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INTRODUCTION

The purpose of the study is to examine the knowledge
of parents and coaches with regard to medial tibial stress
syndrome (MTSS). If we, as athletic trainers, are able to
identify problem areas and gaps in knowledge bases to
further educate those with this lack of knowledge, the
overall care of the athletes suffering from medial tibial
stress syndrome may be improved.

Medial tibial stress syndrome is a continuum of
overuse trauma to the lower leg, more specifically, the sum
of repetitive microtraumas to the medial tibia induced by
activity which lead to pain and dysfunction in the lower
extremity. The overall management of MTSS can be
considerably more arduous for the sports medicine team
(parents, coaches, athletes, athletic trainers and
physicians), as it must deal with all aspects including
prevention, management and treatment and must take a
multifaceted approach when doing so. The athletic trainers
and coaches are typically on the front lines of the
prevention aspect in the adolescent athlete. These

individuals are typically responsible for both the



conditioning prior to the season and training program
throughout the season. The parents become much more
involved when the athlete sustains MTSS as they must try to
help their adolescent athlete manage the problem. Since
the parents and coaches are such a large part in the
prevention and management aspects of MTSS, their knowledge
of the prevention and treatment must be adequate to prevent
mismanagement or further injury to the athlete.
Understanding the incidence rates of MTSS in different
populations is just as important as knowing how or why it
occurs. Yates and White studied the incidence of MTSS among
naval recruits.! In their literature review, they reference

A\Y

Murbarak et al’s’? characterization of MTSS, stated as “a
symptom complex seen in athletes who complain of exercise
induced pain along the posteriormedial border of the
tibia.”>"’ Collating from several sources, Yates et al’
expanded on this generic definition to both rule out older
thought processes, such as MTSS as an inflammatory response
process. This led the authors to create a more accurate
and complete definition of “a bone stress reaction that

(4

becomes painful,” citing metabolic changes in the bone due
to exercise and increase osteoclastic activity on the

posteriormedial border; often from compression of the bone.

This increase in osteoclastic activity coupled with the



bone’s inability to replace the broken down tissue fast
enough, leads to increasingly porous bone tissue. As the
bone is broken down more easily, the athlete begins to feel
pain as the bone is subjected to microtraumas which can
ultimately result in a stress fracture of the tibia.

Though a good definition is crucial to its correct
diagnosis, knowing its incidence among the active
population is equally helpful in coming to the correct
conclusion and identifying potential athletes who may be at
risk.

Additionally, Yates and White® defined MTSS in their
study based on each subject’s pain history, location of
pain and positive palpation of pain on the posterior-medial
border of the tibia. The authors found forty of the
recruits (35%) developed MTSS and female recruits were
significantly more prone to developing MTSS (incidence
rates of 53% and 28% for male and female recruits
respectively). They concluded that controlling foot
pronation and enabling male and female recruits to train
separately could potentially decrease the incidence of MTSS
in their sample. Furthermore, the authors stated that MTSS
accounts for 13.2% to 17.3% of all running injuries.’

3

The main focus of Galbraith et al’s” study was to delve

into some conservative treatment approaches taken to



expedite the process of returning the athlete to play after
he or she has been diagnosed with MTSS. The authors
concluded that there are in fact several factors that can
be classified as both prevention and rehabilitation. These
factors that can also aid in the recovery process included
relative rest, which can be defined as remaining physically
active while still removing the activity which causes the
unwanted stresses to the body, such as cross training or
implementing low-impact exercises into the a modified
training routine. Additionally, the use of cryotherapy and
electrical stimulation with soft tissue mobilization and
whirlpool baths were also indicated for both the acute and
subacute phases.3

Though there is much literature on the rehabilitation
methods for dealing with MTSS, The NATA issued a position
statement, spearheaded by McLeod et al,® focusing on the
prevention of overuse injuries in the pediatric population,
including MTSS. The position statement highlights some of
the profiles of both male and female athletes that may
predispose athletes to overuse injuries such as tall
stature, more explosive strength, large Q angles, increased
muscle tightness and decreased muscle flexibility. The
authors also stated that a decrease in the overall fitness

level in the general population means that training



routines must be more gradually introduced to help prevent
overuse injuries. They concluded that the athletic trainer
must be able to identify risk factors associated with
overuse injuries as well as taking the appropriate steps as
to help prevent these injuries.

The evaluation, management and risk factors of MTSS
should all be common knowledge among athletic trainers (who
deal with several cases every year) in the high school
setting; however, the coaches and parents of these athletes
are not as well-versed on the subject, nor should they be
expected to be. Several studies®’ have taken a look at the
knowledge of coaches with regard to athletic injuries.
Although this is a huge step, none of the studies surveyed
looked at MTSS or overuse injuries in any form.
Additionally, none of the literature surveyed dealt with
the knowledge of parents of injuries in the adolescent
athlete.

Therefore, this study will be significant, as it will
provide feedback to the knowledge base of parents and
coaches with regard to medial tibial stress syndrome. This
can aid in the care of the athlete suffering from MTSS by
having the athlete’s parents and coaches be able to
potentially identify signs and symptoms and refer their

athlete to their athletic trainer or doctor, potentially



cutting down recovery time. With this knowledge,
communication between the athletic trainer, parents and
coaches will be made easier as all three will be greater
informed. Additionally, the risk of MTSS being mismanaged
in the adolescent athlete can be minimized as both the
coaches would be less likely to have the athlete “walk it
off,” and, similarly, parents will be less likely to push

their children through the pain.



METHODS

The primary purpose of this study was to examine the
knowledge levels of parents and coaches with regard to
medial tibial stress syndrome (MTSS) in the adolescent
athlete. This section will include the following
subsections: Research Design, Subjects, Instruments,

Procedures, Hypotheses, and Data Analysis.

Research Design

This research was a descriptive study utilizing a
research questionnaire. The independent variable was the
group surveyed (either parents or coaches). The dependent
variable was the subjects’ score as measured by the MTSS
knowledge survey, each question being worth one point. This
overall score on the knowledge survey also had two
subscores which were analyzed during hypothesis testing.
The subscores were the prevention knowledge score and
rehabilitation and treatment knowledge score. These three
scores (prevention, rehabilitation and treatment, and
overall score) were separated by the independent variable;

either parent or coach.



Subjects

The subjects used for this study were parents and
coaches of high school athletes in western Pennsylvania in
PIAA districts 7 and 10. The survey was distributed to
athletic directors who agreed to distribute it following
contact with the primary researcher. The athletic
directors then distributed the cover letter containing the
link to the survey to the parents and coaches by sending
home with the school’s athletes. The surveys were then
completed online using SurveyMonkey. Subjects were
included if they were a coach or a parent of a high school
athlete in western Pennsylvania. If a subject fit both
categories of parent and coach, they were excluded from the
main study; however, they were examined as independent data
to see if the overlap showed a significant difference in
the knowledge level.

Each subject was asked via an attached cover letter
(Appendix Cl) to participate in the study by completing an
online survey to assess their knowledge of MTSS (Appendix
C4). Subject participation was completely voluntary and

consent was implied if they chose to complete the survey.



The study was approved by the Institutional Review Board
(IRB) at California University of PA(Appendix C2) prior to
any data collection. Surveys were completed anonymously

and each participant’s identity remained confidential.

Preliminary Research

A preliminary study was conducted with this research
project. The survey was administered to a panel of experts
in the field, four athletic trainers, for content validity
evaluation. Additionally, nineteen subjects were given
the MTSS knowledge survey to assess their knowledge of MTSS
and aid the researcher by providing data on the difficulty
level and reliability of the survey. Of the nineteen
subjects, fourteen completed the survey twice; once upon
reception of the survey and once one week later, in order
to assess reliability. The survey was comprised of a set
of questions derived from the literature outlined in the
Literature Review (Appendix A). Comprised of questions
ranging from “easy” to “hard,” the survey tested the
knowledge in each of the areas of MTSS knowledge including
prevention, mechanism of injury, relative functional
anatomy, treatment and management, as well as some of the

diagnostic testing associated with the evaluation of MTSS.
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Instruments

The Knowledge of Medial Tibial Stress Syndrome Survey
(Appendix Cl) was created by the researcher to assess the
knowledge level of parents and coaches of adolescent
athletes. The survey consisted of thirty questions testing
different knowledge areas of MTSS. To support the
management and prevention areas of the hypotheses, the
sections of prevention and management were not only counted
toward the overall knowledge score, but as an independent
score as well. Although parents and coaches may not know
anatomy and other risk factors, prevention and the
management are the most critical areas they would need to
recognize to provide the minimal level of care for MTSS.
The areas tested included mechanism of injury, relative
functional anatomy, prevention, treatment and management,
and diagnostic testing used for the evaluation of MTSS.
There were between three and five questions pertaining to
demographic information, depending on whether the subject
was a parent, coach or both, which assisted the researcher

in classification of subjects.
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Procedure

The researcher obtained Institutional Review Board
(IRB) approval (Appendix C2) at California University of
Pennsylvania before beginning any data collection or
distribution of surveys. Approval to distribute the survey
to parents and coaches was obtained though the athletic
directors (AD’s) of each high school surveyed. The athletic
directors were contacted via email, found on the PIAA
website. Once approval to distribute the surveys by the ADs
was obtained, the AD’s distributed the cover letters to the
school’s student-athletes to bring home to their parents.
The cover letter (Appendix C3) explained the purpose of the
study to each potential subject to be surveyed. Surveys
were collected for a 4-week period following distribution
from March 7 to April 4, 2012. The survey link was then
deactivated and submissions could no longer be submitted.
This timeframe was selected to allow for adequate time for
both the subjects to complete the survey as well as the
researcher to collect adequate data. The survey data was
anonymous and all online submissions were kept
confidential. The data was collected, entered into an
electronic spreadsheet and analyzed and grouped according

to the relevant demographic classification.
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Hypotheses

The following hypotheses of the researcher were based
on previous research and clinical assumptions.

1. Coaches will have a significantly greater
knowledge of the prevention of MTSS than parents.

2. Coaches will have a significantly greater
knowledge of the rehabilitation and treatment of
MTSS than parents.

3. Coaches will have a significantly greater overall

knowledge of MTSS than parents.

Data Analysis

All data was analyzed by SPSS version 18.0 for Windows

at an alpha level of less than or equal to 0.05. The

research hypotheses were analyzed using a T-test.
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RESULTS

The following section is comprised of the information
gathered through data collection and the analysis of the
Knowledge of Medial Tibial Stress Syndrome Survey
distributed to parents and coaches at six western
Pennsylvania high schools. The results have been divided
into these subsequent sections: (1) Reliability Testing,
(2) Demographic Data, (3) Hypothesis Testing, and (4)

Additional Findings.

Reliability Testing

The Knowledge of Medial Tibial Stress Syndrome Survey
was distributed to a sample of convenience of parents and
coaches of adolescent athletes. The survey was distributed
to the same subjects one week later to determine its
reliability, which was found by correlation testing to be r
= 0.374; a low positive correlation. Nine of thirty
questions had a very high correlation (above r > 0.80),
six had a strong correlation (0.60 < r < 0.80), and seven
had a moderate correlation (0.40 < r £ 0.60) Eight of the

thirty questions returned with a correlation value r <
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+0.30 and were modified in an attempt to eliminate any
unclear language and increase their reliability and the

reliability of the survey overall.

Demographic Data

Of the 691 surveys handed out to the parents and
coaches at the western Pennsylvania high schools, 91
responses were received for a 13.17% return rate. The
sample consisted of 45 parents, 31 coaches, 13
parent/coaches (both) and 7 who did not fit either
category. 61 of these subjects (40 parents and 21 coaches)
completed the survey fully and were able to be analyzed

during hypothesis testing (Table 1).

Table 1. Frequency Table of Demographic

Group Frequency Percent of Total
(Completed) Responses Received

Parents 45 (40) 49.4%

Coaches 31 (21) 34.15%

Both 13 (11) 14.3%

Neither 7 (7) 7.

~J
o
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The study focused on parents and coaches in the
western Pennsylvania region of the PIAA, specifically
Districts 7 and 10. Figure 1 shows the collected responses
with regard to what sport(s) each subject coached and/or
their student athlete(s) played. Additionally, Table 2
reports the findings with regard to the number and
frequency of the cover letter distribution for the six high

schools surveyed within the two districts.

Figure 1. Frequency of Parents and Coaches With Regard to
Student Athletes’ Sport(s) Played or Sport Coached

30

N
(S2)

N
o

Frequency
= =
o wu

o wun
|

Sport Played by Student Athlete(s)/Coached

B Parents

Coaches

Although additional demographic data were collected
with regard to number and gender of student athletes for
parents and coaching position and gender of athletes
coached, the data were not utilized as there was an

insufficient amount to examine for any additional findings.
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Table 2. Frequency Table of Number of Surveys Distributed
by School District

School District Surveys Percent
Distributed

Brownsville 7 197 28.5%
Burgettstown 7 159 23.0%
California 7 103 14.9%
Cathedral 10 27 3.9%
Prep

Iroquois 10 145 21.0%
McDowell 10 60 8.7%

Table 2 shows the distribution of surveys by school
district. The surveys were primarily distributed by cover
letter as well as by email, as per athletic directors’

instruction.

