mentioned, evidence-based practice
involves not only the best current research evidence, but also incorporates the clinician’s
individual expertise and most importantly the patient’s own personal values and goals.
None of these three essential rudiments can stand alone in the EBP process; all three must
successfully be combined to truly define what evidence-based practice really is
(Shlonsky, 2004}).

Unfortunately, evidence-based practice is also becoming a catchphrase for
anything within clinical practice that can somehow be linked to an experimental study,

regardless of the evidence quality depicted in the study, as well as consideration of the
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patient’s values and needs (Shlonsky, 2004). However, what many novice EBP allied
health care professionals fall short to recognize is that not only does evidence-based
practice take into account the best available research to support answers for everyday
clinical questions, but it also encourages clinicians to search for the disconfirming
evidence (Shlonsky, 2004). By identifying and weighing both sides of the literature,
practitioners can therefore make stronger clinical decisions as well as be able to more
accurately discuss the “pros and cons” of such choices with their patients.

A clinical decision based on the best available research is a concept that has been
found in writings dating back to the mid-nineteenth century (Steves & Hootman, 2004),
More recently, the notion of evidence-based practice has been coined as the hallmark of
excellence throughout clinical practice (Fisher & Wood, 2007). Starting in 1972. a British
epidemiologist, Dr. Archie Cochrane, began the evidence-based practice movement by
criticizing the health care profession for not providing the public with access to systemic
reviews of evidence. By publishing a systematic review proving that corticosteroid
therapy reduced the chances of premature infant death from 50% to 30%, Dr. Cochrane
established the importance of current research and providing the evidence in reviews that
can be used to guide clinicians in clinical practice interventions (Fineoutoverholt, et al.,
2005). Due to Dr. Cochrane’s influence, the Cochrane Collaboration was established in
1993, which can be utilized to assist health care providers during the clinical decision
making process. It also serves to develop systematic reviews of current research and
make these analyses available to the public (Fineoutoverholt, et al., 2005). To date, the

Cochrane Collaboration contains over 190,000 randomized controlled trials and is
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proclaimed the best and most thorough source to obtain evidence for clinical practice
treatments (Bigby, 1998).

Since the commencement of the Cochrane Collaboration in 1993, several other
databases, textbooks, and peer-reviewed journals have been developed to encourage
healthcare providers to transform their clinical practices to include evidence-based
practice. Internet tutorials have even been created to provide clinicians with short mini-
courses on how to properly conduct an EBP search. For example, The Centre For
Evidence-Based Medicine website (Oxford, England} contains useful tools for learning
evidence-based practice as well as schedules of courses on how to utilize and teach ERP
(Bigby, 1998). This website can be visited at http://cebm.net/. Other useful resources
include Evidence-Based Medicine: How to Practice and Teach EBM written by Sackett et
al. In 1996 and A Basic Science for Clinical Medicine also written by Sackett et al. in
1991. A Basic Science for Clinical Medicine provides a complete delineation of the
origins and principles of evidence-based medicine (Bigby, 1998).

Steps of Evidence-Based Practice

One of the difficulties about adopting the evidence-based practice concept into
health care professions is the lack of knowledge and awareness about how it should be
appropriately conducted. Novice clinicians often lack the necessary skills and become
frustrated when they are asked to implement evidence-based practice into their daily
practices (Killeen & Barnfather, 2005). Because the Internet allows patients to
effortlessly access health care and medical information, it is critical for health care
professionals to remain up-to-date with the most scientific research (Forrest & Miller,

2002). The demand for clinicians to be conscious of the most efficient way to access this
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research is becoming a necessity. Therefore, understanding the evidence-based practice
procedure is an essential step for creating the potential for the greatest patient outcomes
possible (Forrest & Miller, 2002). This process requires the clinician to proceed through
four fundamental steps. First, a sound clinical question must be developed which will
guide the clinician in the research progression. Once this question is developed, a search
for the most current literature is conducted using various search engines and databases.
Next, the research 1s appraised for its accuracy, and finally the applicability of the
evidence is determined as it relates back to the clinical question (Bigby, 1998; Craig,
Irwig, & Stockler, 2001, Fisher & Wood, 2007). Current literature also suggests a fifth
step to the evidence-based practice process: evaluating the clinical outcome after
evidence implementation (Fineoutoverholt, et al., 2005; Forrest & Miller, 2002 Steves &
Hootman, 2004).
Step One — Defining a Clinical Question

To grasp a better understanding of how to properly conduct each step of the EBP
process, the following case example will be utilized: A 23-year old female recreational
rower enters the athletic training room complaining of low back pam. She states that her
back has been bothering her for three weeks and has noticed an increased severity of pain
within the last few days. She is concerned that her pain is going to get so severe that it
will ultimately mhibit her rowing and asks what you, the certified athletic trainer, can do
to help alleviate her pain. After a complete evaluation of the patient you determine she
has mechanical low back dysfunction and would like to research which intervention

strategies can help this patient.
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Developing a sound clinical question is the most important yet most difficult part
of conducting evidence-based research (Bigby, 1998; Sackett, et al., 1996). A well-built
question should direct an answer that is focused on patient-centered outcomes and will
not only improve the quality of care, but will also increase patient satisfaction (Forrest &
Miller, 2002}, Conversely, a poorly written question can result in one of two situations;
the clinical question is not clear enough which produces irrelevant literature, or the
question is so broad that the resultant is an excessive amount of information obtained
from the literature search that may be unmanageable in a given period of time (Steves &
Hootman, 2004). Typically a well-constructed clinical question identifies four main
components. These elements are often referred to as PICO, which identifies the
population or patient problem [P], intervention or area of interest [I], comparison
intervention or group [C], and lastly the outcomes [O] (Fineoutoverholt, et al., 2005;
Forrest & Miller, 2002). The PICO format allows the clinician to develop a well-written
question that is both specific and direct, and will allow them to easily proceed to the next
step of the evidence-based practice process. Clinical questions may also be grouped into
several categories such as diagnosis, therapy, prognosis, harm, and prevention, which
therefore allow the clinician to further individualize their search (Bigby, 1998). These
categories help guide the clinician as to which type of clinical study will constitute the
best evidence available for that particular clinical question (Bigby, 1998). Developing a
strong clinical question therefore allows the clinician to focus on the patient and carefully
choose the best mtervention for that particular individual (Bigby, 1998). The clinical

question is the driving factor to a smooth evidence-based practice search. Thus, to avoid



complications and a faulty start, it is crucial for the clinician to formulate a well-built,
searchable and answerable question (Fineoutoverholt, et al., 2005).

One of the largest obstacles novice EBP clinicians experience while developing a
PICO question is the ability to provide an adequate amount of information in each
category without becoming too detailed (Forrest & Miller, 2002). To avoid such a
challenge, the clinician should provide a succinct phrase for each of the four categories. It
may also be useful for the clinician to form an individualized systematic approach to
formulating PICO questions so that eventually developing clinical questions will become
routine and second nature.

Identification of the population or patient problem [P] is the initial step in
developing a well-constructed clinical question using the PICO process. Addressing the
patient’s chief complaint as well as pointing out the most important characteristics such
as gender, age, race and previous conditions will sum up the information needed for this
clinical question component (Sackett, et al., 1996). Referring back to the case example,
the patient is identified as a 23-year old female who participates in rowing. Including this
patient information may produce too specific of a search however, resulting in few
research studies that can be related to the specific individual at hand. Therefore, the [P]
portion of this clinical question can be broadened to include ‘young adult athletic
females’.

The second phase of the PICO process is to distinguish the intervention {1]. This
step can incorporate the clinician’s expertise as it allows them to identify what they plan
to do for the patient whether it be a diagnostic test, type of medication or treatment,

recommendation of the use of a particular procedure or adjunciive therapy (Forrest &
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Miller, 2002). In the case example, the certified athletic trainer would like to research
which intervention techniques will be most suitable to relieve pain for this particular
patient. Therefore, a specific treatment method has not been identified and the clinical
question will include a broader search for all intervention techniques to alleviate low
back pain.

The comparison [C] element incorporates the clinician’s consideration of another
option to the type of intervention identified in the second step. This alternative can
mclude any type of substitution, such as a similar diagnostic test or a treatment technique
read about in a peer-reviewed journal, or can denote a lack of any intervention method at
all. Often, there is no other altenative to the intervention method and therefore the
comparison component is considered to be an optional section of the PICO process
(Forrest & Miller, 2002). The female rower in the example has not been receiving any
type of treatment for her low back pain prior to seeing the certified athletic trainer.
Therefore, the comparison to the intervention techniques in question would be no
treatment at all. Thus, instead of stating this null method in the clinical question, the
comparison component can be eliminated for the question formulation.

The final portion of building a solid clinical question using the PICO format is the
outcome [O]. This aspect should specify the intended result(s) of what the clinician hopes
to accomplish or change as well as be measurable. Variables such as improving or
maintaining a condition, and alleviating or eliminating symptoms can be included in the
outcomes section (Forrest & Miller, 2002). For the female rower, the short-term outcome
is to alleviate her pain while the long-term goal would be to further focus on completely

eliminating her low back pain.



It has been suggested that a fifth component of the PICO formula can help to
further narrow down the amount of information that may be produced from a literature
search. This component focuses on the time period as it relates to the population and
outcome of interest (Johnston & Fineout-Overholt, 2005). However, in some
circumstances, time is not a factor of the clinical question and therefore this fifth
component is often discarded in the PICO process. Returning to the case example once
agan, the certified athletic trainer would like to know both immediate and long term
intervention strategies to help the patient. Therefore, a search for both short term and long
term interventions can be conducted, or the time component can be disregarded from the
clinical question so that the literature search will produce results of varying treatment
durations.

Once a brief phrase has been developed for each of the four components within
the PICO process, the individual elements can be pieced together to construct the
finalized clinical question. To conduct a literature search for the female rower in the case
example, a possible clinical question could be assembled as follows: “What are possible
intervention strategies for reducing the severity of pain of mechanical low back
dysfunction in young adult athletic women?” This clinical inquiry clearly identifies the
population, intervention, and outcome in question and is specific but simultaneously
broad enough to hopefully produce a manageable amount of research evidence.

Once a clinical question has been clearly defined, the clinician may proceed to the
next step of the EBM process: Searching for the best evidence. Several years ago, the
process of searching for research evidence was rather daunting. However, since the mid-

1990’s, rapid technological advancements have allowed easy access to electronic formats



36

and bibliographic databases via the Internet (Bidwell, 2004; Steves & Hootman, 2004).
Therefore, retrieving information no longer requires a clinician to spend hours turning
pages through old medical journals in the library (Steves & Hootman, 2004). There are
several places in which information can be obtained, however the ideal research
exploration should include high quality data that is relevant, comprehensive and user-
friendly (Craig, et al., 2001). By utilizing the clinical question, the clinician will be able
to determine which databases are most suitable to search, which study designs will be
most appropriate, as well as which specific keywords will be most influential in obtaining
accurate and useful information (Fineoutoverholt, et al., 2005).
Step Two - Conducting a Literature Search

Although developing the clinical question may be the most crucial of the five
steps to evidence-based practice, searching for accurate literature and narrowing it down
to a manageable amount of information is by far the most time-intensive (Steves &
Hootman, 2004). The concept of evidence-based practice would be void if research
literature did not exist or was unavailable. Therefore, knowing how to search through
numerous resources and minimize information to answer a clinical question is crucial for
allied healthcare professionals to comprehend. Simultaneously, it is also important for the
clinician to be able to appraise whether the literature found gives high quality evidence; a
skill that will be described in step three of the evidence-based practice process.

Not too long ago, exploring for answers to the numerous questions clinicians
came across daily was a daunting process. Searching for research often involved long
hours in the library looking through medical journals, textbooks, or even the microfiche

(Steves & Hootman, 2004). Today, however, quality evidence can be found almost
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anywhere thanks to the modemn technological advances of the Internet and
communication. Potential sources not only include the typical textbooks, published
journals, and systematic reviews that are primarily thought of when searching for
evidence, but also colleagues, experts, or even individual personal experience (Bigby,
1998). With the vast amount of available current resources, clinicians should now be
able to access any type of information whenever they may need it.

While delving into the abundant amount of current literature avatlable, it is
important to remember that the ideal research evidence should not only be valid and
relevant to the clinical question, but should also be user-friendly (Craig, et al., 2001). One
of the benefits of a well-defined clinical question is that it makes the hunt for quality
evidence more straightforward. The PICO formulated question allows the clinician to
combine appropriate words and phrases, which will suit the specific query language of
many on-line searching services (Bigby, 1998). However, before the necessary search
terms are identified, the next obstacle of step two is determining which type of study will
provide the most appropriate research evidence.

For the majority of health care providers planning to implement EBP ito their
clinical practice, it is not imperative to know finite details about the numerous types of
study designs. However, 1t 1s important to have a general understanding of the different
types of studies so that the research evidence may be properly comprehended. Several
types of study designs analyze primary data and are retrospective in nature; the condition,
intervention or outcome has already occurred in the past (Johnson, 2001). These study
designs are described as non-experimental research and include case reports, case series

and case-control. A case report is a collection of data on a single patient whereas a case
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series is a collection of information gathered on a particular course of treatment or
mtervention of individual patients (Fisher & Wood, 2007; Forrest & Miller, 2003). A
case report Is advantageous in that it allows a clinician to report a rare or unique clinical
event whereas case series provide documentation on situations in which a new or
complex intervention is used (Fisher & Wood, 2007). Generally, both case reports and
case series involve a selection bias because the researcher more often than not has a
direct relationship with the subject. Subjective assessment is also the most common form
of analysis in these studies and therefore result in very few conclusions (Fisher & Wood,
2007). Finally, because there is no control group in either of these study designs, the
reported results hold no statistical validity (Forrest & Miller, 2003). Thirdly, case-control
studies involve analyzing a patient with a particular condition to similar individuals that
do not have the condition. This type of study design allows for a small subject sample
size, generally occurs over a short duration, and is typically used when the prognostic
factors to a certain condition are being questioned (Fisher & Wood, 2007). It is important
to note that this type of study is generally found to be less reliable than others because
identification of a statistical difference between groups does not necessarily indicate that
one condition caused another (Forrest & Miller, 2003).

Two other study designs, cohorts and randomized controlled trials, also involve
primary data, however are classified as prospective studies. These studies look more at
the effect of an intervention versus the initial cause. Both study designs utilize control
groups, which is a major advantage to the validity of the conclusive evidence (Fisher &
Wood, 2007). A cohort study is used to follow a group of subjects with a particular

condition compared to another group who are not affected by the same condition over
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time (Forrest & Miller, 2003). Although this type of design is ideal for examining the
natural course of a disease, determining risk factors of a particular condition and
clarifying the outcome of a type of intervention {Fisher & Dvorak, 2005), there are
several disadvantages. Cohort studies can be expensive, time-consuming, require strict
inclusion and exclusion criteria and often must include subjects that agree to standardized
follow-up appeintments on a regular time basis (Fisher & Wood, 2007).

A randomized controlled trial (RCT) is an experimental research design that
collects data from subjects using various experimental measures. [t is the most well
recognized study design and is considered to be the gold standard of experimental
research (Fisher & Wood, 2007). A RCT involves two groups, often named the
experimental group and the control group, in which subjects are typically randomly
assigned. The experimental group receives the intervention in question while the control
group receives an alternative treatment, placebo, or no treatment at all. Both groups are
evaluated to see if any differences exist (Forrest & Miller, 2003). Although
randomization eliminates selection bias, a RCT can be extremetly difficult to properly
execute. Disadvantages of a randomized controlled trial include subject recruitment
difficulties, high costs, limited ability to generalize the results to a larger population, and
are often time-consuming (Fisher & Wood, 2007). Research equipment is most often
used in an RCT, which further depletes financial resources. Also, because subjects are
randomly assigned to the different groups, it is difficult to ensure a demographic balance
between groups (Fisher & Wood, 2007). Finally, patient compliance and mortality rates

are also problematic factors to a RCT (Fisher & Wood, 2007).
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Other study designs an evidence-based practice clinician should be familiar with
are systematic reviews and meta-analyses. Generally, these types of studies focus on a
larger picture than the previously mentioned study designs as they serve as compilations
of primary data from various research studies conducted that revolve around a similar
condition or intervention of interest. More specifically, these studies synthesize a targe
pool of data in attempt to answer a question that may not be answerable with a single
research study (Fisher & Dvorak, 2005). The main criterion for merging studies into one
analysis is that their combination makes practical sense and provides results that therefore
can be interpreted (Green & Britten, 1998). A systematic review has explicit criteria for
the retrieval and analysis of evidence collected in individual research studies (Forrest &
Miller, 2003). They provide an unbiased synthesis of evidence and ensure that all
research data pertaining to the subject, including everything from case reports to
randomized controlled trials, is evaluated for its quality and relevance in clinical
application (Petrie, 2006). Whereas randomized controlled trials are considered the gold
standard for research data, systematic reviews are considered the gold standard for
research evidence because they provide a method for handling large quantities of research
information (Forrest & Miller, 2003). Thus, the unbiased nature of systematic reviews
gives the clinician the opportunity to determine for themselves the validity of conclusions
presented (Fisher & Wood, 2007).

Systematic reviews carry out qualitative syntheses of research data. Meta-
analyses, on the other hand, provide a synthesis of quantitative data, most often from
randomized controlled trials. Although this study design is very similar to a systematic

review in regards to its formation and analysis, a meta-analysis is more of a statistical
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process that combines and synthesizes the statistical analyses of independent studies into
a single, larger analysis (Forrest & Miller, 2003). Generally, a meta-analysis becomes
useful when the statistical results of an independent study are inconclusive due to low
power (Fisher & Wood, 2007). Thus, when a meta-analysis is formulated, the sample size
and power of the results usually increase (Forrest & Miller, 2003).

A basic understanding of the ditferent types of studies will aid a clinician in
determining which study design will provide the most appropriate results to answer their
clinical question. However, the next obstacle of a successful literature search is to figure
out where the exploration should begin. Several databases are available via the interet
complete with an abundant amount of full-text peer-reviewed journal articles. Often,
Bradford’s Law of Scattering (Delwiche & Hall, 2007} helps to identify “zone 1
Journais, that is, the journals that contain the most relevant research for a distinct
profession. In 2007, Delwiche & Hall performed Bradford’s Law of Scattering, which
revealed six journals most prevalent for athletic training. These journals, in descending
order for the number of citations, included the American Journal of Sports Medicine, The
Journal of Athletic Training, Journal of Orthopaedic & Sports Physician Therapy,
Medicine & Science in Sports & Exercise, Physical Therapy, and the Journal of Sport
Rehabilitation (Delwiche & Hall, 2007). Along with going to a journal’s direct webpage
to search for literature, numerous search engines provide viable options for retrieving
pertinent information. Generally, particular search engines are more appropriate
depending on the field. Although there are several databases utilized, some of the more

popular search engines include MEDLINE, PubMed (the public access version of
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MEDLINE), SPORTDiscus, and the most well known database for high quality sources,
the Cochrane Database of Systematic Reviews (CDSR) (Bidwell, 2004).

The majority of search engines available have different methods for retrieving
literature. Therefore, because searching skills will improve over time (Bigby, 1998), it is
best to become familiar with a select few of the most pertinent databases relevant to the
allied health field. For the purposes of this literature review, MEDLINE will be the
selected search engine for discussion, since it includes a good range of journals related to
medical research (Delwiche & Hall, 2007). More specifically, MEDLINE is the National
Library of Medicine’s bibliographical database and covers numerous health fields
includimg medicine, dentistry, nursing, and various other preclinicial science fields
(Bigby, 1998).

Regardless of the database used, the key to searching is to locate applicable
articles and eliminate irrelevant articles (Bigby, 1998). Conveniently, techniques such as
text word searching, MeSH waord searching, exploding, and truncation can help to
expedite the process. To begin, text word searches allow the individual to search the
MEDLINE database for particular words in a title or abstract that relate to the author’s
mtent within the article (Bigby, 1998). However, there are several flaws to this approach.
If the author happens to misspell a word, the article may not appear within the search
results. Furthermore, if a word is omitted from the abstract or title, the article will also
not be presented in the final results (Bigby, 1998).

Medical Subject Headings, more commonly referred to as MeSH headings, are a
collaboration of controlled medical vocabulary terms indexed within the MEDLINE

database (Bigby, 1998). As each citation is catalogued into the MEDLINE hbrary, it is
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given a specific MeSH heading(s), which will therefore continuously inctude the article
when that particular term is being investigated (Bigby, 1998). MeSH headings also tend
to have subheadings, which further delineate a particular article or group of related
articles (Bigby, 1998). However, a major fault to the MeSH heading cataloging system is
that the term assigned to an article may not coincide with the author’s original intent of
the publication (Bigby, 1998). Therefore, pertinent articles may be overlooked when a
MeSH word search is being conducted.

