NeuroTracker Published Studies & Researc

Evidence of Relevance for Measurement, Learning and Transfer in Sports Performance

NeuroTrackerevolved out of a pure scienceapproachthrough years of researchat Prof F a u b &/isualPsychophysic&

PerceptionLaboratory Designedo uniquelymeasureand enhancehightlevel cognitivefunction, it hasbecomeestablishedasa

valuableresearchtool for understandinghuman performance The not-for-profit CogniSen#\pplied ResearchCentre (ARC)
supportsan increasingnumber of NeuroTrackeisports scienceresearchprojects To date, publishedstudieshave discovered
important neurosciencdasedfindingsin in the followingareas

Measurement

NeuroTrackerprovides objective cognitive metrics on brain functions fundamentalto human
performance Highlevel mental processingss required to perform NeuroTrackerat increasing
speed thresholds, as such, measureshave been found to differentiate elite athletes from
amateur, and from the general population, and for correlation to performance metrics in
competition Researchalsoshowspromisefor identifying cognitiveimpairmentfrom functionat
related brain damage, such as with concussionsand for revealing non-contact injury risks
associatedvith cognitiveloads

Learning

NeuroTrackeis a simpletraining exerciseto do, with virtually no techniqueor practicerequired within

the taskitself. However,performingNeuroTrackemt speedthresholdsevokespowerful responsesn

brain activity, becomingboth a stimulant of neuroplasticity,and a valuablereferenceof it. Superior
NeuroTracketearningrates have been found to be a defining characteristicof elite athletes,and are
known to be essentialin responsivenesdo training involving cognitive functions Mapping of

neuroelectricbrainfunction suggestseuroplasticitylevelsmaybe increasedwvith NeuroTracking

Ultimately, measureablemprovementsin competitive abilities are soughtafter. Near transfer
has been demonstrated with NeuroTrackertraining, revealing significantimprovements with
different populations in many hightlevel cognitive faculties, such as executive function and
working memory. Theseare known to be essentialto mental performance, providing the i
backboneto decisionmaking capacities Gainsin abilities to read and interpret human body f’
motion havebeenshown,and evidenceof far transferhasbeenobservedin outcomesof sports {/
competitions

This document contains summaries of studies completed to date, with references to the research.
Toinquire for furtherdetails orinterpretations of the research, please contaicifo@cognisens.com
To inquire about conductingesearch projectsvith NeuroTracker, please contagtfo@carc.org
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NeuroTracker Studies Index

These symbols denote research evidence of NeuroTr e

@ Measurement—measurement of human performance capacities or impairments

)
Learning—understanding the characteristics or enhancement of cognitive learning

v)
—enhancement of human performance or recovery of cognitive impairments

N )
@ 1. Transferability to Soccer Performance ciick to view

NeuroTracker training provides improvements to passing and deaisaking in competitive performance
Oh ) . -
@ 2. Multi-sport Performance Training ciick to view

NeuroTracker training improves vision and performance assessments across a range of Olympic athletes

0 ) . . .

Enhancing Cognitive Function c1ick to view
NeuroTracker training robustly transfers to hilgivel cognitive gains, with boosts in brain wave activity.

¢) . i
@ 4. Athlete Learning Abilities ciick to view

NeuroTracker reveals superior learning capacities of elite athletes compared to amateur aathtetes

v - .
@ 5. Athlete Trainingand Learning ciick to view

NeuroTracker’s role in performance conditioning

w

@ 6. Correlation with NBA Performance Metrics ci1ick to view
NeuroTracker baselines significantly related to a range of metrics in NBA lgages

@ 7. Indicator of Concussion Status c1ick to view
NeuroTracker baselines significantly differentiate individuals with and without a cum@Bi

@ 8. Measurement of Cognitive Load BiometricSciick to view
NeuroTracker combined with moteskill duaitask measures reveal associated ACL injury risk factors
O ) .
Worklnq Memory Span ciick to view
A short NeuroTracker training intervention enhances Working Memory capacities in military petsonnel
v) . . . .
@@ 10. BiologicalMotion Perception. ciick to view