Figure 2 shows the frequency of children by gender of
parents surveyed, n=45. The subjects were able to choose
if they had 0 to 4 or more children of each gender.
Responses were recorded, but were not tethered to each

subjects’ responses to maintain confidentiality.
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Figure 2. Frequency of Children by Gender of Parents
Surveyed
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Figures 3 and 4 show the responses of coaches by
coaching position title and the gender of the athletes they

coach respectively.

Figure 3. Frequency of Coaches by Coaching Position Title
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Figure 4. Frequency of Coaches by Gender of Athletes
Coached
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Additionally, 10 subjects who identified themselves as
both a parent and a coach (parent-coaches) were asked the
same demographic questions. The following figures
(Figures5-9) display the “Both” category responses to the
demographic questions both the parents and coaches were
asked. The questions asked were the same questions asked

of both the parents and the coaches.
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Figure 5. Frequency of Parent-Coaches With Regard to
Student Athletes’ Sport(s) Played
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Figure 6. Frequency Sport(s) Played by Children by Gender
of Parent-Coaches Surveyed
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Figure 7. Frequency Sport(s) Coached by Parent-Coaches

Surveyed
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Figure 8. Frequency of Parent-Coaches by Coaching Position
Title
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Figure 9. Frequency of Parent-Coaches by Gender of
Athletes Coached
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Hypothesis Testing

The following hypotheses were investigated by this
study:

Hypothesis 1: Coaches will have a significantly
greater knowledge of the prevention of MTSS than parents.

An independent sample t-test was used to compare the
mean scores for each category used in hypothesis testing as
well as the overall mean score and standard deviation of
the scores with regard to parents and coaches. These

results can be found below in Tables 3 and 4.

Results: An independent-samples T-test was conducted

to compare the mean prevention knowledge score of
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participants who identified themselves as parents (n = 40)
to the mean prevention knowledge score of participants who
identified themselves as coaches (n = 21). No significant

difference was found ((t(59) = .200, p > 0.05)).

Conclusion: The mean prevention knowledge score of
parents (m = 65.83, sd = 13.582) was not significantly
different from the mean prevention knowledge score of

coaches (m = 65.08, sd = 14.818).

Table 3. Mean and Standard Deviation for Knowledge Scores
by Category

Category Group N Mean Standard Deviation
Prevention Parents 40 65.83 13.582
Coaches 21 65.08 14.818
Rehabilitation* Parents 40 63.57 18.850
Coaches 21 76.87 15.957
Overall* Parents 40 60.33 7.874
Coaches 21 65.87 9.939

*significant findings indicated for this category
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Table 4. t-value, Degrees of Freedom and Significance for
Knowledge Scores by Category

Category t df Sig
Prevention .200 59 .842
Rehabilitation -2.754 59 .008
Overall -2.382 59 .020

Hypothesis 2: Coaches will have a significantly
greater knowledge of the rehabilitation and treatment of
MTSS than parents.

An independent samples t-test was used to compare the
mean scores for each category used in hypothesis testing as
well as the overall mean score and standard deviation of
the scores with regard to parents and coaches. These
results can be found above in Tables 3 and 4.

Results: An independent samples T-test was conducted
to compare the overall mean score of participants who
identified themselves as parents (n = 40) to the overall
mean score of participants who identified themselves as
coaches (n = 21). The researcher found a significant

difference between the means of the two groups
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(t(59) = -2.754, p < 0.05) with regard to the knowledge of
the rehabilitation and treatment of MTSS.

Conclusion: The mean rehabilitation and treatment

knowledge score of the parents was significantly lower (m

63.57, sd = 18.850) than the mean score of the coaches (m =
76.87, sd = 15.957).
Hypothesis 3: Coaches will have a significantly

greater overall knowledge of MTSS than parents.

An independent samples T-test was calculated to
compare the mean scores for each category used in
hypothesis testing as well as the overall mean score and
standard deviation of the scores with regard to parents and

coaches. These results can be found above in Tables 3 and

Results: An independent samples T-test was conducted
to compare the overall mean score of participants who
identified themselves as parents (n = 40) to the overall
mean score of participants who identified themselves as
coaches (n = 21). A significant difference between the
means of the two groups (t(59) = -2.382, p < 0.05) with

regard to the overall knowledge score was found.
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Conclusion: The mean overall knowledge score of the
parents was significantly lower (m = 60.33, sd = 7.874)

than the mean score of the coaches (m = 65.87, sd = 9.939).

Additional Findings

Several tests were conducted using the other areas
examined in the The Knowledge of Medial Tibial Stress
Syndrome Survey (Appendix Cl) with the intent of

discovering additional findings.

An independent samples T-test was used to compare the
mean scores for each additional category which was not used
in hypothesis testing as well as the overall mean score and
standard deviation of the scores with regard to parents and

coaches. These results can be found below in Tables 5 and



Table 5. Mean and Standard Deviation for Additional
Knowledge Scores by Category

Category Group N Mean Standard Deviation
Definition Parents 40 68.13 21.917
Coaches 21 66.67 26.615
Anatomy Parents 40 59.17 18.852
Coaches 21 62.70 19.653
Diagnostic Parents 40 48.93 17.388
Testing Coaches 21 57.82 20.935

Table 6. t-Value, Degrees of Freedom and Significance for
Additional Knowledge Scores by Category

Category t df Sig
Definition .229 59 .820
Anatomy -.685 59 .496
Diagnostic Testing -1.768 59 .082

Results: An independent-samples T-test was calculated
to compare the mean definition knowledge score of
participants who identified themselves as parents to the

mean prevention knowledge score of participants who

26
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identified themselves as coaches. No significant

difference was found (t(59) = .229, p > 0.05).

Conclusion: The mean definition knowledge score of
parents (m = 68.13, sd = 21.917) was not significantly
different from the mean prevention knowledge score of
coaches (m = 66.67, sd = 26.615).

Another independent samples T-test was used to
determine the mean scores for each additional category,
including anatomy and risk factors, definition and
incidence, and diagnostic testing, which were not used in
hypothesis testing as well as the overall mean score and
standard deviation of the scores with regard to parents and

coaches. These results can be found above in Tables 5 and

Results: An independent-samples T-test was conducted
to compare the diagnostic testing knowledge score of
participants who identified themselves as parents to the
mean prevention knowledge score of participants who
identified themselves as coaches. No significant

difference was found (t(59) = -1.768, p > 0.05).

Conclusion: The mean diagnostic testing knowledge

score of parents (m = 48.93, sd = 17.388) was not



significantly different from the mean prevention knowledge

score of coaches

(m =5

7.82,

sd = 20.935) .

A one-way ANOVA was conducted to compare the mean

knowledge scores between individuals who identified

themselves as parents,

identified themselves as both a parent and a coach.

as coaches,

and individuals who

The

results of the analysis between groups are shown below in

Tables 7 and 8.

Table 7. Mean and Std.

Deviation from One-way ANOVA for

28

Parents, Coaches and Both on The Knowledge of Medial Tibial
Stress Syndrome Survey
Category Demographic N Mean Std.
Deviation
Definition Parents 40 68.13 21.917
Coaches 21 66.67 26.615
Both 11 70.45 21.847
Prevention Parents 40 65.83 13.582
Coaches 21 65.08 14.818
Both 11 60.61 11.237
Anatomy and Parents 40 59.17 18.852
Risk Factors Coaches 21 62.70 19.653
Both 11 ©68.18 21.672
Diagnostic Parents 40 48.93 17.388
Testing Coaches 21 57.82 20.935
Both 11 53.25 22.215
Rehabilitation* Parents 40 63.57 18.850
Coaches 21 76.87 15.957
Both 11 74.03 21.013
Overall Parents 40 60.33 7.874
Coaches 21 65.87 9.939
Both 11 64.85 11.388
*significant findings indicated for this category at .05

level
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Table 8. One-way ANOVA Between Groups for Categories of
Parents, Coaches and Both on The Knowledge of Medial Tibial
Stress Syndrome for Sum of Squares, df, Mean Square, F-
score and Significance

Category Sum of df Mean F Sig.
Squares Square

Definition 104.01 2 52.00 .095 .909
Prevention 237.82 2 118.91 .639 .531
Anatomy and 738.66 2 369.33 .970 .384
Risk Factors

Diagnostic 1104.13 2 552.07 1.494 .232
Testing

Rehabilitation* 2757.40 2 1378.70 4.071 .021
Overall 485.98 2 242 .99 2.946 .059

*significant findings indicated for this category at .05
level

Results: A one-way ANOVA was conduced to compare the
knowledge scores of participants who were either parents,
coaches or both. A significant difference was found among
the groups (F(2,2) = 4.07, p < .05) with regard to
rehabilitation knowledge scores. Tukey’s HSD was used to
determine the nature of the differences (Table 9) between
the demographics for rehabilitation scores. This analysis
revealed that Parents scored lower (m = 63.57, sd 18.850)

than Coaches (m = 76.87, sd = 15.957). Participants who
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identified themselves as “both” (m = 74.03, sd = 21.013)

were not significantly different than the other two groups.

Table 9. Post-Hoc Tukey comparing rehabilitation scores of
parents, coaches and both for mean difference, std. error
and sig.

Demographic Demographic Mean Std. Error Sig.
1 (D1) 2 (D2) Difference
(D1-D2)
Parents Coaches -13.299%* 4.959 .025
Both Parents 10.455 6.265 .225
Both Coaches -2.845 6.849 .909

*significant findings indicated for this category at .05
level

Conclusion: Coaches will have a significantly higher
knowledge of the rehabilitation of MTSS than subjects who

identify themselves as parents or parent-coaches or “both.”

No other statistically significant scores were found
for parents, coaches or “both” in any other knowledge
category or overall knowledge score for the one-way ANOVA

between groups analysis.
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DISCUSSION

The discussion section will be divided into four
subsections: 1) Discussion of Results, 2) Implications to
the Profession, 3) Recommendations for Future Research, and

4) Conclusions.

Discussion of Results

The purpose of this study was to examine the knowledge
level of parents and coaches of adolescent athletes with
regard to the management of medial tibial stress syndrome
(MTSS) . The researcher examined specific knowledge areas
of MTSS such as definition and incidence, anatomy and risk
factors, prevention, diagnostic imaging methods, and the
rehabilitation and treatment protocols associated with
MTSS. These areas were combined to make up the overall
knowledge of MTSS.

Hypothesis 1 stated that coaches will have a
significantly higher knowledge score with regard to the
prevention of MTSS than parents. The researcher proposed
this hypothesis on the assumption that since the subjects
had an insignificant knowledge of both the rehabilitation

and treatment as well as their overall knowledge, their
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knowledge of prevention would also be lacking. Baron et al’
examined the knowledge levels of mid-Michigan area coaches’
knowledge of injury prevention in adolescent athletes by
way of a paper survey with an attached demographic sheet;
similar to this study’s with the exception of the media by
which it was delivered. The researchers found that only 15
of their 290 subjects, or about five percent, received a
passing score on their survey. As this study by Baron et
al® showed general injury prevention knowledge was lacking
in the coaching population, the researcher observed similar
results and found no significant findings with regard to
prevention of medial tibial stress syndrome. Although the
overall numerical score was not looked at for any of the
categories, the researcher noted that the mean scores for
the prevention section were only at 65%; a somewhat low
percent correct.

Similar to Baron et al’s” study, Iverson and Friden’s®
examined the knowledge of injury prevention of female high
school basketball players; again by paper survey and
informed consent. They reported no significant difference
in knowledge scores in the female student athlete subjects
whether they were subjected to a prevention program or
place in a control group which not participate in a

preventative exercise program.® The researcher’s results,
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like both of the previously mentioned studies examining
prevention knowledge of athletic injuries, did not show a
significant difference in the prevention knowledge levels
of parents and coaches.

Hypothesis 2 stated that coaches will have a
significantly higher knowledge of the rehabilitation and
treatment of MTSS than parents. The researcher formed this
hypothesis with respect to the O’Donoghue et al studym
which cited “management” as the weakest area of knowledge
with regard to sport-related concussions in the high school
coaches population and to see if it could be applied to
other athletic injuries as well.’ A significant difference
was found in the knowledge levels of coaches with regard to
rehabilitation and treatment of MTSS compared to the
parents surveyed.

Cross et al® examined the state of South Dakota’s high
school coaching population’s knowledge of injury
management. The population included 1050 coaches from 14
sports, finding that less than 50 percent of the coaches
surveyed had current CPR or first aid certifications and,
overall, the coaches’ knowledge of the management of acute
athletic injuries was lacking. Although this study was
with regard to general first aid and CPR and did not

examine the lower extremity specifically, it did look at
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situations such as concussions, spinal cord injuries, neck
injuries, and, most relevant to the current study and MTSS,
fractures. The authors found that only 49.40% of their
subjects felt they were prepared to handle fractures,
providing insight that coaches’ knowledge is lacking for
injury management.®

Although the previous studies®® looked at a specific
knowledge score for one athletic injury or another, all of
those reviewed by the researcher reached the same
conclusion that there was an insufficient overall knowledge
of all areas of athletic injuries with regard to sports
medicine. The sports medicine team, in the adolescent
athletic population typically involves the student
athletes’ athletic trainers, coaches and parents. This
study showed a weakness in the area of the knowledge of
rehabilitation and treatment of MTSS in parents even more
than coaches as their score was significantly lower.

