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CHAPTER |

INTRODUCTION

Athletes at all levels have one thing in common, they want to be corgefRemaining
competitive at their respective sport often involves hard work, desicaind practice. All of
these things take extra time and energy, which is something that not eveaganeabundance.
Several companies claim to provide products capable of improvingmerioe in specific areas
related to sports. Power Balahcempli5?, Phiteri, and iRenefprovide testimonial evidence

that claim performance improvements through the application of tloelugpt.

Power Balancesuggests their product will maximize flexibility, balanced @ower with
the application of a wristband or pendaritlany people, ranging from professional athletes to
the average recreational athlete, are using these productsaitingr testimonials, suggesting
that it may improve performance. The athletes range from professionattzsknd football
players to athletes in less mainstream sports such as surfets voayball players, and
professional race car drivérsif these claims are true, the Power Balance products would be

beneficial to anyone, regardless of activity level.

Three tests are reported to show improvement. The balance tesemtiudvtester
pushing down on a subject’'s arm as they stand on the opposite foot, thiéitfjaxist involves
standing rotation of the subject’s trunk in one direction, and the strengthviglses the
examiner pulling on the subject’s arm as they stand with their feghtrgel he tests appear to

demonstrate the claimed improvements, but have not been independentlgatedsti



Power Balance claims that it provides performance technology @ddadvork with
your body’s natural energy field. The bracelets contain a mylar hologhéch is suggested to
react with the body’s natural energy flow in a concept similar to mangfBashilosophies.

The company claims that the mylar material at the coreased with energy waves at specific
frequencies. The resulting mylar is believed to resonate and wdrkheibody’s natural energy

flow to help the user perform at peak abifity.
PURPOSE

The problem being studied here was that there is little sciegtifiience showing the
effects of any of the technologies mentioned previously to be valid, ingltite claims made by
Power Balance. The tests used to examine their effectivergesstaeliable or valid scientific
tests used to measure the variables they claimed. The purposestddly was to determine the

acute effects of the application of Power Balance wrist bracele¢xibifity, balance, and power.
HYPOTHESIS

We hypothesized that the null hypothesis would hold true. Powendgataacelets will
have no scientifically measureable effect on the performance dfittfexss flexibility, balance,
or power with either the immediate application of the bracelet or 24 host@pplication. The
only measureable effect hypothesized that may be seen is the pldeebmefhich both groups

receiving treatment show equal rates of improvement in all areasheveontrol group.

o Hy—The application of the Power Balance bracelet will have no effedteon t
performance of the subjects in any of the testing.
e H;—The application of the Power Balance bracelet will incrélagéility immediately
after application.
e H,-— The application of the Power Balance bracelet will incrdasgibility after 24 hours

of continuous use.



e H;—The application of the Power Balance bracelet will increasmbalimmediately
after application.

e H,— The application of the Power Balance bracelet will incrbaece after 24 hours
of continuous use.

e Hs—The application of the Power Balance bracelet will increaseepoutput of the
lower extremity immediately after application.

¢ Hg— The application of the Power Balance bracelet will incrpager output of the
lower extremity after 24 hours of continuous use.

¢ H;—The application of both the Power Balance bracelet and the placebo liacalisé
increased performance on immediate testing due to the placebo effect.

¢ Hg—The application of both the Power Balance bracelet and the placebo llacalisé

increased performance on 24 hours post testing due to the placebo effect.

ASSUMPTIONS

1. Participants would not remove or tamper with the bracelets f&@4tmurs that
encompassed the testing period except to shower or bathe.

2. It was assumed that subjects wore the bracelet continuously as tnastéusand only
remove it to bathe.

3. It was assumed that participants who removed the bracelets for bdithisgwith a
maximum of 30 minutes of bracelet removal.

4. It was assumed that participants did not participate in strenuouityadtixing the study.

5. It was assumed subjects honestly answered all questions angpseted any
concussions or relevant injuries that may affect the testing.

6. Itis assumed that subjects gave full effort during all testing pdroes.

7. It was assumed subject’s did not do anything in between sessions that ieet|thaf

24-hour post testing session



DELIMITATIONS

The study was conducted with the following parameters:

1. Subjects were recruited through word of mouth, scripts read in HHP courdekea
College of Education SONA subject recruitment system. http://okstetesu.sona-
systems.com.

2. All familiarization and testing sessions were completed in the agpplusculoskeletal &
Human Physiology Research Laboratory in the Department of Health and Human
Performance at Oklahoma State University.

3. Twenty-seven (27) healthy active individuals (18+ years) [jaatied in the study.

4. Participants had less than 90° of hip flexion with complete knee @tenih the
opposite leg secured to the table.

5. Subjects were free from lower extremity and head injury overabe@months prior to
data collection.

6. Subjects were free of medical conditions that could affect thefwrpggince on the

balance testing, including concussions.

LIMITATIONS

1. Subjects in the control group were aware they were not rageaviy treatment.
2. Subjects noted the flexibility testing during the first round of hgséind attempted to

improve on their score the second day by warming up before entering the lab.



DEFINITION OF TERMS

Balance Error Scoring System (BESS test) — test commonly used in asionddtery to

determine differences in a subjects balance control pre and poshjuepd®

Mylar — polyester made in extremely thin sheets of great tetisdlegsh and used for recording

tapes, insulating film, fabrics, etc.

One Repetition Maximum (1RM) — maximum amount of weight one can lift inghesiepetition

for a given exercis®.

Opposing Muscle — (OM) — in PNF stretching, muscle group that opposinguee group

being stretched.

Primary Investigator — (PI) — the researcher conducting all de#iiag with the subjects

throughout the study.

Proprioceptive Neuromuscular Facilitation — (PNF) — a specibie of stretching involving
various combinations of passive and active stretching with musmrignactions in specific

sequences.

Range of Motion — (ROM) — distance and direction a joint can move betiedlexed position

and the extended position.
Sit and Reach — (SR) — protocol commonly used to determine hamstrifgifiex

Target Muscle — (TM) — in PNF stretching, muscle group that isteeléa be stretched.



CHAPTER Il

REVIEW OF LITERATURE
INTRODUCTION

Athletes in all sports often look to gain an advantage over their corapetltnproving
performance with the application of a bracelet, necklace, pendant orenysimilar product
may provide a simple, legal, and cost effective method to easilymzaxflexibility, balance,
and strength. These three attributes are important in any athletavended their correlations
with success and prevention of injury in sport have been seen masy tirhere are many
products on the market that claim improvement in these areas arar¢hegcked by testimonials
from professional athletes as well as recreationally active peoplelaihoto have experienced

the benefit for themselves.

The products are designed to work through various methods ranging from controlling
your body’s natural frequency to aligning your body’s energy waves with ttréseaatural
energy waves, which allows for maximized performdifc®ne particular company, Amplfs,
reports that “every object on the planet, whether it is aliveanimate, has an electrical
frequency than can be measured accurately.” They also repohdlatarage healthy human
frequency ranges anywhere from 62-72 hertz and dropping below this rangeisaamgthing
from a compromised immune system to increased cancerous actBytyitilizing the ideologies
of ancient Eastern medicine and the benefits of advanced scientificres®apli5 also reports

that they have been able to hone the ideas into a comfortable and coniremieinproductthat



are supposed to help fight the compromise or drop in your body’s electricrfoyqueaised by

electromagnetic pollution that we are all subjected to in todagiety?

Another example of technology designed to help you maximize your body’s potential for
performance is Aqua-Titanium produced by the Phiten compdFitanium is a lightweight and
insoluble metal used in medical devices due to its non-corrosive and thgyaeaic propertied.

In order to avoid placing a solid and potentially harmful piece of metal intoptfeeluct Phiten
consists of minute particles of titanium suspended in water. The wigersag carrier of the
titanium and is used in the process of dying the fabric, which embedgtickepanto the fabric
and spreads the effect of Phiten technology to the users. Phiten tlairtteetAqua-Titanium is
dissolved into the fabric and cannot be washed out or faded away. Fabriateermgh Aqua-
Titanium emits energy that they claim will control your bio-electizent® They also offer X30
technology, which is thirty times more concentrated than standard Aquediiitand is designed
to meet demands of higher performance athletes, and Aqua-Gold, which claimsdohsine

neural transmissior:”

The iRenew bracelet is another product that makes similar claiths previous
products. They claim that the bracelet may promote wellbeing, enhanbdifiexenew
balance, and increase overall welln&sEhey use “biofield technology to attune your body’s
natural frequencies to make you better than you were, with enhanced mentalscal phy
performance.” iRenew admits on their website that there have beerentfis or medical

studies done on the bracelet itself, but claims the technology behaashgisuction is sound.

Very similar to the iRenew bracelet is the Power BalancedBracThe Power Balance
company claims that their product allows you to maximize your balancegtty@and
flexibility.> The significance of gaining advantages in those categories is ohviamg $porting

activity. Power Balance was chosen as the focus for this study besfatspopularity and



claim of being the most widely used performance enhancing bracelet intd viany
athletes are turning to the Power Balance Company because of thesr aedultis our goal to

use valid testing research to determine the effectiveness of theprodu
FLEXIBILITY

Flexibility has been proven to increase performance and decreasadacafénjury in
athletes as well as the general populatidf. Short muscles and tight joint connective tissue may
predispose an athlete to either muscle strain or joint injuripsciedly in the lower extremity’
Stretching muscles by pulling tension across the muscle belly and holding igif@n amount
of time is often used to increase extensibility of the tissue. Detasteorted all stretching
positions tested resulted in considerable range of motion gains when edrgpaontrol groups

who performed no stretching.