To further increase the sensitivity of a literature search, exploding and truncating
MeSH heading terms can be used (Bigby, 1998). By exploding a MeSH heading, the
individual searching for articles has chosen to include all logical subheadings associated
with that particular MeSH term (Bigby, 1998). Truncation on the other hand. allows the
individual to search for terms by utilizing the root of the word. For example, if an
individual was interested in retrieving articles about tendinopathies, they may choose to
enter the search term ‘tend$’. The $ symbol in this entry acts as a wildcard, and will
therefore produce results for all articles that contain the root ‘tend’ (e.g., tendon,
tendinopathy, tendinitis, tendinosis, etc.).

Along with utilizing the techniques to narrow down articles retrieved within a
literature search, most databases include features that aid in limiting the number of
citations collected. Specifically to MEDLINE, an individual may choose to limit a search
by distinguishing the language presented, publication type, type of subjects, and year of
publication (Bigby, 1998). Including or excluding such criteria will help to further refine
what may already become a time-intensive searching process.

Step Three - Critically Appraising the Research Literature
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The third step of evidence-based practice is critically appraising the evidence.
Unfortunately, publication does not necessarily ensure the quality of a study. In fact,
poor-quality studies tend to overestimate the actual benefits gained from intervention
results by an estimated 30% (Moher, et al., 1998). Similarly, results gained from
diagnostic tests have also been found to exaggerate the accuracy of the test being
evaluated (Lymer, Mol, & Heisterkamp, 1999). Therefore, critically appraising the
evidence may be the most difficult for novice EBP clinicians because they are unfamiliar
of the necessary skills to evaluate research evidence (Steves & Hootman, 2004).

The purpose of critically appraising research evidence is to determine whether the
results can be translated and applied during clinical practice (Fineoutoverholt, et al.,
2005). Essentially, the clinician should be able to answer three general questions for each
study that is analyzed. First, what are the results of the study and are they reliable; can
they be reproduced if the same study was conducted again? Second, are the results of the
study valid? More specifically, did the results produce answers to what the researcher
was initially looking for? And finally, are the findings of the study clinically relevant to
the particular clinical question (Fineoutoverholt, et al., 2005; Forrest & Miller, 2003)7 It
is also important for a clinician to be able to identify the positive aspects of a study as
well as the negative ones. As is human nature, no single research study is perfect.
Therefore, being able to identify flaws, limitations, and threats to validity will not
necessartly eliminate the study from consideration but will aid the clinician in making a
thorough clinical decision (Fineoutoverholt, et al., 2005).

There are several different ways in which research can be conducted and as a

result, critical appraisal must take into account the characteristics of each type of research
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study design previously described. Each type of design has its own advantages as well as
disadvantages and it is important for the clinician to be able to recognize both. To begin
the critical appraisal process, it is necessary to determine whether the type of study
design utilized to answer the clinical question 1s appropriate and well implemented
(Fisher & Wood, 2007). Simultaneously, it is important to appraise specific aspects of the
research study. However, before reviewing the reported results of a study, the clinician
must have a comprehensive knowledge of the statistical and evidence-based concepts
most often reported in a research manuscript. In particular, there are ten concepts that are
frequently discussed within research literature. These components include: p-values,
confidence intervals, reliability, validity, intra-class correlation coefficients, kappa
coefficients, specificity, sensitivity, likelihood ratios, and predictive values.
P-Values and Confidence Intervals

It is important to be cautious of a study’s reported values of statistical difference.
This difference is often a variation between comparison groups and is traditionally
reported as a probability or P value. A P value is a statistical measure of strength against
the null hypothesis that the results of the study occurred solely by chance (Mackinnon,
2007). Typically, the P value has a set alpha-level, which is a preset numerical value that
mndicates the probability that the results were not due to the intervention being studied but
instead by chance. This level is most often set at 0.05, which permits a 95% probability
that the results were not produced by chance. The P value generally ranges from zero,
which indicates that the effect could never occur, to one. When the P value is less than
the 1dentified alpha-level the results are claimed to be statistically different. The

difficulties with £ values however, is that they are limiting in the values that they report.
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This statistical measure only reflects that statistical significance and the likelihood the
dependent measures differ due to chance (Cordova, 2007). Therefore, although a value
may indicate on paper that a statistical significance was found, it could only be due to
varying reasons such a large sample size tested in the study.

Even though a study may indicate a statistical difference, it does not necessarily
mean the results will impact clinical practice. Lets consider an easy example. The results
of an experimental study revealed that individuals who had received multiple hamstring
injuries over time had two degrees less knee flexion than individuals who had never
expetienced a hamstring injury. Although such results indicate statistical significance
within the study, this information may hold no true clinical relevance for a clinician
trying to determine preventative methods for repeated hamstring injuries. 7 values fail to
indicate the magnitude or effect the intervention actually has on the population being
studied and therefore do not provide a sufficient amount of information when reported
alone (Cordova, 2007). In addition, P values also tend to fall short of providing clinicians
with the range of values in which the true intervention effect is most likely to exist
(Montori, et al., 2004). Fortunately, confidence intervals can provide this lack of
information. Confidence intervals (CI} are a measure of the range in which an individual
would expect to see a true treatment effect (Montori, et al., 2004). Most often, a
confidence interval of 95% represents the range seen within medical publications
(Montori, et al.,, 2004). Furthermore, narrower Cls result from larger sample sizes
investigated within a research study.

Reliability and Validity
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Unfortunately, quality cannot be ensured simply because an article is published in
a peer-reviewed journal (Williamson, Goldschmidt, & Colton, 1986). Therefore, as part
of the critical appraisal process, a clinician nist assess both the reliability and validity of
the results. Reliability is defined as “ the extent to which results are consistent over time
and an accurate representation of the total population under study” (Joppe, 2000).
Furthermore, reliability also focuses on the reproducibility of the intervention under a
similar methodology (Joppe, 2000). If the results of a study are found to have high
reliability, than the intervention should be easily reproduced (Golafshani, 2003).
However, although reliability of a study may be able to be proven does not necessarily
indicate that it is also valid (Golafshani, 2003). Validity “determines whether the research
truly measures that which it was intended to measure or how truthful the research results
are” (Joppe, 2000). Moreover, do the means of the measurement accurately represent
what the author intended them to (Golafshani, 2003)? Overall, to increase the quality and
strength of a research publication, the study’s measurements should be identified as both
reliable and valid.
Intra-Class Correlation Coefficients

There are several reliability coefficients available that allow an investigator to
further distinguish the reliability measures of a study. Two of the more commonly seen
reliability coefficients are the intra-class correlation and Cohen’s Kappa coefficients.
The intra-class correlation coefficient (ICC) involves a descriptive ratio that determines
the amount of variance between two repeated measures. Distinguishing the reliability of
measurements between trials or observers is important in assessing the extent in which a

measurement is actually measuring anything at all (Shrout & Fleiss, 1979). If
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measurements are found unreliable, their use in research analyses will violate numerous
statistical assumptions (Shrout & Fleiss, 1979).

There are six different forms of intra-class correlation coefficients; each type is
utilized based on the research design and intent of the study. Furthermore, each of the six
ICC forms can create significantly different results when applied to a single data set
(Shrout & Fleiss, 1979). There are several guidelines a researcher must consider when
selecting the appropriate intra~class correlation coefficient type. For example, whether the
use of a one-way or two-way analysis of variance (ANOVAY} is appropriate for analyzing
the data can be considered an important determinant of which ICC form should be
selected (Shrout & Fleiss, 1979). Unfortunately, only one or two of the ICC forms are
most often discussed in textbooks, therefore making it difficult for researchers to be
aware of and fully comprehend the differences between the six classifications {Shrout &
Fleiss, 1979),

Generally, the intra-class correlation coefficient is calculated by dividing the
variance of interest from the sum of the variance of interest plus error (Bartko, 1976). An
ICC below 0.5 is considered a poor reliability measure, whereas an ICC rangin'g between
0.5 and 0.75 1s considered moderate. Finally, an intra-class comelation coefficient
calculated to be greater than 0.75 is believed to be a good measure of reliability (Vargha,
1997).

Cohen’s Kappa Coefficients

Cohen’s Kappa coefficient, also known as the k statistic, involves reliability

measures of observer vartability. More specifically, the kappa coefficient corrects for

inter-rater agreement beyond chance (McGinn, et al., 2004). By utilizing Cohen’s kappa,
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an investigator is able to assess the amount of agreement that occurred between two raters
beyond the expected value of chance alone. Without considering the possibility of
agreement due to chance, clinicians may attempt to reproduce clinical tests with
unrepresentative conclusions (McGinn, et al., 2004). Generally, kappa scores range from
0, indicating no agreement beyond chance, to 1, which is considered ‘almost perfect’
(McGinn, et al., 2004). For example, a study conducted by McCombe et. al. calculated a
K statistic of 0.82 for the straight leg test, revealing a substantial degree of agreement
beyond chance in regards to reproducing signs and symptoms of low-back pain
{McCombe, Fairbank, Cockersole, & Pynsent, 1989).

To calculate Cohen’s kappa, two numbers are needed. The first number includes
the observed agreement, that is, the percentage in which the raters’ results coincide with
one another. This number is subtracted from [00% to identify the degree of observed
agreement beyond chance. The second number required is the maximum agreement
expected beyond chance (McGinn, et al., 2004). Once these two numbers are identified,
the « statistic can be determined simply by dividing the maximum agreement beyond
chance from the observed agreement chance (McGinn, et al., 2004).

Specificity and Sensitivity

To assess diagnostic accuracy, two common statistical measures are utilized -
specificity and sensitivity. Specificity, also known as the irie negative rate, determines if
a test is effective at ruling in a particular disorder or condition (Hegedus, 2009). More
specifically, the specificity measure focuses to distinguish the proportion of individuals
that do not have a precise diagnosis. Specificity is calculated by dividing the number of

true negatives (people who truly do not have the diagnosis) from the sum of true
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negatives plus false positives (people who were deemed to have the diagnosis when they
actually do not) (Hegedus, 2009).

Conversely, sensitivity, also known as the frue positive rate, distinguishes if a test
is effective at ruling out a specific diagnosis (Hegedus, 2009). If a test is considered
highly sensitive, 1t is believed to be successful at identifying the proportion of individuals
that do have a particular diagnosis. Sensitivity is calculated by dividing the number of
true positives (people who truly have the diagnosis) from the sum of the true positives
plus false negatives (people who were considered not to have the diagnosis when they
actually do) (Hegedus, 2009).

To help clinicians and researchers remember the differing fundamentals, two
phrases are commonly associated with specificity and sensitivity — “SpPIN" and
“SnNOUT”. Introduced by Sackett et al. in 1992, these mnemonics are frequently taught
and utilized as standards by numerous clinicians (Hegedus, 2009). When broken down,
SpPIN is translated to discern that when specificity is high, a positive test will rule a
diagnosis in. SnNOUT, on the other hand, indicates that when sensitivity is high, a
negative test will rule a diagnosis out (Hegedus, 2009). By utilizing these mnemonics as
guidelines, clinicians can easily remember the distinguishing features between a highly
specific and highly sensitive diagnostic test.

Although used as guidelines to assess the accuracy of a diagnostic test, specificity
and sensitivity measures have some limitations. First, as one of these parameters
generally tends to rise, the other is likely to fall. Therefore, only having the information
for one of the measures for a particular diagnostic test could mislead a clinician of its true

effectiveness (Hegedus, 2009). Secondly, the estimates of specificity and sensitivity that
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are determined in an accuracy study are affected by the number of diagnosed subjects in
the study as well as the severity of the diagnosis itself (Bhandari & Guyatt, 2005; Fritz &
Wainner, 2001). Furthermore, these estimates are dependent on the prevalence of the
disorder or condition, otherwise known as the pre-test probability (Hegedus, 2009). If a
condition is rare, it becomes more difficult to conduct an accuracy study to determine the
specificity and sensitivity of diagnostic tests to rule the disorder in or out.
Likelihood Ratios

To help improve the inadequacies of specificity and sensitivity, likelithood ratios
(LR) are often used to assess the probability of results. By combining specificity and
sensitivity, likelihood ratios indicate a shift in probability, and therefore are represented
in both the positive and negative form. A positive likelihood ratio (LLR+) represents the
ratio between the probability of an individual with the diagnosis having a positive test
and the probability of an individual without the condition having a positive test. In other
words, a LR+ is the resultant of sensitivity divided by I minus specificity [LR+ =
sensitivity/ (1- specificity)] (Bigby, 1998). A positive likelihood ratio moves a clinician
closer to a diagnosis while a negative likelihood ratio moves a clinician further way
{Hegedus, 2009). A negative likelihood ratio (LR-) represents the ratio between the
probability of an individual with the diagnosis having a negative test and the probability
of an individual without the condition having a negative test. [n regards to sensitivity and
specificity, a negative likelihood ratio is the resultant of 1 minus the sensitivity divided
by the specificity [LR- = (1-sensitivity/specificity] (Hegedus, 2009). Likelihood ratios
range on a scale of zero to infinity, with a 1.0 signifying probability alterations to a very

small degree (Hegedus, 2009).



Predictive Values

For any diagnostic test, it is important to know the probability the test holds in
ruling in or out a diagnosis. Along with understanding the specificity, sensitivity, and
likelihood ratios of a diagnostic test, predictive values also play an important role.
Similarly to likelihood ratios, predictive values also have positive and negative forms. A
positive predictive value (PPV) represents the proportion of patients with the diagnosis
that have a positive test (Altman & Bland, 1994). A negative predictive value (NPV) on
the other hand indicates the proportion of patients without the diagnosis that have a
negative test (Altman & Bland, 1994). To calculate predictive values, the prevalence rate
of the condition is needed. Therefore, if the prevalence of a disease or condition is low,
the PPV will be tow as well (Altiman & Bland, 1994).
Levels of Evidence

As previously mentioned, the purpose of critical appraisal is to identify the value
of the research evidence and determine whether it can be applied to clinical practice. As
well as having a clear understanding of the evidence-based concepts discussed in research
literature, it is also important to understand the varying levels of evidence. Due to the
numerous levels of evidence avatlable, the validity of a study’s conclusions must be
weighted differently depending on the type of study design utilized (Fineoutoverholt, et
al., 2005). Research studies can be designated a grade that determines the strength of the
evidence presented for a particular intervention (Fisher & Wood, 2007). Several grading
systems, such as the Oxford Centre for Evidence-based Medicine Levels of Evidence

scale and the Strength of Recommendation Taxonomy (SORT), have been designed and
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implemented in attempt to classify the varying levels of evidence and provide grades of
recommendation (Fisher & Wood, 2007).

One of the most commonly used methods of grading evidence is the Oxford
Centre for Evidence-Based Medicine’s levels of evidence and grades of recommendation
(Phillips, et al., 2001). This method categorizes evidence based on the quality of the study
design as well as the consistency of the results among similar studies (Medina, McKeon,
& Hertel, 2006). The Oxford Centre for Evidence-Based Medicine (CEBM) utilizes a
five level grading system with level one being of the highest quality and level five being
the lowest. The lowest level of the CEBM scale consists of research information from
expert opinion, anecdotal evidence, bench research, animal research and unpublished
clinical observations (Medina, et al., 20006). Level four comprises evidence gathered from
case reports and series, or from case-control and cohort studies that have been deemed to
be of poor quality design. The third level of the CEBM scale is designated for case-
control studies. Level 3a is made up of systematic reviews of case-control studies while
3b consists of individual case-control studies (Medina, et al., 2006). The second and first
levels of the CEBM scale are divided into three subcategories. Level two encompasses
cohort studies. Level 2a is made up of systematic reviews of cohort studies, level 2b
categorizes individual cohort studies, and level 2c¢ is designated for outcomes research
(Medina, et al., 2006). The final and highest level of evidence in the CEBM scale consists
of randomized controlled trials. The first two subcategories of level one are similar to
level two where level 1a is for systemnatic reviews and level 1b is for individual studies.
However, the Ic level of this grading system is made up of all-or-none studies (Medina,

et al., 2006). Each type of research study found during a literature search can be classified
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in one of the CEBM levels of evidence, and therefore can guide the clinician in
determining the value of the reported results (Medina, et al., 2006).

The CEBM has also developed a systematic grading scale, which grades and
recommends the amount of confidence for the evidence to be utilized throughout clinical
practice (Medina, et al., 2006). Similar to an academic grade, the research evidence can
be given a grade ranging from A to D that distinguishes how well the information can
relate to interventions through practice (Phillips, et al., 2001). When evidence receives a
grade A, the information can strongly be argued for or against a particular intervention as
it usually comes from a level one well-designed randomized controlled trial (Medina, et
al., 2006). As the grade decreases, so does the level of confidence given to the evidence
in question. A grade B recommendation denotes research evidence from the CEBM
levels two or three whereas a C grade is associated with level four evidence (Medina, et
al., 2006). Finally, a grade of D, also depicted as I for insufficient, concludes that the
available research 1s inadequate to make a sound clinical recommendation (Medina, et al.,
2006).

Critical Appraisal Tools

Due to the demanding schedule of most health care clinicians, it is difficult to
delegate time to explore current research. Therefore, the use of critical appraisal tools can
be helpful in providing shortcuts to accessible and useable research. One such instrument
that is gaining popularity among allied health care professionals are critically appraised
papers. A Critically Appraised Paper (CAP) is a one-page analysis of an article published
in a peer-reviewed medical journal. The CAP format is typically standardized to include a

PICO-formulated clinical question as well as a clinical botlom line. The clinical bottom
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line identifies the author’s recommendations for clinical application based on the
significant results of the study. Additionally, a CAP also includes a summary of the
methods, results, and validity of the study (C. Welch, et al., 2008).

Another instrument that helps to reduce the critical appraisal time for the clinician
is a critically appraised topic. A Critically Appraised Topic, otherwise known as a CAT,
is similar to a CAP. However, although both the CAP and CAT are parallel instruments
for the critical appraisal of research evidence, there are a few distinguishing factors. First,
whereas a critically appraised paper analyzes only one individual research study, a
critically appraised topic is a synthesis of numerous studies (no fewer than three)
reviewing the same general topic of interest (Wingerchuk & Demaerschalk, 2007). CATs
also typically include tables and charts that identify specific information from each study
being critically appraised. Finally, unlike critically appraised papers, the clinical bottom
line of a CAT should be more definitive since conclusions are drawn from multiple
studies rather than only one (C. Welch, et al., 2008).

By reviewing a critically appraised paper, a practitioner is able to quickly
determine whether the results of a detailed study are applicable to the clinical question. If
the CAP or CAT is applicable to a specific case, the clinician is able to easily, efficiently,
and safely reproduce the intervention described by the research and predict the prognosis
of the intervention for the patient in practice. Several other instruments, such as clinical
prediction rules, are also available to provide clinicians with quick access to manageable
research. Furthermore, computerized programs including CATMaker and EBM
Calculators, exist to provide clinicians with a step-by-step approach of critically

appraising research studies.



Step Four — Applying the Evidence

The fourth step of evidence-based practice entails applying the research evidence
to clinical practice. Once the clinical question has been formulated, properly investigated
through a literature review, and then critically appraised for its quality and validity, it can
now be applied to the specific patient problem or population in question. It is important to
note with this step however, that the clinician should not be forced to provide a certain
treatment or act in a particular way that they are uncomfortable with (Steves & Hootman,
2004). To reiterate the message again, evidence-based research merely provides another
tool, alongside patient preference and clinical expertise that a clinician can utilize on a
day-to-day basis.
Step Five — Evaluating the Qutcomes

The last step of the evidence-based practice progression involves evaluating the
outcomes of the particular patient or population. More specifically, did the PICO
formulated question, literature search, thorough critical appraisal and application of the
best evidence achieve the appropriate outcomes and benefit both the clinician and the
setting in which it was being utilized. For successful evidence implementation into a
clinical setting, it is important for clinicians to consider appropriate outcomes
(Fineoutoverholt, et al., 2005). When evaluating such outcomes, the clinician must
remember that EBP principles focus on improved patient care through a collaboration of
best practices (Fineoutoverholt, et al_, 2005).
Clinician Barriers towards Fvidence-Based Practice

The term evidence-based practice is vastly spanning across medical and allied

health professions, however many clinicians are timid about its particular applications to



health care. Some clinicians believe that evidence-based practice will only advocate
cookbook health care that will focus exclusively on treating patients according to a
formula or algorithm and not on an individual basis (Haynes, 2002). Another assumption
about EBP is that clinicians whose practice is based on applied health care from evidence
research provide superior patient care when compared to those practitioners who solely
practice traditional health care. However, no direct evidence indicates that this
supposition 1s correct (Haynes, 2002). Nevertheless, clinical decisions should be made
from a combination of the best research evidence, clinical circumstances, and patient
requests (Haynes, 2002). As evidence-based practice transforms to become the
foundation of health care, it is important for all allied health professions to accept and

implement this fundamental idea into clinical practice and education.