Hypothesis 3 stated coaches would have a significantly
greater overall knowledge of MTSS than parents. The
researcher hypothesized that regardless of what the overall
score each subject received on the survey, the coaches’
scores would be significantly higher than the scores of the
parents. This was based on previous research which

examined the knowledge levels of different populations with
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regard to different areas of athletic training including
knowledge of injuries and management of injuries.’”’

The results showed a significant difference between
the two groups, stating the mean score for coaches was
significantly higher than the mean score for parents.

O’ Donoghue et al’ studied the knowledge of coaches with
regard to sport-related concussions and found that their
population of coaches displayed an overall moderate
knowledge of the subject matter. Although this study did
not compare populations (i.e. coaches to parents) it still
showed that overall there was a gap in knowledge in the
coaching population. When comparing this overall knowledge
score on the survey to the areas that comprised it, this
score may most closely relate to the rehabilitation and
treatment knowledge score as it was the only individual
category with a significant difference between parents and
coaches. This difference, as identified above, shows that
the parents may be the least knowledgeable as far as the
care of the adolescent athlete suffering from medial tibial
stress syndrome when compared to coaches.

In addition to hypothesis testing, several other
statistical analyses were conducted in an attempt to find

significant differences between the parents and coaches as
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well as with subjects who identified themselves as both a
parent and a coach.

The first additional findings examined the other areas
of knowledge tested in the survey including definition and
incidence, anatomy and risk factors, and diagnostic testing
by way of independent samples t-tests. This was done to
see 1f there were any significant findings similar to those
found in the hypothesis testing with the rehabilitation and
overall knowledge scores. The results showed no
significant difference in knowledge levels of parents and
coaches for any of the three categories. Although the
researcher did not examine the knowledge of anatomy and
risk factors or of diagnostic testing, O’Donoghue et al’
found that their subjects’ highest area of knowledge was in

4

“recognition,” a similar classification by their
explanation as definition and incidence.’ Even though the
mean scores were similar to scores in other categories, no
significant difference was found in the mean scores of
parents and coaches in any of the additional categories
tested.

The final additional findings examined the mean scores
for each of the categories for subjects who identified

themselves as parents, coaches or both by way of a one-way

analysis of variance test between groups. A significant
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difference was found between groups with regard to the
knowledge of rehabilitation and treatment knowledge scores.
Although a significant difference was found, post-hoc
testing revealed it merely reinforced the findings from the
hypothesis testing as the analysis between the “both” group
when compared to the other two groups did not show
significance. As stated before, this merely reinforced

O’ Donoghue et al’s study showing that the knowledge of the

management of injuries in different populations is lacking.’

Implications to the Profession

The findings of this research provide possible
implications for the profession of athletic training. The
research in this study shows that although many parents and
coaches of high school athletes know about medial tibial
stress syndrome, they may only be able to identify it as an
injury and not through symptoms or know common proper
prevention or rehabilitation practices. As many athletic
trainers practice in the secondary school setting, two of
the vital components of the sports medicine team in a high
school are the coaches and parents. This lack of knowledge

could be an area that athletic trainers attempt to increase
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to allow their athletes suffering from MTSS to have a
better overall management of their injury.

The sports medicine team in the secondary school
setting consists professionally of the athletic trainer(s)
and possibly a team physician who is assigned to the
school; however, this physician may be contracted by a
hospital or clinic and assigned to many schools. In the
collegiate and professional settings where athletic
trainers practice, there is almost always a team physician
readily available as well as chiropractors, physical
therapists and other allied health professionals to aid in
the care of the athletes. This lack of personnel in the
secondary school sports medicine team is one of many
reasons that parents and coaches are often much more
involved in the management of athletic injuries. The
results of this study illustrated a lack of knowledge of
medial tibial stress syndrome. Therefore, the overall
knowledge level of how to manage athletes suffering from
this injury is lacking. By educating parents and coaches,
the athletes may be able to be given a higher level of care
and the sports medicine team in the secondary school
setting will be more effective and efficient in managing
MTSS as proper management is closer to common knowledge

among the parents and coaches involved. Additionally,



39

communication with a population of parents and coaches who
have a higher knowledge of MTSS will be easier as the
learning curve would start with more those more educated on

MTSS.

Recommendations for Future Research

Based on the results of this study, the following
suggestions for future research will be made. First, the
researcher’s study surveyed six western Pennsylvania high
schools. Although these high schools represented a diverse
group of parents and coaches, they may not be
representative of other areas of the country’s
socioeconomic state, level of education, population
diversity ratios and the size of individual school
districts both in number of residents and geographically.
This is both with regard to the type of schools that should
be surveyed as well as the number of schools surveyed.

Second, future studies should consider using a
different tool for examining knowledge levels of parents
and coaches. This study compared coaches to parents and not
the actual quantitative level that each group knows.
Although the survey created was effective for this study,

it may not be effective for studies testing a single
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population as the researcher did not determine pass/fail
scores which would need to be applied to a single
population.

Third, future studies should include a more effective
communication method to the parents than disseminating
cover letters to athletic directors who distribute it to
their coaches who hand it to their players who take it home
to their parents. This may account for the low response
rate. A more direct way of communicating with the parents
and coaches may yield a larger sample size and an increased
response rate.

Finally, future studies should examine the interaction
between coaches, parents and the athletic trainer with
regard to the management of injuries. Similarly, more
studies should be performed to understand the level of
parents and coaches with regard to more athletic injuries.
By doing this, athletic trainers will generally know how
knowledgeable the parents and coaches, with whom they are
working, are with regard to the injuries the student

athletes are sustaining.
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Conclusions

The results of the study revealed the following major

conclusions:

1. Coaches have an overall greater knowledge of medial
tibial stress syndrome than parents of adolescent
athletes.

2. Coaches have a greater knowledge of the rehabilitation
and treatment of medial tibial stress syndrome than
parents of adolescent athletes.

3. There is no significant difference in the knowledge
levels of parents and coaches of adolescent athletes of
medial tibial stress syndrome with regard to
prevention, definition and incidence, anatomy and risk
factors, and diagnostic testing.

4. There is no significant difference in the knowledge
level in any of the tested categories for subjects who

were both a parent and a coach of adolescent athletes.
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REVIEW OF LITERATURE

Medial tibial stress syndrome (MTSS), often referred

4

to as “shin splints,” is an overuse injury referred to as a
continuum of injuries often associated with athletes
participating in endurance sports at the high school,
college, and professional levels.'™ Although the certified
athletic trainers (ATCs) dealing with these injured
athletes are familiar with MTSS, oftentimes the parents and
coaches of the athletes experiencing it are uneducated on
the subject. This lack of knowledge could potentially lead
to improper management and possibly even make these
athletes’ symptoms worse.

The purpose of this review is to examine MTSS
including current recommendations for best practices
related to prevention, management and treatment. This
review will have five separate sections: 1) The definition
and incidence of MTSS, 2) The functional anatomy associated
with MTSS found upon examination of the athlete with MTSS
and associated risk factors, 3) Diagnostic testing used in
conjunction to the evaluation of the injured athlete, 4)
Management of MTSS, and finally, 5) The overall knowledge

of parents and coaches of athletes of injuries sustained by
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the adolescent athlete. A summary of the literature will

be provided at the end of this literature review.

Definition and Incidence

Medial tibial stress syndrome (MTSS) is defined as the
most common overuse injury seen in the running and active

population.”’®

Although it is very common, the definition is
often inconsistent throughout the literature.

Additionally, the incidence of MTSS throughout the

literature is often inconsistent as well.

Definition

Yates and White studied the incidence of medial tibial

° In their literature

stress syndrome among naval recruits.
review, they reference Murbarak et al’s characterization of
MTSS, stated as “a symptom complex seen in athletes who
complain of exercise induced pain along the posteriormedial
border of the tibia.””’ Drawing information from several
sources, Yates et al’ expanded on this generic definition to
dismiss the previous assumptions that MTSS is merely an
inflammatory response process. Instead, Yates and White

presented that MTSS is a “a bone stress reaction that

becomes painful,” citing metabolic changes in the bone due
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to exercise as well as an increase in osteoclastic activity
on the posteriormedial border; often from compression of
the bone. This increase in osteoclastic activity coupled
with the bone’s inability to replace the broken down tissue
fast enough, leads to increasingly porous bone tissue. As
the bone is able to be broken down more easily, the athlete
begins to feel pain as the bone is subjected to
microtraumas which can ultimately result in a stress
fracture of the tibia. Though a good definition is crucial
to i1its correct diagnosis, knowing its incidence among the
active population is equally helpful in coming to the
correct conclusion and identifying potential athletes who

could be predisposed to MTSS and other overuse injuries.

Incidence

As previously referenced, Yates and White’ examined the
incidence of medial tibial stress syndrome in a population
of 124 naval recruits, aged 17 to 35 with a mean age of
21.06 years (mean age=20.95 years in MTSS group), by way of
entrance and exit interviews during their ten week training
program. The authors began by taking a baseline history,
anthropometric and biomechanical data on each subject and
monitored the subjects throughout their training regime.

They defined MTSS based on each subject’s pain history,
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location of pain and positive palpation of pain on the
posterior-medial boarder of the tibia. They found that
forty of the recruits, 35%, developed MTSS. The authors
also reported that female recruits were significantly more
prone to developing MTSS (52.9% of female recruits versus
28.2% of male recruits; p=0.012). They concluded that
controlling foot pronation and enabling male and female
recruits to train separately could potentially decrease the
incidence of MTSS in their sample.’

Furthermore, Yates et al stated that MTSS accounts for
anywhere between 13.2% to 17.3% of all running injuries.
Though this number is quite low, Orava et al’s findings
were quite different.®

Orava and Puranen® examined the overall occurrence and
frequency of medial tibial stress syndrome, as well as
several other overuse conditions in the lower leg, in 2750
athletes in Finland, 73% of their subjects falling within
the 16 to 29 year old population. MTSS was the most common
of the injuries, accounting for 60 percent of all the
cases, and when combined with tibial stress fractures, it
accounted for 75% of all injuries and the authors noted
that both occurred typically at the same site with the same

symptoms. The authors of this article also examined the
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underlying causes of MTSS and noted that pain was most
often elicited by exertional ischemia.

As Orava et al’s study involving a sample size of over
2,000 individuals showed that incidence can be as high as
60 percent of injuries,® diagnosis of MTSS early is
critical. Using an array of devices and methods during
evaluation for diagnosis can give the clinician the edge
against this syndrome and help catch it before it becomes

severe.

Functional Anatomy and Risk Factors

The anatomy associated with medial tibial stress
syndrome (MTSS) is typically consistent throughout the
literature. Repetitive microtrauma and chronic overuse
were outlined in the sources as the main causes of MTSS
with secondary causes consisting of the culmination of

%% This section

several other injuries to the lower leg.
will examine; 1) the functional anatomy associated with
MTSS as well as the examination and physical findings of

MTSS, and 2) the risk factors often predisposing athletes

to MTSS.



50

Functional Anatomy and Physical Findings

A study by Cosca et al' examined the causes of common
overuse injuries including MTSS through an anatomy
overview. The authors outlined basic causes, linking MTSS
as being a part of a continuum of stress injuries and
microtraumas to the posteriomedial tibia. The main cause
noted was hyperpronation.' The authors additionally examined
the common sign of “shin splints” with regard to pain
patterns associated with the relative severity of MTSS. The
occurrence of more anterior focal tenderness was more
indicative of a stress fracture than more generalized
tenderness showed.'

Similar to Cosca, Reinking et al? examined the anatomic
and physiologic aspects of exercise related leg pain.

Their study outlined concurrent issues often associated
with MTSS such as chronic exertion compartment syndrome,
tendinopathies of the lower extremity, tibial and peroneal
nerve entrapment and stress fractures of the tibia and
fibula. They further examined the anatomy associated with
MTSS as well as the typical epidemiology and pathology
behind it. More specifically, the authors noted that the
cause of MTSS is typically more lateral than the pain
presents with the anatomical sources of the medial leg pain

associated with MTSS as the tibialis posterior muscle,
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flexor digitorum longus, soleus, and the deep crural fascia
of the shank. Reinking et al also noted that external risk
factors such as training volume, surfaces and shoes
contributed to MTSS. Additionally, it examined intrinsic
factors such as fore-foot and rear-foot pronation and
navicular drop as other key anatomic factors contributing
to MTSS.?

A retrospective study performed by Lau et al’ examined
pediatric patients, mean age 11.5 years, diagnosed with
overuse injuries. The authors studied 506 cases of overuse
injuries in the pediatric population. Seventy-three percent
of the patients in this study were male and findings stated
that the knee and lower leg were the most common part of
the body for an overuse injury to occur. The authors went
on to examine the differences in functional anatomy between
the adolescent and adult athlete citing open and closed
epiphyseal plates as one the main difference. The authors
concluded that there must be caution taken when diagnosing
the pediatric patient as to not overlook issues only seen
in adults, most commonly the higher occurrence of avulsions
with muscular injuries in children.

Bates,® in similar methodology to Lau’s retrospective
study’ of the pediatric patient, examined the signs and

symptoms, incidence, pertinent anatomy and diagnostic
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procedures behind MTSS in the form of a literature review.
The symptoms included pain during walking and, in more
severe cases, at rest as well as tenderness at the sight of
pain, typically over the same anatomical landmarks as found
by Reinking et al®?. Additionally, the review stated that the
athlete may present with compartment syndrome of the lower
leg. The author found that “shin splints” accounted for up
to 15% of all running injures and up to 60% of all lesions
in the lower leg.4 In the same vein, Stauch aimed to
examine shin pain in the athletic population.