NeuroTracker training reverses age related cognitive decline for reading human movement simulations

©

11. Measurement of Resistance Exercise Effects 1 i ck to0 view
NeuroTracker baselines reveal gains in cognitive function from interventions using strength training

12. Correlation with Reaction Times in Soccerciick to view
NeuroTracker baselines correlate with several measures of reactions in female soccer. players

13. Measurement of Hydration Effects ciick to view
NeuroTracker baselines reveal effects on cognitive function recovery with different modes of hydration
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12. NeuroTracker Study on Running Distance in Rugby 1 i ck to view
NeuroTracker measures correlate with moderate intensity movement patterns of rugby players
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NeuroTracker Study on Transferability to Soccer Performance

Y o-Multiple Object Tracking task performance
improves passing decisiel I { Ay 3 I OOdzN} 0 Ay &200S|
Psychologwf Sport &ExerciseVol. 22, 19, DOI:10.1016/j.psychsport.2016
http://www.sciencedirect.com/science/article/pii/S1469029215000631

Attention and concentrationare crucialabilitiesthat affectthe decisionmakingof athletes e.g. duringa soccer
action, an athlete hasto divide attention on the field (teammates,opponents,ball), to use selectiveattention
(which playerto givethe ball to) and to focusattention (staringat the net to score) To this purpose,many
benefitsmay arisefrom the high-level NeuroTrackeiconditioningtechniqueasit stimulatesactive processing
of dynamicvisualinformation and trains perceptualcognitive functions of athletes In particular, it targets
selective dynamicand sustainedattention, aswell asworkingmemory.

23 universitysoccemplayersparticipatedin the studyandwere randomlyallocatedto three different groups
Experimentagroup: performed30 NeuroTrackeCoresession®vera5 weekperiod v -
Activecontrolgroup: performed30 3D soccerideossession®ver5 weekperiod A\
Passiveontrolgroup No particulartrainingactivity overa 5 weekperiod

P | a ydecisisimakingwas evaluatedduring standardizedsmall sided gamesbefore and after the training
period. Decisiommakingof soccermlayerswasobjectivelyanalysedhroughvideorecordingsof the smallsided
gameshby a soccercoach blinded to the experimental protocol and using a standardizedcoding criteria.
Subjectivedecisiormakingaccuracywasdirectly evaluatedfrom p | a ycenfidericelevelsin decisiormaking
promptly after the gamesusinga VisualAnalogScalgSportPerformanceScale)
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accuracyimprovementin the trained group representsa meaningful
training effect. For the first time, this study demonstrates a
perceptuatcognitive transfer from the laboratory to the field
followinga non-sportspecificperceptualcognitivetrainingprogram
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NeuroTracker Study at the Catalan High Performance Centre

‘Perceptualcognitive Training with the NeuroTracker 3ROT to Improve Performance in Three Different Spdrts
Journal:Educacid-isica EsportgSpain) 2015nam. 119, 1rtrimestre (genermarg), p. 97108 ISSN2148757

Thisstudy analysedhe effectivenesof NeuroTracketo improvesportsperformancerelated measuresacross
37 elite athletes,includingwater polo (13), tackwondo(12) andtennisathletes(12), with atotal of 20 athletes

rigorouslycompletingall assessmenprotocols
9 y P 9 m NeuroTracker speed

thresholds

26 NeuroTrackesessiongompletedwith thesedifficulty progressions
14 seated 6 standingup 6 in anintegratedbalancingposition
Largegainsin visualtrackingspeedsccurredacrosghe groups
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Sessions

Performanceassessmentinvolvedboth coachesand athletesusinga visualanalogicakcaledquestionnaireto
objectivelyassesghe a t h | \@suakcententration,perceptionspeedand peripheralvisionas referencesto
on-going levels of performance Theseassessmentdook place frequently throughout the NeuroTracker
training program, including pre and post training Visual assessmentswere measured pre and post
NeuroTrackingrainingandincludeda rangeof standardizedptometrictests

« Staticand dynamicvisual acuity (Palomardisk)

«Visualcontrastsensitivity (personalclinicsoftware FSC)

» Saccadidixations near/far (LesTaulesde Hart)

* Responsdime to peripheralstimulus (AcuVisionl00Q InternationalAcuVisiorSystemsdntl.)