Teaching Evidence-Based Practice in Athletic Training

With the rapid evolvement of evidence-based practice throughout the allied health
care professions, it is evident that for EBP clinical practice to prosper and strengthen in
the future generations of health care, effective strategies to teach evidence-based practice
must be implemented into educational curricula as early as the undergraduate freshman
year. To date, many allied health care undergraduate and graduate programs have already
begun the implementation process; however, there has been very little to no evaluation of
the skills taught and whether the students are taking what is learned in the classroom and
applying it to their clinical practices (Ciliska, 2006). Therefore, without any form of

evaluation, it is difficult to know if the evidence-based practice that is currently being
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implemented into the didactic curricula of numerous educational programs is producing
effective results or whether changes need to be made in the future.
EBP in Other Allied Health Professions

Before the current status of evidence-based practice implementation in the athletic
training profession can be discussed, it is important to have an appreciation of where
other aliied health care professions stand. Even though evidence-based practice is
Integrating its way into all allied health care occupations, each profession is currently at a
different place in developing and implementing EBP concepts into their discipline
(Kronenfeld, et al., 2007). The nursing profession for example, has modeled EBP into
clinical practice as well as nursing education over the past decade. Accrediting bodies,
governing agencies, health care payers and the increase of malpractice litigations are only
a few of the several influences for the push towards EBP in the nursing profession
(Zinberg, 1997). Although opponents argue that there is no direct evidence implicating
that evidence-based practice makes a difference in healthcare, there have been several
reviews in nursing research indicating otherwise (Ciliska, 2006). Heater et al. (1988)
illustrated that considerable gains were observed in patients’ physiological, psychological
and behavioral outcomes when compared to patients who were treated with routine
nursing care (Heater, Becker, & Olson, 1988). However, Banning (2005) concluded that
nurses have difficulty making the distinction between evidence-based practice and a
regular research process and therefore believed that the two were the same thing
(Banning, 2005). While future research is needed to determine the true effectiveness of
evidence-based practice in health care, the profession of nursing has become the

frontrunner of evidence-based clinical practice among allied health care professions.
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Even though EBP is still a relatively new concept in nursing, it has not only
flourished throughout the profession but has also begun to refocus the curricula of both
undergraduate and graduate nursing educational programs. Evidence-Based Nursing, a
Jjournal containing research articles refevant to nurses was established in 1998 (Ciliska,
2006). Alongside each article in this journal is a commentary discussing the clinical
application of the research findings in regards to nursing clinical practice. Another
journal focusing on evidence-based practice, Worldviews on Evidence-Based Nursing,
began publication in 2004 and focuses on research utilization in clinical nursing practice.
Thirdly, at least five evidence-based practice textbooks have been published and
implemented within nursing over the past several years. Sales and revenues of such
textbooks have indicated a high level of interest for the topic (Ciliska, 2006).

One of the biggest 1ssues of evidence-based practice within nursing curricula to
date is improper implementation. In some undergraduate nursing education programs,
evidence-based practice research is being taught throughout nursing courses, however
educators are not instructing students on how to ask, find, critique and apply the actual
evidence to their own clinical practice (Ciliska, 2006). Conversely, other programs may
be teaching their students the four fundamental steps to evidence-based practice without
recognizing this approach. Throughout the Master’s degree level, nursing students often
graduate with the knowledge of how to design and conduct studies but not necessarily
understand the proper ways to critique and utilize current research evidence (Ciliska,
2006).

Another issue that affects the implementation of evidence-based nursing

education 1s the awareness of EBP at the educator level. Evidence-based practice cannot




60

successfully be incorporated in nursing education unless the faculty and staff fully
understand the concept themselves. This may require professors to tread in uneasy waters
to adjust their current teaching styles as well as patticipate in more continuing education
opportunities that will allow them to determine how to overcome these barriers (Ciliska,
2006). It is necessary to make sure education faculty and staff are on board with
evidence-based practice before successfully integrating EBP into nursing education. In
the future, application of evidence-based research into clinical practice as well as critical
appraisal skills may need to be incorporated into job descriptions and postings to ensure
faculty and staff preparedness for implementation of EBP into the program’s curriculum
{Ciliska, 2006). Thus, while there are a few dilemmas that affect the execution of
evidence-based practice into nursing educational curriculum, to date the nursing
profession is the most advanced of the allied healthcare professions in regards to teaching
students how to utilize the EBP process within clinical practice.
EBP in Athletic Training

Due to the lack of clinically relevant evidence available for the athletic training
profession, the National Athletic Trainers’ Association Research & Education Foundation
(NATAREF) has requested proposals for applicable clinical research as well as increased
the amount of funds available for prospering research investigators over the past seven
years (Steves & Hootman, 2004). By doing so, the NATAREF hopes to suppott aspiring
researchers to produce outcomes that can be applied to clinical practice as well as aid in
the advancement of the profession. While the majority of allied health peer-reviewed
journals have been distributing numerous research studies for decades, research published

in athletic training journals has only recently begun to become more substantial. Prior to
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2002, the majority of athletic training publications solely included narratives, editorials,
and subjective summations (Steves & Hootman, 2004). Furthermore, in a study
investigating the literature of athletic training, Delwiche & Hall revealed that the AT
profession relied heavily on the research literature from closely related professions due to
the insufficient amount of clinical research currently published specifically for athletic
training (Delwiche & Hall, 2007). Thus, it has been discussed that well-designed
randomized controlled trials and systematic reviews based off of randomized controlled
trials will provide the strongest outcomes to be applied to clinical practice (Bleakley,
2002}, and therefore need to be conducted for athletic training research to prosper in the
future years.

To date, very little to no research has been conducted in regards to evidence-based
practice and athletic training. Several articles exist identifying the importance and need
for EBP within the profession, as well as recommendations for potential ways to
implement evidence-based concepts into athletic training curricula (Fineoutoverholt, et
al., 2005). However, the infiltration of evidence-based practice within athletic training is
currently still in the initial stages (Kronenfeld, et al., 2007). Before evidence-based
concepts can make their way into athletic training didactic curricula, program directors,
educators, and clinicians not only need to be comfortable with particular aspects of EBP,
but also must recognize and appreciate its importance for implementation.

Implications for Implementation

Several implications emphasize why the implementation of evidence-based

practice is necessary. To begin, increasing access to computers and the internet will

provide clinicians with the physical means to search for answers to their evidence-based
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questions. Internet access also allows the most current research to be available worldwide
as well as promotes global sharing of clinical results and expertise (Ciliska, 2006).

The main purpose of allied healthcare is to improve patient outcomes. To do s0
however, evidence from both clinician- and patient-based outcomes (step five of the EBP
process) need to be provided. Clinician-based outcomes can be described as outcome
measures that assess patient healthcare from the clinician’s perspective (A. Snyder,
McLeod, & Sauers, 2007). Conversely, patient-based outcomes are typically self-reported
outcomes perceived from the patient (A. Snyder, et al., 2007). By acquiring these values,
practitioners will be able to identify if particular treatments applied in the clinical setting
(step four of the EBP process) were successful. If the cutcomes prove to be not
beneficial, clinicians will then be able to refer back to the literature retrieved (step two)
and reappraise research evidence (step three) for future clinical problems and patient
cases. However, without the knowledge or confidence of the EBP process, clinicians will
not be able to perform the cycle described above, therefore further neglecting the
enhancement of patient healthcare.

Within the curriculum, the need for evidence-based practice implementation is
evident. First, learning the EBP process throughout an undergraduate career allows our
future clinicians to be prepared with the skills to analyze and interpret the quality of
evidence for clinical application. Throughout several athletic training courses, educators
rely heavily on textbooks to provide essential information. However, the difficulty with
textbooks is staying current (Steves & Hootman, 2004). Since new research is
consistently being published, a textbook can be outdated or contradicted even within

weeks of its initial release (Heinrichs, 2002; Steves & Hootman, 2004). Secondly, for
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novice athletic training students, inconsistency between diagnostic skills, judgment, and
clinical experience is often large (Heinrichs, 2002). With the implementation of EBP
early on however, novice students will hopefully be able to more quickly apply critical
thinkmg to chnical practice scenarios.

Challenges for Implementation

Several challenges restrict educators from accepting evidence-based practice and
implementing it throughout every day clinical and didactic education. Oue such challenge
in the EBP learning process is for both educators and clinicians to be able to recognize
and admit uncertainties within their practice (Johnston & Fineout-Overholt, 2005).
Without being able to identify such uncertainties and potential weaknesses, individuals
will never be able to even successfully approach the first step of EBP, let alone
implementing it into lesson plans and course outlines.

Next, because evidence is not available for all diagnostic tests, treatments, or
patient circumstances, it may leave educators confused as to whether they should be
teaching students efficacy or futility (H. G. Welch & Lurie, 2000). More specifically,
both educators and studerits may question whether interventions for clinical practice
should be considered worthwhile until proven of no use, or ineffective until proven
valuable (H. G. Welch & Lurie, 2000). Without solid answers to these questions,
educators may severely restrict their willingness to implement evidence-based practice
into their didactic courses. Furthermore, an additional challenge may be to persuade an
educator to transition from their habitual teaching styles and strategies potentially
practiced for years, towards the new and unfamiliar territory of evidence-based practice

implementation (Bilsker, 2004).
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The largest challenge for any allied health care educational program is to produce
clinicians who are independent and capable of critical thinking and problem solving, and
who can identify circumstances in which a critical decision must be made rapidly
(Heinrichs, 2002). Program directors and educators must often ask themselves which
teaching strategies will be best for individual courses within the curriculum (Heinrichs,
2002). Within athletic training curricula, these educational leaders contemplate teaching
techniques that will most effectively and accurately demonstrate a particular competency,
which can therefore be carried over to the student’s clinical experience.

Teaching Evidence-Bused Practice

With the vast evolvement of technology, current knowledge and information has
become readily available with the click of a mouse. Therefore, because the millennial
student is multimedia-savvy, traditional teaching methods, such as the lecture format, that
were once utilized to teach students critical thinking and decision making skills may no
longer be appropriate or effective for the students of today (Heinrichs, 2002). Over the
past decade, educational instructors have begun to move away from a passive lecture
model and shift towards a more practical student-centered teaching strategy (Heinrichs,
2002). This teaching strategy engages the students and encourages them to take a more
active role in the learning process. Active learning, therefore, has been defined as
“environments that allow students to talk and listen, read, write, and reflect as they
approach course content through problem-solving exercises, informal small groups,
simulations, case studies, role playing, and other activities - all of which require students
to apply what they are learning” (Heinrichs, 2002). Case studies in particular are a

fantastic way in which an individual can learn a large scope of knowledge from a single



given scenario, and therefore shouid be highly emphasized throughout a student’s
educational career (Heinrichs, 2002). Active teaching tactics, such as the utilization of
case studies, have been incorporated for more than sixty years and it has been observed
that students are more likely to become active classroom participants when a real-life
scenario or problem that relates to their field of study is being discussed (Heinrichs,
2002). Active learning also provides the opportunity for students to verbalize their
thought processes and provide justifiable rationales behind their decision-making as well
as recognize other potential solutions gained from the insight of their peers (Heinrichs,
2002).

Problem-based learning (PBL.) is one of the most commonly used teaching
techniques among allied health educational programms. PBI. teaches students how to think
critically and engages them to recognize, attack, and solve problems that they may
encounter both clinically and in everyday life (Heinrichs, 2002). It is an active-learning
technique that focuses on presenting problems to students, which directs them to use
educational tools to hypothesize possible solutions, research pertinent data related to the
problem, apply self-directed study and/or group communication, and ultimately develop a
conclusive resolution to the initial issue (Hemrichs, 2002). Problem-based learning
therefore teaches the student how to utilize the most available resources, communicate
with others and in some instances work as a team to efficiently solve the problem at hand
(Heinrichs, 2002).

Problem-based learning is an important concept that should be highly emphasized
in athletic training educational curriculum. Although problem-based learning may seem

like a long and tedious process to give students information that is essential to their field
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of study, it allows individuals to develop the skills that will enable them to sort through
abundant amounts of information, decipher which facts are appropriate and confidently
attain conclusive answers. PBL will also stretch the boundaries of the student’s intellect
to reach a conclusion concerning an issue in which they have not learnt any prior
knowledge. By doing so, the student will learn how to think critically as well as become a
lifelong learner; something that may not be achieved in a traditional lecture-based
classroom setting. Especially in the field of athletic training, problem-based learning will
prepare entry-level and graduate students for situations in which they may come across as
a certified athletic trainer. (Heinrichs, 2002).

[t 1s important to note that problem-based learning scenarios and experiences must
be formulated in such a way that the student can fluently transfer the knowledge gained
in the classroom to more critical and unanticipated real-life problems encountered in the
clical setting (Heinrichs, 2002). However, if the PBL technique is used correctly, it will
afford numerous advantages to the student. To begin, students tend to become more
engaging and enthusiastic learners when a problem-based learning strategy it utilized in
the classroom. PBL scenarios can be found more enjoyable for both the students as well
as the educational instructor as they allow for exploration, creativity, discussion, debate,
and identification of more open-minded approaches to solving a given problem
(Saarinen-Rahiika & Binkley, 1998). It has also been found that imformation discussed is
better received, retained and utilized during their clinical experience when PBL is
incorporated in the didactic curriculum (Saarinen-Rahiika & Binkley, 1998).

By utilizing active learning techniques such as problem-based learning, educators

are already preparing students to think critically and analyze patient cases. The
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incorporation of evidence-based practice along with problem-based learning should prove
to be an easy process as they share numerous features. Both concepts identify the area of
uncertainty, formulate clinical questions, assess the clinical relevance of research
evidence, assess the clinical application as it applies to the area of uncertainty, and finally
measure the outcomes of the clinical treatment (Heinrichs, 2002). However, before focus
can be shifted to the implementation of evidence-based practice into didactic curriculun,
methods of efficiently educating the individuals responsible for a student’s education
must be solidified.
EBP Workshops & Courses

Throughout the past several years, numerous “evidence-based”-related workshops
and courses have been conducted in anticipation of enlightening both students and
educators. Unfortunately, many of today’s health care educators lack the quality of skills
for attainment, appraisal, and application of research evidence into clinical practice
{(Nicholson, Warde, & Boker, 2007). Before such skills can be required of allied health
students, it is necessary for educators to master the knowledge of these tasks and gain
comfort so that they may begin implementation into the curriculum as well as their own
clinical practice. A study conducted by Houston et al in 2004 revealed that almost half
(46%) of clinicians desired more guidance and instruction in evidence-based practice
(Houston, Ferenchick, Clark, & Bowen, 2004).

Several studies have illustrated that “evidence-based”-related workshops and
short courses have indeed proven to be successful in increasing educators” knowledge
and comfort of EBP. In 2007, Nicholson et al revealed that a 90-minute workshop

occurring every 4-6 weeks for a 1-year period significantly improved clinical educators



68

hterature retrieval and critical appraisal skills (Nicholson, et al., 2007). In 2002, Fritsche
et al concluded that an mtensive 3-day evidence-based medicine course increased
postgraduate doctors’ evidence-based knowledge and skills by 57% (Fritsche, 2002).
Thirdly, by providing seven I-hour evidence-based training courses focusing on literature
searching and critical appraisal, Straus et al revealed that attending physicians were
significantly more likely to base patient interventions on high-quality research after
completing the courses (Straus, Ball, Balcombe, Sheldon, & Mcalister, 2005).

In regards to attitudes and beliefs, several clinicians have expressed concerns that
although evidence-based practice seems important, their lack of research training would
significant affect their abilities to clinically practice utilizing an evidence-based
approach. A study conducted by Stevenson et al in 2004 revealed that prior to an
intervention training, clinicians agree that evidence-based practice is important, albeit
were generally reluctant to changes thetr current practices. However, six months after
completing an interactive evidence-based educational program, clinicians reported higher
confidence levels in their abilities to conduct literature searches as well as critically
appraise research (Stevenson, Lewis, & Hay, 2004).

Particularly in athletic training, the majority of “evidence-based”-related
workshops solely focus on identifying what evidence-based practice is, the implications
and challenges of EBP, and why its implementation is timportant for the advancement of
the profession. However, more courses need to be made available on how to assess the
patient, ask the appropriate clinical question, acquire the best evidence for the case,
appraise the results, and finally to apply it to the patient or population if appropriate

(Nicholson, et al., 2007). Thus, since the majority of practicing clinicians rely on courses
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and m-service training sessions to keep up-to-date with current information, it is
important that “evidence-based”-related workshops continue to be made available. More
specifically, such courses and workshops should continuously aim to enhance the
knowledge and skills of allied health care professionals, particularly in the areas of
acquisition and appraisal of research evidence.

Questionnaires

Along with a multitude of workshops exclusively on evidence-based practice,
numerous survey instruments and questionnaires have recently been developed to assess
the knowledge and perception levels of various allied healthcare clinicians. The use of
questionnaires provide an advantageous method of obtaining information from
psychological factors such as attitudes, beliefs, behaviors, motivations, and fears, as well
as important demographic information (Portney & Watkins, 2000; Turocy, 2002).
However, investigators utilizing questionnaires must be aware that disadvantages include
the possibilities for misinterpreting questions or response choices as well as the known
limitation of the self-reporting system (Portney & Watkins, 2000). Furthermore, it is
important to note that the typical response rate for web-based surveys and questionnaires
via e-mail 1s only 30.83% (Sheehan, 2001).

Unfortunately, a majority of the evidence-based practice questionnaires available
have not been validated and therefore have weakened the conclusions gained from
research studies (Smith, et al., 2000). Furthermore, a greater portion of the EBP survey
instruments designed focus to exclusively evaluate a particular evidence-based
curriculum developed (Shaneyfelt, et al., 2006). Therefore, most of these survey

assessments lack the exactitude of examining psychological factors effecting evidence-
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based practice as well as deciphering appropriate educational interventions for FBP
mmplementation (Shaneytelt, et al., 2006).

Two particular instruments that have been validated are the [resno Test of
Evidence Based Medicine and the Berlin Questionnaire. Although developed to
distinguish the effectiveness of an evidence-based curriculum in the University of
California, San Francisco’s Fresno family practice residency program, the Fresno Test of
Evidence Based Medicine has frequently been adopted by other allied health investigators
seeking similar findings. This instrument was designed to involve short answers based off
of clinical scenarios, therefore requiring the participant to demonstrate knowledge of
applying the steps of the evidence-based practice process (Ramos, 2003). The Berlin
Questionnaire on the other hand, was developed to assess physicians’ knowledge in
regards to interpreting research evidence as well as the ability to utilize quantitative
information to resolve patient problems (Fritsche, 2002). Similarly to the Fresno Test of
Evidence Based Medicine, the Berlin Questionnaire has also been adopted by other
investigators n the creation of new evidence-based practice questionnaires.

As previously mentioned, several EBP questionnaires focus to identify the
attitudes and perceptions of allied healthcare professionals. In 2003, Jette et al utilized a
self-reported questionnaire for physical therapists that was designed based off of a
previous questionnaire to assess general practitioners’ perceptions of EBP (Jette, et al_,
2003; McColl, Smith, White, & Field, 1998). The questionnaire not only assessed
physical therapists’ attitudes towards evidence-based practice, but also investigated their
motivations and perceived barriers to engage in EBP. Interestingly, 90% of the

respondents indicated that evidence-based practice was necessary; however, 67% rated
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insufficient time as one of the main barriers to implementing EBP into their clinical
practice (Jette, et al., 2003). In another study, Yousefi-Nooraie et al utilized a
questionnaire to assess educators’ importance levels for various topics within evidence-
based practice courses (Yousefi-Nooraie, Rashidian, Keating, & Schonstein, 2007). The
investigation revealed that educators’ agreed that the basics of EBP, question formation,
literature retrieval, and critical appraisal are considered introductory concepts and should
primarily be discussed in preliminary courses and workshops, while more in-depth
statistical concepts should be focused on in advance-level courses ( Yousefi-Nooraie, et
al., 2007). Furthermore, particular topics should be avoided and/or less stressed in novice
evidence-based practice workshops and courses.