Strauch et al® provided an in-depth analysis on the
evaluation methods of shin pain in the athletic patient,
most specifically, the runner. They noted that palpation,
especially along the medial boarder of the distal third of
the fibula is key to the diagnosis of MTSS.

In an exploratory surgery case study by Percy,9 the
author presented a case study in which an adolescent male
presents with persistent discomfort in the right lower leg,
categorized as shin splints, with a metatarsal fracture in
the ipsilateral foot. The patient’s pain persisted for
eight months without reduction in symptoms following
treatment of rest and ice. The symptoms continued to
persist and the author hypothesized that exploratory

surgery to solve the problem. During the surgery, unlike
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the previous studies'™, Percy found the athlete’s lower leg
musculature to be anomalous and continued to decompress the
sheath around the muscle with a biopsy revealing a
significant difference in muscle physiologic make-up than
that of the un-injured leg. This difference showed atrophy
on the injured side with increased fibrosis within the
tissues, linking this early article to the more current
diagnosis of MTSS.°®

Though many of the studies reviewed have listed their
own approach to diagnosing MTSS, Edwards et al'’ found a
more standardized approach to diagnosing chronic leg pain
in the athletic population. The conditions each case had to
meet to be included under the blanket of “chronic leg pain”
included medial tibial stress syndrome, stress fractures,
chronic exertional compartment syndrome, nerve entrapment
and popliteal artery entrapment syndrome. For each
condition, the authors created an algorithm to be used in
differential diagnosis these conditions and provided a
short summary of any confounds between the diagnoses. The
authors concluded that this could help differentiate
between several of the chronic conditions in the event that
the symptoms were masked or common between several overuse

syndromes.
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Identifying the anatomic structures involved is just
one of the pieces to the puzzle of diagnosing and
eventually treating MTSS. However, diagnosis can be
simplified greatly if the ATC is able to identify certain

factors putting their athletes at risk.

Risk Factors

In addition to anatomical and physical findings
present in patients with MTSS, multiple risk factors were
identified in several studies as contributors and the
incidence of MTSS in the athletic population.?®®

In their review, Bates?! examined the biomechanical risk
factors, including running gait, with regard to foot
rigidity in the supinated position during heel strike. The
author stated rigidity during heel strike in conjunction
with overpronation and/or tibial varum could influence the
incidence of MTSS. They concluded that this was one of the
underlying causes of MTSS.

Similar to Bates,® Rassi et al'' looked at the
relationship between alignment of the lower extremity and
MTSS with regard to navicular drop, Q-angle, Achilles
angle, tibial angle and intermalleolar and intercondylar

distances in the non-professional athlete. Additionally,

the subjects had their Body Mass Index (BMI) and history
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taken prior and were observed over 17 weeks. Overall, the
results showed that navicular drop was the only significant
variable that could predict the occurrence of MTSS.
However, regarding the authors additional findings (Q-
angle, Achilles angle, tibial angle and intermalleolar and
intercondylar distances), Rassi et al concluded that these
did not apply to their population of non-professional
athletes, as they were not statistically significant.?®

As Bates® looked at static, measured risk factors, in a
study examining ballet dancers, Gans' examined more dynamic
risk factors in the ballet dancer. In their study, Gans
looked at eight dancers with a history of previous MTSS and
eight without with regard to heel contact during the ascent
and descent of jumps and if it contributed to their
developing MTSS. The author examined the dancers from the
push-off to the landing phase of their jumps to determine
any abnormalities contributing to MTSS. The author found no
significant evidence in the single heel strike, however
there was significance in the double heel strike. Though
there were significant findings, Gans concluded that there
could be confounding issues with Achilles tendon tightness,
however they did note that heel strike could contribute to

MTSS.
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Similar to Rassi’s lower leg study'’, Barnes et al'’
examined the association between foot type and medial
tibial stress syndrome by way of systematic review of the
literature. The foot types examined included pes cavus, pes
planus and the “normal” arch. The authors concluded that
there was no significant relationship between foot type and
the incidence of medial tibial stress syndrome.

An accurate evaluation of the athlete and paying
attention to important functional anatomy are key to
correctly diagnosing MTSS. Though the evaluation of MTSS is
critical, it is equally as important to know the definition
and incidence of medial tibial stress syndrome to aid in

the care of the athletic population.

Diagnostic Testing

Although a thorough evaluation of the associated
anatomic structures of the patient experiencing symptoms is
important, diagnostic testing is an important step in the
diagnosis, prevention and treatment of MTSS. This section
will outline and examine some of the diagnostic imaging
procedures used in the diagnosis of MTSS.

Gaeta et al'® examined the use of CT scans in on

runners with MTSS. The purpose of their study was to
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determine if runners who were asymptomatic would have
abnormalities on CT scans of their tibias as well as
determine how accurately the CT scan is in diagnosing
medial tibial stress syndrome. They did this by performing
CT scans on 20 asymptomatic runners and 21 runners who had
either uni- or bilateral tibial pain. The study found that
of the painful tibias, 14, all of them showed CT
abnormalities and the testing’s specificity, sensitivity,
positive predictive value and negative predictive value
were all very high as well and concluded that high
resolution CT scanning is clinically accurate in indicating
MTSS.

In a similar study by Holder et al'®, the authors
examined scintigraphic patterns of MTSS in 10 patients.
The patient population consisted of 5 male and 5 female
athletes who were clinically diagnosed with “shin splints”
or MTSS. The patients were subjected to three-phase
scintigraphy to help diagnose medial tibial stress
syndrome. The typical findings that the authors found were
longitudinally oriented lesions on the posterior tibia,
involving about one third of the bone. The authors
concluded that this indicated soleus involvement and that

these scintigraphic findings were significant in their
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ability to help in the determining of medial tibial stress
syndrome from stress fractures and reactions.

In another study examining bone scans and MTSS,
Spencer et al'® described the use of bone scan to determine
abnormalities in patients with medial tibial stress
syndrome, described in this article as “shin splints.” The
subjects, all young athletes, had previously had
radiographs taken on their lower legs, all of which came
back displaying no abnormalities. In each of the patients,
there was a significantly noticeable lesion on both tibias
and, in one case, on the tarsal bones. The author noted
that this further supported the evidence that bone scans
can be a very crucial step in the diagnosis of medial
tibial stress syndrome.

Though the Holder et al and Spencer et al studies®®’!®
showed the efficacy of bone scans, they can be very
expensive. Samsi et al'’ chose to look at the more cost
efficient x-ray imagining method as a means for diagnosing
MTSS. The authors examined the efficacy of x-rays and bone
scans in the diagnosis of medial tibial stress syndrome.
The study used a total of twenty patients, the majority
with tibial pain in the middle or lower 1/3 of the bone,
however 3 patients had tenderness over their fibula. 1In

the x-ray films, all the films appeared normal with the
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exception of one patient with significant stress fractures,
while the bone scan revealed an abnormality in twelve of
the twenty patients. The authors concluded that bone
scanning is indicated for the diagnosis of medial tibial
stress syndrome because of its high sensitivity and
specificity after x-rays were performed.

Similarly, Kijowski et al®® found that x-rays were
ineffective of diagnosing MTSS. However, in their study,
the authors examined the correlation of x-ray/radiographic
imaging with magnetic resonance imaging in patients who
were previously diagnosed with medial tibial stress
syndrome and were either currently receiving treatment or
had just recently returned to participation in their giwven
activity. Their 80 subjects each had underwent MRI and
radiographic imaging. The study concluded that there was a
strong association between the reaction on the radiographs
at the site of the patients’ symptoms and the MRI findings.

Although MRI and bone scan findings were found

14-18 Magnusson et al®’® looked

significant in diagnosing MTSS
at the bone mineral density to find a link. 1In their
study, the authors examined the radiographic data from 14
adult male athletes who had been previously been diagnosed

or were currently receiving treatment for medial tibial

stress syndrome. The subjects’ bone mineral density was
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measured at a baseline and then between 4 and 8 years later
to record the difference. The study found that in the
regions where the pain was palpated, the bone mineral
density was significantly lower in the baseline test and
returned to normal at the final measurement. The authors
concluded that although MTSS causes low bone mineral
density while its symptoms are present, post-recovery, the
athlete regains normal bone mineral density following an
increased uptake.

20 critical review examined the different

Moen et al’s
methods of diagnosing medial tibial stress syndrome.
Unlike previous studies, the authors found that x-ray
absorptiometry was an effective imaging method for
detecting MTSS. The authors concluded that though imaging
techniques are useful in diagnosing MTSS, they must be used
with caution.

Medial tibial stress syndrome, though somewhat of an
enigma at times, can be easily diagnosed if the correct

imagine procedure is utilized.'**?

Though the use of X-rays
has not been shown to have positive results,'’'® the
efficacy of MRI’'s, CT scans, bone scans and bone mineral

density measurements have all been proven in the diagnosis

of MTSS. 14-16,18-20
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Management of MTSS

Once an athlete has undergone an evaluation by their
athletic trainer, physical therapist or orthopedic
physician and have been formally diagnosed with MTSS, the
next step is to get them back to competition pain-free.
This involves not only a rehabilitation and management
program, but also a separate program to help prevent MTSS
from reoccurring. Yates and White® found a recurrence rate
of 28%, with a relative risk of 1.52, showing statistical
significance that an athlete will be more prone to
developing MTSS if he/she has been previously diagnosed.
Statistical significance in perspective, this section will
examine the management approaches with regard to
rehabilitation of the athlete with MTSS as well as the
prevention strategies implemented in the literature for

preventing MTSS in the future.

Rehabilitation and Treatment

The athlete suffering from MTSS may or may not undergo
rehabilitation. Though this may seem like an inappropriate
management strategy to some, much of the literature
emphasizes rest as the main tool for helping recover from

MTSS 13,20-25
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Orava and Puranen’s® study mentioned earlier in the

® went further to state

definition and incidence section®
that the only treatment examined which was noted to
decrease symptoms in both the fascial compartment as well
as at the site of MTSS was rest. The authors concluded
that if rest was ineffective, a surgical intervention in
the form of a fasciotomy is recommended to alleviate
symptoms.6

Galbraith et al®! also examined the management of MTSS
by way of a systematic review. Their review reinforced
several factors already mentioned by the authors in the
Functional Anatomy and Risk Factors section that contribute
to MTSS such as navicular drop, footwear, running distance
and intensity. The main focus; however, was to delve into
some conservative treatment approaches taken to expedite
the process of returning the athlete to play after they
have been diagnosed with MTSS. The authors concluded that
there are in fact several factors that can be classified as
both prevention and rehabilitation. These factors, which
can also aid in the recovery process, included relative
rest such as cross training or implementing low-impact
exercises into the a modified training routine.
Additionally, the use of cryotherapy and electrical

stimulation with soft tissue mobilization and whirlpool
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baths were also indicated for both the acute and subacute
phases.

In a case study using a less traditional approach than
that of Galbraith et al,?' Krenner?’ examined a chiropractic
approach to managing medial tibial stress syndrome. The
treatment consisted of breaking up of adhesions wvia muscle
stripping and massage. Acupuncture was also utilized and
additionally, chiropractic manual adjustive techniques to
help restore normal biomechanical function bilaterally.
This continued 5 times over 10 days until the symptoms were
alleviated. Additionally, patient’s activity was sharply
decreased. Krenner concluded that treatment of MTSS must
be a multi-faceted process that not only alleviates pain
but also restores biomechanical function.

Strauch and Slomiany?’ took a more traditional approach
to their study and examined the causes, treatments and
rehabilitation for patients with medial tibial stress
syndrome. In the treatment phase of management, the
authors identified rest as the main treatment method
utilized; however, they noted that pool workouts were
effective in maintaining the athlete’s level of fitness.
Acute treatment for pain modulation consisted of NSAIDS,
ice massage, iontophoresis and compression to the area by

way of a neoprene sleeve worn on the lower leg.
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20723 in an article from

Similar to the other authors,
the Journal of Athletic Training, Shaffer?® provided an in
depth look into the prevention and treatment of stress
fractures. This article was an update to a previous
article by the same authors. They updated their findings
from their initial study to include that pneumatic bracing
of the tibia, which used in conjunction with immobilization
and rest, aided in reducing the recovery period in the
athlete with stress reactions, stress fractures and MTSS.

Though there are many articles concerned with the
treatment of MTSS, very few of the articles surveyed
implement these methods into a high quality study testing a
larger sample size. In a randomized controlled trial
however, Johnston et al?® examined the treatment of medial
tibial stress syndrome in 2700 navy recruits, which was
finally narrowed down to 25 subjects in their experimental
group following the exclusion of subjects who progressed to
stress fractures or concurrent lower extremity pathologies.
Their two treatment methods consisted of traditional
conservative treatment involving typical cyrotherapy
methods, a stretching and strengthening program, NSAIDs for
pain modulation, modification of training routines and
relative rest with the other group received pneumatic leg

brace orthoses. Though the orthoses did aid in the
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soldiers’ recovery, the authors weren’t able to draw any
conclusions from their findings and stated that more
research would be needed to verify if the orthoses are
effective in the prevention and treatment of medial tibial
stress syndrome.