« Stereopsis(TitmusWirt test at 40cm)

« Selectivefocusedattention (d2 test of attention)

Thetraining programled to a statisticallysignificantpre-post improvementin most visualskills static visual
acuity, stereopsis spatial contrast sensitivity, saccadicocular movements,selectiveattention on the d2 test.
No improvementwas found on reactiontime to a peripheralstimulusor dynamicvisualacuity. Transferto
sports performance was found through both coach and athlete subjective assessmentswvith significant
improvementsacross' Concent Pat ¢ eptgdhe,r ipiheiAtldtéstendedto rate their
performancehigherthan coachesbut their ratingsfollowedthe sameprogressior(significantcorrelation)

Performanceratings

Athletes (black line)
Coachegblue ling

Concentration (left)
Perception speedcenter)
Peripheral vision (right)

Across 26 NeuroTracker sessions Fe 15 710 7112 115 T 10125 Pes e g5 1100 T2 115 117 120 123 pos e 19 TIO
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NeuroTracker Study on Enhancing Cognitive Function

‘Enhancing Cognitive Function Using Percepta®2 3y A G A @S ¢ NI Ay A Y
Clinical EEG and Neuroscierled1, 2016, DOI: 10.1177/1550059414563746

Toexaminethe effectsof NeuroTracketrainingon standardisedneasuref attention, workingmemory,and
visual information processingspeed using standardizedneuropsychologicatests Additionallyto measure
changesn brain stateusingfunctionalbrainimaging

20 universityaged students were recruited and divided into an NT training group (30 sessionsof
NeuroTracker)and a non-active control group. Cognitive functions were assessedusing standardized
neuropsychologicatests (IVA+PlusWAISIII, D-KEFS)and correlatesof brain functions were assessedising
guantitativeelectroencephalograph{gEEG)

Thetrained group showedstrongand consistentimprovementsin NeuroTrackespeedthresholdsthroughout
the training period. The NT group demonstratedsignificantlyhigher scoreson the IVA+PlusAuditory, WAIS
SymbolSearch WAISCode,WAISBlockDesign WAISLette-Number Sequenced?2 Testof Attention, and D-

KEF&olorNaming Inhibitionand Inhibition/SwitchingsubtestyP<.01).

ForgEEGmeasureghe NTgroup demonstratedsignificantrelative power increasesn a rangeof frequencies
within the beta bandwidth, with both eyesopen and closedresting states Thesechangeswere observed
acrossfrontal regions of the brain (executive function) and representedincreasesin brain wave speed
associatedvith heightenedbrain activityandneuroplasticity

Overallresultsindicatedthat NeuroTracketraining canenhanceattention, information processingpeed,and
workingmemory,andalsoleadto positivechangesn neuroelectrichrain function.
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NeuroTracker Study on Athlete Learning Abilities

‘Professional athletes have extraordinary skills
F2NJ N LIARE & fSENYyAy3I O02YLX SE | yR ySoc
Nature Scientific Reports 3, Article number: 1154 (2013) doi:10.1038/srep01154

To assesghe learningcapacitiesof elite athlete populationscomparedto amateurathletesand non-athlete
universitystudentson a neutral cognitivetask(NeuroTracker)

308patrticipantswere testedon 15 distributedNeuroTrackesessionsgroupedasthe following:
102elite levelteam-sport athletes
51 professionakoccemlayers(EnglisiPremierLeague)
21 professionalce hockeyplayers(NationalHockeyleague)
30 professionatugbyplayers(FrenchTopl4 RugbylLeague)
173elite amateurs
136 NCAAuniversitysportsprogram(USA)
37 EuropearOlympictraining centre
33 non-athlete university students(Universitéde Montréal)

The results showed a clear distinction between the level of athletic performance and corresponding
fundamentalmental capacitiesfor learning an abstractand demandingdynamicscenetask Elite athletes
showedsignificantlyhigher baselinesthan the other groups,alongwith substantiallysuperiorlearningrates.