To date, there are very few, if not any, questionnaires or surveys that exclusively
focus on the psychological factors of athletic training educators in regards to the
implementation of evidence-based practice. To accurately collect and assess such
variables, a valid instrument must be created and distributed to the athletic training

education population.
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CHAPTER 111

METHODOLOGY

This study utilized a quasi-experimental approach to assess knowledge, comfort,
and importance levels of athletic training educators registered for the 2009 Athletic
Training Educators’ Conference through a survey assessment. Additionally, registrants of
the pre-conference workshop entitled, Evidence-Based Concepts for Clinical Practice
Education: A Study Investigating the Effectiveness of a Single-Day Workshop were
utilized as a small pilot group to determine the effectiveness of a single-day workshop.
All subjects were asked to complete the Evidence-Based Concepis for Clinical Practice
Assessment and Demographics Questionnaire prior to the 2009 Athletic Training
Educators’ Conference. Furthermore, participants of the pre-conference workshop were
asked to complete the Evidence-Based Concepts for Clinical Practice Assessment again
following the conference. The independent variables were the subjects’ characteristics as
determined by the demographics questionnaire as well as time (pre and post). The
dependent variables consisted of the scores produced on the survey for each of the three

components (knowledge, comfort, and importance).

Subject Characteristics

All registrants of the 2009 Athletic Training Educators’ Conference (N=498) were
solicited for participation in this study. One hundred forty-one individuals responded to
the pre-conference assessment for a response rate of 28.3%. Subjects consisted of 62

male (41.32 = 8.92) and 79 female (36.08 + 7.91) athletic training educators. Subjects
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had an average of 9.81 = 7.19 years of athletic training teaching experience. The
frequency information most relevant to this analysis for the subject group is presented in
Table 1. The Cotlege Human Subjects Committee approved this study and consent was
implied upon voluntary submission of the completed survey.

All attendees of the evidence-based concepts pre-conference workshop (N=23)
were again solicited for participation in a follow-up assessment. Sixteen individuals
responded to the post-workshop for a response rate of 69.6%. Only ten individuals could
accurately be matched to pre-conference demographics, therefore six individuals were
excluded from the pre-post workshop assessment. Subjects consisted of 6 male (47.83 +
4.71) and 4 female (33.50 + 10.02) athletic training educators. Subjects had an average of

13.25 + 9.36 years of athletic training teaching experience,

Instrumentation

Currently there are two survey instruments that have been utilized for the
assessment of clinicians’ evidence-based practice knowledge levels. The Fresno Test of
Evidence-Based Medicine and the Berlin Questionnaire have both been found to be
reltable and valid. However, due to the population being assessed as well as the manner
of questions and level of knowledge required to successfully complete these surveys, they
were deemed unsuitable for use in this research study.

Due to the lack of an appropriate pre-existing instrument to assess evidence-based
practice knowledge, comfort, and importance levels of athletic training educators, the
research team created an online survey utilizing Inquisite 8.0 Corporate Survey Builder

(Catapult System Corporation, Austin, TX). The Evidence-Based Concepis for Clinical
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Practice Assessment (Appendix A) included three subsections (knowledge, comfort, and
importance). The knowledge section consisted of 20 multiple-choice questions evaluating
eleven different evidence-based practice concepts (definition of EBP, steps of EBP,
reliability, validity, intra-class correlation coefficient, kappa coefficient, specificity,
sensitivity, likelihood ratio, positive predictive value, and negative predictive value).
These questions were developed from information and recommendations available in the
current literature as well as survey instruments utilized in other health care professions.
With permission, some of the knowledge questions were adopted from the Ber/in
Questionnaire and modified to apply to athletic training. Each question had one correct
response and the participants’ composite score in this subsection was calculated by
awarding one point for the correct response and zero points for an incorrect response.
Therefore, a higher knowledge composite score indicated a higher [evel of knowledge
pertaining to the eleven evidence-based practice concepts. Multiple-choice questions in
the knowledge subsection were further broken down into 9 basic-level questions and 11
advance-level questions. Finally, the 20 multiple-choice questions were also grouped into
five smaller sections containing 3-5 questions each. Each group consisted of 2-3 of the
evidence-based practice concepts as they related to one another. The first subsection
[EBPC] focused on the general evidence-based practice concepts including knowledge
pertamning to the steps of EBP, levels of evidence, and gold standards for research study
designs. The second subsection [RV] included questions about interpreting reliability and
validity, while subsection three [RC] involved reliability coefficients such as intra-class
correlation coefficients and kappa coefficients. The fourth subsection [SSL] concentrated

on sensitivity, specificity, and the interpretation of likelihood ratios. Finally, the last
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subsection [PV] entailed questions pertaining to positive and negative predictive values,
A visual representation of the instrument breakdown can be found in Appendix B.
Totaled scores in each section as well as the composite knowledge score were further
normalized to percentages.

The comfort section consisted of 11 likert scale questions concerning the eleven
evidence-based practice concepts. The comfort level questions inquired whether the
participant was comfortable with their ability to implement each of the eleven concepts
within diaghostic assessment coursework. The participant had four ordered choices where

‘Ll!’

a score of “1” indicated the participant was very comfortable while a score of “4”
indicated the participant was very uncomfortable. During the statistical analysis, the
researcher reversed the scale and therefore reconverted each response so that a score of
“I” indicated the participant was very uncomfortable and a score of “4” indicated the
participant was very comfortable. Therefore, a higher comfort composite score indicated
a higher level of comfort pertaining to the eleven evidence-based practice concepts. To
coincide with the knowledge subsection, the comfort level questions were broken down
into the same basic vs. advance groups as well as the five smaller subsections. The
evidence-based practice concepts in each of the comfort subgroups were matched to those
included in the knowledge subgroups. Totaled scores in each comfort section as well as
the composite comfort score were averaged and therefore normalized to the comfort likert
scale.

The importance section also consisted of 11 likert scale questions concerning the

evidence-based practice concepts. The importance level questions inquired how

important the participant believed each of the eleven evidence-based practice concepts
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were for implementation within diagnostic assessment coursework. To match the comfort
likert scale, the participant again had four ordered choices where a score of “1” indicated
the participant believed the concept was very important and a score of “4” indicated the
participant believed it was very unimportant. This scale was also reversed during
statistical analysis and each response was reconverted to match the comfort scores,
Furthermore, the importance level questions were also broken down into the basic vs.
advance groups as well as the five smaller subsections and each group was matched for
the evidence-based practice concepts as previously described. Totaled scores in each
importance section as well as the composite importance score were averaged and
therefore normalized to the importance likert scale.

Along with the Evidence-Based Concepts for Clinical Practice Assessment,
participants were also asked to complete a demographics questionnaire (Appendix C).
This questionnaire consisted of 34 questions requesting information related to gender,
age, ethnicity, academic work, clinical practice, and research as well as information
pertaining to the athletic training education program they were associated with,

Percent agreement was determined via pilot testing with a group of athletic
training educators unable to attend the 2009 Athletic Training Educators’ Conference.
The percent agreement for all questions included on the final instrument averaged at
76.67% with a range from 50% to 100%. All values are displayed in Table 2. Three out
of the twenty knowledge questions had a percent agreement of 50%. However, this
percentage does not retlect the number of correct responses. For example, only one
individual chose the correct answer during both trials of question 10. The remaining

individuals chose incorrect answers during the two trials. 40% of these individuals chose
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the same incorrect answer in each trial. The other 60% however, chose different incorrect
answers for the two separate trials, indicating a lack of knowledge for the given question.
Thus, in regards to a correct response, the percent agreement for this particular question
would be 100%. Values for question 10 are presented m Table 3. Data for the two-trial

mstrumentation pilot test is presented in Appendix D.

Testing Procedure

A list of the names and contact information of all the registrants for the 2009
Athletic Training Educators’ Conference was obtained from the administrative staff
associated with the Educators’ Conference. These individuals were sent a letter via email
requesting participation in the research investigation (Appendix E). The letter contained a
description of the overall purpose and importance of the research study, the estimated
time to complete the survey, the URL hyperlink directing them to the survey webpage,
and a request for their participation. The email also provided contact information for the
researcher for comments or questions that concerned either the research study or the
survey instrument.

Once the participant completed the survey (indicated by clicking “submit™), the
information was automatically sent to the University database system. Individual
responses to specified questions were generated in Statistical Package for Social Sciences
(version 16.0, SPSS Inc. Chicago, 1L} and then matched with a file coding system to
maintain participant confidentiality. At the cessation of the survey, participants were
asked if they would like to be notified of the survey results as well as the opportunity to

enter a drawing for a chance to win one of ten $10 Visa gift cards. Data collection



78

occurred over a three-week period prior to the 2009 conference. Follow-up emails were
sent (o the participants once every week to thank those who had completed the survey
instrument while simultaneously reminding those who had not yet had a chance to
respond.

The pre-conference pilot workshop titled, Evidence-Based Concepts for Clinical
Practice Education: 4 Study Investigating the Fffectiveness of a Single-Day Workshop,
consisted of three independent presentations totaling five hours. The primary presentation
provided material directly related to the survey instrument (Appendix F), while the other
two sessions offered additional EBP implementation information. During the workshop,
contact information was collected from all attendees. Two weeks later, each attendee
received a letter via email requesting their participation in a post-workshop assessment
(Appendix G). Along with a description of the purpose and importance of the post-
workshop assessment, the letter also contained a URL hyperlink directing them to a new
survey webpage. Data collection occurred over a three-week period. Email reminders
were sent approximately every week asking the subjects to complete the survey, and to

say thank you to those who already filled the survey out.

Data Analysis

Statistical Package for Social Sciences (version 16.0, SPSS Inc. Chicago, 1L} for
Macintosh was used to calculate the statistical components. Descriptive statistics were
used to calculate the means, standard deviations, and frequencies, as well as to inspect the
normaicy of the data. Independent and paired T-tests, one-way ANOV As, repeated-

measures ANOVAs, Mann-Whitney U tests, and Wilcoxon Signed-Rank tests were used
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to detect differences between groups in regards to terminal degree, hours per week spent
of research, evidence-based practice-related wotkshops previously attended, hours per
week spent on academic coursework, and hours per week spent on patient care. Pearson’s
correlation coefficients (r) were used to determine any correlation between knowledge
levels and years of athletic training teaching experience, while Spearman’s rank
correlation coefficients (p) were used to determine any correlation between comfort or
importance levels and years of athletic training teaching experience. A detailed
breakdown of the statistical tests utilized as they relate to the independent and dependent

variables can be found in Appendix H.



Table 1. Frequency Information for All Subjects
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Demographic Frequency (out of 141)
Gender Male 62
Female 79
Terminal Degree Have 60
Do Not Have 75
Hours of Research Less Than 5 73
More Than 5 68
“Evidence-Based”- Related Have Attended 64
Workshops Have Not Attended 77
Hours of Academic Coursework Less Than 40 60
More Than 40 81
Hours of Pattent Care 0 72
> 69




Table 2. Percentage Agreement of Knowledge Questions
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Question Percent Agreement
i 100%
2 83.33%
3 100%
4 100%
5 83.33%
6 83.33%
7 100%
8 83.33%
9 66.67%
10 50%
11 50%
12 66.67%
13 66.67%
i4 83.33%
i5 66.67%
16 83.33%
17 83.33%
I8 66.67%
19 66.67%
20 50%




Table 3. Percentage Agreement Example
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Question 10%

Subject Number Trial 1 Response Trial 2 Response
1 2 4
2 4 3
3 2 2
4 4 3
5 4 4
6 1 !

* The correct answer for question 10 is 1.
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CHAPTER IV
RESULTS

Results

Dependent measures analyzed were the composite percent/scores, basic-
knowledge and advance-knowledge percent/scores, and the five individual subsection
percent/scores for knowledge, comfort, and importance. Pre-workshop knowledge,
comfort, and importance scores were also compared against post-workshop scores to
determine the effectiveness of a single-day evidence-based concepts pilot workshop.

A total of 141 subjects were analyzed. The mean percent for the knowledge
section was 64.90% = 13.29 with a range between 30.00% and 90.00% The mean score
for the comfort section was 2.44 + 0.66 with a range between 1.00 and 4.00 The mean
score for the importance section was 3.36 + 0.48, also with a range between 1.00 and

4.00.

Terminal Degree
Knowledge

There was a significant difference for composite knowledge percent (#(1,139) =
2396, p <.001) in regards to terminal degree. Individuals with a terminal degree (M =
69.92, D = 10.36) scored significantly higher percentages than individuals without a
terminal degree (M = 59.60, $D = 14.11).

There was a significant main effect for knowledge percent (/(1,139) = 113.58, p
<.001) for basic and advance-knowledge sections. Individuals performed significantly

higher in the basic-knowledge section (M = 73.84, 5 = 16.08) than in the advance-
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knowledge section (M = 56.74, SD = 10.36). There was no significant interaction
between terminal degree and knowledge percent for basic and advance-knowledge
sections (F(1,139) = 0.20, p = 888). The basic and advance knowledge percentage means
and standard deviations for terminal degree are presented in Table 4.

There was a significant main effect for knowledge percent (F{3.59, 139) = 26.45,
P < .001) for the individual five knowledge subsections. Pairwise comparisons showed
that the knowledge percentages for the EBPC were significantly higher (M = 72.06, 51 =
20.82) than the percentages in RC (M =61.47, 81 =25.29), SSL (M =53.62, 5D =
21.16), and PV (M = 57.21, SD = 27.12). They also showed that knowledge percentages
for RV were significantly higher (M = 76.06, §D = 24 44) than the percentages in RC,
SSL, and PV. Significantly higher percentages were also found in RC when compared to
SSL and PV. Finally, pairwise comparisons also showed that the SSL subsection had
significantly higher percentages than in PV subsection. There was no significant
interaction between ternnnal degree and knowledge percent for the knowledge
subsections (£(3.59, 139) = 0.731, p = .557). The subsection knowledge percentage
means and standard deviations for terminal degree are presented in Table 4.
Comfort

Individuals with a terminal degree (M =2.51, SD = 0.67) had significantly higher
composite comfort scores (z =-2.381, p = .017) than individuals without a terminal
degree (M =227 SD=0.61).

There were no statistically significant differences for comfort in the basic-
knowledge section between those with a terminal degree and those without a terminal

degree (z = -0.967, p = .334). However, individuals with a terminal degree had
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significantly higher comfort scores in the advance-knowledge section (z = -2.724, p =
0006). The comfort means and standard deviations for the basic and advance knowledge
sections are presented in Table 5.

There were no statistically significant differences for comfort found in the EBPC
subsection (z =-1.551, p = .121) between those with a terminal degree and those without
a terminal degree. There were also no statistically significant differences for comfort
found in RV (z =-0.126, p = .900) or in the PV subsection (= = -1.854, p = .064).
Individuals with a terminal degree had statistically significant higher percentages in both
the RC subsection (z=-3.113, p = .002) and SSL subsection (- = -1.982, p = .047). The
comfort means and standard deviations for the knowledge subsections are presented in
Table 5.

Importance

There was not a statistically significant difference between individuais with a
terminal degree (M = 3.39, SD = 0.46) and individuals without a terminal degree (M =
3.29, §D = 0.50) in regards to composite importance scores (z = -0.897, p = 370).

Statistically significant differences were not found in both the basic-knowledge
section (z = -1.464, p = .143) and advance-knowledge section (z=- 1.165, p = .244) in
regards to terminal degree. The importance means and standard deviations for the basic
and advance knowledge sections are presented in Table 6.

There were no statistically significant differences for importance found in any of
the knowledge subsections (zzgpe = -1.631, peppe = .103), (zpy = -1.025, pgi-= 306), (zg¢

= -0.850, pre = .395), (zssr. = -1.225, pes, = .221), (zpy- = -0.865, ppy = .387). The
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importance means and standard deviations for the knowledge subsections are presented in

Table 6.

Hours Per Week of Research
Knowledge

There was a significant difference for composite knowledge percent (#(1,139) =
487, p=.029) in regards to hours of research conducted per week. Individuals who
conduct more than five hours of research per week (M = 66.96, 5D = 12.61) had
significantly higher percentages than individuals who do not (M =62.01, S/ = 13.93).

There was a significant main effect for knowledge percent (#(1,139) = 114.01, p
<.001) for basic and advance-knowledge sections. Individuals had significantly higher
percentages in the basic-knowledge section (M = 73 84, 51 = 16.91) than in the advance-
knowledge section (M= 56.74, §D = 16.08). There was no significant interaction
between hours of research conducted per week and knowledge percent for basic and
advance-knowledge sections (£(1,139) = 0.103, p = .749). The basic and advance
knowledge percentage means and standard deviations for hours of research conducted per
week are presented in Table 7.

There was a significant main effect for knowledge percent (F(3.59, 139) = 26.59,
p < .001) for the individual five knowledge subsections. Pairwise comparisons showed
that the knowledge percentages for the EBPC were significantly higher (M = 72.06, §D) =
20.82) than the percentages in RC (M= 61.47, SD = 2529), SSL (M = 53.62, 5D =
21.16), and PV (M = 57.21, SD = 27.12). They also showed that knowledge percentages

for RV were significantly higher (M = 76.06, SD = 24 44) than the percentages in RC,
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SSL, and PV. Significantly higher percentages were also found in RC when compared to
SSL and PV. Finally, pairwise comparisons also showed that the SSL subsection had
significantly higher percentages than in PV subsection. There was no significant
interaction between hours of research conducted per week and knowledge percent for the
knowledge subsections (/(3.59, 139) = 0.303, p = .857). The subsection knowledge
percentage means and standard deviations for hours of research conducted per week are
presented in Table 7.

Comfort

Individuals who conduct more than five hours of research per week (M = 2.52, 5/
= 0.69) scored significantly higher in the composite comfort section (== -2.243, p = .025)
than those who conduct less than five hours of research per week (M =225 5D =058).

Significantly higher comfort scores were attained by individuals who conduct
more than five hours of research per week in both the basic-knowledge section (= = -
2.012, p = .044) and advance-knowledge section (= = -2.597, p = .009). The comfort
means and standard deviations for the basic and advance knowledge sections are
presented in Table 8.

Individuals who conduct more than five hours of research per week achieved
significantly higher comfort scores in both the EBPC subsection (z = -1.987, p = .047)
and RC (z = -4.585, p = .000). There were no statistically significant differences for
comfort found in the RV subsection (z = -1.751, p = .080), SSL (- =-1.363, p = .173), or
PV (z =-1.580, p = .114). The comfort means and standard deviations for the knowledge
subsections are presented i Table 8.

Importance
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Individuals who conduct more than five hours of research per week (M = 3.44, 51
=0.45) scored significantly higher in the composite importance section (z =-2.615, p =
.009) than those conduct less than five hours of research per week (M = 3.24, 81> = 0.49).

Statistically significant differences were not found in the basic-knowledge section
in regards to hours per week of research (= = -1.605, p = .108). However, statistically
significant differences were found for importance levels in the advance-knowledge
section (z = -2.605, p = .009). The importance means and standard deviations for the
basic and advance knowledge sections are presented in Table 9.

Individuals who conduct more than five hours of research per week attained
significantly higher importance scores in the RC subsection (z = -2.974, p = .003) as well
as in SSL (z =-2.322, p = .020). There were no statistically significant differences for
importance found in EBPC (z=-1.875, p = 061}, RV (z = -0.996, p = 319), or PV (z = -
1.920, p = .055). The comfort means and standard deviations for the knowledge

subsections are presented in Table 9.

“Evidence-Based”-Related Workshops
Knowledge

There was no significant difference for composite knowledge percent (/7(1,139) =
297, p < .087) in regards to “evidence-based”-related workshops previously attended.
There was a significant main effect for knowledge percent (£(1,139) = 114.39, p < .001)
for basic and advance-knowledge sections. Individuals had significantly higher
percentages in the basic-knowledge section (M = 73.84, SD = 16.08) than in the advance-

knowledge section (M = 56.74, §D = 10.36). There was no significant interaction
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between “evidence-based”-related workshops previously attended and knowledge percent
for basic and advance-knowledge sections (£(1,139) = 0.38, p = .539). The basic and
advance knowledge percentage means and standard deviations for “evidence-based”-
related workshops previously attended are presented in Table 10.