Although many of the authors suggested different

23,25

methods such as leg orthoses, and traditional modality

use for pain modulation,?' #?

the one thing that remained
consistent was the need of rest for the injury. Whether it
was termed “relative” or “modified,” rest was the one true
generally accepted treatment option for the athlete
suffering from MTSS. % 2972325 However, once the athlete who
was suffering from MTSS is returned to participation, the

focus must now be changed from treating the syndrome to

preventing it.

Prevention

Once the athlete has completed resting and their
rehabilitation program for MTSS and has returned to
competition, the focus must shift from treating MTSS to
preventing it from occurring again.

Strauch and Slomiany23 noted that prevention can be
made considerably easier with the implementation of a

strength and conditioning program, even after the athlete
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has fully recovered. The program, the authors suggested,
should include flexibility exercises as well as
strengthening exercises, emphasizing the calves, hamstrings
and quadriceps.

Adverse to Strauch and Slomiany,?’ Shaffer’s?! review
also examined two studies which integrated only a
stretching program to aid, but found that both were
ineffective in preventing MTSS. The authors concluded that
evidence for preventing MTSS and tibial stress fractures is
generally lacking concrete strategies for effective
prevention. Essentially, the prevention of MTSS must be a
multifaceted approach.

Examining MTSS on a larger scale, Rome et al?® created
a Cochran review examining the common techniques for
preventing stress fractures and reactions in young
athletes. The authors went on to review 13 trials of
military recruits enrolled in MTSS prevention programs and
3 trials of treatment programs. In the 10 trials involving
orthoses, data suggested that the interventions did
significantly prevent MTSS when compared to the non-
orthoses groups. Two trials concluded that muscle
stretching did not help prevent injuries when performed

prior to exercises, much like Shaffer.?
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Similarly, a review by Craig?’ examined the literature
on the prevention of MTSS. The author examined studies in
which there was a controlled trial of an evidence based
prevention method for MTSS including insoles, stretching
programs, footwear and graduated running programs.

However, like previous literature, 23 %

Craig concluded that
none of the studies of MTSS prevention had statistically
significant evidence that their respective prevention
method was effective, however, there was promise for shock
absorbing insoles from one of the studies reviewed.?®’

An NATA position statement by McLeod et al?® examined
the prevention of overuse injuries in the pediatric
population, including MTSS. The statement highlights some
of the profiles of both male and female athletes that may
predispose athletes to overuse injuries such as tall
stature, more explosive strength, large Q angles, increased
muscle tightness and decreased muscle flexibility. The
authors also stated that a decrease in the overall fitness
level in the general population means that training
routines must be more gradually introduced to help prevent
overuse injuries. They concluded that the athletic trainer
must be able to identify risk factors associated with

overuse injuries as well as taking the appropriate steps as

to help prevent these injuries.
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Similar to previous articles, ?7%°

A prospective
controlled study was conducted by Gardner et al’’ to examine
the effect of shock absorbent insoles in the prevention of
stress fractures and other overuse injuries. The authors
studied a group of 3,025 marine recruits over a period of
12 weeks and systematically issued elastic polymer insoles
to even and odd numbered platoons. After a period of time,
the authors found that the insoles did not prevent stress
reactions in the tibias. They also included a control
group of those recruits who were wearing running sneakers
as opposed to boots during their workouts for about an hour
and a half a day, examining the age of the shoe relative to
the incidence of shin pain. They found that though there
was a trend that the age of the shoe had somewhat an
effect, it was not large enough to be significant in
preventing stress reactions. They concluded that neither
the shock absorbent insoles nor the age of sneakers of the
control group was significant in preventing lower extremity
stress reactions their subject pool.

Tolbert and Brinkley®® examined several articles on the
incidence of MTSS in athletics and created a program to
help counteract the underlying causes they found in a
review of the literature. Including a warm up for 5 to 10

minutes greatly increased the efficacy of the program. The
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program also included hamstring stretching, soleus
stretching, gastrocnemius stretching and ice massage for
pain modulation. The authors concluded that though rest is
the only treatment, by integrating a stretching and
strengthening program such as this, the athletic training
and strengthening and conditioning staff can greatly reduce
the incidence of MTSS.

Similar to Shaffer?® and Craig?’ however, Brushoj et
al’s’’ randomized controlled trial examined an exercise
program to aid in the prevention of MTSS and other overuse
injuries of the lower extremity. The subjects were either
given an prevention program consisting of squats, lunges,
hip abduction and external rotation exercises, forefoot
lifts, coordination drills and quadriceps stretching or a
placebo program of abdominal curls, back extensions, biceps
and triceps towel curls and pectoral stretches. The
authors found that the program did not help prevent the
incidence of MTSS in the recruits; however, it did increase
the recruits’ 12-minute maximal running test distance when
compared to the placebo group. The authors concluded that
this may be caused by the lack of knowledge of all the risk
factors behind overuse injuries.

Though very few of the authors found any significant

evidence on the effective prevention of MTSS, making sure
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to only gradually increase activity was shown to help
prevent MTSS. Additionally, the integration of a warm-up
into a training routine can also decrease the incidence of

MTSS.

Knowledge of Athletic Injuries

Prevention, assessment and management of the athlete
with MTSS is built into the proficiency assessment of
athletic trainers as they complete their undergraduate or
entry-level masters’ programs. On the other end of the
spectrum, however, the same cannot be said for the parents
and coaches of these athletes as they are not as versed in
these areas. Injuries, generally, are easily recognized by
coaches, parents and other athletes, who typically possess
a basic understanding of the care and prevention aspects.
Several recent studies have been conducted looking at the
knowledge level of these three populations that are the
frontline in dealing with athletic injuries.

O’ Donoghue et al®** conducted a study in the form of a
survey examining the knowledge of high school coaches with
regard to sport-related concussions. Looking at their
subjects’ knowledge, the authors split their survey into

prevention, management and recognition sections.



71

Additionally, the subjects were split into groups according
to sex and whether or not they had attended a concussion
workshop or not. The authors found that overall, the
coaches’ scored best in the area of recognition and worst
in management and that male coaches, regardless of the sex
of their athletes or their sport, were more knowledgeable
than females.

In a more focalized study by Cross et al,”® the authors
examined only the state of South Dakota’s high school
coaching population’s knowledge of injury management. The
population included 1050 coaches from 14 sports, the
majority of which indicated that they were in charge of the
initial evaluation of athletic injuries for their athletes.
The study found that less than 50 percent of the coaches
surveyed had current CPR or first aid certifications and,
overall, the coaches’ knowledge of the management of acute
athletic injuries was lacking.

2 study, Baron et al’

Similar to O’Donoghue et al’s?®
conducted a smaller, but similar survey-based study with
regard to injury prevention and first aid knowledge of high
school coaches in the mid-Michigan area. The results,
however; unlike O’Donoghue’s32 study, showed that only

fifteen out of the 290 coaches earned a passing score on

the Revised First-Aid Assessment Survey, suggesting that
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overall, the population who was surveyed had insufficient
knowledge in the realm of first aid and injury prevention.
While many of these studies have examined the

32734 Tyersen and Friden®® examined the

knowledge of coaches,
knowledge of female high school basketball players’
knowledge of anterior cruciate ligament injures with regard
to knowledge attitudes and practices associated with ACL
injuries. The authors examined 113 players and 12 coaches
in these knowledge areas with 86 (74 players, 12 coaches)
completing the study. The authors concluded that even
after the trial, there were no significant findings with
regard to any of the areas beings assessed.

Very much in the same context of Iversen and Friden’s
study,35 Ward®® also examined teens’ knowledge of the risk
factors associated with common sports injuries in the area
of prevention of athletic injuries. In their study, the
author administered a survey during a physical education
class to students testing the subjects’ knowledge of
athletic injury prevention. Ward concluded that the
subjects not only had a high level of athletic
participation, but they concurrently had a high level of

knowledge with regard to common injury prevention practices

and the equipment often utilized.



73

Although coaches are often the first responders to
their athletes when an acute trauma occurs, they are not
always as knowledgeable as many would like them to be . 32734
Although two of the studies surveyed looked at the
knowledge of athletes of injury prevention and
management, >>’*® the athlete who is injured will not be the
first responder to their own ankle sprain, torn labrum or
other trauma, nor should they be expected to be.
Additionally, few studies have examined the knowledge level
of the parents of the athletes who are suffering these

injuries. Because of this lack of knowledge, the athletes

can often be at risk and this can create a problem.

Summary

Medial tibial stress syndrome is a continuum of lower
leg traumas associated with overuse in athletics and other

>"7 Though the evaluation of the

physical activity.
functional anatomy and risk factors associated with it are
very well defined, and all but set in stone,l_lo the
diagnostic testing for MTSS has been somewhat controversial
and, as far as the literature is concerned, very

indeterminate.* 1924
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The athletic trainer must recognize these risk factors
and be able to integrate prevention programs and educate
their athletes on the proper prevention techniques to help
them avoid MTSS and keep them in the game.??"?° Additionally,
when an adolescent athlete does end up with MTSS, rest and
a proper rehabilitation and management program is critical
in the athlete’s return to play.&6JOQ5

Although the athletic trainer is often very
knowledgeable on MTSS, the integration of these prevention
and management strategies can be difficult if the parents,
coaches and athletes they are working with are ignorant on
the subject. As shown in the literature, coaches and
athletes are oftentimes well below the adequate knowledge
level in regard to athletic injury management and
prevention in general and the literature of the knowledge

32736 This can create an

of parents is all but non-existent.
issue for the Athletic Trainer during the management of the

athlete with MTSS.
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STATEMENT OF THE PROBLEM

The purpose of the study was to examine the knowledge
of parents and coaches with regard to medial tibial stress
syndrome. If we, as athletic trainers, are able to
identify problem areas and gaps in knowledge bases and
educate those with this lack of knowledge, the overall care
of the athlete suffering from medial tibial stress syndrome
may be better. As MTSS is a continuum of overuse trauma to
the lower leg, the overall management of it can be
considerably difficult as everyone involved in the
prevention, management and treatment must take a
multifaceted approach. The athletic trainer and coaches
are typically on the front lines of the prevention aspect
in the adolescent athlete. These are the individuals
typically responsible for the conditioning prior to the
season and training program throughout the season. The
parents become much more involved when the athlete sustains
MTSS as they must try to help their children manage the
problem. Since the parents and coaches are such a large
part in the prevention and management aspects of MTSS,
their knowledge of the prevention and treatment must be to
a certain level as to not mismanage or further injure the

athlete.
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Definition of Terms

The following definitions of terms were defined for
this study:

1) Medial tibial stress syndrome (MTSS) - A continuum of
overuse injuries to the lower leg resulting in a loss
of function.

2) Adolescent Athlete- Any high school-aged person

competing in high school athletics.

Basic Assumptions

The following are basic assumptions of this study:

1) The subjects will be honest when they complete their
demographic sheets.

2) The subjects will answer the survey to the best of
their ability.

3) Subjects will be representative of high school coaches

and parents in their knowledge of MTSS.

Limitations of the Study

The following are possible limitations of the study:
1) The knowledge of MTSS in the populations being
surveyed may be skewed by overall education of the

community surveyed.
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2) Coaches and Parents may provide inconsistent
responses.

3) The validity of the survey has not been established.

4) There is no current research specifically regarding
this topic.

5) The distribution method to both the parents and

coaches was indirect, which could account for the low

response rate.

Significance of the Study

This study will be significant as it will provide
feedback to the knowledge base of parents and coaches with
regard to medial tibial stress syndrome. This can aid in
the care of the athlete suffering from MTSS by having the
athlete’s parents and coaches be able to potentially
identify signs and symptoms and refer their athlete to
their athletic trainer or doctor, potentially decreasing
recovery time. With this knowledge, communication between
the athletic trainer, parents and coaches will be made
easier as all three will be greater informed.
Additionally, the risk of MTSS being mismanaged in the
adolescent athlete can be minimized as both the coaches

would be less likely to have the athlete “walk it off,”



and, similarly, parents will be less likely to push their

children through the pain.
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Medial NIial Siress Syndrome Knowledge Survey

Dear Parent or Coach,

My name |5 Josaph MeShane and | am curmently 3 masters degree candidate at Caillfomia University of Pennsylvania Graduate Athietic Training
Edueation Program. In coder to complete part of my degree requirements, | am requesing your participation In my research thesls. | am conducting
survey research b examine the knowledge of parents and coaches of high school afietes of athletic Injurkss with regard to the realms of Athistic
Training. The results of this study jexciuging Indvidusl and demographic Imformation) may be pubiished In medical joumas Tor the banaflt of the
medical community.

Farents and Coaches of high schodl athietes are Deing asked to participate In Mis resaarch; howsver, Your paricpation Is voluntary and you have
the right b choose not to participate or to discontinue participation at any Hime by exiting the survay. The Callfomia University of Pennsyivania
Insitutional Faview Board has reviewad and aporoved this project. The approval s effective 2121/2012 and explres 21202013,

The survay, entitied Medial Tiblal Siress Syndrome Knowledge Survey, conslsts of 3 to 5 demographic questions and 30 knowadge questions, and
will take about 15 b 20 minutes to complete. Mirimal sk Is posad by particlpating In this study 35 confidentiality wil be malntainad.

