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ABSTRACT

Context: Researchers and manufacturers have been lookitiggfaptimal method to
safely and adequately support the ankle joint withondering performance. A plethora of
information on sport specific performance utilizitagping and/or bracing methods exists.
However, no study has compared actual performantiestathletes’ perception of their
performance wearing various ankle suppOtijective: The purpose of this study was to examine
the effect of ankle braces and taping on footbatfgrmance tests and the participants’
perception of the affect the ankle support hadheir performanceDesign: Mixed methods
crossover design with 3 conditions unsupported &4aped (T) using a modified basket weave,
and two separate braced conditions; a traditiagaté eight lace up with Velcro stirrups
manufactured by McDavid @Band a hinged ankle brace manufactured by Ultré&\dkom
(B2). Setting: Outdoor artificial turf surfac®articipants. Three collegiate football players (age
= 21+/- 2 yrs, with 3.5 +/-1.5 yrs of college exipeace) voluntarily participated in this study.
Main Outcome Measures. Vertical jump, broad jump, 5-10-5 agility testc8ne test, and the 40-
yard dash. Because we were unable to achieve @ dargple size, interviews were performed to
gather descriptive data regarding the three canditiResults: No trends were seen in data
relative to the condition. Qualitative resultsioated that participants felt most comfortable in
condition they had used previously, but preferfexlunsupported condition. Results: Vertical

jump (U=24.01+4.31, T=22.91+4.87;#83.88+4.17, B=23.73%£4.11), broad jump



(U=93.68+10.91, T=96.42+11.52,804.55+12.96, B=95.84+10.95), the 5-10-5 agility test
(U=4.71+0.23, T=4.69+0.22,,B4.76+0.29, B=4.79+0.22), the 3-cone test (U=7.67+0.40,
T=7.74+0.48, B=7.75+£0.54, B=7.83+0.55), and the 40-yard dash (U=5.27+0.24,.3580.27,
B1=5.41+0.28, B=5.46+0.26).Conclusions: Due to the small sample size, we were unable to
draw objective conclusions regarding the effedhefconditions on performance, however
participants in this investigation preferred thewpported condition for the testing.

Key Words: performance, perception, comfort, football, ankle support



PREFACE
Ankle taping or utilizing ankle braces is somethihgt all Athletic Trainers involved
with football will encounter. | was interested ooking at the affect on performance of football
players that were braced against tape against teonexk support. Additionally, | wanted to
determine the athletes’ perception of how the bradape affected their performance and the
actual performance change. The study began wipk$iof 60 participants and after quite a few
roadblocks we ended with 3 individuals willing tarpcipate. Although | was hoping to have

more insight to share with you, | am happy to hiaae the experience.
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CHAPTER 1
INTRODUCTION

American style football is a popular sport in yyworganizations, high schools,
colleges and universities, recreationally amongshds, as well as at the professional level.(1)
Ankle injuries account for approximately 45% of l@treational sport related injuries.(2) In the
NFL, ankle sprains are th& 4nost prevalent injury,(3) while they account foe 2nd most
reported injury within NCAA football athletes thrgliout a recent 16-year study.(4)

Due to the high prevalence of ankle injuries iotball, most institutions provide
external ankle support to help prevent or decrdasseverity of ankle injuries.(5-7)

The effects of external support on range of mot@rformance, comfort and cost must
be considered when determining which method to lnsaddition, an athlete may perceive that
taping or bracing will decrease his or her perfaroga(2, 5-8) Researchers have reported that
ankle braces negatively affect the results of gatijump testing while differences in other
performance style outcomes were insignificant.(pAdditionally, athletes choose to play
without support due to comfort and a perception their performance will decrease.(5)

Many athletic programs require their football plesyeo wear ankle braces or tape their
ankles. Due to the perception that athletic pentorce may be affected, we must attempt to look
into measuring performance where external anklpauas been applied. One measure of
football potential that is used by the NFL assessiiete performance ability using quantifiable
tests for power, speed, and agility.(11) Many teasesthis data to determine the athlete’s

potential to translate performance test scordseat®mbine to on-field performance as a NFL



player.(11) The purpose of this study is to exantiveeeffect of ankle braces and taping on
performance in football specific testing. Furthermyave will inspect the athletes’ perception of
the effect of bracing and taping on performancatret to no support.

Research Questions

1. Is there a difference in performance between afdbplayer with taped, braced, and
unsupported ankles?

2. What is the perception of the athletes while thesfgrm these tests in each condition in
regards to their performance.

Hypotheses

1. The taped and braced conditions will not have aitgint effect on either of the two
agility tests or 40-yard dash time, but will haveemative effect on the vertical and broad
jump tests in comparison to the condition withoueenal support. There will be no
significant difference between the braced and taadlitions on any of the performance
tests.

2. Participants will perceive that their performana# be positively affected by the braced
and taped conditions during the 5-10-5 and 3-cgiléyatests, but not on the other tests.
Participants will also perceive that the supportdibons will negatively affect their
performance.

3. The participants will feel more comfortable andesah the support conditions when
compared to the non-braced. Of the two supportitiond, participants will perceive the

tape to be more comfortable.



Operational Definitions

Ankle brace condition- lace-up, figure-8, elastic stirrup lateral anktaces. Used in
accordance to the manufacturer. Sizing is deteminyeshoe size and will be worn over the top
of the athlete’s sock and under their football tdea

Ankle tape condition- Closed basket weave ankle tape job using 1.3hclohnson and
Johnson tape, pre-wrap, tuf-skin spray, and heglaae pads. There will be 3 certified Athletic
Trainers applying the ankle tape in the same mariinare will be a familiarization session for
the practitioners to ensure this.

College-aged- Individuals aged between 18 and 25.