There was a significant main effect for knowledge percent (7(4, 139) = 26.51, p <
001} for the individual five knowledge subsections. Pairwise comparisons showed that
the knowledge percentages for the EBPC were significantly higher (M = 72.06, S1) =
20.82) than the percentages in RC (M= 61.47, §1) = 2529), SSL (M = 53.62, 5D =
21.16), and PV (M = 57.21, SD = 27.12). They also showed that knowledge percentages
for RV were significantly higher (M = 76.06, SD = 24 44) than the percentages in RC,
SSL, and PV. Significantly higher percentages were also found in RC when compared to
SSL and PV. Finally, pairwise comparisons also showed that the SSL subsection had
significantly higher percentages than in the PV subsection. There was no significant
interaction between “evidence-based”-related workshops previously attended and
knowledge percent for the knowledge subsections (#(4, 139) = 0.602, p = .661). The
subsection knowledge percentage means and standard deviations for “evidence-based”-
related workshops previously attended are presented in Table 10.
Comfort

Individuals who had previously attended “evidence-based”-related workshops (M
=2.56, 5D = 0.66) scored significantly higher in the composite comfort section (= = -
3.074, p = .002) than those who had not (3 = 2.23, SD = 0.59).

Individuals who had previously attended “evidence-based -related workshops

achieved significantly higher comfort scores in the basic-knowledge section compared to
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those who had not {z = -2.135, p = .033). These individuals also attained significantly
higher comfort scores in the advance-knowledge section (z = -2.138, p = .032). The
comfort means and standard deviations for the basic and advance-knowledge sections are
presented in Table 11,

Individuals who had previously attended “evidence-based”-related workshops
achieved significantly higher comfort scores in the EBPC subsection compared to those
who had not (z = -2.466, p = .014). Individuals who had previously attended “‘evidence-
based”-related workshops also had statistically significant higher scores in both the SSL
subsection (z = -2.484, p = .013) and PV subsection (z = -2.019, p = 044). There were no
statistically significant differences for comfort found in the RV subsection (z = -0.152, p
= 249 or in RC (z=-1.229, p = 219). The comfort means and standard deviations for
the knowledge subsections are presented in Table 11.

Importance

There was not a statistically significant difference between individuals who had
previously attended “evidence-based”-related workshops (M = 3.36, S/ = 0.41) and
individuals who had not (M = 3.32, §D = 0.53) in regards to composite importance scores
(z=-0.316,p=.752).

Individuals who had previously attended “evidence-based -related workshops
attained significantly higher importance scores in the basic-knowledge section compared
to those who had not (z = -3.105, p = .002). However, statistically significant differences
were not found for importance levels in the advance-knowledge section (z = -0.383, p =
702). The importance means and standard deviations for the basic and advance

knowledge sections are presented in Table 12.
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Individuals who had previously attended EBP-related workshops achieved
significantly higher importance scores in the EBPC subsection (z =-3.316, p = 001).
However, there were no statistically significant differences for importance found in the
remaining four knowledge subsections (zz- = -1.761, pri-= .078), (zpc- = -0.391, pp¢- =
696), (zss1. = -0.131, psy. = .896), (zpy = -0461, ppi- = .645). The importance means and

standard deviations for the knowledge subsections are presented in Table 12.

Years of Athletic Training Teaching Experience
Knowledge

A Pearson Correlation revealed no statistically significant correlation (r = 060, p
=.478) between the number of years of athletic training teaching experience (M = 9 81,
SD = 7.19) and composite knowledge percentages (M =64 43, SD = 13 .48).

There were no statistically significant correlations found between the number of
years of athletic training teaching experience and basic-knowledge section percentages (7
=.004, p = 965), or the advance-knowledge section percentages (r = .089, 2 =.296). The
knowledge percentage means and standard deviations for the basic and advance
knowledge sections are presented in Table 13.

There were no statistically significant correlations for knowledge percentages
found in any of the knowledge subsections (rrppc = 021, prgpe = .809), (rpr = =016, prr
=.850), (rre = 071, pre = 403), (rssp = 062, pgy;, = .464), (rpy = 045, pprr= .593). The
knowledge percentage means and standard deviations for the knowledge subsections are
presented in Table 13,

Comfort
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A Spearman Correlation revealed no statistically significant correlation {r,=.048,
P =.573) between the number of years of athletic training teaching experience (M = 9.81,
SD = 7.19) and composite comfort scores (M = 2.38, SD = 0.65).

There were no statistically significant correlations found between the number of
years of athletic training teaching experience and basic-knowledge comfort scores (s, = -
023, p = 785), or the advance-knowledge comfort scores (7, = .061, p = 475). The
comfort means and standard deviations for the basic and advance knowledge sections are
presented in Table 13.

There were no statistically significant correfations for comfort scores found in any
of the knowledge subsections (rseapc = 001, prgpe = .991), (rsprr = -.058, pri-= .496),
(revc = 097, pre = 254), (reesy. = =007, psg = 936), (rspr = 094, ppp-= 2703, The
comfort means and standard deviations for the knowledge subsections are presented in
Table 13.

Importance

A Spearman Correlation revealed no statistically significant correlation (s, = -
031, p=.715) between the number of years of athletic training teaching experience (M =
9.81, SD = 7.19) and composite importance scores (M = 3.34, §1) = 0.48).

There were no statistically significant correlations found between the number of
years of athletic training teaching experience and basic-knowledge importance scores (7,
=.011, p= .901), or the advance-knowledge section scores (r; = -.017, p = .843). The
importance means and standard deviations for the basic and advance knowledge sections

are presented in Table 13,
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There were no statistically significant correlations for importance scores found in
any of the knowledge subsections (rozgpe = 021, prgpe = .801), (rgr= 010, pry- = .903),
(rsge = =051, pre = .549), (ressr = =017, pesp = 843), (riprr = -.014, ppy-= 869). The
importance means and standard deviations for the knowledge subsections are presented in

Table 13.

Hours Per Week of Academic Coursework
Knowledge

There was a significant difference for composite knowledge percent (/(1,139) =
10.30, p = .002) in regards to hours of academic work conducted per week. Individuals
who conduct more than forty hours of academic work per week (M = 67.47, 81 = 12.48)
scored significantly higher percentages than individuals who do not (M = 60.33, SD =
13.80).

There was a significant main effect for knowledge percent (#(1,139) = 113.57, p
<.001) for basic and advance-knowledge sections. Individuals scored significantly higher
percentages in the basic-knowledge section (M = 73.84, §D = 16.91) than in the advance-
knowledge section (M = 56.74, SD = 16.08). There was no significant interaction
between hours of academic coursework conducted per week and knowledge percent for
basic and advance-knowledge sections (/(1,139) = 0.382, p = .538). The basic and
advance knowledge percentage means and standard deviations for hours of academic
work conducted per week are presented in Table 14.

There was a significant main effect for knowledge percent (/(3.59, 139) =27.03,

p < .001) for the individual five knowledge subsections. Pairwise comparisons showed
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that the knowledge percentages for the EBPC were significantly higher (M = 72.06, SD =
20.82) than the percentages in RC (M= 6147, 5D =2529), SSL (M =53.62, 5D =
21.16), and PV (M = 57.21, SD = 27.12). They also showed that knowledge percentages
for RV were significantly higher (M = 76.06, SD = 24.44) than the percentages in RC,
SSL, and PV. Significantly higher percentages were also found in RC when compared to
SSL and PV. Fmally, pairwise comparisons also showed that the SSL subsection scored
significantly higher percentages than in PV subsection. There was no significant
interaction between hours of academic work conducted per week and knowledge percent
for the knowledge subsections (F(3.59, 139) = [.947, p = .109). The subsection
knowledge percentage means and standard deviations for hours of academic work
conducted per week are presented in Table 14.

Comfort

There was not a statistically significant difference between individuals who
conduct more than forty hours of academic coursework per week (M = 2.43, SD = 0.69)
and individuals who do not (M= 2.31, SD = 0.59) in regards to composite comfort scores
(z=-0.668, p = .504),

Statistically significant differences were not found in both the basic-knowledge
section (z = -1.367, p = .172) and advance-knowledge section (z = - 0.520, p = .603) in
regards to academic coursework. The comfort means and standard deviations for the
basic and advance knowledge sections are presented in Table 15.

There were no statistically significant differences for comfort found in any of the

knowledge subsections (ZEBP(‘ =_1 .462, PEBPC = . 144), (Z,ru/ = —0.837, Prir= .403), (Z;a(‘ = -
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1.355, pre = 175), (zss51. = -0.174, pssy, = .862), (zpr-=-0.735, ppir = 463). The comfort
means and standard deviations for the knowledge subsections are presented in Table 15.
Importance

There was not a statistically significant difference between individuals who
conduct more than forty hours of academic coursework per week (M = 3.34, §D) = 0.48)
and individuals who do not (4 = 3.33, §D = 0.48) in regards to composite importance
scores {z=-0.124, p = 901).

Statistically significant differences were not found in both the basic-knowledge
section (z = -0.894, p = 371} and advance-knowledge section (= = - 0.062, 2 =951)in
regards to academic coursework. The importance means and standard deviations for the
basic and advance knowledge sections are presented in Table 16.

There were no statistically significant differences for importance found in any of
the knowledge subsections (zzzpc = -0.705, prapc = 481), (zp = -1.122, Pri-= 262), (zre
=-0.238, pre = 812), (zgs1 = -0.326, pgs;, = .744), (zpr- = -0.131, ppr= 896). The
importance means and standard deviations for the knowledge subsections are presented in

Table 16.

Hours Per Week of Patient Care
Knowledge

There was no significant difference for composite knowledge percent (/(1,139) =
1.58, p = 211) in regards to hours of patient care conducted per week. There was a
significant main effect for knowledge percent (F(1,139) = 114.12, p < .001) for basic and

advance-knowledge sections. Individuals scored significantly higher percentages in the
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basic-knowledge section (M =73.84, S = 16.91) than in the advance-knowledge section
(M=56.74, SD = 16.08). There was no significant interaction between hours of patient
care conducted per week and knowledge percent for basic and advance-knowledge
sections (F(1,139) = 0.260, p = .611). The basic and advance knowledge percentage
means and standard deviations for hours of patient care conducted per week are presented
in Table 17.

There was a significant main effect for knowledge percent (/(3.59, 139) = 26.62,
p < .001) for the individual five knowledge subsections. Pairwise comparisons showed
that the knowledge percentages for the EBPC were significantly higher (M = 72.06, $1) =
20.82) than the percentages in RC (M= 6147, SD =25.29), SSL (M =53.62, 8D =
21.16), and PV (M = 57.21, S = 27.12). They also showed that knowledge percentages
for RV were significantly higher (M = 76.06, S1) = 24.44) than the percentages in RC,
SSL, and PV. Significantly higher percentages were also found in RC when compared to
SSL and PV. Finally, pairwise comparisons also showed that the SSI. subsection scored
significantly higher percentages than in the PV subsection. There was no significant
interaction between hours of patient care conducted per week and knowledge percent for
the knowledge subsections (#(3.59, 139) = 0.292, p = .864). The subsection knowledge
percentage means and standard deviations for hours of patient care conducted per week
are presented in Table 17,
Comfort

There was not a statistically significant difference between individuals who do
patient care on a weekly basis (M = 241, SD = 0.62) and individuals who do not (M =

235, 5D = 0.68) in regards to composite comfort scores (z = -0.681, p = .496).
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Statistically significant differences were not found in both the basic-knowledge
section (z = -0.913, p = 362} and advance-knowledge section (z = - 0.458, p = .647) in
regards to patient care. The comfort means and standard deviations for the basic and
advance knowledge sections are presented in Table 8.

There were no statistically significant differences for comfort found in any of the
knowledge subsections (zgppe = -0.314, peppe = .754), (zai- = -1.262, pry- = 207), {zp¢ = -
1.523, pre = 128}, {zsse = -1.606, pysp = .108), (zpr = -0.591, ppy-= 555). The comfort
means and standard deviations for the knowledge subsections are presented in Table 18,
Importance

There was not a statistically significant difference between individuals who do
patient care (M = 3.28, §D = 0.46) and individuals who do not (M = 3.40, S = 0.50) in
regards to composite importance scores (z = -1.481, p = .139).

Statistically significant differences were not found in both the basic-knowledge
section (z = -0.056, p = .955) and advance-knowledge section (z = - 1.441, p = 150) in
regards to patient care. The importance neans and standard deviations for the basic and
advance knowledge sections are presented in Table 19.

There were no statistically significant differences for importance found in any of
the knowledge subsections (zggpe = -0.213, peppe = 832), (zrr- = -0.410, prr = 682), (zac
= -1.699, prc = .089), (zss1. = -1.074, pss; = 283), (zpr = -1.390, ppr-= .164). The
importance means and standard deviations for the knowledge subsections are presented in

Table 19.
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Implementation of an Evidence-Based Concepts Pilot Workshop
Knowledge

There was not a statistically significant difference between pre-workshop
percentages (M = 66.00, S12 = 13.29) and post-workshop percentages (M = 69.50, §1) =
9.26) in regards to composite knowledge percent (1= -1.210, p = .257).

There were no statistically significant differences between pre-workshop and
post-workshop knowledge percentages in either the basic-knowledge section (4 = -0.208,
» = .840) or advance-knowledge section (# = -0.802, p = 443). The knowledge means and
standard deviations for the basic and advance knowledge sections are presented in Table
20.

Post-workshop knowledge percentages were significantly higher than pre-
workshop percentages in the SSL subsection (7 = -3.971, p = .003). However, there were
no significant differences between pre-workshop and post-workshop knowledge
percentages in EBPC (/= -0.840, p = 423), RV (r=0.818, p = 434), RC (1= 0.263, p =
.798), or PV (1= 0.480, p = .642). The knowledge means and standard deviations for the
knowledge subsections are presented in Table 20.

Comfort

There was no statistically significant difference found between pre-workshop
scores (M = 2.46, 8D = 0.70) and post-workshop scores (M =2.95, D = 0.59) in regards
to composite comfort scores (z = -1.820, p = 069).

There were no statistically significant differences between pre-workshop and
post-workshop comfort scores in the basic-knowledge section (z = -1.357, p = .175).

However, post-workshop comfort scores were significantly higher than pre-workshop



99

scores 1n the advance-knowledge section (z = -2.094, p = .036). The comfort means and
standard deviations for the basic and advance knowledge sections are presented in Table
21

Post-Workshop comfort scores were signitficantly higher than pre-workshop
scores in the PV subsection (z = -2.333, p = .020). However, there were no statistically
significant differences between pre- and post-workshop comfort scores in the initial four
knowledge subsections (zegpe = -1.190, prgpe = 234), {(zrrr = -1.380, pry = .1068), (zpe-= -
1.437, ppe = 151), (zss. = -01.549, pss; = .121). The comfort means and standard
deviations for the knowledge subsections are presented in Table 21.

Importance

There was no statistically significant difference found between pre-workshop
scores (M =3.42, 5D = 0.24) and post-workshop scores (M = 3.42, §/) = 0.45) in regards
to composite importance scores (z = -0.059, p = 953).

There were no statistically significant differences between pre-workshop and
post-workshop importance scores in either the basic-knowledge section (z =-1.119, p =
.263) or advance-knowledge section (7 = -0.600, p = .549). The importance means and
standard deviations for the basic and advance knowledge sections are presented in Table
22,

There were no statistically significant differences for importance found in any of
the knowledge subsections (zrgpc = -1.633, prgpe = .102), (zgr = -0.780, pri-= 453), (Zuc:
=-0.707, ppc = 480), (zs5;, = -0.360, pssr, = .719), (zpr = -0.849, ppr = 396). The
importance means and standard deviations for the knowledge subsections are presented in

Table 22.



Table 4. Knowledge Means and Standard Deviations for Terminal Degree

Terminal Degree (TD) vs. No Terminal Degree (NTD)

Section Knowledge

M SD
D NID D NID
Composite 6992 59.60 10.36 1411
Basic Section 79.46 68.89 13.95 17.81
Advance Section 62.12 52.00 12.62 17.34
EBPC Subsection 79.39 65.60 18.88 20.42
RV Subsection 79.55 73.00 20.99 26.88
RC Subsection 65.15 5822 26.43 2395
SSL Subsection 59.39 48.53 19.52 21.35
PV Subsection 63.64 51.56 23.19 29.15

100
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Table 5. Comfort Means and Standard Deviations for Terminal Degree

Terminal Degree (TD) vs. No Terminal Degree (NTD)
Section Comfort

M SD
i NTD 11} NTD
Composite 2.51 2.27 0.67 0.61
Basic Section 333 3.26 0.56 0.53
Advance Section 2.32 2.06 0.66 0.63
EBPC Subsection 3.23 3.09 0.63 0.57
RV Subsection 342 3.43 0.59 0.59
RC Subsection 2.25 1.83 0.81 0.67
SSL Subsection 2.50 2.29 0.75 0.69
PV Subsection 2.14 1.96 0.69 0.75
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Table 6. Importance Means and Standard Deviations for Terminal Degree

Terminal Degree (TD) vs. No Terminal Degree (NTD)
Section Importance

M SD
D NTT) 1D NTD
Composite 3.39 3.29 0.46 0.50
Basic Section 3.06 2.88 0.62 0.67
Advance Section 329 3.18 0.52 0.55
EBPC Subsection 2.82 2.59 0.85 0.86
RV Subsection 330 3.18 0.55 0.62
RC Subsection 3.17 3.07 0.58 0.64
SSL Subsection 3.41 328 0.55 0.56
PV Subsection 3.22 3.13 0.60 0.62
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Table 7. Knowledge Means and Standard Deviations for Hours of Research

More Than § Hours Research (MR) vs. Less Than 5 (LR)
Section Knowledge
M SD
MR LR MR LR

Composite 67.06 61.99 12.67 [3.84
Basic Section 76.80 71.08 15.08 18.12
Advance Section 59.09 54.55 16.81 15.15
EBPC Subsection 7471 69.59 19.43 21.89
RV Subsection 7941 72.95 19.29 28.18
RC Subsection 62.75 60.27 2411 2644
SSL Subsection 57.06 5041 21.38 20.58
PV Subsection 58.82 55.71 27.69 26.68




Table 8 Comfort Means and Standard Deviations for Hours of Research

More Than 5 Hours Research (MR) vs. Less Than 5 (LR)
Section Confort
M SD

MR LR MR LR
Composite 2.52 2.25 0.69 0.58
Basic Section 338 321 0.56 0.53
Advance Section 2.33 2.05 0.71 0.57
EBPC Subsection 325 3.07 0.63 (.56
RV Subsection 3.51 334 0.57 0.59
RC Subsection 2.33 1.74 0.80 0.61
SSL Subsection 246 2.32 0.75 0.70
PV Subsection 2.15 1.95 0.79 0.66
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Table 9. Importance Means and Standard Deviations for Hours of Research

More Than 5 Hours Research (MR) vs. Less Than 5 (LR)

Section Importance

M SD
MR LR MR LR
Composite 3.44 3.24 0.45 0.49
Basic Section 3.06 2.88 0.66 0.64
Advance Section 3.306 3.11 0.50 0.55
EBPC Subsection 2.83 2.57 0.89 0.82
RV Subsection 329 318 0.56 0.62
RC Subsection 3.29 2.95 0.53 0.64
SSL Subsection 3.45 325 0.54 0.56
PV Subsection 328 3.08 0.58 0.63
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Table 10. Knowledge Means and Standard Deviations for “Evidence-Based”-Related
Workshops Previously Attended

EBP Workshops (EBP) vs. No EBP Workshops (NEBP)
Section Knowledge

M SD
EBP NEBP LBr /1B
Composite 606.56 62.66 13.62 13.19
Basic Section 76.56 71.57 17.16 16.47
Advance Section 58.38 55.37 17.05 15.20
EBPC Subsection 76.25 68.57 21.93 19.31
RV Subsection 76.95 7532 22.85 2581
RC Subsection 61.98 61.04 23.66 26.71
SSL. Subsection 55.00 52.47 21.97 20.53
PV Subsection 60.42 54.55 30.79 23.51
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Table 11. Comfort Means and Standard Deviations for “Evidence-Based”-Related

Workshops Previously Attended

EBP Workshops (EBP) vs. No EBP Workshops (NEBP)

Section Comtfort
M S
EBP NEBP I'BP NEBP

Composite 2.56 2.23 0.66 0.59
Basic Section 341 3.19 0.45 0.60
Advance Section 2.33 2.07 0.71 0.59
EBPC Subsection 3.30 3.03 0.54 0.62
RV Subsection 3.51 335 .47 0.66
RC Subsection 2.13 1.94 0.82 0.71
SSL Subsection 2.55 2.25 0.75 0.68
PV Subsection 2.19 1.93 0.81 0.63
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Table 12. Importance Means and Standard Deviations for “Evidence-Based”-Related

Workshops Previously Attended

EBP Workshops (EBP) vs. No EBP Workshops (NEBP)