All 5UMvEy respONSes are anonymous and upon susmission, nalthar your name nor any other demographic Information will be attached to the
ansWerS you provide. Informed consent to use the tata colectad will be assumed Upon sUbmission of Me survey 1o Me ressarcher, SUTVey IespOnses
collectad will only be accessible to the primary researcher and the Graduate Athistic Tralning Education Program (ZATEP) Crair. Upan
completion of the study, all Individual survey results will be deleted.

Piease tali= this survey al & your 2arliest convenience. If you have any quastions raganding mis project, please el free fo contact the prmary
reseancher, Joseph McShane at mes4257 goaluedu. You can also comtact the faculty advisor for this research, Elen West, EdD, ATC at
wasl_sgoauedu

Please click next to compiste the sunvey. Thank you In advance for your parficipation. | greatly appreciate your ime and effort

Sinceraly,
Joseph MeShane, ATC

Primary Ressarcher

Calfornia University of Pennsylvania
250 Universlty Ave, Calffomia PA 15419
Mes4257 gealu ety

Page

1¢]
=
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Medial Tibial Siress Syndrome Knowledge Survey

* 1, What is your relationship to your student athlete(s)?
|:| Farent |:| Both
[ ] coaen [ ] wetner
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Medial Tiial Siress Syndrome Knowledge Survey

*2, What sport(s) does your student athlete(s) play? (choose all that apply)

|:| Baseball |:| o= Hookey |:| Tennis

|:| Baskemall |:| Lazmese |:| Track & Fleid
[ ] cross country [ ] soccer [ ] voseypan
[ ] Fesa Hockey [ ] somvan [ ] wresting
[] Footoan [ ] swimming

Otner (please specty)

* 3, Gender of children currently participating in high school sports

O Childran 1 Child 2 Chilkdren 3 Childran 4 or More Children

e [ [ [ [ [
Fene [ [ [ [ [
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Medial Tibial Stress Syndrome Knowledge Survey

¥ 4. What sport do you coach? (choose all that apply)

|:| Basesall |:| Ice Hockey |:| Tennls

|:| Baskz1zall |:| Laonesse D Track & Fleld
|:| Cross Courry D Soccer |:| Volleybal
I:‘ Flek Hockey D Softoall D wrestiing
|:| Footaal D Swimming

DMer (piease speciry)

*¥5. What is your coaching title?

[ ] Hesacoaen

I:l Aszisiamt Coach

Other (please specify)

* 6. What gender are your athletes?

~
l\/_:_’, Male
O Femals

C Bath
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Medial Tibial Stress Syndrome Knowledge Survey

*¥7. What sport(s) does your student athlete(s) play?

[ ] sasesan

[ ] sasetsan
[ ] cross counsy
[ ] Fien Hockey
[ ] Fooman
[] 1ce rockey
[ ] acrosse

[ ] saceer

[ ] sonoan

[ ] swimming
[ ] vennis

[ ] track & Fieis
[] voneypan
[] wresting

DMEr (Hease spetiny)

* 8. Gender of children currently participating in high school sports
0 Children 1 Chilg 2 Children 2 Chilldren

vaie ] [ [l ]
Femae ] ] O ]

4 or More Children

[
[]
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Medial Tibial Stress Syndrome Knowledge Survey

*9. What sport do you coach?

D Baseball

[ ] sasetpan
|:| Cross Country
|:| Flek Hockey
D Footoal

[ 1ce rockey
[] Lacrosse
I:l Soccar

|:| somoal
I:‘ Swimming
D Tennls

[] vrack 5 Freis
[ ] voneysan
I:l wirestiing

Other (please specily)

*10. What is your coaching title?
(_:} Head Coach
c Asslstant Coach

Other (please specily)

*11. What gender are your athletes?

Y
|\_/ Mals

p
() Femae
e

l\ :‘: Batn
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Medial Tibial Stress Syndrome Knowledge Survey

¥ 12. Of the four injuries listed, which is the most reported “overuse” injury seen in the

active population?
Madlal Tilal Strass
Syndrome [MTSS) “Shin
splints’

Chooss the Dest answer: O O O O

*¥13. Where is the most common location for pain associated with Medial Tibial Stress
Syndrome(MTSS)?

ligilblal Band {IT Band) Fatella-Famoral Pain
Friction Syndroms Syndroms {PFPS)

Plantar Fasclitis

Frontfnside of your shin
bone

Choosa the Dest answer: O o C‘ O

* 14. Which gender is more prone to developing Medial Tibial Stress Syndrome (MTSS5)?

Male Female

Choosa the Dest answer: 'O o

* {5. MTSS can oceur as frequently as __ % in the athletic population.

10% 30% El% an%

Choosa the Dest answer: O O C‘ O

* 16. The following muscle group should be the focus of a stretching and strengthening
program for the prevention of MTS5:

Top of your foot Inside of your knes Dutside of your ankle

Quadriceps (Front Thigh  Hamsirings (Back Thigh
MUECIEE) muscles)

Choose the Dest answer: O Q Q O

*¥17. Orthopedic devices (orthotics) which have been designed to prevent MTSS have

been proven effective in doing so.
True False

Choosa the Dest answer: 'O C__:I

* 18. Which of the following is the most effective in preventing MTSS?

Stretching!Strenginening Graduatad RUNRIng
Proper Foobaeaar
Program Programs

Choos ihe best answer: O Q O O

*19. The sports medicine team can help prevent MTSS by deing which of the following:

— Identify diferencas In the  Utillze a graduated tralning Al ot e AD
ity nsk factors athistes bodles routine = Anavs

Chooss the best answer: CI O O O

Calf musclas All of the Abowe

Shock absorbing shoe Insoles
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Medial Tibial Stress Syndrome Knowledge Survey

*¥20. A 5 to 10 minute warm up can help prevent MTSS

True False
" . l.l'—"'\ i
Choose the best answer W k_:l

*¥21. Beginning a program at a higher level will help the athlete to peak at the correct time

and prevent MTSS from occurring.
True False

Chooss the Dest answer: 'O "\(-..—)

*22. Which group of muscles is typically most at fault for pain associated with MTS$5?

Calf and Front-Shin Muscles;
“The Lower Leg”

CRnooss the Dest answer (__:I O O [:_j

*23. Where is the most common site for pain associated with overuse injuries to occur?

Back-Thigh muscies Frant-Thigh muscies Hip Muscies

Knee and hip ¥nee and shin Ankle and kne2 Shoulder and elbow
Choose the Dest answer: ( :I O '(:3' ( j
*24. Which of the following injuries/conditions is NOT typically seen along with MTS5?
Compartment Syndrome Stress Fractures Merve Damage Ankle Spraing
Choose the Dest answer: (_:] O '(:3' ( j

* 25 Which of the following is NOT a risk factor associated with MTS57?

Surface Type (grass,

Amount of Tralning Weather concreta, asphalt, running Athletic Footwaar
frack)
Choosa the Dest answer: Cj i:) C; I:_-j
*26.A foot, while running, can contribute to MTSS
Rigid Mongld Ralaxed Sprained

Choose the Dest answer f:_j D O (-_j

*27. Which of the following does NOT make an athlete more susceptible to MTSS?

Tall stature Tight hamstring musces Shart stature Tight calf muscles
Choos2 the Dest answer: [: j O C ( j
*28. The most effective imaging method for diagnosing MTSS is Computerized
Tomography (CT Scans)
Trug False
Choos2 the Dest anEwer: 'C:J Cl

*29_ Which of the following diagnostic imaging methods is NOT effective in helping

diagnose MTSS specifically, but may aid in the diagnosis in the long run?
CT Scans scintigraphy Bong Scans X-Rays

CNODSE the DEst answer (:;‘ (:3‘ '::; O

89



Medial Tibial Stress Syndrome Knowledge Survey

*¥30. MTSS will show up on diagnostic images (x-rays, bone scans, etc.).

True False
) ) Yy e
Choose the Dest answer v \q_‘;'

*31. This is the least expensive diagnostic imaging method often used as a tool in
diagnosing MTSS:

Bone Scans X-Fays MRIs CT Scans
Choosa the Dest answer: ( :I (_jl C‘ ( j

*32. An athlete’s predisposition to MTSS can be determined by how dense their shin
hones are.

True False
Chooss the Dest answer O A

*33. Bone density returns to normal following a full recovery from MTSS.
True False

B - ."‘_\\
Chooss the best answer: W/ L,

* 34. When MTSS is seen on X-rays, it has typically progressed to a stress fracture.

True False
Chooss the Dest answer: {-::J (-_"
*¥35. What is the MOST important treatment following diagnosis of MTSS?
Change ihelr shoes often Limit running on grass Fest Igniore It
Chooss the Dest answer: O ::_-:l l:-_-} O

*36. Which of the following is helpful in the rehabilitation of an athlete suffering from
MTSS?

Implementing podl workoutls Relative Rest ElkIng rather than running All of the Above

Choosa Ih2 Dest aNEWeT: f::l O O (:j

*37. Which of the following treatment methods are NOT used for the management of
MTSS symptoms immediately after diagnosis?

Electrical Stimulation Ice Bags Hot Water Whirlpool Coid Water Whirlpool
Chooss the Dest answer: O C' |$- O

*38. Which of the fellowing is the most appropriate for maintaining an athlete’s level of

fitness throughout an MTSS rehabilitation program?

Plyometrics and Jump
Tralning Exgrcises

CNODSE the DEst answer l::j. i:} '::.‘: O

Paol workauts Lower Body Welght Tralning Mone of the Abave
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Medial Tibial Stress Syndrome Knowledge Survey

*39. The management of MTSS is almost exactly the same as the management of

Siress Fracturss Pulled Hamstrings Ankle Sprains Tom ACL's

Choose the Dest answer: li__) :) (—; (_;'

* 40. A research-based conservative treatment program for MTSS would consist of all of
the following EXCEPT:

Compression slegves for the NSAID'E for controling pan Relative Rest with a

shin of otner armopedic Siretehing/Sirengtnenin lzing tha Injury
P [Adwil, Aleve, etc) = QISIreng q = jury
gavicas Routine
" . " ™ —
Chooes the best answer: C}I J ) O

*41. Resting the involved limb, specifically from activities that produce pain is defined as:

Active Assistance Relative Rest Cross Tralning Mone of the Above

- . \ s )
Choose the best answer: C}I J O O
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Thank you for your participation in this survey.
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Proposal Number

California University _
of Pennsylvania Date Received

PROTOCOL for Research Involving
Human Subjects

Institutional Review Board (TRE) approval is required before beginning any research and/or data collection
imvolving human subjects

(Reference IRE Policies and Procedures for clariffcation)

Project Title Knowledge of Medial Tibial Siress Syndrome of Parents gnd Coachey of Adelescent Athletes
Researcher/Praject Director  Joseph McShane, ATC

Phone # 814-403-8266 E-rnail Address  mcs423 Racalu.edu

Facalty Sponsor (if required) Elffen Jf Wesi, EdD, ATC
Deparrment_Health Science

Project Dates  Japuary I, 2002 to  December 31, 2012

Sponsoring Agent (if appiicable) nsa
Project to be Conducted ar - California University of Permwylvania

Praject Purpose: [ Thesis [ Research [ Class Project [} Other

Keep a copy of this form for your records,

Approved, September 12, 2005 / (updated 02-09-09)



Please attach a typed, detailed summary of your project AND complete items 2 through 6.

L

Provide an overview of your profeci-proposal describing what you plan to do and how you will go about
dofng it. Inclucle any hypothesis(ses)or research guestions that might be involved and explain how the
information you gather will be anafyzed. For a complete list of what showld be inclnded in your summary,
please refer fo Appendix B of the IRE Policies and Frocedures Mamual.

The purpose of the study is to examine the knowledge of parents and coaches with regard to medial fbial
stress syndrome (MTSS). The research to be conducted will be deseriptive in design. The dependent
variable will be the knowledge of medial tibial stress syndrome measured by the subjects’ score on the
survey they are to be given. The independent variable will be the if the participant is a parent or a coach.
The subjects of the survey will be parents and coaches of adolescent athletes in central and western
Pennsylvania. The rescarcher will utilize athletic directors (ALVs) at high schools to distribute a pen and
paper survey at random to the parents and coaches at their respective schools, The AD's will be given a
cover letter asking permission and explaining the significance of the study as well a5 instructions on
distribution to the parents and coaches.

Ongce the AD has distributed the survey, the subjects will be given a cover letter with the survey explaining
the purpose, Informed consent will be implied by the completion and refurning of the survey to the
researcher. Surveys will be reurned by mail in self addressed, stamped envelopes. Results will be kepl
secure in the Graduate Athletic Training Program Dircctor's office in a locked cabinet until the data is to be
analyzed. The following hypotheses were based on the researcher's review of the literature and the
researcher’s intuition, The hypotheses will be tested utilizing appropriate statistical techniques.

1. Coaches will have a significantly preater overall knowledge of MTSS than parent.
2. Coaches will have a significantly greater knowledge of the treatment of MTSS than parents.
3. Coaches will have a significantly greater knowledge of the prevention of MT'S$ than parents.

Section 46,11 of the Federal Regularions stale that research proposals imvelving Fuman subjects must
savisfy certain requiremenis before the IRE con grant approval. You should describe in detail how ihe
Sollowing requirements will be satisfied. Be sure to address each area separately.

a.  How will you insure that any risks fo subjects are minimized? If there are potential risks, describe
what will be done to minimize these risks. If theve are risks, describe why the risks to paviicipants
are reasonable in relarion to the anticipated benefits.