Football performance activities- 40-yard dash, vertical jump, broad jump, 3-cogiits
test, and 5-10-5 agility tests.

Functional ankle instability- Having withstood a significant ankle injury tletused
significant time to be missed within the lifetimetbe athlete.

Healthy football athlete- Any football athlete not incurring a lower extrigynnjury
within the past 6 months prior to data collection.

NFL Combine- An NFL sponsored event that showcases power, spgéiy, and
specific skill by post-collegiate football athletdst plan to enter the NFL draft.

Perception gquestionnaire- Questionnaire completed by the athlete on perdesfiect of
ankle tape/brace on performance and comfort

Assumptions
1. Participants will accurately represent college ldoetball players in the football

championship subdivision.



. Participants will follow directions.

. The type of cleat worn will not affect testing seer

. The braces will maintain integrity throughout these days of data collection.

. Participants will not practice the skill tasks ietlwveen data collections.

. Participants will perform each test to their fullability.

. Participants will be truthful in answering theiregtionnaire.

. Participants will be able to remember the first dagesting when comparing that
of the braced conditions for the questionnaire.

Delimitations

. DI-AA Football athletes at a mid-west institution

. College-aged individuals

Individuals that haven't sustained a lower extrgrmjury within the previous six
months.

. Testing is conducted on field turf.

. Taping procedures; excluding this study, not aictitioners tape the same way.
. Ankle bracing limited to McDavid lateral ankle beac

Limitations

. Sample size

. Variability among participants

. Use of particular taping, bracing techniques



Significance of the Study
By determining the possible effects of ankle supparfootball specific performance
tests, Athletic Trainers and coaches may choosen#tbod of which they will brace their
athletes. Decisions will be made with knowledgefdéct on performance, athlete perception,
and institution cost instead of only the latter. ®Wieady know that ankle braces are the most
cost efficient method of support. If we find thiaéte is no significant effect on performance
between either of the supported conditions, a batigument can be made for the use of the

more cost and time efficient method.



CHAPTER 2
LITERATURE REVIEW

The purpose of this literature review is to disgoiesvious research on ankle stability as
well as perceptions of taping and bracing througictionality and performance testing. The
review will examine the prevalence of ankle injgrie athletics and football, preventative
measures of ankle sprains, effects of ankle tapimbracing on performance, football specific
testing that best measures performance, and affdeteptions of ankle taping and bracing. The
search strategy used for the review will also Isewuksed.

Search Strategies

The MEDLINE, CINAHL, SportsDiscus, Google Scholand Cochrane library
databases were searched to obtain information tisengeywords found in Table 1, singularly
or combined. Additional information was obtainednfr references cited in the literature that was
found.

Table 1. Terms Used for Database Search.

Ankle & Football & NCAA & NFL &
bracing effects on agility testing ankle injuries ankle injuries
performance ankle injuries injury prevalence  injury prevalence
injuries combine testing lower extremity lower extremity

Table 1. Terms Used for Database Search.



Ankle & Football & NCAA & NFL &

injury prevalence  injury prevalence injuries injuries
performance testing Performance testing
sprain management

sprain prevention

support methods

taping methods

Prevalence of Ankle Injuries in Football and Atidst

Due to the popularity and intense nature of mamytspn today’s athletic population,
there are an increasing number of injuries beipgmed to sports medicine staffs.(1) Ankle
sprains are the most commonly reported injury acoodiegiate sports, accounting for 15% of all
injuries.(4) Approximately one sixth of all times®injuries are ankle sprains, (5) which
demonstrates the need for prevention. Over 27a08( sprains were reported in all of
collegiate athletics over a 16-year research pgddd

Sprains of the ankle joint complex occur at thedalral and subtalar joints. Lateral
ankle sprains account for 85% of ankle sprain iapiand occur when the ankle is forced into
plantarflexion and supination or inversion.(5, 2, 13) These movements cause stress to the
lateral aspect of the ankle and inflict damagéd&dtatic connective tissue stabilizing the joint.
The most common structures injured in these spa@she static stabilizers seen in Figure 2
that comprise the lateral ankle complex (anteatwfibular ligament, calcanofibular ligament,

and posterior tibiofibular ligament.)(4, 6, 14) 8ims to the ankle joint are the most common



musculoskeletal injury found among all athletesardtess of age or participation level.(10, 15)
Ankle injuries represent 45% of all athletic ingsiin recreational activity.(2) Of these injuries,

85% are of the ankle sprain classification.(2, 6)



Figure 1.Lateral Ankle Comple

Postarior Talofibular Ligament

Anterior Talofibular Ligament

Calcaneofibular Ligament

Considering the violent nature of football, it sktbacme as no surprise that footbal
attributed with the highest injury rate among albgs, doubling that of the second leading inj
prone sport.(1, 14puring two 1tyear epidemiological studies of foalbinjuries in the
National Collegiate Athletic Association (NCAA), lda sprains were the second most preve
injury following knee sprains.(4.4) The findings of injury rates through all levelsfobtball
resonate the same statistics, stating that 88%Ildé anjuries are of the sprain varie(1) As
athletes progress thugh levels of competition, there is no decreassnkie sprain occurrenc
On the professional level, ankle sprains are ™ most common injury.(3)

Preventative Measures of Ankle Spr:

Measues to decrease the rate and severity of anklénspnave been practiced for me
years. One method of supporting the ankle joiftos athletic tape, which uses a combinai
of adhesive spray, heel and lace pads to previetibfr blisters, pr-wrap, and the athletic tag

itself. The main focus of this method or any exa¢upportive measure is to reinforce
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lateral ankle complex.(4-7, 12, 16) The second oekthf external support is a pre-fabricated
multi-material ankle brace. The brace laces upBuee a tight fit around the foot with elastic
straps that encompass the ankle in a way to addistaespecially to the lateral ankle
complex.(4, 5, 8, 10, 12, 16-18) Other braceshbat been included in past research include
hard plastic stirrup style braces that use Veltraps to stay in place.