The amateur athletes group similarly showed superior learningrates over the non-a t h | studentsgtoup.

The findings with these large study populations demonstrate that NeuroTrackeris a valuable tool for

investigatinghe advancedcognitivelearningcharacteristiof athletes,shownfor the first time in this research
domain
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NeuroTracker Study on Athlete Training and Learning

‘Perceptual/ 2AYAUGA DS C¢CNIAYAY3I 2F | GKTE !
Journal of Clinical Sport Psychology, 2012, 6,&5

This paper covers foundational conceptsof Ne u r o T r relevéneerto’ treining of cognitive capacities
deemed critical in sports performance, particularly in dynamic team-sports It also contains a study
investigatinghe effectsof attentional loadsin learningparadigmswith the aim of understandingoptimal load
conditionsfor training perceptuatcognitiveability.

4 elite professionalsports teams trained their athletes on NeuroTracker(15-30 sessions)during their
competition seasons An EnglishPremierTeamclub, a NationalHockeylLeagueteam, and a EuropeanRugby
team were all trained in the standard sitting down position to isolate any influence from attentional

mechanismsinvolved in posture control. Another NHLteam performed the training in standing position,
involvingbasicbalancedemandson attention.

Takingthe statisticalaveragefor learningprogressionon NeuroTrackerthe three professionalsportsteams
training in sitting position showednear identical progressionwith rapid early learningslowingdown towards
longerterm but continuedlearning Thestandingsportsteam showedmuchlower NeuroTrackeiscores but
moreimportantly sloweroveralllearningprogressionwith alargemagnitudeof differenceto the other teams

The findings clearly demonstrate the link between balance control mechanismsand perceptualcognitive
demandssolicited by NeuroTrackertraining. This demonstratesthat cognitive training loads need to be

sensitivelyoptimisedto attentional thresholdsin order to generateeffective short and longerterm learning
adaptations
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NeuroTracker Study on NBA Performance Metrics

‘VISUAL TRACKING SPEED IS RELATED TO

BASKETBA¥Lt 9/ L CL/ a9l { | wo{ hC t9wChwa! b/ 9
J Strength Cond Res. 2014 Sep;28(9):24D@loi: 10.1519/JSC.0000000000000550
Sport and Exercise Science, Institute of Exercise Physiology and Wellness, University of Central Florida

Thepurposeof this studywasto determinethe relationshipbetweenvisualtrackingspeed(NeuroTrackerand
reactiontime on basketbalkpecificmeasureof performance

12 professionalNBAbasketballplayerswere tested with 1 sessionNeuroTrackerspeedthreshold baselines,
and comparedwith the following basketballspecificmeasuresof performanceduring the regular basketball
seasonAssistsTurnoversAssistto-turnoverratio, Steals

All performance measureswere reported per 100 minutes played Performance differences between
backcourt(guardsjandfrontcourt (forward/centers)positionswere alsoexamined

Relationshipsvere most presentbetween VTSand Assistto-turnover ratio, and Turnovers Backcourtplayers
were most likely to outperform frontcourt playersin ASTand very likely to do so for higher NeuroTracker
baselinesReactiortime wasnot relatedto anyof the basketbalspecificperformancemeasures