Section Importance
M SD
FRP NEBP EBP NEBP
Composite 3.36 3.32 0.41 0.53
Basic Section 3.15 2.81 0.56 0.68
Advance Section 324 322 0.46 0.60
EBPC Subsection 296 2.47 0.74 0.89
RV Subsection 334 315 051 0.64
RC Subsection 3.14 3.09 0.51 0.69
SSL Subsection 3.36 3.33 0.52 0.59
PV Subsection 3.16 3.19 0.57 0.65
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Table 13. Knowledge, Comfort, and Importance Means and Standard Deviations for
Years of Athletic Training Teaching Experience

Years of Athletic Training Teaching Experience

Section Knowledge Comfort Importance

M SD M SD M SD
Composite 64.43 13.48 2.38 0.65 3.34 0.48
Basic Section 73.84 1691 3.29 0.55 2.97 0.65
Advance Section 56.74 16.08 2,19 0.05 3.23 0.54
EBPC Subsection 72.06 20.82 3.16 0.60 2.70 0.86
RV Subsection 76,06 24 .44 3.42 0,58 3.24 0.59
RC Subsection 61.47 25.29 2.02 0.76 311 0.61
SSL Subsection 53.02 21.16 2.39 0.73 3.35 0.56
PV Subsection 57.21 27.12 2.05 0.73 3.17 0.6l




Table 14. Knowledge Means and Standard Deviations for Hours of Academic
Coursework

More Than 40 Hours Academic Work (MAW) vs. Less Than 40 (LAW)
Section Knowledee
M SD
MAW LAW MAW LAW
Composite 6747 12.48 60.33 13.80
Basic Section 76.40 70.37 16.89 16.45
Advance Section 60.16 5212 14,41 17.14
EBPC Subsection 74.57 68.67 19.75 21.90
RV Subsection 78.70 72.50 24.72 23.78
RC Subsection 62,55 60.00 26.55 23.61
SSL Subsection 56.30 50.00 20.52 21.63
PV Subsection 64.20 4778 2515 27.01
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Table 15. Comfort Means and Standard Deviations for Hours of Academic Coursework

More Than 40 Hours Academic Work (MAW) vs, Less Than 40 (LAW)

Section Coumifort

M SD
MAW LAW MAW LAW
Composite 243 231 0.69 0.59
Basic Section 3.32 3.24 0.59 0.49
Advance Section 2.23 2.13 0.69 0.61
EBPC Subsection 3.20 3.09 0.65 0.52
RV Subsection 3.44 3.39 0.65 0.55
RC Subsection 2.12 1.89 0.81 0.68
SSL Subsection 2.40 2.37 0.76 0.09
PV Subsection 2.09 1.99 0.74 0.71




Table 16. Importance Means and Standard Deviations for Hours of Academic

Coursework

More Than 40 Hours Academic Work (MAW) vs. Less Than 40 (LAW)

Section Importance

M SD
MAW LAW MAW LAW
Composite 3.34 333 048 0.48
Basic Section 3.01 2.91] 0.67 0.02
Advance Section 3.22 3.25 0.55 0.53
EBPC Subsection 273 2.64 0.88 0.83
RV Subsection 3.28 3.18 0.60 0.57
RC Subsection 311 3.12 0.60 0.63
SSIL Subsection 333 3.37 (.59 0.52
PV Subsection 316 3.19 0.64 0.58
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Table 17. Knowledge Means and Standard Deviations for Hours of Patient Care

Patient Care (PC) vs. No Patient Care (NPC)

Section Knowledge

M 5D
PC NPC PC NPC
Composite 62.97 65.83 14.07 12.84
Basic Section 7279 7485 16,78 17.09
Advance Section 54.94 58.46 17.67 14,30
EBPC Subsection 70.14 73.89 22.39 19.17
RV Subsection 76.09 76.04 25.16 23 90
RC Subsection 60.39 62.50 25.74 24 98
SSL Subsection 51.60 55.56 21.80 2048
PV Subsection 55.07 59.26 26.71 27.53




Table 18. Comfort Means and Standard Deviations for Hours of Patient Care

Patient Care (PC) vs. No Patient Care (NPC)
Section Comfort
M S
PC NPC PC NPC
Composite 2.41 2.35 0.62 0.68
Basic Section 3.26 3.31 0.49 0.60
Advance Section 221 2.17 0.64 0.07
EBPC Subsection 3.15 3.16 0.53 0.66
RV Subsection 338 3.47 0.55 0.02
RC Subsection 1.93 2.12 0.77 0.75
SSL Subsection 2.48 2.30 0.71 0.73
PV Subsection 2.07 2.02 071 0.75
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Table 19. Importance Means and Standard Deviations for Hours of Patient Care

Patient Care (PC) vs. No Patient Care (NPC)
Section Importance
M SD
PC NPC PC NPC
Composite 3.28 3.40 0.46 0.50
Basic Section 2.97 2.97 0.65 0.65
Advance Section 3.17 329 0.49 0.57
EBPC Subsection 2.68 2.71 0.83 0.90
RV Subsection 325 322 0.61 0.57
RC Subsection 3.02 3.20 0.62 0.60
SSL Subsection 3.30 3.39 0.51 0.59
PV Subsection 3.12 323 0.52 0.69




Table 20. Knowledge Means and Standard Deviations for Workshop Implementation

Implementation of an Evidence-Based Concepts Pilot Workshop

Section Knowledge

M SD
Fre Post Pre Post
Composite 66.00 69.50 13.29 9.26
Basic Section 76.67 77.78 11.05 21.60
Advance Section 57.27 62.73 16.63 9.04
EBPC Subsection 76.00 84.00 1578 29 51
RV Subsection 77.50 70.00 24.86 28.38
RC Subsection 60.00 56.67 26.29 31.63
SSL Subsection 56.00 92.50 24.59 16.87
PV Subsection 56.67 50.00 31.62 28.33
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Table 21. Comfort Means and Standard Deviations for Workshop Implementation

Implementation of an Evidence-Based Concepts Pilot Workshop

Section Comfort

M S
Pre Post Pre Post
Composite 2.46 2.95 0.70 0.59
Basic Section 3.00 328 0.62 0.62
Advance Section 2.25 2.77 0.66 0.62
EBPC Subsection 2.90 310 0.57 0.77
RV Subsection 3.10 3.45 0.74 0.50
RC Subsection 2.10 2.65 0.84 0.82
SSL Subsection 2.47 2.87 0.72 0.76
PV Subsection 2.10 2.75 0.61 0.63




Table 22. Importance Means and Standard Deviations for Workshop Implementation

Implementation of an Evidence-Based Concepts Pilot Workshop
Section Importance

M SO
Pre Post Pre Post
Composite 342 342 0.24 0.45
Basic Section 3.75 3.58 0.26 0.50
Advance Section 3.23 3.33 0.32 0.44
EBPC Subsection 3.75 3.55 0.42 0.50
RV Subsection 3.75 3.60 0.35 0.52
RC Subsection 3.00 3.10 0.24 0.52
SSL Subsection 3.43 3.50 0.6l 0.53
PV Subsection 3.15 3.30 0.34 0.48
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CHAPTER V
DISCUSSION & CONCLUSIONS
Discussion
Evidence-based practice concepts vary from a basic understanding to more
advanced comprehension. As assessed on the Evidence-Based Concepts for Clinical
Practice Assessment, athletic training educators’ overall knowledge percentage was
considered to be low with an average of 64.4%. A main effect was found within the
survey instrument between the basic and advance-level questions; educators performed
better on the basic-level (EBPC & RV) questions than on the more advance-level (RC,
SSL, PV) questions. Therefore, the more difficult the evidence-based concepts became,
the lower the scores were on the instrument. Although 64.4% is considered relatively low
for knowledge assessment, subjects of this analysis scored similarly to other pre-
workshop groups previously examined. Fritsche et al. examined a group of health
professionals prior to a 3-day EBP workshop and found mean knowledge scores via the
Berlin Questionnaire to be 6.3 out of 15 (42%) (Fritsche, 2002). Similarly, Nicholson et
al. evaluated a sample of allied health clinical educators and found their pre-workshop
knowledge scores via the /resno Test to be 57.9% (Nicholson, et al., 2007). However, it
is important to note that the knowledge percentages attained from these research studies
were collected as long as five to ten years ago. Since then, these health professions have
taken several essential steps in improving evidence-based practice knowledge levels of
clinicians. Therefore, it is necessary to reevaluate the larger population of both athletic
training educators and clinicians to gain a better perspective of the content areas EBP

workshops and courses should be focusing on.
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Before it can be expected that athletic training students comprehend evidence-
based concepts, it is important to determine an educator’s comfort level for implementing
such concepts into their didactic curriculum. Overall comfort scores assessed within this
study averaged at 2.4 out of 4, indicating that the majority of athletic training educators
felt relatively uncomfortable with their content knowledge of the eleven evidence-based
concepts. Educators felt slightly more comfortable with the basic-level questions such as
reliability and validity. However, comfort levels decreased the more complex a concept
became, particularly with reliability coefficients and predictive values. Similar pre-
mtervention comfort scores (2.8 out of 5) were found in allied health clinical educators
that were asked to assess their confidence levels of online skills for access to medical
knowledge and support of EBP teaching (Nicholson, et al., 2007).

Along with knowledge and comfort, it is also important to appraise athletic
training educators’ beliefs towards the importance of implementing particular evidence-
based concepts within athletic training diagnostic coursework. As assessed on the
instrument, educators held the beliefs that the eleven evidence-based concepts evaluated
were important for implementation; overall importance scores averaged at 3.3 out of 4
(82.5%). Interestingly, educators believed the more advanced evidence-based concepts
were just as important for implementation as the basic foundations. In a similar
assessment of physiotherapists” attitudes and beliefs towards EBP, it was found that 90%
of the subjects believed evidence-based practice was important and necessary (Jette, et
al., 2003). Therefore, it is evident that athletic trainers along with other health care

professionals believe EBP is a necessary component for the enhancement of allied health.
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Overall, athletic training educators current knowledge, comfort, and importance
scores appear t0 be at similar levels to where other allied health educators once were.
Although the numbers may look the same, it is important to point out that the data
collected from other allied health professions has since then been followed up with
workshops, short-courses, and programs, along with continued post-intervention
analyses. Furthermore, our baseline assessment of evidence-based practice in athletic
training educators occurred for other professions as long as ten years ago. Only recently
has the athletic training profession begun to imcorporate EBP concepts and information
into workshops and publications such as the Jowrnal of Athietic Training (Hootman,
2004).

It is evident that athletic training educators and clinicians believe evidence-based
practice is a necessary component for incorporation into the profession (Bostic, 2009:
Hertel, 2005). Currently, focus is slowly beginning to shift away from the basics of what
evidence-based practices entails towards ways to facilitate the implementation of EBP
into education (Bostic, 2009). However, the knowledge, comfort, and importance levels
for EBP implementation must steadily increase before athletic training can be considered

an evidence-based profession.

Terminal Degree

We hypothesized that athletic training educators with a terminal degree would
score higher knowledge percentages as well as higher comfort and importance scores on
the Evidence-Based Concepts for Clinical Practice Assessment than athletic training

educators without a terminal degree. We found that educators with a terminal degree
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attained significantly higher composite knowledge percentages and composite comfort
scores; however, no difference in importance scores between the two groups was found.
More specificaily, educators with a terminal degree felt more comfortable with the
advanced evidence-based concepts, particularly the reliability coefficients, sensitivity,
specificity, and likelihood ratios.

Generally, individuals pursuing a terminal degree are required to become more
competent in statistical analyses (Hertel, et al., 2001). Doctoral education programs
typically entail more courses in statistical concepts, therefore leading the individual to
greater skill levels of data synthesis, breakdown, and critical appraisal. These skills are
further enhanced by a dissertation and numerous research projects associated with a
terminal degree. Furthermore, individuals with a terminal degree may often be in position
that requires continual research publications for promotion and tenure (Hertel, et al_,
2001; Kronenfeld, et al., 2007, Starkey & Ingersoll, 2001). Such requirements
automatically expose these individuals to tasks that an individual without a terminal
degree may not carry. Thus, we would expect to see individuals with a terminal degree
score higher on the Evidence-Based Concepis for Clinical Practice Assessment than
individuals without a terminal degree. Interestingly, however, both individuals with a
terminal degree and those without felt similarly in regards to the importance of
implementing evidence-based concepts into athletic training curricula. This similarity
between groups could be due to the various barriers pertaining to workload and
assignment time, which therefore could significantly affect educators’ attitudes towards

the importance of new concepts, regardless of the type of degree they hoid.



Hours Per Week of Research

It was hypothesized that athletic training educators who spend more than five
hours per week on research would achieve higher percentages and scores on the
knowledge, comfort, and importance sections of the survey instrument. We found that
educators who conducted more than five hours of research per week scored significantly
higher composite percentages on the knowledge section as well as higher composite
scores on the two calibration sections. These educators felt more comfortable with both
the basic and advance sections, particularly the evidence-based practice concepts and
reliability coefficient sections. They also regarded the reliability coefficients, sensitivity,
specificity, and likelihood ratios to be of greater importance for implementation than
individuals who did not conduct more than five hours of research per week.

Normally, individuals who conduct research on a weekly basis spend more time
focusing on data synthesis and critical appraisal. Performing research can include a wide
variety of tasks; research design, data collection and synthesis, conducting statistical
analyses, critically appraising results as well as other research studies, and deducting
conclusions from a given data set are just a few of the many components of conducting
research. Due to the increased focus on statistical processes, individuals who conduct
research on a weekly basis are more likely to have a better understanding of the
fundamental evidence-based concepts, and therefore perform better on the /vidence-
Based Concepis for Clinical Practice Assessment. Similarly, we would expect to find that
individuals who conduct research on a weekly basis to believe the incorporation of EBP

concepts into the curriculum are more important.
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“Evidence-Based”-Related Workshops

It was hypothesized that athletic training educators who had previously attended
“evidence-based practice”-related workshops would attain higher knowledge, comfort,
and importance percentages and scores. In regards to overall knowledge percentages, the
findings did not support our initial hypothesis; there were no significant differences found
between the two groups. However, athletic training educators who had previously
attended EBP workshops achieved significantly higher overall composite comfort scores.
Furthermore, these individuals reported significantly higher comfort scores for not only
the evidence-based practice concepts subsection, but also for the more advance sections,
including sensitivity, specificity, likelihood ratios, and predictive values. Finally,
although no significant differences were found for overall importance scores, athletic
traiing educators who had previously attended EBP workshops indicated significantly
higher importance scores for the fundamental evidence-based concepts.

Several “evidence-based”-related workshops have been made available to athletic
trainers at both the district and national levels over the past several years (Best, lrrgang,
Fritz, & Worrell, 2004). However, the majority of these workshops are introductory and
solely focus on what evidence-based practice is and how it is needed in athletic training
to help promote and further enhance the profession. Advance-level workshops detailing
higher-level statistical concepts are available, however very few suggest ways to carry
this knowledge over into the classroom. Although workshops typically do not change a
clinician’s daily practices (Coomarasary, 2004), they have been found to change
attitudes and perceptions (Stevenson, et al., 2004). Individuals who have previously

attended “evidence-based”-related workshops may have scored higher on the importance
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scale because they have already been introduced to the concepts and therefore agree with
its importance for implementation. Individuals who have never attended an “evidence-
based”-related workshop before however, may not fully comprehend the fundamentals of

the EBP concepts and therefore deem them unimportant.

Years of Athletic Training Teaching Experience

We hypothesized that there would be a positive relationship between the number
of years an educator has been teaching athletic training coursework and knowledge,
comfort, and importance percentages/scores on the kvidence-Bused Concepts for Clinical
Practice Assessment. However, the findings revealed that there were no correlations for
knowledge, comfort, or importance and therefore did not support our initial hypotheses.

Although it might be suspected that an individual who has taught athletic training
longer may score higher on the survey instrument, more information is needed to
determine the true relationship. Furthermore, the participants of this study were not
required to identify which courses they were instructing, how long they had been
instructing each particular course, as well as if they consecutively taught a specific class
or taught various classes each academic year. Additionally, some educators may be more
willing to incorporate evidence-based practice into their curriculum; however their
motives were not assessed and cannot currently be identified. Unfortunately, our analysis
of the relationship between years of athletic training teaching experience and knowledge,
comfort, and importance levels of evidence-based concepts cannot be compared to
previous research as very few to no preceding studies conducted had assessed the years of

teaching experience among their subjects.
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Hours Per Week of Academic Coursework

It was hypothesized that there would be no significant differences in knowledge,
comfort, and importance between athletic training educators who conduct more than forty
hours of academic coursework per week and those who conduct less than forty. Contrary
to our initial hypothesis, educators who conduct more than 40 hours of academic
coursework per week scored significantly higher composite knowledge percentages.
However, in support of our initial hypotheses, there were no significant differences
revealed in either comfort or importance sections of the instrument. Similarly to the
results found in years of athletic training teaching experience, although significant
knowledge differences were found, we are unaware as to how these educators are
classifying academic coursework. Academic coursework can include numerous tasks
such as mentoring and advising students, curriculum preparation, in-class instruction,
among several other administrative responsibilities (Judd & Perkins, 2004). Thus,
although further research needs to be conducted to specify how these educators classify
academic coursework, individuals who spend more than 40 hours per week are typically
more likely to examine research more frequently. Individuals who spend less than 40
hours per week on academic coursework generally have other responsibilities occupying

their time, such as the various duties in the clinical setting.

Hours Per Week of Patient Care
We hypothesized that there would be no significant ditferences in knowledge,
comfort, and importance between athletic training educators who performed patient care

on a weekly basis and those who did not. The findings support our initial hypotheses in
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that there were in fact no significant differences revealed in any of three survey sections
assessed.

Although some educators may not conduct patient care on a weekly basis, they
most likely have numerous other responsibilities that fill their time. Program directors,
for example, have responsibilities in teaching, administration, service, and research
(Bordage, et al., 2000), leaving very little to no spare time for patient care. Therefore,
regardless if an individual is conducting patient care, athletic training clinicians and
educators carry extremely full workloads that may prevent them from taking the time to
learn evidence-based practice as well as discover ways to implement it into their already

demanding schedules.

Implementation of an Evidence-Based Concepts Pilot Workshop

We hypothesized that there would be no significant differences between pre-
wortkshop and post-workshop scores on the three sections of the Evidence-Based
Concepts for Clinical Practice Assessment. No significant differences were found in the
importance section, therefore supporting our initial hypothesis. However in regards to the
knowledge section, although no significant differences were found overall or in the basic
and advance sections, post-workshop percentages were significantly higher in the
subsection including sensitivity, specificity, and likelihood ratios. It was also revealed
that post-workshop comfort scores increased in the advance-level sections, particularly
with the predictive value concepts. Retrospectively, the number of workshop participants
was smaller than anticipated; therefore the results of this analysis may not have as great

of an effect as we may normally expect.




Due to the five-hour duration of this single-day workshop, athletic training
educators may have left with feelings of being overwhelmed from the abundant amount
of EBP information provided. This pilot workshop not only combined both introductory
and higher level evidence-based concepts for implementation into didactic and clinical
education, but also included two additional sections {/ncorporating Clinical Prediction
Rules into Entry Level Education and Incorporating Systematic Reviews into Entry-Level
Education) that did not relate to the contents of the survey. For some participants, this
may have been their inaugural introduction to evidence-based practice concepts and
implementation techniques; therefore their importance levels may have stayed the same
because they still are not convinced of its need into the curriculum. However, since most
workshops are found to change participants’ attitudes (Coomarasamy, 2004: Stevenson,

et al., 2004), it is no surprise that post-workshop comfort levels were increased.

While the assessment of the effects of evidence-based practice on the independent
variables within this study are important, the larger focus must currently remain on the
global issues of EBP implementation within the athletic training profession. Overall, the
main goal of this allied health care profession is to improve patient care (A. Snyder, et al.,
2007). However, such improvements require evidence that treatment plans and clinical
decisions are not only effective and produce positive results, but are also the most time
and cost efficient for the patient and clinician. To do so, we must produce evidence-based
clinicians that will routinely search the evidence for the optimal treatment methods and

interventions for each patient or problem. Unfortunately, without the implementation of
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EBP into didactic and clinical athletic training education, such clinicians may never be
available.

As previously mentioned, there are numerous obstacles preventing evidence-
based practice into both the clinical setting and classroom. Clinicians tend to believe that
EBP will lead to cookbook practices that will neglect the goals and concems of the
patient (Haynes, 2002). Furthermore, time, lack of EBP knowledge, and unwillingness to
change their practices have been other barriers preventing various allied healthcare
professionals from accepting evidence-based practice (Bidwell, 2004). In the classroom,
several questions and challenges have prevented educators from also incorporating EBP.
Previously, educators have hesitated towards implementation due to the uncertainty of
teaching ambiguity. Evidence-based practice requires clinicians to question current
interventions and search for appropriate evidence supporting or refuting those decisions.
However, an educator may question how to proceed with instruction when there is no
evidence available for a particular concept (H. G. Welch & Lurie, 2000). Similarly,
educators may not be willing to accept a new method of teaching that creates new
reservations (Johnston & Fineout-Overholt, 2005). To implement evidence-based
practice, educators and clinical instructors must be ready to admit to such uncertainties so
that they may move toward the novelty of being an evidence-based clinician and
educator.

