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Gut DefinitionGut DefinitionGut DefinitionGut Definition

“Y t th fl id i t th t h l d it tl“Y t th fl id i t th t h l d it tl“You put the fluid into the top hole and it mostly “You put the fluid into the top hole and it mostly 
goes down your food pipe. Some comes out (from goes down your food pipe. Some comes out (from 

d b l ) d t hd b l ) d t hdown below), and some comes out when you down below), and some comes out when you 
sweat.  In between, it’s just a little bit of magic sweat.  In between, it’s just a little bit of magic 

k d b t ”k d b t ”worked by your guts.”  worked by your guts.”  

Andrew Smith, age 5.Andrew Smith, age 5.
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IntroductionIntroduction

HaveHave youyou everever experiencedexperienced stomach,stomach, nutritionnutrition and/orand/or hydrationhydration
problemsproblems inin anan enduranceendurance event?event?
ManyMany thingsthings cancan ruinruin youryour racerace..
–– NotNot enoughenough fluidfluid

TooToo muchmuch fluidfluid–– TooToo muchmuch fluidfluid
–– NotNot enoughenough electrolyteselectrolytes
–– TooToo muchmuch oror thethe wrongwrong hourlyhourly oror inconsistentinconsistent inputinputgg yy pp

YourYour stomachstomach isis eithereither emptying,emptying, oror it’sit’s notnot..
TheThe keykey wordword isis THRESHOLDTHRESHOLD.. ItIt reachesreaches aa thresholdthreshold andand thenthen
h th t ddshutsshuts downdown..

TheThe worstworst thingthing thatthat cancan happenhappen duringduring anan enduranceendurance eventevent isis
forfor youryour stomachstomach toto shutshut downdown..yy
NoNo stomachstomach == nono nutrition/hydrationnutrition/hydration andand aa slowerslower pacepace..
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Introduction ContinuedIntroduction Continued

TheThe termterm ‘gut’‘gut’ globallyglobally describesdescribes youryour stomachstomach andand intestineintestine..
TheThe stomachstomach isis thethe firstfirst portport ofof callcall forfor foodfood andand fluidfluid youyou putput ininTheThe stomachstomach isis thethe firstfirst portport ofof callcall forfor foodfood andand fluidfluid youyou putput inin
youryour mouthmouth..
FoodFood andand fluidfluid travelstravels downdown thethe oesophagusoesophagus andand isis processedprocessed byby
thethe stomachstomach firstfirstthethe stomachstomach firstfirst..
AbsorptionAbsorption ofof thethe gutsguts contentscontents isis affectedaffected byby threethree mainmain
factorsfactors::
–– EnvironmentalEnvironmental temperaturetemperature
–– ExerciseExercise intensityintensity

C t tiC t ti ff t tt t h th t ’’ titi && d i kid i ki–– ConcentrationConcentration ofof contentscontents –– whatwhat you’reyou’re eatingeating && drinkingdrinking
It’sIt’s goodgood toto keepkeep thethe firstfirst andand lastlast inin check,check, soso youyou cancan maintainmaintain
intensityintensity andand maximisemaximise performanceperformance..yy pp
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Gut Facts 1Gut Facts 1

FLUIDFLUID ANDAND GLUCOSEGLUCOSE CANCAN BEBE ABSORBEDABSORBED ININ YOURYOUR MOUTHMOUTH

FluidFluid andand glucoseglucose cancan bebe absorbedabsorbed inin youryour mouth,mouth, especiallyespecially
underunder youryour tongue,tongue, wherewhere bloodblood vesselsvessels areare abundantabundant..
RunningRunning aa gelgel aroundaround youryour mouthmouth isis thethe quickestquickest wayway totoRunningRunning aa gelgel aroundaround youryour mouthmouth isis thethe quickestquickest wayway toto
reversereverse thethe debilitatingdebilitating fuzzinessfuzziness thatthat wewe maymay experienceexperience fromfrom
timetime toto timetime.. THISTHIS ISIS AA WARNINGWARNING SIGNSIGN..
IfIf d ’td ’t tt ll i ti t bl dbl d i kli kl ththIfIf youyou don’tdon’t getget somesome glucoseglucose intointo youryour bloodblood quickly,quickly, thenthen
youryour brainbrain willwill continuecontinue toto makemake youryour headhead woozywoozy andand asas such,such,
aa poorpoor decisiondecision makermaker..
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Gut Fact 2Gut Fact 2