Researchers have shown a proprioceptive benehttivt use of tape that has not been
noticed with bracing.(2, 5, 7, 8, 16, 18) This propeptive benefit is attributed to heightening
the sensitivity of a preventative feed-forward maakm of the central nervous system in
attempts to avoid ankle sprains by increasing neuaclivation of the peroneal muscle group.(5,
7, 16, 18) It appears that the method of tape egfpdin, as styles tend to vary, shows little to no
difference in effectiveness of sprain preventidb)(Lape must rely on the presence of the
secondary preventative measure as it loses itsanedl restrictiveness after twenty minutes of
activity.(5, 7, 16) The structural integrity of ankle brace has been shown to outlast that of
ankle tape. Most rigid ankle braces lose approxehgat.5% of ankle support within a similar
time frame, while the tape loses approximately Z8¥€ne advantage of ankle taping is the
ability to individualize the tape application tt thhe specific need rather than rely on the
uniformity of an ankle brace. Active range of maotioas shown limitations from style to style,
but overall performance of the tape through actikieis remained consistent.(15)

Although ankle tape has been found to lose sonitésahechanical strength, the pre and
post activity measurements still show that thewelsvel of increased restriction seen when
compared to baseline range of motion measuremg&niy.Regardless of the method of support,

both have been proven to decrease instance andtg@ieankle sprains. External ankle support
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has been shown to be more advantageous for indilgduth a history of ankle injury.(4, 5) This
can be attributed to the disruption of the statkl@ stabilizers among other neurological and
muscularly related damage.
Effects of Ankle Taping and Bracing on Performance

Ideally, providing external support to the anklmjavould not hinder the performance of
the athlete.(6, 12, 15) There is conflicting evickem regard to how ankle support alters
performance. Some researchers have reported desreagertical jump height and increase in
sprint and shuttle times braced, taped, and nopestgd conditions while other researchers have
reported no changes in performance for similastést5-8, 12) The vertical jump test exhibited
the most common decreases in performance.(5-10¥fileeof ankle brace has an effect on
variation in performance. McDavid braces (seenigufe 3) have been shown to affect vertical
jump height to a lesser degree than other bracesmparison.(8)

Figure 2. Lace-Up, Figure-8, Elastic Stir-Up AnHeace

While these results are inarguably varied, onelrésat remains consistent is that no
condition has ever increased performance abil{sed2) The limitations that external support
put on dorsiflexion and plantarflexion appear tatefactor for the differences in performance

that has been seen, but it appears to vary amenguibport style used.(5, 6)
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Football Specific Testing that Best Measures Peréorce

The National Football League (NFL) holds a scoutinghbine every year to showcase
the raw talent of athletes entering the upcoming. NFaft. There are a wide variety of tests that
address areas of skill, speed, power, strengthtrenkinowledge required of an NFL athlete.
There are 9 performance tests that include arligeace quiz to gauge mental acuity, 40-yard
dash (with split times taken at 10 and 20 yardsitieal jump, broad jump, 5-10-5 shuttle drill, 3
cone drill, and bench press.(11) These drills, maipvith collegiate performance, have been
proven to effectively assess a particular playertanvalidate their positional rank in the NFL
draft. Some results are more heavily weighted ttaers in terms of position specific tasks, but
all are regarded as the best way to evaluate ttempal talent of each player.

Grouping performance scores of these tests indlrec combination, dependent on the
position played by the athlete, allows for sucéadhe NFL to be estimated.(11) Relationships
and equations have been determined to do justRbaexample, the vertical jump scores have
been more closely correlated with success at thieimg back position as compared to the bench
press test which had little to no bearing on suxegshe position.(11) These tests are designed to
show the physical ability to perform at a high imggy. They have not been shown to effectively
measure success in the NFL.(11) There are intaagythlt simply cannot be measured that are
an absolute necessity for success. These skillsayeever, accurately demonstrate required
abilities that football players of any age or lemekd to possess to be effective on the field.

Perceptions from the Athlete
There has been a documented effect from percepyidhe athlete from the act of simply

wearing the ankle brace or tape. Many athletegbelihat wearing ankle braces restricts their
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athletic performance,(5) while others believe ihaicreases perceptions of stability and
confidence which in turn will increase their alyilio perform.(2) These perceptions could
influence the choice in support, choosing the ncostfortable option versus the most
supportive. In comparing comfort levels betweentihe conditions, it appears that more
athletes prefer the feel of an ankle brace todhathletic tape.(9, 12) In contrast, clinicians
believe that the manner of which tape is appli¢alaa for an increased comfort level felt by the
athlete.(15)
Summary