There are four different kinds of constraints to normal joint rafgeotion (ROM):
neurogenic (voluntary and reflex control), myogenic (involving passive aive gcbperties of
the muscle), joint (involving the physical structures and articuijitand connective tisst®.
Normal stretching exercises are used in an attempt to influence tlog@eic and myogenic
properties of muscle. These exercises involve placing the muscle on tensiahéot period of
time, normally 30-60 seconds, and then releasing. After several setseoftheperformed it is

not uncommon to see slight gains in RGM.

In addition to biomechanical and neurophysiological factors, it has bperted that
proprioceptive neuromuscular facilitation (PNF) stretches aret@laléer stretch perception and
therefore yield even greater gains in R&MThe same study reported that neither a 10-minute
stretch nor a 4 week daily home stretching program made short hamatmniggeger or less
stiff, but only increase stretch tolerance. Another study repontedl) repetition of PNF

stretching is sufficient to increase ROM with an expectant change/ahare from 3° to 9° and



that changes in ROM will occur regardless of the stretching inteovedtiosert’ A study done
by Boyce?® concluded that the optimal number of PNF stretch repetitions needed tceachiev

significant gains in ROM was 5.

The Power Balance website claims that they are able to maxileigility and they
attempt to prove their claim with a simple tedn the test the subject stands with their heels and
toes together. They are then instructed to flex the glenohuroeralg 90 degrees with their
palm pronated, wrist neutral, and fingers and thumb adducted together inax{&igiire 1.).

The subject keeps their feet planted and rotates their torspasstfeey can to the same side as
the outstretched arm while following the outstretched arm with ¢yeis. The glenohumeral
joint remains flexed to 90 degrees and horizontally abducts as the tores (Bigure 2.). The
subject is instructed to twist as far as they are able and nyemdédi how far they made it. After
they return to normal the product is applied and they are instructed to tiepeaact same test.

The video on the website does not show the repeated test with the prodiect lapgpthe

Figue 1. Power 8lance Fiel Figure 2. Power Balance Field

Flexibility Test Starting Point Flexibility Test Ending Point



insinuation is that the bracelet will improve the total rangeatfan® The results of this specific

test are almost always in favor of the bracelet.

A common method for quantifying flexibility gains is the sit and reach pob{&R)**
Many studies on the validity and reliability of SR protocols have been rdportea number
have been proposét™® Previous studies indicate that the standard SR test protocol provides
moderate validity for hamstring flexibility € .64)*"*and extremely high reliability estimates
(0.96 < 0.99}! Since the aim of this particular study is not to test the hamstring§icgibg but
flexibility increases in general, then the reliability of th&t ie the most important variable and
the standard SR test has been proven to score very high in that areaetCavigported on the
standard SR test’s high validity as a general flexibility besiause of the forced ankle
dorsiflexion that occurS. The fascial attachments between the lower extremity’s posterior
kinetic chain increase its validity as a general flexibilisttas opposed to a test targeting one

specific muscle or muscle grotp.

Additionally, Lemmink et. al. reported the SR test produces reliablesaomiddle-
aged to older men and women from trial to trial at one session (intractesigtion coefficient
[ICC] = .99 for both men and women), from test session to test session (ICC = .$hfdC@ =
.96 for women), and from rater to rater (ICC = .98 for men and wothdbawis et. al. reported

an intra-tester reliability score of 0.44.

The goal of this study is to determine if the bracelets facilitate analbirecrease in
flexibility. There is no specific application of the bracelet tlaims to target specific areas of
the body, so the somewhat low validity for hamstring flexibility.4)"*%is not a pressing
concern in this case. The sit and reach test is valid for showirgages in flexibility through
the posterior chain as a whole, which will be demonstrated if the braweténizes overall

flexibility as it claimst Overall reliability is the most important factor in the proceduradei

10



used. The high reliability of the SR test will ensure that the uneasaken with each round of

testing in the study will be useful for the data analysis purposes.
BALANCE

Body control is an essential attribute for athletes ranging the engice'sm of sporting
events. Balance improvements of even the smallest degree cagffeat®on an athlete’s
performance. It is important to have full control for mainstredretgs in basketball, football
and baseball and even more so in X-game athletes who participate insasgnis surfing,
skateboarding, snowboarding, and mountain biking. The Power Balance testirnoniais
athletes across this entire spectrum of sporting events and more whdegsestimonials about
their experience with the productsThis is evidence that athletes across all genres of athletics
will gladly seek out improvement in their balance to increase overétirpence in their

respective domains.

The Power Balance company tests each subject’s balance by having thewitstaimeir
heels and toes together and abduct their glenohumeral joint to 90 degredsawthextended,
wrists neutral, fingers extended and palms pronated. Then, using the elbuisusd eeference,
the tester pushes straight downward on one arm while the subject tfesistotion (Figure 3.).
The test is repeated with the subject standing on the opposite legsafdtibe force is applied
(Figure 4.). Finally, the video instructs the subject to apply theetet and repeat both tésts
The insinuation is that the product will improve the subject’s balancaer&éy, using this test
as a guideline, a performance increase is seen. However, the same gusespwilirthe same

increase in performance be seen in a scientific test proven todi#eend valid?

One simple and effective method for determining postural stability anddwal
commonly used in athletics is the Balance Error Scoring SystemSBHBwas initially

developed as an easily administered objective assessment tool to be clssidiags for the

11
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Balance

- .

Figur 3. Power

Figure 4. Power Balance

Double Leg Field Balance Test Single Leg Field Balance Test

evaluation of stability after an athlete had sustained a conclisdiba test is commonly
administered in healthy individuals to determine their baselinetalscore and then re-

administered after a suspected head injury in attempt to evaluateulgfsi that may be present.

The BESS test consists of 6 separate 20 second tests of bal@rdifférent stances
(double leg, single leg, tandem) on two different surfaces (flat gréosh, pad). The numbers
of errors on each of the six tests for each individual trial aredatddechieve the BESS score.
The subjects begin each test with their feet in the designated atigrihwedr eyes closed, and
their hands placed on their hips. Predefined errors are then countedudgebeattempts to
maintain their balance in the given stance for entire 20 secongdirimel. When all 6 tests are

completed the total number of errors is added together to form thedamaf8

With an intrarater reliability score ranging anywhere from .87 — .98 wih@méstered
by an experienced professional, the BESS test will serve as areekestbessment of balance
improvements for the purposes of this st&idy.The commonly accepted minimum score for
clinical reliability is 0.80° There appears to be a learning effect associated with the BESS te

which scores improve slightly from day to day with a single administrafitme test each d&y.

12



However, these effects are significantly reduced if the test isnétaried a minimum of 3to 4
times in one setting. This has been proven to be sufficient to increaserdhater reliability to
clinically significant levels ranging from .83 — .81.The minimum recommendation for
obtaining reliable scores is 4 trials. The first trial should be throwt as a practice round and
the average of the next 3 trials should be taken as the®dcaéwditionally, a change of 7.3
points between trials of BESS testing may be needed to ensure thatréiasénin errors can be

attributed to the subject and not simply error associated with the athatioi®

A scientifically valid and reliable score should be attainable loyatly each subject a
practice test and then using the average of the 3 tests followingatttie@round. Comparing
these scores across the control, placebo, and treatment groups asaamsasnitial, immediate,
and 24 hours post application for each subject will give a good indication of dosnpaice

changes associated with the application of the bracelet.

Another balance test commonly administered is the Berg Balance Sc&g (BBe BBS
was developed to measure balance among older people with impairmenhgelalection by
assessing the performance of functional tasks. It is a valid insttweed for evaluation of the
effectiveness of interventions and for quantitative descriptbfisnction in clinical practice and
researc® The reliability of the test is also strong with one study repogirjinter-tester
reliability value of .88 (Spearman rhi)The test is a 14-item scale designed to measure balance
of the older adult in a clinical setting. Most frequently the iteegsiire the subject to maintain a
given position for a certain amount of time. Points are deducted faefadluneet time, require

aid of the examiner or external support, or inability to complete #he ta

The BESS test was chosen over the BBS because of its design fasadinebjits use in
athletics. The subjects tested here will all be college agtlikely be recreational athletes. The

BBS was designed primarily for older individuals and is not commonly usedéticgh

13



STRENGTH AND POWER

For many athletes the quality of their performance is largelytaffdxy the application
of force through strength and power movements that are integrated throungoactivity.
These movements can be directed toward the ground, a ball, other athletgghimg else they
encounter during competition. There are various ways to measure thetappbtéorce
ranging from a simple 1 repetition maximum (1RMgst to the more advanced methods of using

a force platé??®

The most simple and cost effective way to measure muscular stteagth commonly
used is the 1RM test. This involves the subject estimating what thenmmaxamount of weight
they can lift in a given exercise and attempting to do it one time. [fateeguccessful then they
add a small amount of weight and make the attempt again. This process samtitititbe
subject is unable to complete the exeréis@leally this will give the subject as estimate of the
maximum they are able to lift in that particular exercise. Howeékis is not a very efficient
method of determining force, especially in inexperienced lifters. Fatiguklyjbecomes a
factor and can affect the results. It is also a dangerous technigirngethe use of at least one

spotter and is some cases two or nfbre.

One of the most common and reliable methods of force testing in a laboratiowy iset
vertical jump testing on a force pl&fe®?® For ground-based tasks in which leg extensors are
predominant, like ball games, track and field, and even mixed martiahartgpplication of an
explosive movement of short duration such as a vertical jump is an exeede to assess

power-# Vertical jumps have also been used to monitor response to varioirsgtgaiotocols’?