THE OESOPHAGUSTHE OESOPHAGUS

TheThe oesophagusoesophagus isis thethe tubetube thatthat deliversdelivers foodfood andand fluidfluid toto
youryour stomachstomach..
ItIt isis alsoalso aa barometerbarometer forfor howhow youryour stomachstomach isis goinggoingItIt isis alsoalso aa barometerbarometer forfor howhow youryour stomachstomach isis goinggoing..
ItIt hashas aa valvevalve atat thethe lowerlower endend (gastro(gastro--oesophagealoesophageal
sphincter)sphincter)..
ThisThis isis likelike aa bouncerbouncer whichwhich shouldshould onlyonly letlet food/fluidsfood/fluids intointo
thethe stomach,stomach, notnot outout..
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Gut Fact 3Gut Fact 3
THETHE LARGELARGE BOWELBOWEL ISIS THETHE SUPERSUPER--SUPPER,SUPPER, TAKINGTAKING UPUP
WATERWATER ANDAND ELECTROLYTEELECTROLYTE..

WeWe havehave speciallyspecially formulatedformulated sportssports drinksdrinks withwith
electrolytes,electrolytes, asas theythey areare easilyeasily andand quicklyquickly absorbedabsorbed acrossacross
thethe membranemembrane wallwall ofof thethe smallsmall intestineintestine..
CarbohydratesCarbohydrates shouldshould bebe inin thethe rangerange ofof 88--1010%%..
GastricGastric emptyingemptying thethe speedspeed atat whichwhich everythingeverything (including(includingGastricGastric emptying,emptying, thethe speedspeed atat whichwhich everythingeverything (including(including
water)water) emptiesempties fromfrom youryour stomach,stomach, reducesreduces everyevery %% pointpoint
aboveabove 1010%%,, dependingdepending onon somesome variablesvariables whichwhich includeinclude
youryour weightweight intensityintensity sweatsweat andand mostmost importantlyimportantly thetheyouryour weight,weight, intensity,intensity, sweatsweat andand mostmost importantlyimportantly thethe
productsproducts youyou areare usingusing..
IncreasingIncreasing thethe concentrationconcentration willwill slowslow absorptionabsorption andand causecause
therethere toto bebe bankingbanking upup ofof fluidfluid andand cancan causecause bloatingbloating andand
throwingthrowing upup inin youryour mouthmouth..
ThisThis isis notnot thethe wayway toto maintainmaintain intensityintensity maximisemaximiseThisThis isis notnot thethe wayway toto maintainmaintain intensity,intensity, maximisemaximise
performanceperformance andand runrun fasterfaster offoff thethe bikebike.. 88