Considering the injury rates and patterns withm L and NCAA, the need for studies
of this nature is overdue. By creating a NFL-liksttng environment in which participants test
under 3 conditions for between condition compassiarperformance, the question of potential
performance effects of various external supportids will be answered. With current results
of effects remaining conflicted throughout reseatbk hope is that further insight will be found.
With respect to an athlete’s preference on suppethod, the perception questionnaire will
further inspect if preference is indeed as dividsedesearch shows. Beyond this, participants are
encouraged to provide information as to why the@fgrence may be swayed. This additional
information could influence brace design or pogsibping strategies for future research targets

as well as sway external support practices in kinical setting.
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CHAPTER 3
METHODS
Design
A mixed-methods, randomized crossover experimeamdlinterview design will be
used to guide this study. The independent varigd@kle support, with three levels (no
support, ankle tape, and ankle brace). The depéndeables include the outcomes of the
following performance test: 40-yard dash, vertjaahp, broad jump, 5-10-5 shuttle, cone drill,
and performance perception questionnaire. Weus#l interview to supplement the quantitative
data acquired during the athletic testing.
Participants
Sixty eligible, uninjured, college-aged footbéahlates will be recruited for this
study. These participants will be members of Indi&tate University’s varsity football program
and will be present during the normal voluntary swen conditioning program. Each participant
will provide informed consent prior to data collect Participant will be excluded if they report
any injury within the previous six months leadirngto data collection, if they are unable to
perform any of the football performance testsfdney become injured during the period of
testing. This study will meet the Indiana Stateugnsity’s Institutional Review Board approval

criteria.
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Instruments

Brower Speed Trap Il

The Brower Speed Trap Il timing system will be usedheasure the total times with the
use of stop watches to account for split timeLaarid 20 yards. This same wireless system will
be used for the 5-10-5 and 3-cone agility testerdhwvill be no split time measurements with the
agility tests. There will be stopwatches used backup to the wireless timing system as well as
for the split times recorded. Both the stopwatdmes timing system have specificity to the
hundredth of seconds.
Sandard Tape Measure

Standard tape measure will be used for measurephéme broad jump test. Distance on
the broad jump will be measured from the startiagppof the jump to the landing heel strike
nearest to the starting position. The same tapesuneavill be used to set up the cones in the 3-
cone agility test. Measurements will be taken ®rnbarest ¥z inch.
Vertec

Vertec measuring system will be used to measuitecaejump height. The parameters
will be set to the tallest participant and adjustetecessary for participants unable to register a
score at that height. The Vertec measures in inghdsas increments of one half inch.
Perception Questionnaire

The perception questionnaire (Table 2) will be usker the final two days of
performance testing. Participants will comparerteapported performances to their unsupported
condition. A 3-point Likert scale will be used tihte whether the athlete felt there was a

decrease in performance, no effect on performanca, increase in performance.
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Table 2. Perception Questionnaire
Please fill out as accurately as possible with>@hifi the appropriate box.

| D#

Circlewhich condition you wer e placed in today: TAPED or BRACED

Compared ttNO TAPING/BRACING how do feel your condition affected your

performanceof each listed test

Decreased No effect Increased

40 yard dash

Vertical Jump

Broad Jump

5-10-5

3-cone

Comfort Questionnaire

The comfort questionnaire is a brief two part guestsking the participant to decide
which condition was most comfortable to them angwithis questionnaire will be filled out
after the final day of testing only.
Interview

Interview will be used to supplement the perceptod comfort questionnaires. Notes
will be taken at interviews. These notes will tanscribed and integrated into the results

aligned with the specific combine tests. The wiaw questions are detailed in Appendix A.
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Procedures

There will be one screening session and threegesissions at least one week apart.
The screening session will take place in the attideteight room at least one week prior to the
first test date. This will include informed consest¢mographic survey (including age, height,
weight, football position, health history questiaime, and injury history of the past six months),
and familiarization session (conducted by the Indi§tate University Head Strength and
Conditioning coach). The participants will be giveamID number and organized into groups to
allow for assignments to be made regarding condgiad testing order. This is to account for
randomization.

For data collection days two and three, each ppatnt will report to Memorial Stadium
approximately ninety minutes prior to testing. Ninminutes will allow for sufficient
preparation, warm-up, and application of extermidesupport. Each athlete shall be dressed in
athletic shorts, t-shirt, and football cleats. Head Strength and Conditioning coach will lead
the warm-up. Water and Gatorade will be availabteafl participants throughout testing to
ensure proper hydration is maintained.

The first day of data collection for all particigamwill be completed without external
ankle support. Participants will be equally dividetb 5 groups and instructed on the order of
testing for this day. The group they are placedilhbe the group they remain with for all three
days of data collection. The testing order willlaedom for each group of participants. Each
group will complete all five of the football spaciperformance tests (40-yard dash, vertical
jump, broad jump, 5-10-5 agility test, and 3-coest)ton each of the 3 testing days.

On the second day of testing, the participantsvaltivided in half. One half will
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complete this day of testing in the braced conditihile the other half completes the testing in
the taped condition. The tape will be applied upomval to the facility by one of the three
ATC’s conducting this study. The half that will bempleting the testing in the braced condition
will be given braces and instructions on applicat this time as well. The participants will be
instructed of the order that their group will coetpel testing on this day. Upon completion of
each of the testing days, the participants willentheir tape removed and the ankle braces will
be collected. At the completion of on the fieldalabllection, the participants will complete the
perception questionnaire.

On the third and final day of testing, the groupl participate in the opposite form of
external ankle support from which they were plaiceduring the previous testing day. Those
that were braced will be taped and vice versalfercbllection of data. The tape will be applied
upon arrival to the facility by one of the three @8 conducting this study. The participants will
be instructed of the order that their group wilhg@ete testing on this day. Upon completion of
the testing day, the participants will complete pleeception questionnaire. On this final day, an
additional questionnaire will be given out to addréhe question of which condition is most
comfortable to the participant.

Participants will be given instruction as to how tlsting will take place. Once at a
testing station, each participant will completesthialid trials of the test. If in the first three
attempts there is an invalid repetition, the pgvéint will perform up to two additional
repetitions until three valid scores are recordduek participants will be given two full minutes
of recovery time in between repetitions and aldwvben tests to account for fatigue. Adequate

hydration supplies including water and Gatoradé lvalpresent at each station and therefore
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available to the participants.

Following the data collection sessions, each pagitt will be interviewed regarding
participation.