Traditional methods of increasing force production such as resistamiedi®i° and
plyometric training’ require a commitment of work over time. Chtirsed a 12 week study in

order to monitor 1RM strength improvements using resistance training andsiguifetant p <

14



0.01) increases of 17% for resistance training only and 12.2% for negigtaining combined

with endurance training in untrained individuals. Additionally, Détfound significant
improvements{ < 0.001) in pre and post scores for both bench press and squat after performing
a 14 week weight training or manual resistance training exerciseaprogk meta-analysison

the effects plyometric training on strength and force development concludetytraetric

training significantly improved strength performance. They recommengi@dvaek training

program to be the ideal time necessary to see the greatest improvements.

Although the Power Balance product cannot be classified as a spediiiegtfarotocol,
it can easily be classified as an ergogenic aid that is designed to m@pgeniormance. Any
improvements in power caused by the application of the product should headashrough
the same vertical jump testing that is commonly used to measure gairtsagfitional strength

and conditioning programs.

The Power Balance website tests for strength improvements by havisupjbets
assume a standing position with the heels and toes together and the gleabjuimi@dducted
to 0° (arms hanging relaxed at side), elbows extended, palms neutrialfydmes, wrists locked
in neutral position, and the fingers of one hand flexed in position around exanfistdorming
a comfortable grip (Figure 5). The subject is instructed to gripestter’s fist in their palm as
tester applies a force straight downward along the subject’s leg, laeefglaot to pull away
from the subject’s body. The subject is to attempt to resist the foraegbitably the subject
leans toward the direction of force and eventually loses their lea{&igure 6). The subject is
then instructed to wear the product and repeat the test. Again ths oéshis test, almost
without fail, seem to improve with the bracelet application. Is tigdawement seen really

caused by the bracelet, or are there other variables at play again?

15
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Figure 5. Power Balance Field Fiure 6. Power Blane Field

Strength Test Starting Point Strength Test Ending Point

As with the previous testing, the goal of this section is to find atffidally reliable and
valid test that subjectively measures the intended variable. Mair eéemonstrated high test-
retest reliability in unloaded jumps for peak force, average poweémpeak power (ICC .96, .94.
and .97 respectively) along with low individual variation (CV range%? 4.6%, and 3.3%
respectively). Additionally, they determined through the results af shaily that a
familiarization session was not necessary in order to obtaibleetiats?®> Hori et. al. confirmed
that the vertical jump test is a reliable measure of peak power akéopea by showing ICC of
.98 and .92 and CV of 2.3% and 4.1% respectively at 500 Hz sampling frequency. sbhey al
determined that 200 Hz was the minimum sampling frequency for most measueetcaf jump
on a force plate to produce reliable and accurate rédultsrdova et. al. also found a high

reliability (ICC = .94) for peak forc®.

For the purposes of this study we will look at peak force produced with analaxi
vertical jump. The subjects will stand on a force plate and be instrocgpedform a maximal
vertical jump. They will be allowed a practice jump and then be requineerform 3 live jumps
of which the average score will be taken. The results will bepired through the compatible

software and recorded appropriately. It is not necessary to allowdemation with the testing
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procedure as determined by previous stddiesit in order to match the methods used for the
other testing performed, the subjects will still be required one peaattiempt before live

recording begins.
SUMMARY

This study will use three tests that have been validated through othéifiscien
publications to attempt to determine if the claimed improvements ar&lgcteen in the subjects
after acute application of the bracelet and 24 hours post application lnfstcelet. A standard
sit-and-reach test will be used to test differences in flexibilithe Balance Error Scoring
System, or BESS test, will be used to test balance changes. A foecenpksuring force
generated by a maximal vertical jump will be used to test differéengasver, which is a

derivative of strength.
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CHAPTER IlI

METHODS

INTRODUCTION

The claims cited earlier about the instantaneous improvement of halari®lity and
strength are very significant in the sporting world. The companiee nwkpelling cases on
their website® and during their street testing? However, their methods raise issues
concerning the validity of the claims and are the reliability of ths texing used. Finding
scientifically reliable and valid tests that measure the vasahlese companies claim to help
improve is a vital step in determining if they are able to produce thksrésey lead us to believe
they can. Therefore, the purpose of this study was to determine thdiatereffects of the

application of Power Balance wrist bracelet on strength, balance, andlifiexib
SUBJECTS

Twenty-seven college students volunteered and were eligible toijpatei. Participants
were randomly assigned to receive a placebo bracelet, a PowerdBatanelet, or nothing
(control group). The average participant was 22.9 + 2.62 years of adgeedfigvomen and 9
men completed the study. The average female was 22.71 + 2.07 years old, me#s98 16
7.78 cm tall and weighed 70.08 + 10.49 kg. The average male was 24.44 + 3.05 years old,

measured 180.34 £ 4.58 cm tall and weighed 82.58 + 9.53 kg.

The control group had 9 subjects aged 23.3 + 3.46 years old, measuring 174.7 + 8.11 cm

tall and weighing 77.1 + 11.63 kilograms. The placebo group had 9 subjects aged 23.7 + 1.66
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years old, measuring 173.0 + 10.81 cm tall and weighing 78.4 + 11.33 kilograms. Thertreatme
group had 9 subjects aged 21.8 + 2.28 years old, measuring 166.5 + 7.74 cm and weighing 67.2

9.63 kilograms (Table 1).

All subjects consented to participation through signing of a univepjtyoved informed
consent waiver. They all participated voluntarily and were not pedatizeny way for failure to
complete the study. Subjects filled out a health history questiorthatrsnformed the examiners
of any exclusionary criteria such as injury or surgery in the past 6 morghgus history of
balance deficits or concussion, or previous use of Power Balance produtyspoo@uct
claiming similar effects. Included in the waiver were clausasatfianed they were 18 years of
age or older, informed them of the procedures and asked that they would gimeumaedifort
during all testing. Their age, height, weight, and gender were collectddmographic

purposes.

INSTRUMENTS

All testing was conducted in the Applied Musculoskeletal & Human Physiology
Research Laboratory in the Department of Health and Human Perform&klatadma State
University. All equipment necessary for the study was located in theatabar The force plate
measurements were taken using an AccuPower System, (AMTI, WateNty and the
compatible software AccuPower Functional Power Assessment System, v1.8:5b,20a7,
(Watertown, MA). A Flex-tester ® Sit and Reach, (Novel Products, tBocK.) box was used
to measure sit and reach scores. The box used measured 12 inches tall, 2izexhes 12
inches wide. There was an overhang of 7 inches measured from the bottom dftthéhfeéont
of the box. The top of the box contained a slide ruler that moved along a groovesamska/éo
measure the distance the subject was able to stretch. (Figuréo@mAnat measuring 19 x 16 x

2.5 inches, (Airex, Longmont, CO) was used for the balance testing.
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Figure 7. Top View of Sit and Reach Box

We used Power Balance bracelets purchased directly from the company. Pla@gom
reports that bracelets are manufactured in China while the hatagrprogrammed in the United
States. The bracelets used were placed inside standard Nike sweat Bayuis 8). The sweat
bands were used to conceal the bracelet so subjects would not know iEtieegeeiving the
treatment or placebo bands. The sweat bands were cut open to allow fowéreBRlance
bracelet to be slipped inside and were sewn back to prevent tampering. tOmbéafids
contained the Power Balance product (treatment group); the other band cath@iRed/er
Balance product with the mylar cores removed and replaced with rulidxesdithat no one

would be able to feel the difference (placebo group).

Figure 8. Power Balance Bracelet Inside of Sweat Band

20



PROCEDURES

Subjects reported to the lab dressed in athletic shorts and awAséig they read and
signed the approved consent form. Subjects were then screenedréotkag met the inclusion
criteria for hamstring flexibility. They were instructed todigpine on a padded table with their
dominant leg secured to the table using a belt to prevent accessgynant of the lower
extremity. An additional belt was placed across subject’s hips awubldf the anterior superior
iliac spine (ASIS) to provide increased stabilization (Figure 9huBble inclinometer (Baseline,
White Plains, New York) was used to accurately record pre-treanauiege of motion in the non-
dominant hip. The inclinometer was zeroed on the table and then placed atpbimthof the
quadriceps muscle while the subject was lying supine. Hip dominance tsasided by asking
the subjects which leg they would use to kick a soccer ball. The leiggtfile ball was
classified as dominant. If the subject had greater than 90° hip flexilois position then they
were excluded from the study to ensure there was an appropriatdlavalzge for flexibility

increases to occdr:?®

Figure 9. Prescreening Testing Method for Subject Inclusion
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Tests were performed without shoes, but socks were allowed. lilijeeschose to
remain in their socks they were required to complete all tests dayallwearing socks. The
same rule applied if they chose bare feet. Once each test was pétftrengroups were
required to repeat all tests a second time in the same order. dtineetneand placebo groups
placed the sweatbands and bracelets on their right wrist before togphe tests for the second
time. The initial testing session took approximately 1 hour to perform arfidlithe-up session

was performed approximately 24 hours later.

STUDY DESIGN

We used a 3 x 3 double blind repeated measures procedure on both factors to guide dat
collection. The independent variables were group, (placebo, treatindrdpntrol) and time
(pretest, immediate post test, and 24 hours post test). The dependétevareae number of
balance errors (BESS test), flexibility (sit and reach test) pmwer out-put (vertical jump test).
The eligible subjects were randomly assigned into the three groupsausatgnced Latin square
with 3 conditions. The subjects chose their groups by drawing a number out of & 'bowl
indicated Bracelet 1, “2” indicated bracelet 2, and “3” indicated conirbé control group

received no treatment at all.