Gut Function & Filtering Gut Function & Filtering 

IfIf youyou cancan understandunderstand howhow thethe stomachstomach works,works, you’llyou’ll bebe aa lotlot closercloser
toto gettinggetting itit rightright..
SoSo howhow muchmuch fluidfluid withwith howhow muchmuch carbohydratecarbohydrate andand electrolyte?electrolyte?SoSo howhow muchmuch fluidfluid withwith howhow muchmuch carbohydratecarbohydrate andand electrolyte?electrolyte?
ImagineImagine youyou gutgut isis aa filterfilter..
ItIt isis essentiallyessentially aa waterwater filter,filter, andand thenthen anan electrolyteelectrolyte andand glucoseglucose
filterfilter ThenThen andand onlyonly thenthen isis itit aa fatfat andand proteinprotein filterfilterfilterfilter.. Then,Then, andand onlyonly thenthen isis itit aa fatfat andand proteinprotein filterfilter..
ProteinProtein isis aa complexcomplex fuelfuel thatthat requiresrequires thethe mostmost timetime toto filter,filter, butbut
sustainssustains youyou withwith slowslow burstburst energyenergy..
C b h d tC b h d t dd l t l tl t l t ll thth filtfilt b tb t tt hhCarbohydratesCarbohydrates andand electrolyteelectrolyte clogsclogs thethe filter,filter, butbut notnot asas muchmuch asas
fatfat andand proteinprotein..
WaterWater shouldshould alwaysalways bebe addedadded toto youryour gutgut contentscontents whenwhen youyou

b h d tb h d t ll tt ttconsumeconsume carbohydratescarbohydrates ee..gg.. gels,gels, etc,etc, etcetc
ThroughoutThroughout thethe racerace youyou needneed toto havehave anan awarenessawareness ofof::
–– YourYour bodybody sendingsending bloodblood toto youryour skinskin toto maintainmaintain bodybody

temperaturetemperature
–– PlusPlus thethe bloodblood beingbeing sentsent toto youryour musclesmuscles atat youryour chosenchosen

exerciseexercise intensityintensity..
ThisThis isis aa complexcomplex tasktask whenwhen you’reyou’re goinggoing atat racerace pace,pace, butbut it’sit’s thethe
absoluteabsolute keykey toto racingracing wellwell.. 99



Gut Threshold Warning Signs Gut Threshold Warning Signs 

WhenWhen thethe stomachstomach isis fullfull andand notnot emptyingemptying asas itit should,should, thethe
contentscontents maymay refluxreflux upup thethe oesophagusoesophagus (aka(aka throwingthrowing up)up)
THISTHIS ISIS THETHE WARNINGWARNING SIGNSIGN W ’W ’ llll tt th tth t f lif liTHISTHIS ISIS THETHE WARNINGWARNING SIGNSIGN.. We’veWe’ve allall gotgot thatthat feelingfeeling
atat somesome pointpoint inin aa racerace..
TheThe stomachstomach alsoalso hashas anan expandableexpandable fundus,fundus, whichwhich cancanpp ,,
growgrow andand grow,grow, whenwhen wewe eateat andand drinkdrink vastvast quantitiesquantities..
TheThe fundusfundus expandsexpands upup andand makesmakes itit feelfeel likelike it’sit’s hardhard toto
breathbreathbreathbreath..
ItIt feelsfeels likelike thatthat becausebecause itit pushingpushing onon thethe underunder--sideside ofof
youryour lungs!lungs! ItIt givesgives youyou thethe deformeddeformed EE..TT.. tummytummy looklook..
ThisThis isis notnot soso goodgood ifif you’reyou’re racingracing andand tryingtrying toto getget foodfood
andand fluidfluid intointo youryour bloodblood andand musclesmuscles..
THISTHIS ISIS ANOTHERANOTHER WARNINGWARNING SIGNSIGN ifif you’reyou’re bloatedbloatedTHISTHIS ISIS ANOTHERANOTHER WARNINGWARNING SIGNSIGN -- ifif you reyou re bloatedbloated
andand feelfeel likelike ET,ET, youryour gutgut isis notnot workingworking soso wellwell..
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GUT RECOVERY STRATEGIESGUT RECOVERY STRATEGIES