Performance Tests

40-Yard Dash

The 40-yard dasWill use a track style starting position and timéd aegin upon their
hand picking up from the turf. There will be tim@wsitioned at the ten and twenty-yard markers
to measure split times with stop watches. The totad will be measure with a wireless timing
device. These measures will be recorded in secéwtthtionally, we will also have stop
watches to back up the timing system if it weréaibduring testing. The fastest recorded time
for each condition will be used in the data analysi
Vertical Jump

The vertical jJump will use a two-legged stancetiBigants will be instructed to stand with

their feet at shoulder width and will be allowedaam swing counter movement with jump
attempts. Once a jump is completed, the heightasesl and the Vertec is reset. These measures
will be recorded in inches. The highest jump heigiti be used for data analysis for each
condition.
Broad Jump

The broad jump will use a two-legged stance. Rp#ids will be instructed to stand with
their feet at shoulder width and will be allowedaam swing counter movement with jump
attempts. There will be a spotter to ensure thegyaant does not cross the starting line as well

as a spotter to mark the heel strike closest tetdmting point. A measuring tape will be used to
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measurghe distance from starting line to closest heéeatiThese measures will be recorde:
inches.The longest jump distance will be used for datdyesmafor each conditio
3-Cone Agility Test

The3-Cone Agility Tes{Figure 3) will use a track styleéasting position and time wi
begin upon their hand picking up from the turf. fieheill be a spotter present to ensure thai
proper course was taken through this test. Thétiota will be measured with a wireless timi
device with stopwatches bginused as a back up. These measures will be retorédeconds

The fastest recorded time for each condition wallused in the data analy

1

Fl‘nisl': 4 - Start

Figure 3. 3-Cone Test

- o o

5-10-5 Agility Test
The 5-10-5 Agility Tes{Figure 4)will use a track style starting position and time

begin upon their hand picking up from the turf. iehwill be a spotter present to ensure that

proper course was taken through this test. Thétiota will be measured with a wireless timi

device wih stopwatches being used as a back up. These rasagillrbe recorded in seconc

The fastest recorded time for each condition wallused in the data analy
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Figure 4. 5-10-5 Shuttle Test

Perception Questionnaire
Theperception questionna will be used to determine participant’s perceptidmow
tape or bracing affected their performance whenpared to thaunsupporteaondition.
Participants will not be told of their test result#til the study has concluded in attempt to not
skew the perception questionnaire. This questioanaill be filled out following the latter tw
days of testing only.
Data and Statistical Analyses
Data will be analyzed using descriptive static (mean, SDusing SPSSinterview

data will be tanscribed and integrated into the results to meht the quantitative da
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CHAPTER 4
MANUSCRIPT
Introduction
American style football is a popular sport in ygutigh schools, colleges,
recreationally, as well as professionally.(1) Anklgiries account for approximately 45% of all
recreational sport related injuries.(2) In the NRhkle sprains are thd'4nost prevalent
injury,(3) while they account for the 2nd most repd injury within NCAA football athletes.(4)
Many athletic programs require their football @es/to wear ankle braces or tape
their ankles to help prevent or decrease the dgw@rankle injuries.(5-7) The effects of external
support on range of motion, performance, comfodt @rst must be considered when
determining which method to use. In addition, drledé may perceive that taping or bracing will
decrease his or her performance.(2, 5-8) Researblage reported that ankle braces negatively
affect the results of vertical jump height whiléfeliences in other performance style outcomes
were insignificant.(5-10) Additionally, athletesadse to play without support due to comfort
and a perception that their performance will deseaaithey have external support.(5)
An athlete is less likely to wear protective guuent if they perceive it is going to
affect their performance. Due to the athletestpption that athletic performance may be
affected, we must measure performance with extemmide support applied and the athletes’

perception of the support on their performance. NIRe assesses athletic performance using
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guantifiable tests for power, speed, and agilityt) Many NFL teams use this data to determine
the athlete’s potential to on-field performancedsFL player.(11) The purpose of this study
was to examine the effect of ankle braces and gapmnperformance in football specific testing
and compare their perception to their performaetative to no support using questionnaires
and interviews.
Methods

Design

A mixed-methods, randomized crossover experimeamdlinterview design was used to
guide this study. The independent variable waseasikpport, with levels (no support, ankle
tape, and ankle brace). The dependent variables tve outcomes of the following
performance test: 40-yard dash, vertical jumpatdnomp, 5-10-5 shuttle, cone drill, and
performance perception questionnaire. Additionally used interview answers to supplement
the perception questionnaire data acquired duhagerformance testing.
Participants

Five male collegiate football players volunteeredthe study, but only three players
(age=21+/-2 years; height=75.5+/-1.5 inches; weigh®.5+/-27.5 pounds) completed all three
conditions. One participant was removed from datkection due to an illness and one was
removed due to an injury, which was evaluated asatéd. The participants were members in
good standing with the Indiana State Universitysitgrfootball team. Each participant provided
informed consent prior to data collection. Paraits were excluded if they reported any injury

within the previous six months leading up to daikection, if they were unable to perform any
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of the football performance tests, or if they beeamured/ill during the period of testing. This
study was approved by the Indiana State Univessitystitutional Review Board.
Instruments
Brower Speed Trap Il

The Brower Speed Trap Il timing system was usedeasure the total time for the 40-
yard dash with the use of stop watches to accaurgdlit times at 10 and 20 yards. Stopwatches
were used to time the agility tests in similar fashto the method used by the NFL. Both the
stopwatches and timing system have specificithéhundredth of seconds.

Standard Tape Measure

Standard tape measure was used for measureméret lofdad jump test. Distance on the
broad jump was measured from the starting poitth@fjump to the landing heel strike nearest to
the starting position.. Measurements were takeéhdmearest ¥z inch.