FLEXIBILITY

Flexibility was tested using the sit and reach test. Subjeitsved their shoes and sat
with their heels flat against the box. They were instructed taitsittheir ankles and toes
touching, overlap their hands equally, and lean forward in a smooth motiotetdhsimeasuring
device forward (Figure 10). They also were instructed not to bendktiess. To ensure
reliability the PI held their knees in the proper position throughouttte Special care was

taken not to place extra force down on the knee joints, but to simply preeenfrom flexing.
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Subjects were allowed 1 practice trial and 3 live trialShe average score across the 3 live trials

was used in calculations for flexibility.

Figure 10. Sit and Reach Testing Position

BALANCE

Balance was assessed using the BESS test. Testing consistegarfaées20 second
tests of balance in 3 different stances (double leg, single leg,radehtaon 2 different surfaces
(flat ground and foam pad). During the double stance subjects stdotheiitfeet together in
the center of a square marked on the ground in tape that matched the lengthtla(tOmx 16
inches) of the foam pad (Figure 11. A). During the single leg stamgects stood on their non
dominant leg in the center of the required area (Figure 11. B). Duringnthenh leg stance the
subjects stood with their non dominant leg lined up directly behind theindotieg as if they
were on a tightrope (Figure 11. C). Next subjects were asked to egppbattance position while

standing on the designated foam surface (Figure 11. D, 11. E, and 11. F).

The numbers of errors on each of the 6 tests for each individualénaladded to

achieve the BESS score. Each subject was allowed 1 practigotriglthrough the tests and 3
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live trials. Each trial was completed in its entirety beforeistadver. (i.e. the subjects were not
allowed to perform all single leg tests in a row; they were requirtdioav the order described

exactly.) The subject’s average score of the 3 trials wasinigleel calculations.

Figure 11. Bess Testing Positions

The subjects began each test with their feet in the designated aligtimed eyes closed,
and their hands placed on their iliac crests. Prior to assuming this pdsityowdre read a list of
predefined balance errors to ensure they understood how to avoid unnecessaeg pé&iradtrs
were operationally defined on the scoring sheet as: opening the eyesphand off of the hip;
taking a step; moving hips into 30° of abduction, flexion or extension; liftiedorefoot or heel;

or remaining out of testing position for more than 5 seconds. Each individuat@urded as
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one point and it was possible to incur multiple errors at once. The ordifollowed a
standard BESS format, which progressively increased the demands pldbedsobject. The
testing progressed as follows: double-leg, single-leg, tandem on firm,eand thpeat of the
same order on the foam. Subjects were instructed to stand comfortablyoaretiath hold their
contralateral limb in the most comfortable position for them that eshstmeould not touch the

ground or anything around them, including the pad.

POWER

Power was tested using the force plate to measure the amount of grourgkfeeated
when the subject performed a maximum vertical jump. Each subpect sn the force plate on a
spot marked with a tape “X”. The subjects were allowed to use tiasrta aid in the jump if
they felt comfortable with it. They were allowed to bend their knees eonéoctable depth
before jumping and were instructed to jump as high as possible whitg#tttg to land in the
exact same place they jumped from (Figure 12). They were allowed 1 @jaatjg that was not
recorded followed by 3 live jumps that were measured and recordechv@itage power

produced across the 3 live jumps was used for calculations.

Subjects in the placebo and treatment groups then applied the biadedst right wrist
and immediately repeated testing in the same sequence. Control subjecitseeequired to
immediately perform the second round of testing, but did not apply anything tavtisté. After
completion of the immediate post-measure testing the subjectstnedbment and placebo
groups were instructed not to remove their bracelet other than for batlshgvweering. Subjects
returned 24 hours following the initial measures to repeat thenesturements for flexibility,

balance, and power.
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Figure 12. Power Output Testing Position
STATISTICAL ANALYSIS

Means and standard deviations were calculated for BESS error sdoaes, rgach
scores, and power output scores after each testing session. A 2-waydrepssgares ANOVA
was used to compare the data and the Tukey-Kramer post-hoc test whsideatify statistical

differences at an alpha level gf< .05).
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CHAPTER IV

RESULTS

RESULTS

The average scores for each BESS test are summarizablanZ. There was no
difference in scores between groupsg(E .33;P = .72) across time indicating that the bracelet
had no effect on balance. There was, however, a difference across all gitoupspect to time
(F2.48 = 3.66;P = .03) indicating that the subjects improved from the pretest to the 24bsiur

test (Table 3 and Table 4).

The average scores from sit-and-reach test are summarized énST abhere was no
difference in flexibility scores across groups between Immediatetésiscores and 24-hour
post test scores {k,= .12;P = .88) indicating there was no improvement seen during that time
period in any group. Immediate post and 24-hour post test flexibility scoregmeater than
pretest flexibility for all groups against time,(fs= 7.55;P = .001) indicating each subject

improved their flexibility score, regardless of treatment (Téld@d Table 7).

The average scores for each Vertical Jump test are summarizablén8. There was no
difference in power output scores between groupg,€F2.47;P = .11) across time indicating
that the bracelet had no effect on power. There was also no differencegaougpsswith respect
to time (k4= .37;P = .69) indicating that there was no improvement seen in power throughout

the study in either immediate post testing or 24-hour post testing (@able
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CHAPTER V

CONCLUSION

The objective of this study was to examine performance changes udiegRower
Balance bracelét.The company claims that its product will maximize a person’s balance
flexibility and strengtt. Normally such increases are seen over weeks or mtrtH§+242627
not immediately* as the company information from some ergogenic aids claim. Aibeof
this study, the investigators were not able to find any scientifiteece to support the validity or
reliability of the flexibility test used by Power Balance. Howeewidence exists in other studies

that may contribute to improvements s&&nh%182

Athletes of all varieties already use Power Balance or siteitéinologies, and more
would likely utilize them if scientifically backed evidencast&d to support it. We were able to
examine the effects of Power Balance in a controlled environment usingnpestieég measures
to determine the results of its application over a 24-hour period. We hypetthésat the
bracelet would have no effect on performance in any of categories of bdlexitdity, or

power immediately after application or after 24-hours of continuous use.

The results of our study indicate that there was no difference betwees fpotie
balance testing measures in each testing interval. There wapravément with application of
the wrist band containing the Power Balance product when compared to #tgoppacontrol

groups. However there was a significant difference when comparing thst seiees to the
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24-hour post test scores across all groups. Since this differenseevaacross all groups, it
does not indicate a performance increase as a result of the bagqsileation. The
improvements in all groups over time are likely due to a learrifagt&® This is described in
previous research as the propensity of a subject to improve their sithrespeated testing of
balance. Initially the subject seems to be learning the movememntsmescularly and with
successive trials they appear to imprbveie attempted to minimize the learning effect by
requiring a total of 4 trials for each session, throwing out tted as a practice, and then
averaging the 3 remaining traft$. By only performing the minimum amount of recommended
trials we appear to have not closed the gap for error caused by the leffeungleshould be
noted though that most of the subjects complained of fatigue during' tred3¥' administration
of the BESS test during each trial. Requiring more testing during eachnsessivould have

been necessary in this study, likely would have added fatigue errors.

The practice effect may play a role in the illusion that PowemBeal& able to
immediately improve balance during field testing. Participants imn&ontrolled setting likely
react slowly to the pressure applied and may easily be knocked off bal&hes. the examiner
hands them the bracelet and then repeats the exact same testalgredsshance that the
subject’s resistance to being pulled off balance will increasey fiave previously experienced
the test and are better prepared to counteract its force. eBhis would likely be seen after any
initial testing session regardless of what, if anything, is handdx teubject between trials. This
leads us to believe that the order of trials for each balancegi@stly have a larger effect on the

result than the Power Balance product itself does.

There were no differences observed in flexibility scores betwes®ups over time
indicating the bracelet had no effect on balance. However, at the imm@abatend at 24 hour
post time measurements each showed greater flexibility than tlestoreeasurements across all

groups. This was likely due to the fact that the subject’s did nobwarbefore testing. The
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immediate post test scores were likely greater becausectaibpd been through an entire round
of pretesting before attempting the 24 hour post test. This subjected thenmionam of 4
vertical jumps, 4 brief hamstring stretches, and 8 total minutes of balethgty doefore

attempting their flexibility testing in the immediate post testimgnd.

The increase in flexibility after 24-hours of use could be explained ydiméssion by
some participants that they had warmed up before entering the labdhd dag. Subjects were
advised not to do anything different before the final testing day as companedndial testing
day, but some admitted to performing a warm up anyway. This outside vavesbleeyond the

control of the examiners and seemed to occur with most of the subjects.

The ROM increases that appear to be evident in the field testkedyedlitributed to the
concept of reciprocal inhibition of the muscles involved. Reciprogabition is achieved
through voluntary contraction of the opposing muscle group (OM) which lead$uwed:
activation levels in the target muscle group (T’ This will ideally allow for a greater stretch

to the TM.

The type of stretch related to the flexibility test described on the Pazl@nd® website
is commonly known as ‘contract relax agonist contrdctThis is performed when the TM is
contracted, then relaxed, and then the OM is contracted. This placeigithe diM on a
stretch'” Studies have demonstrated that PNF stretches which incorporatethéning
contraction of the OM to lengthen the TM achieve greater gains in R@Mstatic stretching

alone!’