TheThe quickerquicker youyou cancan diagnosediagnose stomachstomach problemsproblems thethe soonersoonerTheThe quickerquicker youyou cancan diagnosediagnose stomachstomach problems,problems, thethe soonersooner
youyou cancan startstart thethe processprocess toto unblockunblock thethe filterfilter..
WaterWater helpshelps toto unblockunblock thethe filterfilter byby dilutingdiluting thethe contentscontents ofof thethe
gutgut andand flushingflushing thethe carbscarbs andand electrolyteelectrolyte throughthrough youryour
systemsystem..
IfIf youyou spotspot itit earlyearly STOPSTOP youryour nutritionnutrition andand hydrationhydration andand onlyonlyIfIf youyou spotspot itit early,early, STOPSTOP youryour nutritionnutrition andand hydrationhydration andand onlyonly
drinkdrink waterwater forfor aa periodperiod ofof timetime untiluntil itit startsstarts workingworking againagain..
SlowingSlowing downdown willwill allowallow moremore bloodblood toto bebe sentsent toto youryour stomachstomach

idid iitoto aidaid emptyingemptying..
SlowingSlowing downdown maymay onlyonly needneed toto bebe forfor 55--1010 mins,mins, whichwhich isis
fasterfaster thanthan walkingwalking laterlater inin thethe racerace..aa aa a ga g aa aa
IfIf youyou don’tdon’t spotspot thethe dangerdanger signssigns untiluntil youryour stomachstomach isis reallyreally
bloatedbloated thenthen slowslow down,down, stopstop drinkingdrinking andand waitwait..
IfIf f lf l l i htl i ht ftft tt i ti t thth t tt t tt dddd tt iiIfIf youyou feelfeel alrightalright afterafter tenten minutes,minutes, thenthen startstart toto addadd waterwater inin
smallsmall amountsamounts..
KeepKeep thethe brakesbrakes onon youryour pacepace untiluntil youryour gutgut isis toleratingtolerating fairfairpp yy pp yy gg gg
dosesdoses ofof waterwater..
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HOW MUCH FUEL IS REQUIREDHOW MUCH FUEL IS REQUIRED

AA goodgood guideguide isis 11gg CHOCHO perper kgkg ofof bodybody weightweight perper hourhour..
ThisThis isis anan excellentexcellent startingstarting butbut doesdoes notnot taketake intointo accountaccountThisThis isis anan excellentexcellent starting,starting, butbut doesdoes notnot taketake intointo accountaccount
thethe entireentire storystory.. OtherOther variablesvariables toto notenote areare::
–– electrolyteelectrolyte quantityquantity
–– exerciseexercise intensityintensity
–– modemode ofof exerciseexercise (bike(bike oror run)run)

early/lateearly/late inin thethe racerace–– early/lateearly/late inin thethe racerace
–– lengthlength ofof thethe eventevent
–– heatheatheatheat
–– windwind
–– profileprofile ofof thethe coursecourse
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TIPS TO HELP GET IT RIGHTTIPS TO HELP GET IT RIGHT
ff ffFirstly,Firstly, rememberremember howhow thethe filterfilter worksworks andand bebe carefulcareful notnot toto blockblock itit..

ConsiderConsider takingtaking somesome extraextra sodiumsodium (e(e..gg.. LavaLava Salts)Salts) priorprior toto thethe racerace asas itit maymay
makemake aa bigbig differencedifference toto thethe efficiencyefficiency ofof youryour gutgut onon racerace dayday..
ThTh hi hhi h ii i t iti t it thth h ldh ld bb b tb t l dil diTheThe higherhigher youryour exerciseexercise intensity,intensity, thethe moremore youyou shouldshould bebe warywary aboutabout loadingloading
carbcarb andand electrolyteelectrolyte intointo youryour gutgut..
ThinkThink aboutabout thethe filterfilter gettinggetting finerfiner andand moremore likelylikely toto clogclog ifif anyany ofof thethe followingfollowing
variablesvariables alteralter::variablesvariables alteralter::
–– ExerciseExercise intensityintensity increasesincreases
–– ItIt getsgets hotterhotter
–– CourseCourse isis hillyhilly–– CourseCourse isis hillyhilly
–– ItIt getsgets windywindy
–– LateLate inin thethe racerace