In conclusion,1 sessiorNeuroTrackebaselineshowedsignificantcorrelationto a basketbalp | a yabilitytos
seeandrespondto variousstimuli on the basketballcourt that resultsin more positive plays,asreflected by
greaternumberof ASTand STlandlower turnovers
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NeuroTracker study on Concussion (University of Victoria, BC, Canada)
WOFTFSOGa 2F YA R ( NilhdeY FLASINIF 20NN I AYWO SAQY 2
Abstracts from the Canadian Athletic Therapists Association:

May 26-28, 2016, Vancouver, British Columbia, Canada. Athletic Training and Sports Health Care.
(Status: awaiting publishing)

The soughtto investigatedifferencesin NeuroTrackerspeedthresholdsin youth and youngadults with and
without mild traumaticbraininjury (mTBI)

485 participants(154 females,331 males)with agesrangingfrom 8.04to 70.85 years(medianage=17yrsold)
completed3 NeuroTrackefCoresessions

Therewere significantcorrelationswith NeuroTrackeresultsandmTBlstatus Individualswithout a history of
mTBI,and individualswith a previoushistory of mTBI,both had significantlyhigher averagespeedthresholds
than individualswith a current mTBI(stronglysignificant) NeuroTrackeperformanceimprovementsover the
three sessionsdemonstratedthat all three groups can improve speed threshold performance, but that
individualswith mTBIlexhibitslowerinformationprocessing

Accordingo this study abstract,NeuroTrackers a potentially sensitiveindicator (screeningool) of concussion

status(norrinjured vs currently injured patients)in individualsof different ages Findingssuggesthat evena
singlesessiorof NeuroTrackers a usefulindicatorof mTBlstatusin youth andyoungadults
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NeuroTracker Study on Cognitive Load Biomechanics
‘Wo @l tdzr iAy3 GKS -cBghitivEtask 2 F | LISNDSI
hy fFyRAY3I 0A2YSOKIyAOa 2F G(KS f
33rd International Conference on Biomechanics in Sports, Poitiers, France, Juhgy?9, 2015
Visual Psychophysics and Perception Laboratory, School of Optometry, University of Montreal

Thispilot study investigatedthe effectsof a simulatedgamesituation cognitiveload (NeuroTrackerpn lower
limb biomechanicsusing a landing task relevantto strainingof the Anterior cruciate ligament (ACL) ACL
injuriesare knownto be one of the most sportscommoninjuries,and occurrencehasbeenlinkedto cognitive
factors

7 collegelevel healthy athletes (soccer,volleyball,football) performed 16 singleleg landingtrials involvinga
jump forward and a lateral jump to the opposingleg. Thesemovementswere measuredvia force platesand
motion captureof the legsand pelvisusing36 markers TheNeuroTracketaskwasassignedandomlyto half
of the trials (duattaskprocedure) with jumpsperformedduringthe trackingphase

While NeuroTrackinghip and/or knee kinematics measurements were significantly different for all
participants Thelargestchangewasfound with knee abductionangle,knownto be most associatedo ACL
injury. Of the 7 participants, 4 showed biomechanicalchangesfrom the added NeuroTrackertask that
revealedincreasedAClLstrainassociatedvith ACLinjury.

Basedon the preliminaryfindings,the researcherdiypothesizethat a NeuroTracketraining intervention may
reducerisk on of non-contact ACLinjury, and will perform a larger study with more detailed biomechanical
analysis
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NeuroTracker Study on Working Memory Span

‘3D Multiple Object Tracking Boosts Working Memory Span:
LYLX AOFGA2ya F2NJ/23ayAGADBS ¢CNIAYAY
Military PsychologyQnline First Publication, May 19, 2016. http://dx.doi.org/10.1037/mil0000125

WorkingMemory (WM) capacityhasbeen linked to performanceon a wide range of elementaryand higher
order cognitivetasks Dueto evidencesuggestinghat NeuroTrackespeedthresholdsare an indicator of the
quality of high-level brain function, and becauseit is an adaptivetask,the researcherselectedNeuroTracker
to investigatewhethertraining couldimprove WM capacities A further reasonwasto test a trainingapproach
with shortinterventiontimesfor practicalmilitary implementationgor the CanadiarArmedForces