The OM group for rotating to the right are the right internal oblanathe left external
oblique. They pull the TM group, the left internal oblique and right eateblique, into a
stretch while the subject is rotating, then it relaxes when thectubjates back to neutral. The

Power Balance product is applied and the trial is repeated. This isalsargecond repetition
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in the PNF stretching protocol described previously. Sharman dteakesearch claiming that
one repetition of PNF is sufficient to increase ROM with an expectangeranywhere from 3°
to 9°, regardless of the stretching interventiohis is supported by Boyce et. al., Ford and
McChesney, and Osternig et. al. in their studies which show that tlteggrgains in ROM are
seen between the first and second trial of most stretching protd&ui¥ Osternig et. al. reported
up to 94% of total ROM gains occurred after the first trial in agowistract-relax condition¥.
Boyce et.al. used a slightly longer stretching hold of 15 seconds, but they fout8%haf the
total ROM gained was achieved by the second repetfti@imilarly, Ford and McChesney
found that all stretching techniques they studied, including PNF stretchinigiceban increase
in ROM after only one triad® All of the articles cited previously list PNF stretching as the most
effective way of increasing immediate RGfM®? This is evidence to the idea that the order of
trials may contribute to the increase of ROM claimed in the video and ebt 8w effects of the

bracelet itself.

The bracelet alone does not provide a stretch mechanism as seen withgjesiehithg
and PNF. Therefore, the bracelet alone is not sufficient to provide®@ease in muscle length
and range of motion because the muscle is not undergoing the physical changéthseen w
stretching. This explains why the gains were not seen with sit and retioh.tdn our protocol
we required 4 stretches. We discounted the first one, and averaged theogexihé&rt This
helped to eliminate the effects seen with stretching and concentriie effects produced by the
bracelet. The lack of increased flexibility of the treatment grougnvdompared to all other

groups indicated the bracelet did not have an effect.

There were no significant differences in power across time or treagraups. The
bracelet appeared to have no effect on force output during maximal Mertipa Power was

used in this study as a more functional and sport specific derivatitegth. Strength
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improvements seen in the field testing described by Power Balanigedlikeattributed to the

learning effect again.

The neuromuscular improvements commonly attributed to acute increasesgtisand
power®??*26do not appear to be achieved by the application of the bracelet. The

0,21,26

physiologica changes associated with long term increase in strength and power do not
appear to be present either. We attempted to remove the learningreffethé vertical jump

test® by requiring 4 total jumps, discounting thédne, and averaging the last three. Our attempt
appears to be effective because there are no differences seencettb®geoups or across time

periods for any of the measurements taken concerning vertical jump. Thelgadance product

appears to be ineffective at improving force output.
FUTURE RESEARCH

Future research should include a longitudinal study on the bracelettseiffebalance.
The longer study would help to minimize the error due to learning effect adaninimizing
possible error due to fatigue of repeated testing on the same day. Anothad foetreducing
error would be to include a warm up period into the procedures. This wouldirgrthe

changes in muscle extensibility due to testing procedures or outdidsy dst the subject.

Additional research could be done by choosing a testing method more dirextty el
strength, rather than power output. Investigation of other forms of engaaids, such as the
ones listed in this study, and their effects on the same variablespgrouk beneficial in
determining if one product is superior to another. Testing of the powecbkalerduct in
conjunction with more traditional methods of performance improvement atsddgrove

beneficial for finding useful applications of the product.
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CLINICAL APPLICATIONS

The Power Balance product may provide an emotional effect that may improve
performance as noted through the many testimohialewever, according to the results of this
study this product provides no significant increase in performancg/iofahe categories
measured in this study. Balance, flexibility and strength were all wtedféom a physiological
standpoint by the application of the bracelet. The results seen itetélth are likely
attributable to the learning effect in testing methods as welleaetiprocal inhibition phase of
PNF stretching in the case of flexibility. Clinically, the resoltshis study cannot be used to
support the use of Power Balance technology to enhance performancarieahef balance,

flexibility or strength.
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APPENDICES

APPENDIX A

Table 1. Individual Group Demographics (n=9/group; mean + St. Dev)

Variable Placebo Treatment Control

Age (yr.) 23.7 £ 1.66 21.8 +2.28 23.3+3.46
Height (cm) 173.0+£10.81 166.5+7.74 174.7 £8.11
Weight (kg) 78.4+11.33 67.2 £9.63 77.1+11.63

Table 2. Mean Number of Errors During BESS Testing (n=9 Sub/group) ¥8®)

Time Placebo Treatment Control
Pretest* 26.93+3.75 29.52 +9.40 25.97 +7.52
Immediate Post 24.54 +5.05 28.61 +6.76 22.76 +8.07
24-Hour Post* 24.74 +5.10 28.00 £ 6.62 21.36 £ 6.49

*Pretest > 24-Hour post

Table 3. Tukey-Kramer Multiple-Comparison Test for Ave NundfeBESS Errors Over Time

Time Count Mean Different From Groups
Pretest* 27 27.23 24-Hour post
Immediate Post 27 25.28

24 hours Post* 27 24.91 Pretest

*Pretest > 24-Hour post

Table 4. Repeated Measures ANOVA for Each Group Over Time iiSBESting

Source DF SS MS F-Ratio Prob Level Power (Alpha=0.05)
A: Group 2 122.31 61.15 0.33 0.719 0.097

B(A): Sub 24 4391.01 182.96

C: Time 2 83.96 41.98 3.66 0.033* 0.647

AC 4 19.37 4.84 0.42 0.791 0.140

BC(A) 48 550.44 11.47

S 0

Total (Adjusted) 80 5167.10

Total 81
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Table 5. Average Sit and Reach Score (cm)* (n=9 Sub/group; Mean + SD)

Time Placebo Treatment Control

Pretest 31.50+12.15 29.19+7.51 29.67 +5.56
Immediate Post* 32.09+11.35 31.66 +6.39 31.37+6.70
24-Hour Post* 30.72+11.25 31.33 +6.50 32.46 +7.62

*Immediate Post and 24-Hour post > Pretest

Table 6. Tukey-Kramer Multiple-Comparison Test for Sit and Rdast distance (cm)

Time Count Mean Different From Groups
Pretest* 27 30.84 Immediate Post, 24-Hr Post
Immediate Post 27 32.21 Pretest

24 Hour Post 27 32.13 Pretest

*Immediate Post and 24-Hour post > Pretest

Table 7. Repeated Measures ANOVA for Each Sit and Reach Groufd ither

Term DF SS MS F-Ratio Prob LevePower (Alpha=0.05)
A: Group 2 47.62 23.81 0.12 0.88 0.07

B(A): Sub 24 4631.65 192.99

C: Time 2 31.99 15.99 7.55 0.001* 0.93

AC 4 12.23 3.06 1.44 0.23 0.41

BC(A) 48 101.66 2.12

S 0

Total (Adjusted) 80 4825.16

Total 81

Table 8. Mean Force Output (Newtons) in Vertical Jump Testing Sub/group; Mean + SD)

Time Placebo Treatment Control

Pretest 1653.16 + 370.34 1399.49 + 282.77 1736.88 + 267.17
Immediate Post 1658.64 + 347.50 1424.04 + 294.02 1718.23 + 273.49
24-Hour Post 1650.18 + 351.71 1417.09 + 304.26 1746.28 + 284.88

Table 9. Repeated Measures ANOVA for Each Vertical JunopiisOver Time

Term DF SS MS F-RatioProb Level Power (Alpha=0.05)
A: Group 2 1,346,965 673,482.4 2.47 0.11 0.45

B(A): Sub 24 6,549,709 272,904.5

C: Time 2 3799.13 1899.57 0.37 0.69 0.11

AC 4 7029.31 1757.33 0.34 0.85 0.12

BC(A) 48 247,554.5 5157.39

S 0

Total (Adjusted) 80 8,155,056

Total 81
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APPENDIX B

Oklahoma State University Institutional Review Board

Date: Tuesday, January 18, 2011

IRB Application No ED10156

Proposal Title: Acute Effects of Power Balance Bracelets on Strength, Balance and
Flexibility

Reviewed and Expedited

Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 1/17/2012

Principal

Investigator(s):

Tyler J. Fox Aric Warren

4599 N. Washington St Apt. 194 194 Colvin Center
Stillwater, OK 74075 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 48.

The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigater, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRE approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in wriling when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions

about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Sincerely,

4'(*/“ 4 Keroaon —

Shelia Kennison, Chair
Institutional Review Board
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Project Tite

[nvestigators:

Purpuose:

Proceduras:

APPENDIX C

Okla. State Univ.
IRB

CONSENT TO PARTICIPATE IN A RESEARCH STUDY worowa /2177 _
OKLAHOMA STATE UNIVERSITY (Nou-SONA recruiluen() Expres_1//7/fd-

[T oy I R et
IND¥ & L Fpr /‘J"'

Acute effects of Power Balance Bracelets on strength, halance, and flexihility

Tvler J. Fox ATC, LAT; Softhall Graduate Assistant; Health and Human Performance; Oklahoma
State University, Stillwzter, OK T4075; 785.766.5330

Aric Warren, EAD, ATC, LAT, CSCS: Asscciate Professor: Health and Humar. Performance:
Oklahoma State University; Stillwater, OK; Phone: 405-744-4060; aric warren(@ okstate.cdu

This stedy is being, conducted as research at Oklahwoma State Universily. The pu; pose of this
study is to determine the sente effects of the application of Power Balance wrist bracelet on
strength, balance, and flaxibility.

Following your commitment 1o participate in this study, vou will report to the Applied
Musculoskelctal and Human Physiology Laboratory (Colvin Reercation Center: room 192)
dressed in athletic shorts and a t-shirt. You will complete a health history questionnaire form in
order to determine if you qualify for this study. If you qualify to participate, you will sign this
nformed consent form and have your non-dominant hip range of motion tested th ensure it is less
than 90 degrees. I you still qualify for the study you will be randomly assigned to 1 of 3 groups
(treatment |, treztment 2, or the control (no bracletet)).