RaceRace DistanceDistance–– RaceRace DistanceDistance
AllAll thethe aboveabove elementselements compromisecompromise thethe amountamount ofof bloodblood youyou cancan sendsend toto youryour
gutgut therebythereby slowingslowing thethe raterate atat whichwhich itit cancan absorbabsorb fluidfluid..
Don’tDon’t shovelshovel itit inin toto aa setset scheduleschedule ofof 7575gg perper hourhour andand thenthen getget disappointeddisappointedDon tDon t shovelshovel itit inin toto aa setset scheduleschedule ofof 7575gg perper hour,hour, andand thenthen getget disappointeddisappointed
whenwhen youryour stomachstomach endsends upup bloatedbloated..
YouYou shouldshould alwaysalways bebe questioningquestioning yourselfyourself aboutabout thethe timingtiming andand relatingrelating itit backback
toto howhow youryour bodybody isis feeling,feeling, notnot behavingbehaving likelike aa regimentedregimented soldiersoldier..yy yy g,g, gg gg
WeWe allall knowknow thethe feelingfeeling whenwhen we’vewe’ve eateneaten tootoo muchmuch chocolatechocolate cakecake..
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SUMMARYSUMMARY

IfIf youyou cancan understandunderstand howhow youryour stomachstomach worksworks andand bebe ableable toto
heedheed thethe followingfollowing warningwarning signs,signs, thenthen halfhalf thethe battlebattle isis wonwon::

Di /li htDi /li ht h dh d–– Dizzy/lightDizzy/light headhead
–– RefluxingRefluxing (vomit)(vomit)
–– EE TT looklookEE..TT.. looklook
–– BloatingBloating

It’sIt’s notnot aa simplesimple casecase ofof followingfollowing aa regimentedregimented reciperecipe oror
timingtiming..
YourYour stomachstomach willwill havehave goodgood andand badbad daysdays..
UnderstandingUnderstanding thethe waysways itit worksworks isis crucialcrucial toto racingracing wellwellUnderstandingUnderstanding thethe waysways itit worksworks isis crucialcrucial toto racingracing wellwell
IfIf youyou pushpush youryour stomachstomach overover itsits threshold,threshold, you’llyou’ll havehave toto slowslow
downdown..
IfIf youyou getget tootoo dehydrateddehydrated oror taketake inin concentratedconcentrated solutions,solutions,
thenthen intensityintensity willwill suffersuffer duedue toto gutgut shutshut--downdown oror slowingslowing..
RaceRace simulationssimulations areare highlyhighly recommendedrecommended duringduring trainingtraining sosoRaceRace simulationssimulations areare highlyhighly recommendedrecommended duringduring trainingtraining soso
youyou cancan trialtrial youryour nutritionnutrition andand hydrationhydration strategiesstrategies.. 1414



SUMMARY CONTINUEDSUMMARY CONTINUED

CarbsCarbs givegive youyou thethe instantinstant energyenergy whilewhile proteinprotein actsacts asas reservereserve
tanktank ofof fuelfuel.. TogetherTogether theythey sustainsustain youryour energyenergy andand increaseincrease
youryour enduranceendurance..youryour enduranceendurance..
ChooseChoose foodsfoods lowlow inin fatsfats butbut highhigh inin carbscarbs thatthat packpack aa lotlot ofof
energyenergy intointo aa smallsmall serveserve..
FatFat willwill givegive youyou aa lotlot moremore energyenergy forfor aa smallersmaller amountamount ofof
food,food, butbut duringduring exercise,exercise, carbohydratescarbohydrates areare youryour mainmain fuelfuel
sourcesource becausebecause itit producesproduces moremore energyenergy quicklyquickly forfor lessless oxygenoxygenpp gygy q yq y ygyg
andand bloodblood..
YouYou cancan breakbreak downdown fatfat quitequite easily,easily, butbut itit takestakes moremore oxygenoxygen
andand bloodblood toto dodo itit andand doesdoes itit moremore slowlyslowly soso youyou can’tcan’t produceproduceandand bloodblood toto dodo itit andand doesdoes itit moremore slowly,slowly, soso youyou can tcan t produceproduce
thethe highhigh--intensityintensity burstsbursts ofof exerciseexercise withoutwithout carbohydratescarbohydrates..
DrinkDrink appropriateappropriate amountsamounts ofof fluidsfluids asas youyou cancan loselose 500500mlml toto
22..55ltlt anan hourhour dependingdepending onon thethe weatherweather conditions,conditions, exerciseexercise
intensityintensity andand sweatsweat ratesrates..
ManageManage youryour gutgut threshold,threshold, soso you’reyou’re alwaysalways consumingconsuming asasManageManage youryour gutgut threshold,threshold, soso you reyou re alwaysalways consumingconsuming asas
muchmuch water/carb/electrolytewater/carb/electrolyte asas youryour gutgut cancan absorbabsorb..
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Presentation Overview Part 2 Presentation Overview Part 2 -- Ironman Nutrition & HydrationIronman Nutrition & Hydration