Risks to subjects will be minimal. The survey to be administered will contain question testing
coaches' and parents’ knowledge of medial tibial stress syndrome as well as some demographic
guestions. To minimize risks further, the subjects will be informed that the demographic
information that is to be collected will be kept anonymous and confidential.

b, How will you insure thor the selection of subjects is equiiable? Take info account your purpose(s).
Be stre you addvess research problems invelving vulnerable populations such as children,
prisoners, pregrant women, mentally disabled persons, and economically or educationally
disadvantaged persons. If this is an in-class project describe how you will minimize the possibility
thar students will feel coerced.

Subjects will be selected based on the criteria that they are either a parent or coach of an adolescent
athlete without discrimiation or specialized selection methods. This study will not be surveying a
vulnerable population and participation is completely voluntary. All subjects will be parents or
coaches of adolescent athletes in western and ceniral Pennsylvania.

Approved, September 12, 2005 / {updated 02-09-09)
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c.  How will you obtain informed consent from each participant or the subject’s legally authorized
represemfative and ensure that all consent forms are appropriately documented? Be sure to altach
a copy of your consent form to the projfect summary.

As the study has minimal risk, participating in the survey will be completely voluntary and their
consent will be implied when they complete the survey, In the case that the survey is completed by a
parent or coach that has not reached 18 years of age, the survey will be discarded,

d. Show that the research plan makes provisions o monitor the data collected fo msure the safely of
all subjecis. This includes the privacy of subfecis” responses and provisions for maintaining the
securily and confidentiality of the data,

Subjects’ names will not be included in the survey in any way. Additionally, the responses received

vig mail will be stored in a secure cabinet on campus in the Graduate Athletic Training Program
Director's office under lock and key.

3. Check the appropriate box(es) that describe the subjects you plan io use.

B< Adult volunteers [ Mentally Disabled People

[} cAL University Students O] Economically Disadvantaged People
O Other Stucdents [ Edwcationally Disadvemtaged People
[ Prisoners [ Fetuses or fetal material

[ Pregrant Women ] Children Under 18

[ Physically Handicapped People | Neonates

4. Is remuneration involved in your project? [[] Yes or [€] No. Ifyes, Explain heve.

3. s this project part of a grant? [] Yes or [ No  Ifyes, provide the following information:
Tirle of the Grant Proposal _____
Name af the Funding Agency
Dates of the Project Period

6 Does your project involve the debricfing of those who participated? [ Yes or [£] No

If Yes, explain the debriefing process here.

7. Ifyour project involves a questionnaire imterview, ensure that it meets the requirements of Appendix___in
the Policies and Procedures Marnual.

Approved, September 12, 2005 / (updated 02-09-09)



97

California University of Pennsylvania Institutional Review Board
Survey/Interview/Questionnaire Consent Checklist 21200

This form MUST accompany all IRB review requests

Does your research involve ONLY a survey, interview or questionnaire?
YES-—Complete this form
[] NO—You MUST complete the “Informed Consent Checklist™—skip the remainder of this form

Does your survey/interview/questionnaire cover letter or explanatory statement include:
B (1) Statement about the general nature of the survey and how the data will be used?

[x] (2) Statement as to who the primary researcher is, including name, phone, and email address?
B4 (3) FOR ALL STUDENTS: Is the faculty advisor's name and contact information provided?
B4 (4) Statement that participation is voluntary?

(5) Statement that participation may be discontinued at any time without penalty and all data
discarded?

[ (6} Statement that the results are confidential?

[ (7) Statement that results are anonymous?

[B<] (8) Statement as to level of risk anticipated or that minimal risk is anticipated? (NOTE: If more
than minimal risk is anticipated, a full consent form is required-—and the Informed Consent
Checklist must be completed)

[+] (9) Statement that returning the survey is an indication of consent to use the data?

(<] {10) Who to contact regarding the project and how to contact this person?

[>] (11) Statement as to where the results will be housed and how maintained? (unless otherwise
approved by the IRB, must be a secure location on University premises)

[ (12) Is there text equivalent to: “Approved by the California University of Pennsylvania
Institutional Review Board. This approval is effective nn/nn/nn and expires mm/mm/mm™? (the
actual dates will be specified in the approval notice from the IRB)?

[J(13) FOR ELECTRONIC/WEBSITE SURVEYS: Does the text of the cover letter or
explanatory statement appear before any data is requested from the participant?

[1{14) FOR ELECTONIC/WEBSITE SURVEYS: Can the participant discontinue participation at
any point in the process and all data is immediately discarded?

Approved, September 12, 2005 / (updated 02-09-09)



98

California University of Pennsylvania Institutional Review Board
Informed Consent Checklist (v021209)

This form MUST accompany all [RB review requests

Does your research involve ONLY a survey, interview, or guestionnaire?

& YES—DO NOT complete this form. You MUST complete the “Survey/Interview/Questionnaire
Consent Checklist” instead.

[ NO—Complete the remainder of this form.

1. Imtroduction {check each)
[L]{1.1) Is there a statement that the study involves research?
[]1.(1.2) Is there an explanation of the purpose of the research?

2. Is the participant. (check each)
[Z1¢2.1) Given an invitation fo participate?
[7142.2) Told why he/she was selected.
[L}{2.3) Told the expected duration of the participation.
[ (2.4) Informed that participation is voluntary?
[[1(2.5) Informed that all records are confidential?
[J12.6) Told that he/she may withdraw from the research at any time without penalty or loss of
benefits?
[J42.7) 18 years of age or older? (if not, see Section #9, Special Considerations below)

3. Procedures (check each).
{143.1) Are the procedures identified and explained?
[C)3.2) Are the procedures that are being investigated clearly identified?
[ (3.3) Are treatment conditions identified?

4. Risks and discomforts. (check each)
[1.(4.1) Are foreseeable risks or discomforts identified?
7] (4.2) Is the likelihood of any risks or discomforts identified?
[C].(4.3) Ts there a description of the steps that will be taken to minimize any risks or discomforts?
[] (4.4) Is there an acknowledgement of potentially unforeseeable risks?
[[1'(4.5) Is the participant informed about what treatment or follow up courses of action are
available should there be some physical, emotional, or psychological harm?
[1 (4.6) Is there a description of the benefits, if any, to the participant or to others that may be
reasonably expected from the research and an estimate of the likelihood of these benefits?
[1:(4.7) Is there a disclosure of any appropriate alternative procedures or courses of treatment that
might be advantageous to the participant?

5. Records and documentation. (check each)
[] (5.1) Is there a statement describing how records will be kept confidential?
[L](5.2) Is there a statement as to where the records will be kept and that this is a secure location?
[7](5.3) Is there a statement as to who will have aceess to the records?

Approved, September 12, 2005 / (updated 02-09-09)



6. For research involving more than minimal risk (check each),
[7](6.1) Is there an explanation and description of any compensation and other medical or
counseling treatments that are available if the participants are injured through participation?
[C] (6.2) Is there a statement where further information can be obtained regarding the treatments?
[[1(6.3) s there information regarding who to contact in the event of research-related injury?

7. Contacts.(check each)
(7.1} Is the participant given a list of contacts for answers to questions about the research and
the participant’s rights?
[C1(7.2) 1s the principal researcher identified with name and phone number and email address?
[1(7.3) FOR ALL STUDENTS: Is the faculty advisor’s name and contact information provided?

8. General Considerations {check each)
1 (8.1) Is there a statement indicating that the participant is making a decision whether or not to
participate, and that his‘her signature indicates that he/she has decided to participate having read
and discussed the information in the informed consent?
[Z1(8.2) Are all technical terms fully explained to the participant?
[ (8.3) Is the informed consent written at a level that the participant can understand?
[} (8.4) Is there text equivalent to: “Approved by the California University of Pennsylvania
Institutional Review Board. This approval is effective nn/nn/nn and expires mm/mm/mm™? (the
actual dates will be specified in the approval notice from the IRB)

9, Specific Considerations (check as appropriate)
[C] (9.1} If the participant is or may become pregnant is there a statement that the particular
treatment or procedure may involve risks, foreseeable or currently unforeseeable, to the participant
or to the embryo or fetus?
[[] (9.2) Is there a statement specifying the circumstances in which the participation may be
terminated by the investigator without the participant’s consent?
[] (9.3) Are any costs to the participant clearly spelled out?
[C1(9.4) If the participant desires to withdraw from the research, are procedures for orderly
termination spelled out?
[Z] (9.5) Is there a statement that the Principal Investigator will inform the participant or any
significani new lindings developed during the research that may affect them and influence their
willingness to continne participation?
[ (9.6) Is the participant is less than 18 vears of age? If so0, a parent or guardian must sign the
consent form and assent must be obtained from the child
[CJIs the consent form written in such a manner that it is clear that the parent/guardian is giving
permission for their child to participate?
[1s a child assent form being used?
[[] Does the assent form (if used) clearly indicate that the child can freely refuse to participate
or discontinue participation at any time without penalty or coercion?
[1(9.7) Are all consent and assent forms written at a level that the intended participant can
understand? (generally, 8" grade level for adults, age-appropriate for children)

Approved, September 12, 2005 / (updated 02-09-09)
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California University of Pennsylvania Institutional Review Board
Review Regnest Checklist (vozi209)

This form MUST accompany all IRB review requests.
Unless otherwise specified, ALL items must be present in your review request,

Have you:
[ (1.0) FOR ALL STUDIES: Completed ALL items on the Review Request Form?
Pay particular attention to:
(1.1 Names and email addresses of all investigators
(< (1.1.1) FOR ALL STUDENTS: use only your CalU email address)
(4 (1.1.2) FOR ALL STUDENTS: Name and email address of your faculty
research advisor
(4 (1.2) Project dates (must be in the future—no studies will be approved which have
already begun or scheduled to begin before final IRB approval —NO EXCEPTIONS)
[ (1.3) Answered completely and in detail, the questions in items 2a through 2d7
[2a: NOTE: No studies can have zero risk, the lowest risk is “minimal risk”. If
more than minimal risk is involved you MUST:
[]i. Delineate all anticipated risks in detail;
[ ii. Explain in detail how these risks will be minimized;
[] iii. Detail the procedures for dealing with adverse outcomes due to these
risks,
[ iv. Cite peer reviewed references in support of your explanation,
(= 2b. Complete all items.
{4 2c. Deseribe informed consent procedures in detail.
(=] 2d. NOTE: to maintain security and confidentiality of data, all study records
must be housed in a secure (locked) location ON UNIVERSITY PREMISES. The
actual location (department, office, ete.) must be specified in your explanation and
be listed on any consent forms or cover letters.
{1.4) Checked all appropriate boxes in Section 37 If participants under the age of 18
years are to be included (regardless of what the study invelves) you MUST:
[1(1.4.1) Obtain informed consent from the parent or guardian—consent forms
must be written so that it is clear that the parent/guardian is giving permission for
their child to participate.
[1(1.4.2) Document how you will obtain assent from the child—This must be
done in an age-appropriate manner. Regardless of whether the parent/guardian has
given permission, a child is completely free to refuse to participate, so the
investigator must document how the child indicated agreement to participate
{“assent™).
<] (1.5) Included all grant information in seetion 57
B4 (1.6) Included ALL signatures?

[0 (2.0) FOR STUDIES INVOLVING MORE THAN JUST SURVEYS, INTERVIEWS, OR
QUESTIONNAIRES:
[] (2.1} Attached a copy of all consent formis)?

[[1(2.2) FOR STUDIES INVOLVING INDIVIDUALS LESS THAN 18 YEARS OF AGE:

altached a copy of all assent forms (if such a form is used)?
[1(2.3) Completed and attached a copy of the Consent Form Checklist? (as appropriate—
see that checklist for instructions)

Approved, September 12, 2005 / {updated 0Z-09-09)
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(< (3.0) FOR STUDIES INVOLVING ONLY SURVEYS, INTERVIEWS, OR
QUESTIONNAIRES:
4 (3.1) Attached a copy of the cover letler/information sheet?
B4 (3.2) Completed and attached a copy of the Survey/Interview/Questionnaire Consent
Checklist? (see that checklist for instructions)
[ (3.3) Attached a copy of the actual survey, interview, or questionnaire questions in their
final form?

[ (4.0) FOR ALL STUDENTS: Has your faculty research advisor:
& (4.1) Thoroughly reviewed and approved your study?
(4] (4.2) Thoroughly reviewed and approved your IRB paperwork? including:
B (4.2.1) Review request form,
[ (4.2.2) All consent forms, (if used)
[1(4.2.3) All assent forms (if used)
B (4.2.4) All Survey/Interview/Questionnaire cover letters (if used)
B (4.2.5) All checklists
B (4.3) IMPORTANT MOTE: Your advisor’s signature on the review request form
indicates that they have thoroughly reviewed yvour proposal and verified that it meets all
IRB and University requirements.
(<] (5.0 Have you retained a copy of all submitted documentation for your records?

Approved, September 12, 2005 / (updated 02-09-09)
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Project Director's Certification
Program Involving HUMAN SUBJECTS

The proposed investigation involves the use of human subjects and I am submitting the complete application
form and project deseription to the Institutional Review Board for Research Involving Human Subjects.