In order to determine which group you will be assigned to, you wi'l blindly take a piece
of paper from a bowd with the numbere 1, 2, or 3. Testnz will begin as soon as it is determined
whet group you will be . You will be required to remove your shoes for the duration of the
testing. Testing will commence as follows.

Al subjects will perform all tests. Onee all -he tests have heen performad all proups will
perfoun the tosts agan., 1t 1s at this time when the subjects who have been assigned a number
corresponding with a bracelet will apply the specific bracelet to their right wrist. The subjects
who are assignad the option that dees not include a bracelet will perform the tests again as well,
Each initial tasting session will taks approximately 1 hour to perform. The follow-up session
approximately 24 hours later will take approximately 30 minutes to complete.

The control group will have 20 subjects and they will know they are the control group
because they will be given nothing to wear. However, it is important to the study they gve ther
full and best cffort for all tests. The treatment groups will be given bracelets to wear beginning at
thz second round on the 1" day of testing. They will be required o wear the hmcelets
cenrinupusly unil they compleie the last test on the 2* day of testing. At no time will they be
allowed to remove the bracelet for any reason.

To decermine effects on balance you will be taken through the B E.S.S. test consisting of
20 seconds of balancing in 3 different stances (single leg, double leg, tandem) on two different
surfaces (Hat grounc and foam pad). The total number of errors in each stance for each surface
will be counted and acded together to achieve your BE.S.5. score. You will be allowed 1 practice
rin going through the tests and 3 live trials. Your best score of the 3 trials for each surface will be
used in the caleulations. You will then move on to the other baseline testing before returning to
cemplete the balancing test for the second round.

Power will be tested using a force plate to measure the amount of ground force generaved
when you perform a maximum vertical jump. You will stand on the force plate on the spot
marked with tape. You will jump as high as wou are able and attempt to lard in the exact same
place you jumped from. You will be allowed 1 practice jump and 3 live jumps that will be
mezasured. The jump in which you produce the most power will be used for calculations.

Fleaibility will be tested using a simple, but effective sit and reach test. You will be
mstructed to overlap your hands equally and lean forward in a smooth motion to slide the
measuring device forward. You will b2 allowed 1 practice trial and 3 live rials. The wial in
which you score the highest amount of fexibility will be uzed in caleulations.

Risks of Perticipaticn: There are no known risks associated with this project which are greater than those ordinarily

encountered in daily life.
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Benefits:

Confidentiality:

Compensation:

Contacts:

Rights:

You may gain an appreciation and understanding as to how research is conducted. In addition,
you may see the benefits of Power Balance products and wish to purchase the products for your
personal use, or you may not feel the benefits and gain the knowledge that you do not want to
purchase them. MNo other benefits are foreseen.

All information about you will be kept confidential and will not be released. Questionnaires and
record forms will have identification numbers, rather than names, on them. Research records will
be stored securely and only researchers and individuals responsible for research oversight will

Thnvras namann $m tha sasmeds Than s Frems ndi s sl e sneemd oo lases so 38 30 antaobsfanllee vioafile
navic GCCCs5 10 e TeCOras, 1015 MINTTNanion Wia o 3aVeh as IVLLE & l'I. L. ] uu:uuuwu_y l-lq"ﬂ-lu-l

typically, such information is kept for five years after publication of the results. Results from this
study may be presented at professional meetings or in publications. You will not be identified
mdividually; we will be looking at the group as a whole. It is possible that the consent process
and data collection will be observed by research oversight staff responsible for safeguarding the
rights and wellbeing of people who participate in research.

Subjects recruited by means other than the College of Education SONA subject recruitment
system (http://okstate-coeosu. sona-systems.com) will not be offered credit in their courses. There
will be no other form of compensation available to the subjects recruited by non-SONA means.

You may contact any of the researchers at the following addresses and phone numbers, should you
desire to discuss your participation in the study and/or request information about the resulis of the
study: Tyler J. Fox, ATC, Colvin Recreation Center, Health and Human Performance, Oklahoma
State University, Stillwater, OK 74078, (785) 766.5330; Tyler. Fox(@okstate.edu or Dr. Aric
Warren, ATC, 180 Colvin Recreation Center, Stillwater, OK 74078, (405) 744 4060;
Aric.Warren@okstate.edu. If you have questions about your rights as a research volunteer, you
may contact Dr. Shelia Kennison, IRB Chair, 219 Cordell North, Stillwater, OK 74078, (405)

744 3377 or irb@okstate.edu

Your participation in this research is voluntary. There is no penalty for refisal to participate, and
vou are free to withdraw your consent and participation in this project at any time, without
penalty. Participation in this research is voluntary and there is no compensation available for
participation other than that listed above. In case of injury or illness resulting from this study,
bagic emergency first aid treatment will be available immiediately by a licensed certified athletic
trainer conducting the research and any time thereafier you must report to the Oklahoma State
University Student Health Center on your own time and cosi. No fands have been set aside by
Oklahoma State University to compensate you in the event of illness or injury. In the event of
illness or injury the subject will be referred to the Oklahoma State University Student Health
Center.

Okla. State Univ.
IRB
Approved 1 /4 87 7/
Exquires L
IRBELD ¥ /.5
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Signatures:

CONSENT DOCUMENTATION:
[ am aware that no matter what treatment group [ am chosen for that it is vital to the study that I
give my best effort in all areas.

[ have been fully informed about the procedures listed here. | am aware of what I will be asked to
do and the benefits of my participation. T also understand the following statements:

I affirm that [ am 18 vears of age or older.
I promise to give my best effort at all times during the testing.

I'understand that I am NOT to perform any strenuous physical activity outside of the testing
during the 24 hours that [ am participating in the study.

I have read and fully understand this consent form. I sign it freely and voluntarily. A copy of this
form will be given to me. | hereby give permission for my participation in the study.

Signature of Participant Date

I certify that [ have personally explained this document before requesting that the participant sign it.

Signature of Researcher Date

COMPLIANCE DOCUMENTATION

I attest that I have not removed the bracelet at any time since the time it was placed on my wrist approximately 24
hours ago except to shower or bathe (no more than 30 minutes), nor have I done anything in the last 24 hours that
would change my answers on the Health History Questionnaire.

Signature of Participant Date

I certify that I have personally explained this document before requesting that the participant sign it.

Signature of Researcher Date
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Project Title:

Investigators:

Purpose:

Prozedures:

APPENDIX D

CONSENT TO PARTICIPATE IN A RESEARCH STUDY
OKLAHOMA STATE UNIVERSITY (SONA Recruitment)

Acuie elfects ol Power Balance Bracelels on strength, balance, and llexibilily

Tvler 1. Fox ATC, LAT: Softball Graduate Assistant; Health an¢ Human Performance; Oklahcma
State University, Stillwater, OK 74075; 785.766.5330

Aric Warren, EAD, ATC, LAT, CSCS; Associate Professor; Health and Human Performance;
Oklzhoma State University; Stillwater, OK: Phone: 405-744-40¢€0; aric. warren(@ okstate.edu

This study is being conducted as research at Oklahoma State University. The purpose of this
study is to detemmine the acute effects of e application of Power Balance wrist bracelet on
strer gth, halance, and flexihility

Following your commitment to participate in this study. you will report to the Applied
Musculoskeletal and Human Physiology Laboratory (Colvin Recreation Center; roocm 192)
dressed in athletic shorts and a t-shirt. You will complete a health history questionnaire form in
order to determune if you qualify for this study. If you qualify to participate, you will sign this
informed consent form and have your non-dominant hip range of motion tested to ensure it is less
than 90 degrees. If you still qualify for the study you will be randomly assigned to 1 of 3 groups
(treatment 1, treatment 2, cr the control (no bracelet)).

In order to determine which group vou will be assigned to, vou will blindly take a piece
of paper from a bowl with the numbers 1,2, or 3. Testing will bagin as soon asit is determined
what group yvou will bein. Yon will be required to remove your shoes tor the duration of the
testing. Testing will commence as fol ows.

All subjects will perform all tests. Once all the tests have been performed all grovps will
perform the tests again. It is at this time when the subjecs who have been assigned a number
corresponding with a bracelet will apply the specific bracelet to their right wrist. The subjects
who are assigned he uption that dues nol nclude a bravelel will pen i e lesls again as well,
Each initial testing session will take appreximately 1 hour toperform.  The follow-up session
approximately 24 hours later will take approximately 30 minutes to complete.

The control group will have 20 subjects and they will know they are the centrol groug
because they will be given nothing to wear. However, it is important to the study they give their
full and best effort for all tests. The treatment groups will be given bracelets to wear beginning at
the second round on the 1* day of testing. Thev will be requred to wear the bracelets
continuously until they complete the last test on the 2* day of testing. At no time will they be
allowed to remove the bracelet for any reason.

To determine effects on balance you will be taken through the B.E.S.S. test consisting of
20 seconds of balancing in 3 different starces (single leg, double leg, tandem) on two different
surfaces (flat ground and foam pad). The total number of errors in each stance for each surface
will be counted and added together to achieve your B.E.S.5. score. You will be allowed 1 practice
run going through the tests and 3 live mials. Your best score of the 3 wrials for each surface will be
used in the caleulations. You will then move on to the other haseline testing before returning to
complete the balancing test for the second round.

Power will be tested using a force plate to measure the amount of ground force generzted
when you perform a maximum vertical jump. You will stand on the [oree plate on he spot
marked with tape. You will jump as high as you are able and att=mpt to land in the exact same
place you jumped from. You will be allowed 1 practice jump and 3 live jumps that will be
measured. The jump in which you produce the most power will be used for caleulations,

Flexibility will be tested using a simple, but effective sit and reach test. You will be
instructed to overlap your hands equally and lean forward in a smooth motion te slide the
measuring device forward. You will be allowed | practice trial and 3 live trials. The trial in
which you score the highest amount of flexibility will be used in calculations.