N i iN i i blbl ii ll i hli hlNutritionNutrition problemsproblems inin longlong coursecourse triathlonstriathlons
HowHow muchmuch dodo athletesathletes sweatsweat
SodiumSodium -- waterwater isn’tisn’t enoughenoughSodiumSodium waterwater isn tisn t enoughenough
WhyWhy dodo somesome peoplepeople performperform wellwell inin aa halfhalf IronmanIronman andand
notnot soso wellwell inin anan IronmanIronman
CarbohydrateCarbohydrate loadingloading
TipsTips forfor IronmanIronman racingracing
SummarySummarySummarySummary
TestimonialTestimonial && TipsTips fromfrom MattMatt LewisLewis
QuestionsQuestionsQQ
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Nutrition Problems in Long Course TriathlonsNutrition Problems in Long Course Triathlonsgg

ManyMany thingsthings cancan ruinruin youryour longlong coursecourse racesraces..
–– NotNot enoughenough fluidfluidNotNot enoughenough fluidfluid
–– TooToo muchmuch fluidfluid
–– NotNot enoughenough electrolyteselectrolytes
–– TooToo manymany carbohydratescarbohydrates oror thethe wrongwrong hourlyhourly oror

inconsistentinconsistent inputinput
DueDue toto thethe lacklack ofof knowledgeknowledge peoplepeople endend upup blamingblaming thetheDueDue toto thethe lacklack ofof knowledgeknowledge peoplepeople endend upup blamingblaming thethe
productsproducts insteadinstead ofof theirtheir intakeintake andand thethe timingtiming..
InIn hothot weatherweather youryour sweatsweat ratesrates willwill bebe high,high, soso thethe

b h d tb h d t t tt t ff t ht h h ldh ld bbcarbohydratecarbohydrate contentcontent ofof youryour stomachstomach shouldshould bebe
approximatelyapproximately 88--1010%%.. ThisThis concentrationconcentration willwill keepkeep youyou
hydratedhydrated andand maintainmaintain youryour energyenergy levelslevels..
IfIf youyou exceedexceed 1010%% inin hothot conditionsconditions forfor longlong periods,periods, youyou
riskrisk dehydrationdehydration andand lossloss ofof performanceperformance.. ThisThis isis becausebecause
fluidfluid maymay notnot emptyempty youryour stomachstomach fastfast enoughenough toto keepkeep upup
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fluidfluid maymay notnot emptyempty youryour stomachstomach fastfast enoughenough toto keepkeep upup
withwith youryour sweatingsweating..