1 understand that [nstitional Review Board (IRB) approval is required before beginning any research andfor
data collection involving human subjects. If the Board grants approval of this application, [ agree to:

Abide by any conditions or changes in the project required by the Board.

Report to the Board any change in the research plan that affects the method of using human subjects
before such change is instituted.

Report to the Board any problems that arise in connestion with the use of human subjects.

Seek advice of the Board whenever I believe such advice is necessary or would be helpful.

Secure the informed, written consent of all human subjects participating in the project.

Cooperate with the Board in its effort to provide a continuing review after investigations have been
initiated.

[

S

1 have reviewed the Federal and State regulations concerning the use of human subjects in research and training
programs and the guidelines. T agree to abide by the regulations and guidelines aforementioned and will adhere
to policies and procedures described in my application. [ understand that changes to the research must be
approved by the IRB before they are implemented.

Professional Research

Project Director’s Signature Department Chairperson’s Signature T

Student or Class Research
SLLan;:; Researcher™s Signature

" Supervising Faculty Member's Department 'C_hhiane}'s-aﬁ"s'_Signamre
Signature if required

ACTION OF REVIEW BOARD (TRB use only)

The Instinmional Review Board for Research Invelving Human Subjects has reviewed this application to ascertain whether
or nat the proposed project:

1. provides adequare sefeguards of the rights and welfare of luman subjects involved in the investigations;

2. uses approprigie methods oo obtain mformed, written consent;

3. indicates that the potential benefits of the investigation substantially cutweigh the risk involved.

4. provides adequate debriefing of human participants.

5. provides sdequate follow-up services to participants who may have incurred physical, mental, or emotional harm.
L] Approved[ ] ] Disapproved
Chairperson, Institutional Review Board Date

Approved, September 12, 2003 / (updated (2-09-09)



Certificate of Completion

The National Institutes of Health (NIH) Office of Extramural Research
certifies that Joseph McShane successfully completed the NIH Web-

based training course “Protecting Human Research Participants™.
Date of completion: 06/30/2011

Certification Number: 708037
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11-036 Approval ) Page 1 of 1

11-036 Approval

instreviewboard

Sent: Monday, February 20, 2012 1:10 PM
To: MCS54257 - MCSHANE, J0SEPH JEFFREY
Ce:  West, Elion

. Institutional Review Board
California University of Pennsylvania
Morgan Hall, Room 310
250 University Avenue
California, PA 15419

instreviewboard@calu.edu
Robert Skwarecki, Ph.D., CCC-SLP,Chair

Dear Joseph McShane:

Please consider this email as official notification that your proposal titled "Knowledge
of Medial Tibial Stress Syndrome of Parents and Coaches of Adolescent

Athletes” (Proposal #11-036) has been approved by the California University of
Pennsylvania Institutional Review Board as amended.

The effective date of the approval is 2-20-2012 and the expiration date is 2-19-2013.
These dates must appear on the consent form .

Please note that Federal Policy requires that you notify the IRB promptly regarding any
of the following:

(1) Any additions or changes in procedures you might wish for your study
(additions or changes must be approved by the IRB before they are
implemented)

(2) Any events that affect the safety or well-being of subjects

{3) Any medifications of your study or other responses that are necessitated by
any events reported in (2}.

{4) To continue your research beyond the approval expiration date of 2-19-2013
you must file additional information to be considered for continuing review.

Please contact instreviewboard@calu.edu
Please notify the Board when data collection is complete.

Regards,

Robert Skwarecki, Ph.D., CCC-SLP
Chair, Institutional Review Board

https://owamail .calu.eduw/owa/7Tae=Item& t=IPM.Note&id=Rg AAAABIGIH1T Y Thy M2UL..  3/30/2012
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The following changes were submitted to the IRB and
accepted. They can be found in this email approval from
the IRB:

Institutional Review Board
California University of Pennsylvania
Morgan Hall, Room 310
250 University Avenue
California, PA 15419
instreviewboard@calu.edu
Robert Skwarecki, Ph.D., CCC-SLP,Chair

Dear Joseph McShane:

Please consider this email as official notification that the modifications
(listed below) to your previously-approved study (#11-036 “Knowledge of
Medial Tibial Stress Syndrome of Parents and Coaches of Adolescent
Athletes") have been approved by the California University of Pennsylvania
Institutional Review Board.

-Modify methods to include online survey distribution (e.g. SurveyMonkey)
in addition to the pen and paper method already in place

NOTE: the cover letter/consent form must appear on the online site prior to
any survey questions.

-Addition of McDowell High School as a data collection site

This modification is effective 2-21-2012. The expiration date is the same as
for the original approval (2-19-2013). These dates must appear on the
consent form.

Please note that Federal Policy requires that you notify the IRB promptly
regarding any of the following:

(1) Any additions or changes in procedures you might wish for your study
(additions or changes must be approved by the IRB before they are
implemented)

(2) Any events that affect the safety or well-being of subjects

(3) Any modifications of your study or other responses that are necessitated
by any events reported in (2).

(4) To continue your research beyond the approval expiration date of 2-19-
2013 you must file additional information to be considered for continuing
review. Please contact instreviewboard@calu.edu

Please notify the Board when data collection is complete.
Regards,

Robert Skwarecki, Ph.D., CCC-SLP

Chair, Institutional Review Board


https://owamail.calu.edu/owa/redir.aspx?C=da93ee1acac141b9b39ea49731155149&URL=mailto%3ainstreviewboard%40calu.edu

106

APPENDIX C3

Letter to Panel of Experts



107

)= (alifornia Universi
:Lﬂﬁ of Pennsylvania Y

November 28, 2011

Dear Athletic Training Colleague,

| am a graduate student at California University of Pennsylvania pursing a Master of Science
Degree in Athletic Training. | am conducting survey research to add to the bank of knowledge
within the Athletic Training profession. The objective of my study is to test the knowledge level
of my subjects with regard to medial tibial stress syndrome. The subjects for this study will
include parents and coaches of high school athletes. The participants will be contacted by their
children’s athletic directors and all information will be kept confidential.

| am the primary researcher and have developed the questionnaire to be used in this study. You
have been chosen to be an expert on this panel to assist in the validation of my study, due to
your expertise and experience. Your feedback is very important to the success of this study and |
greatly appreciate any suggestions you have. Any comments or suggestions you submit will be
used to revise and make the questionnaire more valid for use in this study.

Any additional comments about the survey would be appreciated. Please note this survey will be
delivered to the subjects via paper survey and not as a word document. | have given you the
word document version in order that you may make comments. Please return this document to
me with any comments you may have by December 1, 2011. If you have any questions do not
hesitate to contact me via email or phone at mcs4257@calu.edu or (814) 403-8266.

After completing and reviewing the survey, please answer the following questions:

1) Are the questions direct and understandable?

2) Are there any questions that are not coherent or should be excluded from the research?
3) Are there any questions that should be added to questionnaire that would aid in the
research?

Thank you in advance for your time, efforts, and consideration in helping me with my research.

Sincerely,

Joseph McShane, ATC
California University of PA


mailto:mcs4257@calu.edu
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)\ CALIFORNIA

UNIVERSITY
OF

PENNSYLVANIA
ATHLETIC TRAINING

March 8, 2012
Dear Parent or Coach,

My name is Joseph McShane and 1 am currently a master’s degree candidate at California University of
Pennsylvania Graduate Athletic Training Educaticn Program. In order to complete part of my degree
requirements, | am reguesting your participation in my research thesis. | am conducting survey research
to examine the knowledge of parents and coaches of high school athletes of athletic injuries with regard
to the realms of Athletic Training. The results of this study (excluding individual and demographic
information) may be published in medical journals for the benefit of the medical community.

Parents and Coaches of high school athletes are being asked to participate in this research; however,
your participation is voluntary and you have the right to choose not to participate or to discontinue
participation at any time by exiting the survey. The California University of Pennsylvania Institutional
Review Board has reviewed and approved this project. The approval is effective 2/21/2012 and expires
2/19/2013.

The survey, entitled Medial Tibial Stress Syndrome Knowledge Survey, consists of 3 to 5 demographic
questions and 30 knowledge questions, and will take about 15 minutes to complete. Minimal risk is
posed by participating in this study as confidentiality will be maintained.

All survey responses are anonymous and upon submission, neither your name nor any other
demographic information will be attached to the answers you provide. Informed consent to use the data
collected will be assumed upon submissicn of the survey to the researcher. Survey responses collected
will only be accessibie to the primary researcher and the Graduate Athletic Training Education Program
{GATEP) Chair. Upon completion of the study, all individual survey results will be deleted.

Please take this survey at Www.surveymonkey.com/s/caluMTSS at your earliest

* convenience. The survey will be available starting March 7, 2012 and continue through March 30, 2012.
If you have any questions regarding this project, please feel free to contact the primary researcher,
Joseph McShane at mcs4257@calu.edu. You can also contact the faculty advisor for this research, Ellen
West, EdD, ATC at west_e@calu.edu.

Thank you in advance for your participation. | greatly appreciate your time and effort.

Sincerely,

Joseph McShane, ATC

Primary Researcher

California University of Pennsylvania
250 University Ave, California PA 15419
mes4257@calu.edu



110

APPENDIX C5

Letter to Athletic Directors



111

N2 . . . .
ﬁ%-é California University
il of Pennsylvania

February 8, 2012
Dear Athletic Director:

My name is Joseph McShane and | am a Graduate Athletic Trainer at California University of

Pennsylvania seeking my Masters of Science degree in Athletic Training. A requirement for this
degree is the completion of a research based thesis project; my study’s title is “The Knowledge
of Medial Tibial Stress Syndrome (Shin Splints) of Parents and Coaches of Adolescent Athletes.”

Students participating in high school athletics are subjected to the rigors of not only training, but
competition as well. As their training regimes grow ever more intense to compete at a higher
level and beat their competition, the risk for injuries increases. Although many coaches and
parents think of an athletic injury consisting of a sprained ankle or a separated shoulder, many
are unaware of the injuries caused by overtraining and overuse; termed “overuse injuries.”
Medial tibial stress syndrome (MTSS), often referred to as “Shin Splints,” is one of these injuries
often seen in the pediatric population. Though its incidence is quite common, its management
for the children who are without the supervision of an athletic trainer at their high school is
often left up to their parents and coaches. A lack of knowledge of the proper management of
this injury can lead to more serious injuries such as stress fractures or neural damage from
compartment syndrome of the lower leg. My study is aiming to test the knowledge level of
these parents and coaches to see how knowledgeable they really are.

| am asking that the parents of athletes and coaches fill out a survey on their own time. This
survey will ask 30 questions regarding medial tibial stress syndrome and take about twenty
minutes. In addition to the knowledge questions, the subjects will be asked demographic
qguestions such as “are you a parent or a coach” and “what sport does your child participate in?”
Once the surveys are completed, they will be returned by each subject in a provided postage
paid envelope.

| am writing to seek your approval to use your High School athletes’ parents and coaches for
participation in my study.

In conclusion, | would like to thank you for your time, cooperation, and consideration with this
matter.

Sincerely,

Joseph McShane
California University of Pennsylvania
Graduate Assistant Athletic Trainer
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ABSTRACT

THE KNOWLEDGE OF MEDIAL TIBIAL STRESS
SYNDROME OF PARENTS AND COACHES OF
ADOLESCENT ATHLETES

Joseph J. McShane
Dr. Ellen J. West
May 2012

Master’s Thesis

This study evaluated the knowledge of
parents and coaches of adolescent athletes
of medial tibial stress syndrome with regard
to different areas of knowledge associated
with athletic injuries within the scope of
practice of athletic trainers.

The purpose of this study was to examine the
knowledge of parents and coaches of medial
tibial stress syndrome in the adolescent
athlete.

Descriptive research study

The researcher distributed a cover letter
containing a link to the Internet based
survey to athletic directors at the high
schools to be surveyed. The athletic
directors then distributed the letter to the
parents and coaches at their respective
schools.

Parents and coaches of the six western
Pennsylvania high schools’ athletes
surveyed.

The independent variables in the study were
the subjects tested (either parents or
coaches) . The dependent variable was the
subjects’ score as measured by the MTSS
knowledge survey (r = 0.374), each question
being worth one point. The survey was
created by the researcher and administered
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117

via a cover letter given to the athletic
directors at the high schools to be surveyed
who then distributed the cover letter to the
parents and coaches at their school. The
data was analyzed using SPSS at a
significance level at o < 0.05.

All data analyzed at a significance level at
a £ 0.05 for all hypotheses. HIl: an
independent samples t-test was used to
compare mean prevention knowledge scores
between parents and coaches. H2: an
independent samples t-test was used to
compare mean rehabilitation and treatment
knowledge scores between parents and
coaches. H3: an independent samples t-test
was used to compare mean overall knowledge
scores between parents and coaches.

Hypothesis 1 had findings that were not

significant. H1: (t(59) = .200, p > 0.05).
Hypotheses 2 and 3 had findings that were
significant. H2: (t(59) = -2.754, p <
0.05). H3: (t(59) = -2.382, p < 0.05).

The study revealed that coaches of
adolescent athletes have a significantly
greater level of knowledge of the
rehabilitation and treatment of medial
tibial stress syndrome than parents of
adolescent athletes. Coaches also have a
significantly greater overall level of
knowledge of medial tibial stress syndrome.