Risks of Participation: There are no known risks associated with this project which are greater than those ordinarily

encountered in daily hife.
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Benefits:

Confidentiality:

Compensation:

Conltacts:

Rights:

You may gain an appreciation and understanding as to how research is conducted. In addition,
you may see the benefits of Power Balance products and wish o purchase the products for your
personal use, or vou may not feel the benefits and gain the knowledge that you do not want to
purchase them. No other benefits are foreseen.

All information ebout you will be kept confidential and will not be released. Questionnaires and
record forms wil. have identification numbers, rather than names, on them. Research records will
be stored securely and only researchers and individuals responsible for reszarch oversight will
have access to the records. This information will be saved as long as it is scientifically useful;
typically, such information is kept for five years afier publication of the results. Results from this
study may be presented at professional meetings or in publications. You will not be identified
individually; we will be looking at the group as a whole. It is possible that the consent process
and data collection will be observed by research oversight staff responsible for safeguarding the
rights and wellbeing of people who participate in research.

Participants will earn course credit for their participation. Many introductory and lower-level
College of Educztion and other courses offer students a small amount of course credit (usually less
than 5% of their grade) for participation in the research process. Whether for required credit or
extra credit, each course must offer altematives to research partcipation for eaming credit. For
example, in HHP courses students have the opportunity to eamn up to five “units™ of research
experience. This requirement may be fulfilled in one of four ways: 1) serving as a human
participant in current research project(s), 2) attending special research events, 3) researching and
writing 4 page pepers on designated research topics, or 4) co-created relevant educational
experience. Each hour of participation in a research project as a participant is generally regarded
as satisfying one “unit” of the requirement, students completing a half hour will receive 0.5 units.

Students participating in this study will zarn 1.5 “unit” of credit. Those subjects who were
recruited by mouth, or not enrolled in a COE SONA course will not receive any inducements for
their participation.

You may contact any of the researchers at the following addresses and phone numbers, should you
desire to discuss your participation in the study and‘or request information about the results of the
study: Tyler J. Fox, ATC, Colvin Recreation Center, Health and Human Performance, Oklahoma
State University, Stillwater, OK 74078, (785) 766.5330; Tyler.Fox(@okstate.edu or Dr. Aric
Warren, ATC, 180 Colvin Recreation Center, Stillwater, OK 74078, (405) 744 .4060;
Aric.Warren(@okstate.edu. If you have questions about your rights as a research volunteer, you
may contact Dr. Shelia Kenrison, IRB Chair, 219 Cordell North. Stillwater, OK 74078, (4035)
744.3377 or irb{@okstate.edu

Your participaticn in this research is voluntary. There is no penalty for refusal to participate, and
vou are free to withdraw vour consent and participetion in this project at any time, without
penalty. Participation in this research is voluntary and there is no compensation available for
participation other than that listed above. In case of injury or illness resulting from this study,
basic emergency first aid treatment will be available immediately by a licensed cerufied athletic
trainer conducting the research and any time thereafter you must report to the Oklahoma State
University Student Health Cznter on your own time and cost. No funds have been set aside by
Oklahoma State University to compensate vou in the event of illness or injury. In the event of
illness or injury the subject will be referred to the Oklahoma State University Student Health

Clenter.
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Signatures:

CONSENT DOCUMENTATION:
[ am aware that no matter what treatment group [ am chosen for that it is vital to the study that 1
give my best effort in all areas.

Thave been fully informed about the procedures listed here. I am aware of what T will be asked to
do and the benefits of my participation, I also understand the following statcments;

[ affirm that [ am 18 vears of age or older.
[ promise to give my best effort at all times during the testing.

Tunderstand that I am NOT to perform any strenuous physical activity outside of the testing
during the 24 hours that I am participating in the study.

I have read and fully understand this consent form. I sign it freelv and voluntarily. A copv of this
form will be given to me. I hereby give permission for my participation in the study.

Signature of Participant Date

I certify that | have personally explained this document before requesting that the participant sign it.

Signature of Researcher Date

COMPLIANCE DOCUMENTATION

I attest that [ have not removed the bracelet at any time since the time it was placed on my wrist approximately 24
hours ago except to showsr or bathe (no more than 30 minutes), nor have [ done anything in the last 24 hours that
would change my answers on the Health History Questionnaire.

Signature of Participant Date

I certify that I have personally explained this document before requesting that the participant sign it.

Signature of Researcher

Okla. State Univ.
IRB

Approved /fﬂ/

Expres_s /4 2//2.
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APPENDIX E

Subject Information & Health History Questionnaire

Please answer the following questions to the best of your knowledge. Pleasa ghack in the
appropriate box. All information from this questionnaire will be kept confidential.

Subject ID number:

Please indicate the most appropriate answer to the following questions Yee

1. Have you been injured or had surgery in the past 6 months?

2. Are you currently active in a sporting event?

3. Are you currently taking any sport supplements?

2. Have you ever in your lifetime had any abnormal problems with balance?

3. Are you currently experiencing any symptoms, injuries, or anythingledse t
my effect your balance during the testing?
4. Do you know of or have any medical conditions that might aggravate you
during the study?
5. Have you ever worn the Power Balance product or any products that make
similar claims?
6. Have you ever been diagnosed by a Physician with a concussion? (If 0
please notify the investigator and list your symptoms below)

If “yes” to any of the above questions, please explain:

Should you become ill and/or incapable of finishing the study, alert the intest{igp
immediately.
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APPENDIX F
Raw B.E.S.S. Data

Sub #: Gr #:
Height(in): Age (yrs): Treatment Order:
Weight(lbs): Gender(M/F): Initial Date and Time:

Follow up Date and Time:

Instructions:
1. Subject first stands with both feet narrowly together, both hands on hips, and eyes closed
2. Subject holds this stance for 20 seconds while the examiner records the numbenad beiors
a. A balance error is operationally defined as:
i. Opening the eyes, hands coming off of hips, taking a step, moving hips into 30° of

abduction, lifting the forefoot or heel, remaining out of testing position for more than 5
seconds

3. Repeat the test with single leg stance using the non-dominant foot and againheshtpatoe stance

with the non-dominant foot in the rear.

Premeasure
Trial 1 Trial 2 Trial 3
Position Ground Foam Ground Foam Ground Foam
Double-Leg
Single-Leg
Tandem
Total Errors

Total Score

Immediate Post-Measure

‘ Trial 1 Trial 2 ‘ Trial 3
Position ‘ Ground | Foam Ground  Foam ‘ Ground Foam
Double-Leg
Single-Leg
Tandem
Total Errors

Total Score |

24 Hours Post-Measure

Trial 1 Trial 2 Trial 3
Position \ Ground | Foam Ground | Foam \ Ground Foam
Double-Leg
Single-Leg
Tandem
Total Errors

Total Score |
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APPENDIX G

Power Balance Bracelet Study
B.E.S.S. Scores

Pre-Measure Immediate Post-Measure 24 Hours Post-Measure

EZEEEWEEEEEEEE

3 45.0 31.0 31.0 35.7 38.0 32.0 30.0 33.3 34.0
2. 2 10.0 11.0 16.0 12.3 25.0 14. 12. 17, 17 14. 15.0 15.3
3. 2 32.0 26.0 25.0 27.7 25.0 29.0 25.0 26.3 29.0 33.0 18.0 26.7
4. 3 7.0 8.0 14.0 9.7 12.0 11.d 8.0 10.1 17. 13 8|0 12.7
5. 1 40.0 36.0 36.0 37.3 26.0 28.0 28.0 27.3 38.0 33.0 30.0 33.7
6. 2 17.0 14.0 17.0 16.0 20.0 19. 29. 22. 14 13. 1y.0 14.7
7. 1 27.0 36.0 29.0 30.7 30.0 31.0 28.0 29.7 26.0 25.0 26.0 25.7
8. 1 18.0 22.0 27.0 22.3 16.G 22. 22. 20. 15 16. 1y.0 16.0
9. 3 47.0 45.0 50.0 47.3 33.0 41.0 51.0 41.7 37.0 37.0 30.0 34.7
10. 3 14.0 18.0 20.0 17.3 17.G 13. 20. 16. 26 34. 15.0 25.0
11. 2 41.0 39.0 35.0 38.3 28.0 34.0 28.0 30.0 29.0 29.0 31.0 29.7
12. 2 43.0 37.0 28.0 36.0 33.0 42. 31. 35. 40 33. 48.0 40.3
13. 1 27.0 31.0 18.0 25.3 27.0 22.0 27.0 25.3 42.0 21.0 28.0 30.3
14. 2 24.0 24.0 19.0 22.3 21.G 19. 19. 19. 24 23. 32.0 26.3
15. 1 39.0 33.0 24.0 32.0 35.0 30.0 33.0 32.7 28.0 27.0 30.0 28.3
16. 3 17.0 13.0 27.0 19.0 28.0 12. 14. 18. 15 18. 18.0 16.3
17. 3 20.0 30.0 27.0 25.7 24.0 21.0 27.0 24.0 19.0 24.0 33.0 25.3
18. 2 48.0 42.0 36.0 42.0 42.0 40. 34. 38. 35 29. 39.0 34.3
19. 1 34.0 26.0 30.0 30.0 30.0 28.0 36.0 31.3 26.0 33.0 36.0 31.7
20. 1 30.0 28.0 22.0 26.7 23.G 21. 14, 19. 23 18. 1y.0 19.3
21. 3 28.0 23.0 26.0 25.7 22.0 14.0 7.0 14.3 12.0 14.0 7.0 11.0
22. 2 29.0 36.0 38.0 34.3 34.0 31. 31. 32. 31 28. 2Y.0 28.7
23. 1 23.0 20.0 26.0 23.0 19.0 22.0 19.0 20.0 23.0 21.0 19.0 21.0
24, 3 32.0 25.0 32.0 29.7 27.0 35. 33. 31. 21 24, 24.0 23.0
25. 3 29.0 25.0 22.0 25.3 22.0 17.0 23.0 20.7 21.0 27.0 23.0 23.7
26. 1 29.0 23.0 22.0 24.7 14.0 28. 24. 22. 17 29. 238.0 23.0
27. 2 14.0 22.0 21.0 19.0 26.0 26.0 16.0 22.7 19.0 23.0 24.0 22.0
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Power Balance Bracelet Study
Vertical Jump Scores