41 soldiersin the CanadiarArmedForcesvolunteeredfor the study. Firstthey were tested on three WM span
tasks word (verbal) span, matrix span, and visual span, establishinga baseline measure for each test.
Participantsvere then distributedevenlyinto 3 groupsbasedon demographiand cognitivefactors,

Experimentalgroup: performed10 NeuroTrackeCoresession®vera 2 weekperiod
Active control group: performedan adaptivedualn-backtaskovera 2 weekperiod
Passivecontrol group: No activityovera 2 weekperiod

Atthe endof the two weeks the three WM spantestswere retaken

For the NeuroTrackergroup, speedsthresholdsincreasedconsiderablyover the 10 sessionsand training
resultedin a significantpre-post increasein word span, matrix span,and visualspan,with mediumto large
effect sizes In contrast, for the active control, group training did not alter any of the WM spanmeasures
Similarly WM spanmeasuredid not alter for the passivecontrol group.

Theresearchersoncludedthat a short amountof NeuroTracketraining canbenefit WM capacityin a military
sample Additionally, the consistentNeuroTrackerimprovementsacrosseachtype of WM span reflect a
primarilydomaingeneralconstruct(a generalityof WM capacity)
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NeuroTracker Study on Biological Motion Perception
‘Training 3BMOT improves biological motion perception in aging:
SOARSYOS F2NJ ONYyaFSNIroAftAGE 27
NeuroRepor23:469473
http://vision.opto.umontreal.ca/publications/bdd/pdf/2012/Legault_Faubert_Neuroreport2012.pdf

To investigate if age related cognitive decline in functional capacities can be reversed with a short cognitive

intervention (NeuroTracker training). Biological Motion Perception (BMP) involves complex interpretations o
humantbased movement and body language, essential for interpreting social stimuli and managing complex

scenes such as in crowds or sports activities. Young adults cannot read BMP at less than 1 meter, whereas
healthy older people it is typically lost at 4m (a critical risk for collision avoidance). This research focused on
testing if the capacities of young adults could be regained.

41 older adults with mean age of 68yrs old were divided into trained, active control (placebo), and passive
control (no training) groups. They were measured on a standardised BMP post training, which consisted of .
NeuroTracker sessions distributed over 5 weeks.

Only the NeuroTracker trained group showed transfer to BMP, who demonstrated substantial improvements
in processing BMP at 4m. The conclusion was a clear and positive transfer of percegtuaive training onto
a socially relevant ability in the elderly.

[ o
Results
* The perceptual-cognitive training eliminated the difference in BM perception

between 4 and 16m after only a few weeks, whereas the two control groups
showed no transfer
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NeuroTracker Study on Measurement of the Cognitive Effects of Exercise

‘wO{L{¢!b/9 9-9w/L{9 ¢w!LbLbD !'!'b5 / hDbLG®¢!

http://education.ucf.edu/iepw/docs/2014FragalaResistanceExerciseMaylmproveSpatialAwareness.pdf
Institute of Exercise Physiology and Wellness, University of Central Florida

Cognitive function has been shown to decline as a person ages with increased risk of falling or the
development of dementia. Several studies have shown that aerobic exercise can slow this decline, and in s
cases, improve cognitive function in the older population. The purpose of this study was to investigate for th
first time, the effects of resistance training on cognitive function, as measured by changes in NeuroTracker
measures.

25 older adults with a mean age of 70yrs were split into a trained group (6 weeks of resistance exercises), ¢
an untrained group.Perceptualcognitive ability was measured pre and post training using NeuroTracker
baselines.