Vertec

A Vertec measuring system was used to measureagdimp height. The parameters
were set to the tallest participant and adjusteedessary for participants unable to register a
score at that height. The Vertec measures in inehddas increments of one half inch. The
participants reach height was subtracted fromelkerded Vertec jump height

Per ception Questionnaire

The perception questionnaire (Table 2) was usedl #fe end of each of the last two days
of performance testing. Participants compared thgiported performances to their unsupported
condition. A 3-point Likert scale was used to dietevhether the athlete felt there was a decrease

in performance, no effect on performance, or aremse in performance for each performance
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test.
Comfort Questionnaire
The comfort questionnaire is a brief two part gieeséind asked the participant to decide
which condition was most comfortable to them ang withis questionnaire was filled out after
the final day of testing only (Table 3).
Table 3. Comfort Questionnaire
Please fill out as accurately as possible with>@hifi the appropriate box. | D#

Circlewhich condition you were placed in today: NAKED TAPED BRACED

Perception Questionnaire:
How do you feel the condition affected your perfarmoein each of the tests. Please check only

one box per performance test with)an

Significantly | Decreased No Effect Increased Significantly
Decreased Increased

40 Yard Dash

Vertical Jump

Broad Jump

3-Cone Test

5-10-5 Test

Comfort Questionnaire:

How comfortable were you during the testing today. Please cheelagipropriate box with ax

Very Not Neutral Comfortable] Very
Uncomfortable | Comfortable Comfortable

In one sentence or less, please provide a briddeapon as to why.

Which of the following was your MOST preferred mad? (Circle one.)*
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No Support Ankle Tape Ankle Brace

I nterview

Interview was used to supplement the perceptioncantfort questionnaires. Notes were
taken at interviews. These notes were transciineldntegrated into the results aligned with the
specific combine tests. The interview questiomsdatailed in Appendix A.
Procedures

There was one recruitment/screening session aad thsting sessions at least one day
apart. The recruitment/screening session took prattee Neurological Laboratory on the first
floor of the Student Services building prior to fivet test date. The study was presented to the
football team (n=65) and they were asked to corelet informed consent and questionnaire,
which included a demographic survey (including dggght, weight, football position, pertinent
health history, and injury history of the past signths). The participants were given an ID
number and organized into just one group due tsiial number of willing participants (n=5).

Each participant reported to Memorial Stadium appnately thirty minutes prior to
testing for each data collection day. This timew#d for sufficient preparation, warm-up, and
application of external ankle support. Each athfisesssed in athletic shorts, t-shirt, and team
issued football cleats. The Head Strength and GQiomdig coach led the same warm-up each
session. Water and Gatorade were available fgaaticipants throughout testing to ensure that
proper hydration was maintained.

For the first day all data collection was completgthout external ankle support. Each

group completed all five of the football specifierformance tests in the following order vertical
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jump, broad jump, 5-10-5 agility test, 3-cone tesiti 40-yard dash on each of the 3 testing days.

On the second day of testing, all of the participavere supported with ankle tape. The
tape was applied upon arrival to the facility byyaime primary investigator conducting this
study using a modified basket weave to ensureickrapplication. Upon completion of each of
the testing the participants had their tape rem@aretlasked to complete the perception
guestionnaire.

On the third and final day of testing, the groupmpleted participation of the events in 2
separate braced conditions. One brace used wasuanéerential lace up ankle brace (McDavid,
Woodridge IL) and the other was a hinged bracettgdhkle; Zionsville IN). The participants
completed the tests in the lace up brace initialbh the hinged brace being applied following
completion of the first test set in the braced atoowl Keeping up with the manufacturers
recommendation, the UltraAnkle braces were tighdeafeer each test. Upon completion of the
testing day, the participants completed the pergegfuestionnaire as previously mentioned. In
addition to the perception questionnaire, an aoldi questionnaire was given out to address the
guestion of which condition is most comfortabldte participant when considering each of the
conditions.

Participants were given instruction as to how #sts were administered by the strength
and conditioning coach. Each participant compléheee valid trials of each test. If there was an
invalid repetition, the participant performed upwe additional repetitions. The test was not
continued beyond these five maximal attempts amg\alid repetition scores would have been
kept. In this case, only one extra trial was neextdss all three testing days. The participants

were given two full minutes of recovery time betweepetitions and also between tests to
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account for fatigue. Adequate hydration supplietuiding water and Gatorade were present at
each station and therefore available to the pperds at all times during recovery periods.
Following the data collection sessions, each ppgitt was interviewed further regarding
participation.
Performance Tests
40-Yard Dash
The 40-yard dasbses a track style starting position and time begpgm the action of
their hand picking up from the turf. There weredmpositioned at the ten and twenty-yard
markers to measure split times with stop watchhs.tdtal time was measured with a wireless
timing device. These timing measures were recomisdconds. The average of the recorded
times for each condition was used in the data amaly
Vertical Jump
The vertical jJump uses a two-legged stance. Ppatits were instructed to stand with their
feet at shoulder width and were allowed an arm gwounter movement with jump attempts.
Once a jump was completed, the height was recadddhe Vertec was reset. These measures
were recorded in inches. The average jump heigistwged for data analysis for each condition.
Broad Jump
The broad jump uses a two-legged stance. Partitspegre instructed to stand with their
feet at shoulder width and were allowed an arm gwounter movement with jump attempts.
There was a spotter to ensure the participantaidnoss the starting line as well as a spotter to
mark the heel strike closest to the starting pdinheasuring tape was used to measure the

distance from starting line to closest heel strikeese measures were recorded in inches. The
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average of the jump distances were used for dalgsis for each condition.
3-ConeAgility Test

The3-Cone Agility Test (Figure 3) uses a track stybrting position and time began
upon their hand picking up from the turf. There \@aspotter present to ensure that the proper
course was taken through this test. The total tilag measured with a wireless timing device.
These measures were recorded in seconds. The awdrdge recorded times for each condition
were used in the data analysis.