Interestingly, many athletic training educators are already implementing the tools
necessary for evidence-based practice without realizing it. Problem-based learning, a
teaching strategy that has been adequately incorporated into many athletic training

education programs, allows students to enhance their critical thinking and problem
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solving skills; two tasks essential for the evidence-based clinician (Heinrichs, 2002).
With problem-based learning and various other active-learning strategies engraved into
the curriculum, transformations to incorporate evidence-based concepts should become
relatively easy. To further add to the simple transition, many athletic training education
programs have already begun to implement research methods courses into the curriculum.
Such classes also augment a student’s critical thinking ability, as well as provide them
with a basic understanding of some of the important statistical concepts within EBP.
Even though research methods concepts are currently most often not introduced to the
athletic training students until later in their undergraduate career, if at all, it is one step in
the right direction. In the upcoming years, program directors should not only focus to
make sure research concepts are included into the curriculum, but to also shift research
methods components to the freshman and sophomore level so that students will have
more time to digest and incorporate statistical concepts and critical thinking skills into
their developing practices.

Although transforming athletic training education programs to incorporate
evidence-based practice may be relatively straightforward, the process cannot begin if
program directors and educators are not prepared. Conveniently, several studies have
revealed that numerous evidence-based practice workshops and short courses have been
proven effective in other allied healthcare professions. Such workshops have also been
made available for athletic trainers at both the district and national levels. However, the
majority of these sessions generally have discussed what evidence-based practice is,
instead of delving into teaching specific concepts and providing ways for implementation

into curriculum and clinical practice. Athletic training continuing education units (CEUs)
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have also been awarded to individuals completing certain workshops, courses, and
quizzes on evidence-based practice; however with the numerous CEUs available annually
for an athletic trainer to complete, individuals may opt to choose to earn CEUs in content
areas they are more comfortable with.

The single-day workshop offered within this study focused to provide a pilot
group of athletic training educators with the knowledge of the primary evidence-based
and statistical concepts, as well as explore ways to incorporate such fundamentals into
didactic and clinical education. Although significant differences were not found with
overall knowledge levels after the workshop, an informal critique via evaluation forms of
patticipants’ perceptions of the session indicated that the workshop was beneficial and
should be repeated at the national level. Therefore, instead of focusing on the definition
of evidence-based practice and where athletic training is in regards to its incorporation,
future workshops and short-course sessions should concentrate on improving educators’
knowledge of the necessary EBP concepts needed for successful implementation.

One of the most difficult tasks for a presenter is determine which information
should be included in a workshop or short-course, and which details should be
disregarded. In regards to evidence-based practice, there should be a clear differentiation
between introductory and advance level workshops. Introductory workshops should
typically include information pertaining to the basics of EBP as well as literature
searching and critical appraisal, while more advance courses should focus on higher-level
statistical concepts (Yousefi-Nooraie, et al., 2007). Introductory workshops that are
offered most often change attitudes of the participants, however many individuats do not

usually change their practices after attending a single workshop or short course
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(Coomarasamy, 2004). Furthermore, including information about advance level concepts
in an introductory workshop may overwhelm a participant and therefore decrease their
willingness for incorporation into clinical practice even more. Thus, future workshops
and short-courses must be carefully distinguished between introductory and basic so that
clinicians will not be engulfed with new information for implementation into their daily
practices.

Along with increasing evidence-based practice knowledge levels of athletic
training educators, focus must also be given to improving comfort levels of EBP content,
Typically, the more knowledge a clinician has about a particular concept, the more
confident and comfortable they are. Therefore, by focusing on the quality and prevalence
of EBP workshops and shost courses to include applicable information, educators will
gradually become more comfortable with their content knowledge of evidence-based
concepts. Furthermore, since this study revealed that educators believe the identified EBP
concepts are important for incorporation into the curriculuimn, these increased comfort
levels may also enhance their willingness to begin implementation.

To maintain accreditation, it is required that each athletic training education
program comply with the educational standards as developed by CAATE. These
standards are used to prepare entry-level athletic trainers and provide the minimum
academic requirements for the ATEP (Sexton, 2008). Due to the in-depth nature, if a
component is not included in these standards, it is generally not emphasized within an
athletic training education program. Therefore, for the athletic training profession to
progress towards evidence-based practice, future revisions of the CAATE standards

should begin to incorporate the fundamental EBP concepts. By making these concepts a



requirement for implementation, athletic training educators will have no choice but to
improve their content knowledge and comfort levels of incorporating evidence-based
practice into their curriculum. Ultimately, the overall goal of the athletic training
profession is to improve patient outcomes. Thus, by beginning with revisions of the
CAATE standards, the inevitable incorporation of evidence-based practice will hopefully
escalate through both educational and clinical practices to bring athletic trainers one step

closer in the right direction.

Limitations

Certain limitations existed within this study that may have affected the results. To
begin, the subjects in this study were not a random sample of the population. Athletic
training educators registered for the 2009 Athletic Training Educators’ Conference were
assessed; therefore the subject group was a population of convenience. Next, there was a
possibility that participants had different interpretations of the survey questions than the
research team intended. To combat these issues, questions were developed to be as clear
and to the point as possible with the least amount of directions required.

An additional limitation to this study is that the pre-conference pilot workshop,
Evidence-Based Concepis for Clinical Practice Education: 4 Study Investigating the
Effectiveness of a Single-Day Workshop, was not the only “evidence-based”-related
workshop taking place the day it was offered. Another pre-conference workshop,
Evidence Based Praciice: Assessing Athletic Training Ouicomes, took place in the same
afternoon, and the locations of each workshop were unclear. Furthermore, educators were

unsure of which evidence-based practice workshop they were registered for, and as a
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result individuals were mistakenly attending the incorrect session. To account for this
confusion, two members of the research team stood outside each workshop to help direct
registrants to their appropriate destination. Additionally, contact information was
collected during our pre-conference workshop so that the correct attendees would be
contacted for the post-workshop survey assessment.

Finally, definitions of the independent variables within this study were a
limitation. Due to the already extensive length of the survey instrument, operational
definitions were excluded for each individual variable. Participants were therefore free to
interpret demographics such as years of athletic teaching experience, hours of research,
patient care, academic work per week, and “evidence-based”-related workshops however

suited them best.

Conclusions

The purpose of this study was to first determine the knowledge, comfort, and
importance levels of evidence-based practice concepts and principles by CAATE
accredited athletic training educators. The second purpose was to examine the
effectiveness of a pilot workshop designed to provide information related to the
evaluation of EBP concepts linked to diagnostic testing. The key information presented
by this study is beneficial in providing a baseline of where athletic training educators
currently stand in regards to evidence-based practice. This baseline is particularly
important in identifying the direction and need for further research. Considering the
results of this study, there is a definite need for the further education of athletic training

educators in regards to evidence-based practice concepts, with a specific focus placed on



distinguishing strategies for implementation into didactic curricula. The results of this
study further indicated that single-day workshops focusing on evidence-based practice
might be an effective way to increase knowledge and calibration levels of athletic
training educators as well as educate them on how to implement evidence-based concepts
nto diagnostic courses.

Research on the knowledge, comfort, and importance levels of athletic training
educators and clinicians is severely limited. Therefore, future research should focus to
examine not only a larger population of athletic training didactic and clinical educators,
but also athletic training clinicians. Additional single-day workshops also need to be
designed and further assessed on a larger sample of participants. Furthermore, evidence-
based practice teaching models should be developed for implementation into athletic
training diagnostic coursework. Finally, long-term, research shouid begin to focus on the

incorporation of EBP into clinical practices for entry-level athletic training graduates.
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Evidence-Based Concepts for Clinicai Practice Assessment
Assessment of Diagnostic Concepts for Evidence-Based Clinical Practice

The purpose of this study is to assess the knowledge, comfort, and importance levels of
evidence-based practice principles and concepts of CAATE accredited athletic training
educators before and after a single day workshop entitled, Evidence-Based Concepts for
Clinical Practice Education: A Study Investigating the Fffectiveness of a Single-Day
Workshop.

This survey is broken into three sections:
I. Knowledge Assessment (20 Multiple Choice questions)
2. Calibration Assessment (22 Likert Scale questions)
3. Demographic Questionnaire

The survey will take you approximately 25-30 minutes to complete. Please read all
questions and answer them to the best of your ability. Your completion of this survey will
be considered your consent to participate in this study. All information that you provide
will be kept confidential. Upon completion of each survey page press the NEXT button
and the next page of questions will appear. If you need to stop the survey and return to it
later, please press the SAVE button. This will allow you to start the survey from where
you left off.

At the end of the survey you will have the opportunity to request the results of the study
as well as enter for a chance to win a gift certificate. Thank you in advance for your
participation.
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Assessment of Diagnostic Concepts for Evidence-Based Clinical Practice
Part One: Knowledge Assessment

I. Evidence-based practice involves consideration of which of the following:
a. Patient goals and needs
b. Clinician expertise
c. Best research results
d. All of the above

2. The first step of the EBP process is to:
a. Search for research literature
b. Critically appraise the current research
c. Define a clinical question
d. Select a database to utilize

3. Which of the following databases solely encompasses systematic reviews?
a. MEDLINE
b. Cochrane
¢. SportsDiscus
d. PEDRo

4. Which of the following is considered the “gold standard” of experimental research
design?

a. Case report

b. Clinical observation

¢. Prospective cohort

d. Randomized controlled trial

5. According to the Centre of Evidence-Based Medicine Level of Evidence scale, a level
of relates to the highest level of evidence for a diagnostic test:

oo
awvop -

0. Increasing the number of evaluators for a diagnostic test helps to determine:
a. Intra-rater reliability
b. Inter-rater reliability
c. Validity
d. Confidence interval
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7. Conducting a study to assess if a diagnostic test is actually evaluating what it is
reported to evaluate describes which EBP concept?

a. Reliability

b. Validity

c. Predictability

d. Homogeneity

8. Which statistical concept assesses a diagnostic test to determine its reproducibility?
a. Reliability
b. Validity
. Sensitivity
d. Specificity

9. The Ottawa Ankle Rules are found to have high , they do an
excellent job of correctly diagnosing ankle injuries in adults.

a. Validity

b. Reliability

c. Likelihood ratio

d. Kappa coefficient

10. To correct for diagnostic findings that occur due to chance, which of the following
statistics would NOT be applicable?
a. Likelihood ratio
b. Intra-class correlation coefficient
c. Kappa coefficient
d. All of the above are used to correct for diagnostic findings that occur due to
chance

11. If the Kappa coefficient of a particular diagnostic test is 0.83, then this test’s inter-
rater agreement would be considered:

a. Poor

b. Moderate

¢. Good

d. Very Good

12. Which of the following statistical concepts indicates strength of a relationship
between two repeated measures?

a. Likelihood ratio

b. Intra-class correlation coefficient

c. Reliability

d. Sensitivity



148

13. If a diagnostic test is considered to be 100% specific, then:
a. A negative test will capture everyone who has the disease
b. A positive test will capture everyone who has the disease
c. A negative test will capture everyone who does not have the disease
d. A positive test will capture everyone who does not have the disease

14. The higher the sensitivity for a diagnostic test:
a. The more likely a positive finding will rule the disorder out
b. The more likely a negative finding will rule the disorder out
c. The more likely a positive finding will rule the disorder in
d. The more likely a negative finding will rule the disorder in

I5. After conducting a literature search of knee instability tests, you have selected the
best diagnostic test. This ideal test has a:

a. High sensitivity and high specificity

b. High sensitivity and [ow specificity

c. Low sensitivity and high specificity

d. Low sensitivity and low specificity

16. At the ABC University athletic training clinic, the prevalence of post-surgical
ganglion cyst reoccurrence is 30%. One hundred consecutive patients have been included
in a study for a new non-invasive diagnostic test for detection of ganglion cysts. Of these
100 patients, 63 are recognized as truly negative (i.e., truly free of a ganglion cyst). The
number of false positive and false negative patients is identical. Which one of the 4 tables
best describes this information?

A Gold Standard Positive Gold Standard Negative
Test Positive 23 7 30
Test Negative | 7 63 70
30 70 100 Patients
B Gold Standard Positive Gold Standard Negative
Test Positive 30 0 30
Test Negative | 0 70 70
30 70 100 Patients
C Gold Standard Positive Gold Standard Negative
Test Positive 27 10 37
Test Negative |3 60 63
30 70 100 Patients
D Gold Standard Positive Gold Standard Negative
Test Positive 30 7 37
Test Negative | 7 56 63
37 63 100 Patients
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17. Which of the following terms combines sensitivity and specificity to indicate a shift

in probability?

a. Likelihood ratio
b. Positive predictive value
c. Negative predictive value

d. Intra-class correlation coefficient

18. Comparing the true rate to the overall rate is indicative of which of the following EBP

concepts?

a. Reliability
b. Likelihood ratio

¢. Intra-class correlation coefficient

d. Predictive value

19. After conducting an extensive literature search, you have found a new diagnostic
technique that has a positive likelihood ratio of 2.2 and a negative likelihood ratio of 0.2.
The results of this test;
a. Generate large and often conclusive shifts in probability
b. Generate moderate shifts in probability
¢. Generate small but somewhat important shifts in probability
d. Alter probability to a small and rarely important degree

20. Using the table below, please indicate which of the following produces the correct
negative predictive value;

Gold Standard Positive

Gold Standard Negative

Test Positive 23 7 30
Test Negative |7 63 70
30 70 100 Patients

a. 7/70
b. 63/70
c. 70/7
d. 76/63
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Assessment of Diagnostic Concepts for Evidence-Based Clinical Practice
Part Two: Calibration Assessment

Please note that there are two responses to each of the following EBP concepts. The first
response will assess the educator’s comfort level towards their ability to implement the
specified EBP concept. The second response will identify the educator’s beliefs towards
the importance for implementation of the specified EBP concept.

In the first response, please assess your feelings towards your own content knowledge
using these choices:

EBP Concept Implementation Comfort

A. Tam very comfortable with my content knowledge of this EBP concept
B. 1 am comfortable with my content knowledge of this EBP concept

C. 1 am uncomfortable with my content knowledge of this EBP concept

D. L am very uncomfortable with my content knowledge of this EBP concept

In the second response, please assess your beliefs towards the importance for
implementation using these choices:

EBP Concept Implementation Importance

A. This EBP concept is very important for implementation
B. This EBP concept is important for implementation

C. This EBP concept is #nimportant for implementation

D. This EBP concept is very unimportant for implementation



Assessment of Diagnostic Concepts for Evidence-Based Clinical Practice
Part Two: Calibration Assessment
“Definition” of Evidence-Based Practice

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c. Unimportant

d. Very unimportant

Steps of Evidence-Based Practice

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

c. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

¢. Unimportant

d. Very unimportant

Reliability

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

c¢. Uncomfortable

d. Very uncomfortable



2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c¢. Unimportant

d. Very unimportant

Validity

I. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. important

¢. Unimportant

d. Very unimportant

Intra-Class Correlation Coefficient

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c. Unimportant

d. Very unimportant
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Kappa Coefficient

I. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

¢. Unimportant

d. Very unimportant

Specificity

1. Are you comiortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c. Unimportant

d. Very unimportant

Sensitivity

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable



2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Imiportant

¢. Unimportant

d. Very unimportant

Likelihood Ratios

1. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

c. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c. Unimportant

d. Very unimportant

Positive Predictive Values

I. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessment coursework?

a. Very comfortable

b. Comfortable

¢. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

¢. Unimportant

d. Very unimportant
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Negative Predictive Values

L. Are you comfortable with your ability to implement this EBP concept within
diagnostic assessmient coursework?

a. Very comfortable

b. Comfortable

c. Uncomfortable

d. Very uncomfortable

2. How important do you believe this EBP concept is for implementation within
diagnostic assessment coursework?

a. Very important

b. Important

c¢. Unimportant

d. Very unimportant

Thank you for your time and participation in this study. All comments and questions
should be directed towards:

Cailee E. Welch, ATC

Graduate Student, Post-Professional Athletic Training Program
Old Dominion University

cewelch@odu.edu

Your answers will be submitted after you press the FINISH button below.

[f you are interested in receiving the results of this study or if you would like to enter a
drawing for the chance to win one of ten $10.00 Visa gift cards, then please fill in your
current e-mail address below. The results of the study will be sent to you upon the
completion of the study (if you requested) and the winners of the gift certificates will be
notified via e-mail.
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Assessment of Diagnostic Concepts for Evidence-Based Clinical Practice
Demographic Information — General

1. Age:

2. Gender:
a. Male
b. Female

3. Ethnicity:
a. African American
b. Asian
c. Caucasian
d. Latin American
e. Native American
{. Pacific Islander
g. Other

4. How many years of experience do you have as a certified athletic trainer?

Demographic Information — Academic

1. Which of the following degrees have you earned? (Check all that apply)
a. Bachelors degree
b. Masters degree
c. PhD
d. EdD
e. MD
f. DO
2. PA
h. Other

2. What year did you receive your most recent educational degree?

3. Please indicate the type(s) of athletic training education program(s) you are associated
with? (Check all that apply)

a. CAATE accredited undergraduate athletic training education program

b. CAATE accredited entry-level masters athletic training education program

¢. Accredited post-professional masters athletic training education program

d. Doctoral education

4. Are you currently working towards obtaining a terminal degree?
a. Yes
b. No



5. How many years have you been teaching athletic training coursework?
6. How many years you have held your current academic position.

7. What 1s your current academic rank?
a. Instructor or Lecturer
b. Assistant Professor
c. Associate Professor
d. Full Professor
e. Clmical Specialist/Faculty
f. Other

8. What is your current tenure status?
a. Tenured
b. Tenure-Track
¢. Non-Tenure Track

9. On average, how many hours per week do you work acadentically?

Demographic Information — Clinical

1. Are you currently acting as a Clinical Instructor (C1) or Approved Clinical Instructor
(ACI) for a CAATE accredited athletic training education program?

a. Yes

b. No

2. On average, how many students do you clinically supervise per year?

3. Which of the following best describes the setting at which you do most of your patient
care?

a. College/University

b. High School

¢. Clinic

d. Hospital

e. Military

f. Performing Arts

g. Industrial

h. I do not do patient care
i. Other

4. How many full-time certified athletic trainers (including yourself) are in the facility in
which you do the majority of your patient care?
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5. Which of the following job titles most closely describes your current position in the
athletic training facility?

a. Head Athletic Trainer

b. Assistant Athletic Trainer

c. Graduate Assistant Athletic Trainer

d. Director of Sports Medicine

e. I do not work in the athletic training facility

f. Other

6. On average, how many hours per week do you work clinically?

Demographic Information — Research

1. Which source(s) do you utilize to support your instruction of orthopedic diagnostic
testing? (Check all that apply)

a. Textbook

b. Database

¢. Clinical expertise

d. None of the above

2. If you were to research evidence to support the use of knee instability tests, which
database would you utilize most frequently to obtain current research literature?

3. When was the last time you utilized a database to research a topic of interest?
(in days)

4. Have you previously participated in or been involved with a randomized controlled
trial?

a. Yes

b. No

5. How many Evidence-Based Medicine/Practice title related workshops have you
attended in the past year? (This may include lecture series, formal training, course-work
etc.}

3

6. On average, how many hours per week do you spend on research (including research
discussion, literature review, data analysis, etc.)?
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Demographic Information — Athletic Training Education Program

I. What division is the institution in which you are affiliated with?
a. NCAA Division |
b. NCAA Division 11
c. NCAA Division Il
d. NAIA
e. NJCAA
f.NCCAA
g. Other

2. How many years has the athletic training education program you are affiliated with
been accredited?

3. How many total students {officially admitted) doees the athletic training education
program you are affiliated with currently enroll?

4. How many approved chinical instructors are affiliated with the athletic training
education program?

5. How many educational tnstructors teach formalized athletic training courses in the
athletic training education program you are affiliated with?

6. What is the structure of your institution’s academic calendar?
a. Semester
b. Semester with January term
¢. Trimester
d. Quarter
e. Other

7. How many total weeks per year does your athletic training education program
encompass?

Demographic Information — Summary

1. Please indicate the percentage of your total work time that you spend in each type of
activity during an average month? (Total must equal 100%).