The older adults who performed six weeks of resistance training experienced significant improvements in
perceptuaicognitive function as measured by NeuroTracker. Resistance training may therefore be an effecti
means to slow age related cognitive decline.
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NeuroTracker Study Correlating Reaction Times in Soccer

‘PERCEPTUAL COGNITIVE FUNCTION CORRELATES WITH REACTION TIME

Lb C9a![9 /h[[9DL!¢9 {h/ /9w t[!,
Institute of Exercise Physiology and Wellness, University of Central Florida
http:// education.ucf.edu/iepw/docs/ACSM%202013%20Poster%20Gabriel%20Pruna.pptx 2014

This study sought to investigate how perceptaagnitive function relates to reaction time in collegiate female
soccer players, as measured on several reaction tests.

30 NCAA division | soccer players participated in a preseason performance assessmddChR Hi@man
Performance Lab, obtaining baseline measurements for:

Cognitive Function (NeuroTracker)

Visual Reaction (Dynavision D2)

Upper Body Motor Reaction Time (Dynavision D2)

Lower Body Motor Reaction Time (Quick Board)

Overall, higher NeuroTracker baselines equated with better reactions, with a significant correlation on all thr

reaction assessments. I|In terms of practical appl
could give a soccer player a competitive advantage. If a player were to train regularly on the
NeuroTracker ..this could | ead to an advantage on

Figure 1:Correlation Between NeuroTracker Figure 2 Correlation Between NeuroTracker Figure 3: Correlation Between NeuroTracker
Threshold and Fastest Visual Reaction Time ~ Threshold and Fastest Motor Reaction Time Threshold and Quick Board Hits
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NeuroTracker Study on Measuring Hydration Effects

‘Effect of acute tAlanyFL-Glutamine and electrolyte ingestion
2y O023yAlGADBS FdzyOitAazy FyR NBFOGAZY GA
EurJd SporiSci 2016;16(1):73. doi: 10.1080/17461391.2014.969326pub2014 Oct 16
Institute of Exercise Physiology and Wellness , University of Central Florida

Thepurposeof this studywasto examinethe effect of the L-AlanytL-Glutaminedipeptide (AG)and electrolyte
drink (ED)on cognitivefunction (NeuroTrackerjollowing enduranceexercisejn order to measurethe effects
of rehydrationeffectiveness

12 maleenduranceathletesperformedfour trials, eachconsistingof runningon a treadmill at 70% of VC2max
for 1h, then at 90% of VC2max until exhaustion One trial consistedof no hydration, another required
ingestionof only a sportselectrolyte drink (ED)and two trials requiredingestionof a low dose (LD)and high
doseof AG(HD)addedto the ED Cognitivefunction was measuredthrough NeuroTrackebaselinespre and
post-exercise

Beforerehydration, subjectslost on average2.4% of their body mass Pre-post rehydration changesshowed
HDto be the mosteffectivein aidingcognitivefunction,andelectrolyteonly havingquestionablebenefit.
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NeuroTracker Study oRunning Distance in Rugby
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Institute of Exercise Physiology and Wellness, University of Cé&drada, OrlandpFloridaUSA

Faculty of Health and Sport Sciences, University of Tsukudraki,JAPAN
http:// digitalcommons.wku.edu/ijes/vol9/iss5/6 2016

Thisexploratorystudysoughtto evaluatethe relationshipbetweenspatialawarenessagility,and distance
coveredasmeasuredoy GPS

12 Americancollegiateathletes were assessedn spatial awarenessNeuroTracker1l Core session)agility
(Proagilityand T Drill),andthen measuredor runningdistancein a competitiveRubgymatchat
low, moderateand highintensityrunningspeeds

Agility measuredid not correlatewith any of the runningspeeds,andthe spatialawarenessneasuredid not
correlate with low or high intensity running However spatial awarenessdid correlate significantly with
moderateintensityrunning(cruising/striding)

Spatialawarenessasmeasuredoy NeuroTrackerappeardo be relatedto the moderateintensity
movementpatterns of rugby union athletes Theresearcherdypothesizethat the ability to track teammates
andopponentswhile at stridingspeedmaycombinethe processingf externalandinternal stimuli,

with generallyattemptingto navigateopenspaceon the pitch.
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