5-10-5 Agility Test

The 5-10-5 Agility Test (Figure 4) uses a tracdestarting position with the time
beginning upon their hand picking up from the tiitiere was a spotter present to ensure that the
proper course was taken through this test. Thétiota was measured with a wireless timing
device with stopwatches used as a back up. Theasures were recorded in seconds. The
average of the recorded times for each conditiorewsed in the data analysis.

Per ception Questionnaire

The perception questionnaire was used to deterparneipant’s perception of how tape
or bracing affected their performance when comp#wdtle unsupported condition. Participants
were not told of their test results until the stindyl concluded in an attempt to not skew the
information obtained in the perception questiomnalihis questionnaire was filled out following
the latter two days of testing only.
Data and Satistical Analyses

Data was analyzed using descriptive statistics m8B) using SPSS. Interview data

was transcribed and integrated into the resulssipplement the quantitative data.
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Results
Each participant completed each test and repadntsd pperceptions and comfort (Tables
3-5). Data suggests that no differences exist é@tveonditions (Table 6). However, we were
able to ascertain that the participants reportéggomore comfortable in the taped
condition(Table 7). Participants also claimed thasupport was preferred if given the option to

participate without external ankle support.

Table 4. Participant One. Mean £ SD of the trialsdach condition.

Test Unsupported Taped McDavid UltraAnkle

40 yard dash 5.47+0.13 5.52+0.05 5.58+0.10 5.61+0.06
(seconds)

Vertical Jump 21.12+1.76 19.79+1.53 20.83%£0.29 21.15+1.04
(inches)

Broad Jump 84.99+1.73 90.14+2.57 85.98+2.83 88.46+3.54
(inches)

5-10-5 (seconds) 4.67+0.22 4.71+0.01 4.71+0.02 A6
3-cone (seconds) 7.99+0.08 8.02+0.12 8.05+0.11 18.04

Note: 3 trials were recorded for the unsupported anddapeditions, 2 trials were recorded for
the braced conditions.
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Table 5. Participant Two. Mean £ SD of the 3 &ifdr each condition.

Test Unsupported Taped McDavid UltraAnkle

40 yard dash 5.36+0.09 5.53+0.08 5.60+0.05 5.64+0.01
(seconds)

Vertical Jump 22.0+0.00 20.5+0.00 21.66+0.76 20.49+0.87
(inches)

Broad Jump 89.16+0.76 88.99+1.32 87.98+2.83 90.49+2.12
(inches)

5-10-5 (seconds) 4.95+0.03 4.94+0.03 5.11+0.08 DOH
3-cone (seconds) 7.891£0.10 8.12+0.05 8.17+0.04 18.28

Note: 3 trials were recorded for the unsupported anddapeaditions, 2 trials were recorded for

the braced conditions.

Table 6. Participant Three. Mean £ SD of the &drfor each condition.

Test Unsupported Taped McDavid UltraAnkle

40 yard dash 4.99+0.12 5.01+0.03 5.05+0.02 5.13+0.08
(seconds)

Vertical Jump 29.80+1.61 29.64+1.44 29.16+0.58 28.47+1.05
(inches)

Broad Jump 108.50+1.00 111.75+5.11 111.74+£1.77 109.96x4.24
(inches)

5-10-5 (seconds) 4.52+0.18 4.45+0.08 4.47+0.05 A48
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Test Unsupported Taped McDavid UltraAnkle

3-cone (seconds) 7.16£0.07 7.14+0.16 7.08£0.16 10.10

Table 7. Combined data for all 3 participants (Mean

Test Unsupported Taped McDavid UltraAnkle
40 yard dash 5.27 5.35 541 5.46
(seconds)

Vertical Jump 24.01 22.91 23.88 23.73
(inches)

Broad Jump 93.68 96.42 94.55 95.84
(inches)

5-10-5 (seconds) 4.71 4.69 4.76 4.79
3-cone (seconds) 7.67 7.44 7.75 7.83

Note: 3 trials were recorded for the unsupported anddapeaditions, 2 trials were recorded for
the braced conditions.
Discussion
Injuries in football are an accepted reality bypatticipants (1, 3, 4, 14, 16). One of the
roles of Athletic Trainers is to limit the prevatenand severity of these injuries by utilizing the

best-proven methods(2, 5-10, 12, 15-18). We stuitieaffect of external support on
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performance and the perceived effect of the extasuggport on performance, while other
researchers have focused on the material or strerighe external support. Previous studies on
performance and external ankle support show minefiatts that findings are deemed
insignificant(5, 7-10, 12, 13, 15, 17, 18). Theaashers involved in this study understand that a
statistical difference may be drastically differémin a true on the field football difference. One
extra inch on a vertical jump, one tenth of a seldemver on a 40-yard dash, and other seemingly
miniscule performance score differences that wersaw be the difference of a touchdown or
turnover. This remains one of the differences betwantrolled research and real life athletics.
Limited by the small number of participants, ibisce again difficult to make a broad statement
regarding our conditions. Other studies that foduse athletes’ perception found that while
athletes often choose whichever support methodrthayost familiar with or is comfortable for
their specific sport, the most frequent choice aslde tape(6, 9, 10, 17). Our findings regarding
comfort echo this message from previous researchers