13

15

7.7

7.7

4.8

7.3

1.2

3.8

3.0

7.3

6.0

15

2.7

Pre-Measure Immediate Post-Measure 24 Hours Post-Measure
Sub # 1.1 1.2 1.3 Ave (1) 2.1 2.2 2.3 Ave (2) 3 1 3 2 3 3 Ave (3)
3 26.5 27.0 29.0 27.5 27.6 28.0 29.5 28.4 29.8
2. 2 31.0 31.0 31.8 31.3 31.Q 32.5 32. 32. 31 3(. .0
3. 2 31.0 35.0 36.5 34.2 37.0 37.5 36.5 37.0 36.5 36.0 38.5 37.0
4, 3 30.0 30.5 30.0 30.2 31.0 31. 31. 31, 31 31. 2.0
5. 1 35.0 37.0 37.0 36.3 39.0 40.0 29.5 36.2 38.5 41.0 40.5 40.0
6. 2 28.5 29.5 29.5 29.2 29.5 29.1 29. 29. 27 27. 3.5
7. 1 30.0 30.0 31.0 30.3 33.0 33.0 32.5 32.8 32.0 33.0 32.0 32.3
8. 1 35.0 36.5 38.5 36.7 37.Q 38.5 40. 38. 37 36. D.5
9. 3 30.5 29.0 33.0 30.8 32.0 31.5 33.0 32.2 32.5 31.0 30.5 31.3
10. 3 34.0 35.0 355 34.8 34.5 34. 35. 34, 34 36. 1.5
11. 2 34.5 35.0 34.0 34.5 34.0 35.5 35.0 34.8 35.5 35.5 335 34.8
12. 2 24.5 25.0 25.5 25.0 26.0 27. 26. 26. 26 27. 3.0
13. 1 13.0 14.5 15.0 14.2 17.0 18.5 19.0 18.2 14.5 16.0 18.0 16.2
14. 2 34.0 37.0 41.0 37.3 42.0 40.5 42, 41. 39 42. 2.0
15. 1 39.5 38.0 38.0 38.5 38.5 38.5 37.0 38.0 39.5 41.5 39.5 40.2
16. 3 15.0 17.5 17.5 16.7 15.0 14.1 15, 15, 13 14. 1.0
17. 3 34.5 34.5 34.5 34.5 37.5 37.5 38.5 37.8 39.5 40.0 39.0 39.5
18. 2 33.0 33.5 33.5 33.3 31.5 32.5 35. 33. 33 33. 3.0
19. 1 44.0 43.0 44.0 43.7 44.5 45.0 46.0 45.2 42.5 41.5 44.0 42.7
20. 1 40.5 41.5 39.0 40.3 40.0 39. 38. 39. 38 37. 7.0
21. 3 29.0 32.5 31.5 31.0 34.0 35.0 35.5 34.8 35.5 36.0 38.0 36.5
22, 2 32.5 35.5 35.0 34.3 35.5 36. 38. 36. 35 35. 7.0
23. 1 37.5 38.0 39.0 38.2 37.0 37.0 37.5 37.2 30.5 33.5 34.0 32.7
24. 3 255 28.5 28.0 27.3 29.0 32. 29, 30. 32 30. .5
25. 3 33.0 32.0 35.0 33.3 34.0 33.5 36.0 34.5 36.5 36.5 37.5 36.8
26. 1 125 11.5 13.0 12.3 13.5 13. 13. 13. 13 12. 3.0
27. 2 20.0 18.5 12.5 17.0 20.5 24.0 23.5 22.7 20.0 23.0 22.5 21.8
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Power Balance Bracelet Study
Sit and Reach Scores

A -

Ave

Ave

1. 3 2054 | 2021 | 1823 | 1966.00| 1759 | 1806 | 1621 | 1728.67| 1486 1483 1452 | 1473.67

2. 2 1512 1421 1308| 1413.6 137 1307 1303  1327.67 1828 1230 1178 1245.33
3. 2 1523 | 1500 | 1518 | 1513.67| 1673 | 1588 | 1534 | 1598.33| 1648 1621 1541 | 1603.33

4, 3 1424 1386 1430 1413.3 147 1439 14Dp7  1441.67 1440 1533 1508 1493.67
5. 1 1459 | 1425 | 1537 | 1473.67| 1426 | 1510 | 1506 | 1480.67| 1379 1500 1389 | 1422.67

6. 2 1441 1396 1549| 1462.0 157 1475 1460  1498.67 1870 1392 1412 1391.33
7. 1 1346 | 1327 | 1308 | 1327.00| 1354 | 1543 | 1614 | 1503.67| 1372 1524 1386 | 1427.33

8. 1 1428 1398 1369| 1398.3 148 1439 1411  1444.00 1427 1491 1451 1456.33
9. 3 1590 | 1562 | 1524 | 1558.67| 1614 | 1445 | 1546 | 1535.00| 1616 1476 1450 | 1514.00

10. 3 2130 2141 2094 2121.6 221 2192 2113  2173.33 2276 2205 2141 2207.33
11. 2 1199 | 1329 | 1296 | 1274.67| 1177 | 1220 | 1215 | 1204.00| 1322 1315 1263 | 1300.00

12. 2 1609 1614 1685/ 1636.0 167 1622 16p5  1640.00 1650 1637 1687 1658.00
13. 1 1906 | 1886 | 1886 | 1892.67| 1747 | 1729 | 1729 | 1735.00| 1801 1823 1814 | 1812.67

14. 2 1691 1766 1567| 1674.6 177 1760 1787  1757.33 1715 1632 1673 1673.33
15. 1 2149 | 2020 | 2123 | 2097.33| 2034 | 2003 | 1927 | 1988.00| 1850 1803 1846 | 1833.00

16. 3 2216 2157 2248 2207.0 214 2223 228  2214.00 2175 2336 2312 2274.33
17. 3 1886 | 1901 | 1847 | 1878.00| 1694 | 1854 | 1845 | 1797.67| 1663 1869 1821 | 1784.33

18. 2 1138 1090 1169 1132.3 114 1114 1147  1134.33 1106 1143 1177 1142.00
19. 1 924 967 1020 | 970.33 | 1010 972 1014 | 998.67 988 915 1036 979.67

20. 1 2044 2104 2053| 2067.0 206 2110 21p0  2097.00 2235 2171 2110 2172.00
21. 3 1506 | 1457 | 1471 | 1478.00| 1445 | 1478 | 1402 | 1441.67| 1514 1493 1457 | 1488.00

22. 2 982 958 1035 991.67 104 1050 1030 1043.00 1016 1p00 D38 984.67
23. 1 1483 | 1497 | 1510 | 1496.67| 1479 | 1465 | 1525 | 1489.67| 1564 1532 1526 | 1540.67

24. 3 1500 1498 1470| 1489.3 147 1457 1581  1504.33 1499 1522 1501 1%07.33
25. 3 1728 | 1821 | 1695 | 1748.00| 1769 | 1647 | 1721 | 1712.33| 1799 1777 1762 | 1779.33

26. 1 1737 1858 1796/ 1797.0 181 1827 1967  1867.00 1762 1790 1885 1812.33
27. 2 1861 | 1601 | 1594 | 1685.33| 1621 | 1820 | 1718 | 1719.67| 1734 1795 1746 | 1758.33
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APPENDIX H

Can You Improve Strength,
Balance, & Flexibility
Immediately with only a
Bracelet??

Volunteers are needed in this athletic training investigation. You qualify for this
investigation if you:

¢ have NOT been seriously injured in the past 6 months

e have NOT consumed sports supplements, over-the-counter or prescription pain or
anti-inflammatory medications within 24 hrs. of testing

e do NOT have any previous history or current problems with normal balance

e are NOT pregnant (if applicable)

e have NOT worn a similar product designed to improve your functional ability in
these areas

e have NOT been diagnosed by a Physician with a concussion of greater than Grade
1 in the last year. (if you have questions please ask)

e Meet the flexibility requirements of less than 90° hip flexion in non-dominant hip
(determined by investigators during pretesting, please contact investigator for
more information)

You will be required to visit the OSU Applied Musculoskeletal and Human Physiology
Research Lab (CRC room 192) 1 time for approximately 1 hour with 1 follow up 24 hours later
lasting approximately 30 minutes. You will need to dress in a T-shirt and shorts.

You will complete a health history questionnaire form. Following your acceptance to the
study you will take a piece of paper from a bowl with the number 1, 2, or 3. Depending on the
number written on the piece of paper you will either be given a band to wear throughout portions
of the study or you will not. Following selections you will perform the following tests ina
randomly selected order

e A simple balance testing protocol used in sports concussion testing
s A test for your force production during a vertical jump using a force plate
& A V-sit and reach test for hamstring flexibility.

If you are interested in participating or have any questions, call Tyler Fox 785-766-5330 or ¢-
mail him at tyler.fox@okstate.edu (email preferred)
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