Teaching Percentage:
Administration Percentage:
Service Percentage:

Research Percentage:
Patient Care Percentage:




Educators’ Conference Workshops

1. Please identify the 2009 ATEC Pre-Conference Workshop you attended:

a. Best Practices in Athletic Training and Accreditation

b. Preparing a Useful Manuscript Review

¢. Strategies for Millennial Students and Candidates: Beyond Multiple Choice
Examinations

d. Evidence Based Practice: Assessing Athletic Training OQutcomes

e. Utilizing Web 2.0 Technology in the Curriculum

f. Evidence-Based Concepts for Clinical Practice Education: A Study
Investigating the Effectiveness of a Single-Day Workshop

g. I did not attend a Pre-Conference Workshop

h. Other




APPENDIX D

Reliability Raw Data by Question




165

Question 1*

Subject Number Trial 1 Response Trial 2 Response
1 4 4
2 4 4
3 4 4
4 4 4
5 4 4
6 4 4

* The correct answer for question 1 is 4.

Question 2*

Subject Number

Trial 1 Response

Trial 2 Response

1 3 3
2 3 3
3 3 3
4 4 |
5 3 3
6 3 3

* The correct answer for question 2 is 3.

Question 3%

Subject Number Trial 1 Response Trial 2 Response
| 2 2
2 2 2
3 2 2
4 2 2
5 2 2
6 2 2

* The correct answer for question 3 is 2.

Question 4%

Subject Number Trial 1 Response Trial 2 Response
1 4 4
2 4 4
3 4 4
4 4 4
5 4 4
6 4 4

* The correct answer for question 4 is 4.
Question 5%

Subject Number Trial 1 Response Trial 2 Response
] 3 3
2 2 2
3 | I
4 1 I
5 2 2
6 ! 2

* The correct answer for question 5 is 1.
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Question 6%

Subject Number

Trial 1 Response

Trial 2 Response

i

2

e || e

6
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* The correct answer for question 6 is 2.

Question 7*

Subject Number Trial 1 Response Trial 2 Response
1 2 2
2 2 2
3 2 2
4 2 2
5 2 2
6 2 2

* The correct answer for question 7 is 2.
Question 8*

Subject Number Trial 1 Response Trial 2 Response
] ! |
2 1 |
3 1 |
4 1 ]
5 1 1
6 3 |

* The correct answer for question 8 is 1.

Question 9*

Subject Number Trial 1 Response Trial 2 Response
1 3 1
2 1 ]
3 1 3
4 1 ]
5 2 2
6 1 !

* The correct answer for question 9 is 1.

Question 10*

Subject Number Trial 1 Response Trial 2 Response
1 2 4
2 4 3
3 2 2
4 4 3
5 4 4
6 1 ]

* The correct answer for question 10 is 1.
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Question 11*

Subject Number Trial 1 Response Trial 2 Response
1 3 3
2 4 3
3 3 3
4 3 3
5 4 4
6 3 4

* The correct answer for question 11 is 3.

Question 12%

Subject Number Trial 1 Response Trial 2 Response
1 2 3
2 2 2
3 1 2
4 3 3
5 l I
6 2 2

* The correct answer for question 12 is 2.
Question 13*

Subject Number Trial 1 Response Trial 2 Response
1 3 3
2 2 3
3 3 3
4 2 2
5 3 3
6 2 3

* The correct answer for question 13 is 3.

Question 14*

Subject Number Trial 1 Response Trial 2 Response
I 3 3
2 2 3
3 3 3
4 1 |
5 3 3
6 3 3

* The correct answer for question 14 is 2,

Question 15%

Subject Number Trial 1 Response Trial 2 Response
1 1 ]
2 1 1
3 i 2
4 I |
5 3 i
6 1 I

* The correct answer for question 15 is 1.
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Question 16*

Subject Number

Trial I Response

Trial 2 Response

1 { |
2 4 4
3 2 ]
4 | ]
5 | 1
6 | 1

* The correct answer for question 16 is 1.

Question 17*

Subject Number

Trial 1 Response

Trial 2 Response

1 l I
2 l |
3 | I
4 2 ]
5 i ]
6 2 2

* The correct answer for question 17 is 1.

Question 187

Subject Number Trial 1 Response Trial 2 Response
] 4 4
2 4 2
3 4 4
4 3 4
5 4 4
0 4 4

* The correct answer for question 18 is 4.
Question 19*

Subject Number Trial 1 Response Trial 2 Response
1 3 3
2 3 3
3 1 )
4 3 ]
5 3 1
6 ! 1

* The correct answer for question 19 is 3.

Question 20*

Subject Number Trial 1 Response Trial 2 Response
1 2 2
2 2 2
3 1 |
4 3 2
5 2 4
6 2 i

* The correct answer for question 20 is 2.
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APPENDIX E

Pre-Conference Letter of Instruction Sample
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Dear )

As aregistrant of the 2009 Athletic Training Educators’ Conference we would like to
mvite you to participate in a pre-conference survey assessment. The purpose of this
evaluation is to assess the knowledge, importance, and comfort levels of evidence-based
practice diagnostic concepts of athletic training educators and clinicians. This research
study 1s being conducted by Sara Brown, MS, ATC, Bonnie Van Lunen, PhD, ATC,
Stacy Walker, PhD, ATC, and Cailee Welch, ATC, and has been approved by the Human
Subjects Committee of the College of Education at Old Dominion University.

The pre-conference online survey (link attached below) will take approximately 20-30
minutes to complete and should be submitted by February 19, 2009. At the conclusion of
the conference, a subgroup may be identified to participate in a post-conference
assessment.

It 1s our hope that the information gathered from this study will guide us to bring athletic
training educators and clinicians one step closer to effectively implementing EBP into
athletic training didactic curricula.

Thank you for your time,
Cailee Welch, ATC

Old Dominion University
cewelch(@odu.edu

Link to Survey: https://periwinkle.ts.odu.edu/surveys/SWN2EK/
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APPENDIX F

Pilot Workshep Outline and Primary Content




Evidence-Based Conceplts for Clinical Practice Education:
A Study Investigating the Effectiveness of a Single-Day Workshop

WORKSHOP SCHEDULE

1:00pm — 1:10pm — Welcome

1:10pm — 2:40pm — Evidence in Diagnosis
~ Sara Brown, MS, 41TC

2:40pm - 2:50pm — Break

2:50pm — 4:10pm — Round-Table Discussion
~ Mark Laursen, MS, ATC

4:10pm — 4:15pm - Break

4:15pm — 4:30pm — Incorporating Clinical Prediction Rules into Entry
Level Education
~ Bonnie Van Lunen, PhD, ATC

4:30pm — 4:55pm — Incorporating Systematic Reviews into Entry-Level
Education
~Juy Hertel, Phi), ATC

4:55pm — 5:00pm — Conclusion/Workshop Evaluation
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"Evidence in

Diagnosis

Steps to Evidence

m Ask focused questions.
m Find the evidence.

m Critically appraise.

m Make a decision.

m Evaluate performance
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Ask focused questions.

Steps to Evidence

Patient or Intervention | Comparison Qutcome
Problem
In non- ...who should |...compared |...to reduce
adolescent getreferred | to who should | the number of
patients with | for not... unnecessary
acute ankle radiographs... X-rays and
trauma... trips to the
emergency
room.

Levels of Evidence

Well-designed randomized controlled trials
Prospective studies

Cohort studies

Medina, 2006

*During Workshop presentation, the Levels of Evidence scale above was corrected with | being
the highest level and 5 being the lowest level of evidence
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Thermoregulatory Influence of a Cooling Vest on

Hyperthermic Athletes

Rebecca M. Lopez, M5, ATC* Michelle A, Cleary, PhD, ATCT; Leon C. Jones,
MS, ATC$; Ron E. Zurl, M5, ATCE

‘Unversity of Comnecheul, Sterrs, CT: U wersly of Hawa' . Hoveldu, B, Tlancaster Fige School, Lancaser, ™%,
§Broward Hea t~. Cora Sprangs, FL

CaOTEE T S
) ot A e, L case report

Rhabdomyolysis of the Deltoid Muscle in a
Bodybuilder Using Anabolic-Androgenic Steroids:

A Case Report
Uri Farkash, MD; Nogah Shabshin, MD; Moshe Pritsch {Perry), MD

Sheba Medca Cerler. Tel Hashorrer, srasl

Steps to Evidence

{Understand hlas




lagnostic Tests

m Reliability
m Validity
m Accuracy
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Reliability

m |ntra-rater reliability
m [nter-rater reliability

m Steps to enhance reliability?

Data Types

m Nominal (categorical; order of categories is arbitrary)
m Ordinal (categorical; logical ordering of categories)
m Interval (equal intervals; no absolute zero)

m Ratio (equal intervals; zero point)
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Reliability Measures

m Intraclass Correlation (ICC)

A measure of agreement between observers
that can be used when your observations are
scaled on an interval or ratio scale of
measurement,

® Kappa statistic (k)

A measure of agreement for categorical data.
Accounts for agreement that occurs by chance.

Reliability Measures (ICC & Kappa)

If the measure falls

within this range... ...then the reliability is

<(0.5 Poor

0.5-0.75 Moderate

>0.75 Good
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Prevalence

m Extent to which a condition is present in a
specific population.

m Changes based on group being studied.

Pretest / Posttest Probability

m Pretest: Likelihood that a pt exhibits a
specific disorder before the examination is
performed. (Cleland, p. 3)

m Posttest: Likelihood that a pt exhibits a
specific disorder after the examination is
performed.



Clinical Test Positive

Clinical Test Negative

Grey dots = population of patients with knee pain

Red dots = pts w/ ACL sprains
Green dots = pts w/o ACL sprains

Clinical Test Positive | @ '
@ @@ 5] e o

© e ® o
& o
© 0 g0, 06 0

Clinical Test Negative
© © ©
&) o

We perform a test and wouid like to think that it correctly categories each
patient as either having the disorder or not.
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Reference Standard
pOSiU"Je

Clinical Test Positive

Clinical Test Negative

We can compare our results against those of a gold (or reference) standard.

Reference Standard
Positive

Clinical Test Positive

Clinical Test Negative

False positive r
positive result False negative result

True positive result
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Red = ACL sprain

Arthroscopy Posilive
{n=23)
e o e 9 ©
Costello Test Positive @ ® g
(n = 20) e © WE? 3 o
@ ® OV
@) 9 O
Costello Test Negative ° 0g S o
(h = 20) ® 5 @ o OO
0 O O

Now let's see what happens when our findings are compared to the reference
standard (in this case, arthroscopy).

h ~

Red = ACL sprain

Arthroscopy Positive
{rs = 23)
Costello Test Positive
{n=20) 17 3
a b
Costello Test Negative 6
(n = 20)
c d

Accuracy =100% x{(a+ )/{(a+b+c+ )
=100% x (17 + )/ (17+3+6+ )
=78%



Positive and Negative Predictive
Values (PPV and NPV)

m PPV = the value of the test in predicting a
positive result

m NPV = the value of the test in predicting a
negative result

m Problem: PPV+ heavily influenced by prevalence

Calculating Predictive Values

Arthroscopy
Positive
(n = 20)
Costello Test PPV =a/ath
Positive 5 17,985 =15/18,000
(n = 20) a = 0.08
Costello Test NPV =c/c+d
Negative 5 =5/82,000
(n=20) c = 99.99

Prevalence = 0.02% (20/100,000)
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Prevalence = 20%
{20,000/100,600)

Arthroscopy +

{n = 20,000)
G T PPV =a/ath
ostelio Test _
bositive 15,000 14,400 | =15,000/29,400
a =51.02
Costello Test NPV = ¢/ c+d
Negative 5,000 =5,000/ 70,600
c = Q2 92
Prevalence = 0.02% Arthroscopy +
(20/100,000) (n = 20)
Costello Test PPV =a/lat+bh
ostello Tes —
Positive 15 17,985 = 15 /18,000
a o = .08
c o T NPV =c/c+d
ostello Test _
Negative S =5 /9225}00
= 99.99
c d

Sara’s Mind Reading

Positive (n= )
a
Sara's Mind Reading
Negative (n= )
c

I believe that | can accurately identify your age based on your name. What
should our gold standard be?
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Birth Certificate
Evidence of Age
BEetween 30 - 38

=)

Sara’s Mind Reading
Positive {n = )

True positive | False Positive
a b

Sara’s Mind Reading
Negative (n =) False Negative

c d

How did | do?

m True Positive: Correctly identified my age as
between 30 - 39,
] B Bl

m False Positive: Identified my age as between 30
-39 and | am not in that age range.

m False Negative: Identified my age as NOT
between 30 - 39 and | am between the ages of
30 - 39.



Birth Certificate
Evidence of Age
Betwean 30 - 39

(=)

Sara’s Mind Reading

Pasitive (n= )
a b
Sara's Mind Reading
Negaiive (n= )
c d

Sensitivity:

Test’s ability to detect those patients who actually have the disorder, as compared to

the reference standard.

20 pts w/ disease 20_pts wio 100% Sensitivity
disease
O
® ) @ O
3% o | 0° %@ B0
@ ®
& o o - @ o) o
EIY ®le @
¢ o® @ @@M@@
@ o ®
e 00%0 e s 00%0
o
o O

Positive test

Negative test

With 100% sensitivity, everyone who has the condition will be identified.
But what's the problem with this?
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Test's ability to detect those patients who actually have the disorder, as compared to
the reference standard.

20 pts w/ disease Qgisp;;‘go 100% Sensitivity
)
| O )
o8 o0 o0
e @ Q ¢ @ o
® O ® @ O
@ @ @ @ O
o & 6 @ @ @ &
®” @ g 00 ® @ ne®
@ ® , o8
@ © @ ®
o 0% © o ©0% _| O o
o
Positive test Negative test

SnNout: The higher the e sitivity, the more likely that a egative finding
rules the disorder.

. pragare s = NS A . T 2N
; A L AV HERE 3

Red = ACL aprain

Arthroscopy Positive
{n=23)
Costelio Test Positive
) 17 3
(n=20)
a b
Costello Test Negative 6
(n=20)
c d

Sensitivity = 100% x a/{a+c)

=100% x 17/(17+6)
=73%
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Test's ability to detect thos!patients who actually do not have the disorder, as
compared o the reference standard.

20 pts w/ disease 20‘pts wlo 100% Specificity
disease
®
: coQe
@@@ O @ OO g @ ¢
® %% ® o 90 0C0
© o e ® @y © 0
&
6® o o%12% ¢ Lo ® e 00
® ® ® 900 500
® on®g & @ o o
Positive test Negative test
With 100% specificity, a negative test will capture everyone who does not
have the disease.
Test’spability to detect thch patients who actually do not have the disorder, as
compared to the reference standard.
20 pis w/ disease 20'pts wio 100% Specificity
disease
]
ool e
o 0° g 07y @
e @ ®s @ o0 0%
® e o © ® Lo ©
©% o g0 o © o @ 0F
@ @ @
o 0090 e 00%e ® © o
& e O
Positive test Negative test

SpPin: A test with a high specificity and a positive result is good for ruling in
the disorder.
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Hed = ACL sprain

Arthroscopy Positive
(n=23)
Costello Test Positive ‘
{n =20) 17 3
a b
Costelio Test Negative 6
{n =20)
C d

Specificity = 100% x d/{d+h)
= 100% x 14/(14+3)
=82%

Birth Certificate
Evidence of Age
Between 30 - 38
{(n=14 }
Sara’s Mind Reading
Positive (n= 6 )
a b
Sara’s Mind Reading
Negative (n =10 )
C d

Calculate sensitivity [ = 100% x a/{a+c)]
Calculate specificity [ = 100% x d/{d+b)]
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Likelihood Ratio

m Test is valuable only if it changes the pretest
probability that a patient has the disorder.

m | Rs combine specificity and sensitivity to
indicate a shift in probability.

m Positive LR = change in our confidence (shift in
pre-test probability) that the condition is present
based on a positive test

m Negative LR = change in our confidence (shift in
pre-test probability) that the condition is present
based on a negative test

Birth Certificate
Evidence of Age
Between 30 - 38

=)

Sara’s Mind Reading
Positive (n = )

Sara’s Mind Reading
Negative (n= )

Calculate LR+:



|
Birth Certificate
Evidence of Age
Between 30 - 39
{(n=}
Sara’s Mind Reading
Positive (n= )
b
Sara’s Mind Reading
Negative (n = )
d
Calcutate LR-:
|
United States Census Bureau 91 T
02 - 38
30 - 39 years old = 13.7% of the population
Q5T g
rdx 2 x B "
1 +000- 4 a0
S+
2T 230+ - EC
1;_‘;04“
A 20+ Tw
? 204 Ef
10 4 104 - 50
L -+ an
29 - 2 39
iy
il 1 s 2
a0 4oz )
50 - 4oy Tw
B - 005
7 4 4o 5
=00t
€ O nes b 2
~- 02
20 1 oot :
i aAmy
35 - 05
@3 na
95 L - 0%
Pro-Test Likeliltoad Post-Test
Probalility (%) Ratio Prohabitity (%)
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Interpretation of Likelihood Ratios

Positive LR Negative LR Interpretation
Generate large and often

> 10 <0.1 conclusive shifts in
probability
Generate moderate shifts in

5-10 0102 probability
Generate small but

2-5 02-05 sometimes important shifis
in probability

1-9 0.5 1 Alter probability to a smail

and rarely important degree

Cleland, 2005

Sensitivity = 0.39
Specificity = 0.67
LR+ =1.18

LR-=0.91

Normal Pazellh o Chandsomalack: Patela

JAT, 2008
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Alter probability to a Generate small but Generate large

smadl and rarely sometimes impaortant Generate moderate shifls and cI)ften
important degree. shifts in probability. in probabilty. conclusive
shifts in
probabilily.
1-2 2-5 T >10
Clarke Sign
(1.18)

Positive Likelihood Ratio: Extent to which positive findings changes probability that condition is
present. The higher the number the greater the probability that the condition s present.

Generale small Generate Generate large

Alter probability to a ; and often
but sometimes moderate .
small and rarely . hifls | P conclusive
important degrae. 'ng:;m shifts in S?gésag;m shifts in
o ¥ P ¥ probability.
05-1 0.5-02 0.2-0.1 <0.1
Clarke Sign
(0.91)

Negative Likelihood Ratio: Extent to which negative findings changes probability that condition is present,
The smaller the number, the lower the probability that the condition is present.
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APPENDIX G

Post-Workshop Letter of Instruction Sample



Dear

El

To begin, we would like to thank you for our attending our ATEC pre-conference
workshop, Evidence-Based Concepis for Clinical Praciice Education: A Study
Investigating the Lifectiveness of a Single-Day Workshop. As mentioned in previous
emails as well as at the Educators’ Conference, this study entails a pre- and post-
workshop assessment.

As an attendee of this workshop, I would like to invite you to participate in the post-
workshop survey assessment. The post-workshop online survey (link attached below)
will take approximately 10-15 minutes to fill out and will need to be completed by March
20, 2009,

Information gathered from the post-workshop survey is vital to our study and we greatly
appreciate your willingness to participate thus far. As always, if you have any questions
or comments, please feel free to contact me at any time.

Thank you once again for your time,

Cailee Welch

Old Dominion University
cewelch@odu.edu

Link to Survey: https://periwinkle ts.odu.edu/surveys/WSHEST/
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APPENDIX H

Breakdown of Statistical Tests Utilized
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DATA ANALYSIS

Statistical Package for Social Sciences
(version 16.0, SPSS Inc. Chicago, IL)

Terminal Degree — Hours of Research — “Evidence-Based”-Related Workshops

Hours of Academic Coursework — Hours of Patient Care

Composite: One-Way ANOVA

Knowledge Other: Repeated Measures ANOVA
Comfort All: Mann-Whitney U Test
Importance All: Mann-Whitney U Test

Years of Athletic Training Teaching Experience
Knowledge All; Pearson Product-Moment Correlation
Comfort All; Spearman’s Rank Correlation
Importance All: Spearman’s Rank Correlation

Effectiveness of a Single-Day Pilot Workshop

Knowledge All: Paired T-Test
Comfort All: Wilcoxon Signed-Rank Test

Importance

All: Wilcoxon Signed-Rank Test
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Lab Instructor: Kinesiology & Human Anatomy (EXSC322, 4 cr.)
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Instructor: Prevention & Care of Injuries (EXSC340, 3 cr.)
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examinations, and practical examinations relating to pertinent
course material
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Head Athletic Trainer
» (ertified athletic trainer for lrigh school football, field hockey,
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7/08 — 8/09 Norfolk Collegiate School; Norfolk, VA
Head Athletic Trainer
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