As suspected, even with our low participant nunfheB), we saw very small differences
between in scores throughout the 5 performancs &esbss conditions. We were unable to
discern a pattern between conditions suggestirtghleasupport conditions had little to do with
the change in result. The change could be duestanimtal component or perception that an
external support would affect performance. As adsideel more restricted in certain motions
and movements, it can be theorized that self-doayt limit true maximal effort. Previous
studies mention that lack in range of motion caelstrict the ability to maximally contract
musculature through the full range required for mmak performance(5-10, 12, 15-18). The

guestionnaires and interview sessions we implendengze aimed at discovering these possible-
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underlying factors. One factor we must keep in nvileen comparing the braced conditions is
that these two different braces were tested osdhee day. Even when considering that an
adequate resting period was mandated, there cawkl lteen a fatigue factor associated with the
UltraAnkle brace as it was tested second on thid thay of collection. This could have been
reflected in scores as well as perception as theroan theme of heavy feeling legs could have
been exacerbated. Ideally we would have balaneett¢atments by taping two participants on
Day 2 and having 1 in a brace and then 2 in brdags3 and 1 taped. This would have helped
prevent a possible order affect. Additionally, whveshad 2 particpants braced on the same day
we could have had each participant start with &idht brace and then switch.

As indicated by the responses we received, alltBeparticipants stated that they all feel
most comfortable in the condition they most commgadrticipated throughout their football
career. Two participants felt more comfortable sl because they were introduced to
bracing or taping early in their athletic careargoevention or due to injuries they sustained
while playing. One of our participants felt morexdortable without support simply because he
had not been taped or braced prior to this study.

What if we had 65 participants?

If we had the intended number of participants (n=6% study design would have
changed slightly. The first day of data collentiould have taken place in an unsupported
condition for the entirety of the group to allow fmmparison to this unsupported condition
throughout the questionnaires. In an attempt todataping all of the participants on the same
day, the external support conditions would havenlsgdit between testing days two and three.

Half of the participant on day two would have bégmed while the other half would have been
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given McDavid ankle braces to wear. Day three wdade placed the braced group from day
two in ankle tape while the braced group from day tvould have been given the UltraAnkle
braces to wear for day three. A second slight geamould have occurred with the statistical
component of analysis. Rather than looking at detsee statistics alone, we would have used a
4x5 repeated measures ANOVA to allow for compasdoetween the four conditions
throughout each of the five football specific pemi@nce tests. Additionally, we would have
made a random selection of 10 participants toweer about the conditions rather than
interviewing each individual as we did with the &tgcipants we had.
Clinical Relevance

If we let football players make medical choicesdahsn what they perceived was best
for their performance versus what will best prevajuries, injury rates would consequently
increase. In reality, participating in football hatut ankle support is simply not an option for
football players at higher levels of competitionvéh the benefits of such support on preventing
or decreasing the severity ankle injuries, usingmaaical (braced) or proprioceptive (ankle
tape) methods are far safer than wearing no suppait. Literature suggests that the taping and
bracing provided roughly the same level of protattgainst ankle injury. This statement
certainly has its flaws, as there are a large tyag€ankle braces and taping methods that will
have different effects on performance. The spebifaces and type style used in this study have
been shown to have the best preventative resu8sl6, 16, 17).

Finding a way to support the ankle in the most edisictive way is the goal for every
sports medicine team while at the same time triongffect the psyche of the athlete the least.

Athlete education is vital to a positively receivd@thnge from the “norm”, although any change
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is guaranteed to cause issues. More studies likaitmed at addressing the comfort while
maintaining the braces protective nature and lidhitifect on performance are essential to
developing a universally accepted brace. It wilhlear impossible to find a method, whether it
be taped or braced, that all football players antibrace. As the cost of athletic tape continues to
rise and it becomes more cost effective to purchakée braces, research in this area may
become more desired. One suggestion that devethpet) the interview portion of our study
was perhaps there isn’t one true ankle brace fdoatball players. Instead of trying to create
one universal brace for all football athletes, mawe should consider the possibility of a
position-specific brace. It is easy to understdrad tertain football positions demand very
specific movements and range of motion freedomsevdihers need to be as limiting and
supportive as possible. It would be interestingee different braces offered that were tailored

towards specific target users whether that be witihibetween sports.



Table 8. Perception and Comfort Data.

Conditions
Unsupported Taped McDavid Brace UltraAnkle Brace
* ok

Test #1 #2 #3 #1 #2 #3 #1 #2 #3 #1 #2 #3
40 yard N/A N/A N/A Dec Dec SigDec None None Dec None Dec Dec
dash
Vertical N/A N/A N/A Dec Dec None None Dec Dec None Dec Dec
Jump
Broad N/A N/A N/A Dec None Inc Dec None None Inc Dec Dec
Jump
5-10-5 N/A N/A N/A Dec None None Dec Dec  None Inc ed None
3-cone N/A N/A N/A Dec None Inc None Dec None Inc ed None

Note: Participants #1, #2, and #3 were all asked tccatdiperceived effect on performance that
each condition may have produced based on the podep condition. The response options for
response were: Significantly increased (sig im@rease (inc), no effect (none), decrease (dec),

and significantly decrease (sig dec). “*” indicat@sich condition the participants deemed as
most comfortable through the testing.

8¢
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APPENDIX A: Interview Questions
1. Can you describe any previous lower extremity injilnat may have affected your
participation in football?
a. Were these injuries long lasting? How did theyetffgur play? Were you more
apprehensive/nervous about playing after the iffjury
b. Did you wear a brace or tape your injury afterappened? How did that affect
your play?
2. Which condition did you prefer during our combiesting? Why? Were any of the
conditions uncomfortable? Please elaborate/describ
3. If you had to choose one off the conditions, whatld it be? Why?
4. Can you describe the brace condition to me? Dudfgel stable? Why do you think?
5. Were there any other factors/conditions that mashapacted your performance during

the testing conditions?