Nutrition Problems in Long Course Triathlons ContinuedNutrition Problems in Long Course Triathlons Continued

TheThe reason,reason, gastricgastric emptying,emptying, thethe speedspeed atat whichwhich
everythingeverything (including(including fluid)fluid) emptiesempties fromfrom youryour
stomachstomach reducesreduces everyevery %% pointpoint carbohydratecarbohydratestomach,stomach, reducesreduces everyevery %% pointpoint carbohydratecarbohydrate
concentrationconcentration aboveabove 1010%%.. OverOver aa longlong racerace inin heat,heat,
youyou shouldshould staystay aroundaround thethe 1010%% oror lessless oror youyou maymay
findfind thatthat fluidfluid doesdoes notnot emptyempty fastfast enoughenough toto keepkeep upupfindfind thatthat fluidfluid doesdoes notnot emptyempty fastfast enoughenough toto keepkeep upup
withwith sweatsweat lossloss..
ThisThis willwill dependdepend onon somesome variablesvariables whichwhich includeinclude youryour
weightweight intensityintensity sweatsweat andand mostmost importantlyimportantly thetheweight,weight, intensity,intensity, sweatsweat andand mostmost importantlyimportantly thethe
productsproducts youyou areare usingusing..

HH AA SS TiTi tt C idC idHereHere AreAre SomeSome TipsTips toto ConsiderConsider::
-- TakeTake carbscarbs atat regularregular intervalsintervals ee..gg.. 1515--2020gg everyevery 1515--

3030 minsmins..
-- CalculateCalculate youryour sweatsweat ratesrates andand consumeconsume adequateadequate

amountsamounts ofof fluidfluid atat regularregular intervalsintervals everyevery hourhour ee..gg.. inin
hothot conditionsconditions taketake aa minimumminimum ofof 11 litrelitre ofof fluidfluid anan
hhhourhour..
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Tips to Consider ContinuedTips to Consider Continued

InIn hothot racesraces considerconsider takingtaking extraextra saltsalt..
TryTry notnot toto starvestarve yourselfyourself thethe moremore youyou cancan getget throughthroughTryTry notnot toto starvestarve yourself,yourself, thethe moremore youyou cancan getget throughthrough
youryour intestine,intestine, thethe moremore energyenergy youyou willwill havehave..
TestTest youryour nutritionnutrition inin trainingtraining atat racerace pacepace andand adjustadjust ifif

ll hh hh kk ff l dl d ll d kd knecessary,necessary, playplay withwith thethe intakeintake ofof solids,solids, gelsgels oror drinkdrink mixmix
toto getget thethe requiredrequired caloriescalories..
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How Much Do Athletes Sweat?How Much Do Athletes Sweat?
ToTo helphelp developdevelop aa fluidfluid intakeintake plan,plan, bothboth duringduring andand afterafter
exercise,exercise, athletesathletes needneed toto knowknow aboutabout thethe magnitudemagnitude ofof
theirtheir sweatsweat losseslossestheirtheir sweatsweat losseslosses..

HowHow CanCan SweatSweat LossesLosses BeBe Estimated?Estimated?
TheThe mostmost practicalpractical wayway toto monitormonitor sweatsweat lossloss isis toto measuremeasure
changeschanges inin bodybody weight,weight, prepre andand postpost--exerciseexercise..
E hE h kilkil ff i hti ht ll ii i t li t l ll ttEachEach kilogramkilogram ofof weightweight lossloss isis approximatelyapproximately equalequal toto oneone
litrelitre ofof fluidfluid deficitdeficit..
TotalTotal sweatsweat lossloss cancan bebe estimatedestimated byby addingadding thethe weightweight ofofyy gg gg
anyany foodfood oror drinksdrinks consumedconsumed duringduring thethe sessionsession toto thisthis postpost
sessionsession weightweight changechange..
DividingDividing thethe totaltotal sweatsweat lossloss byby thethe durationduration ofof exerciseexercise willwillDividingDividing thethe totaltotal sweatsweat lossloss byby thethe durationduration ofof exerciseexercise willwill
provideprovide anan estimationestimation forfor thethe raterate ofof lossloss..
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How Much Do Athletes Sweat ContinuedHow Much Do Athletes Sweat Continued

ForFor exampleexample::
PrePre--exerciseexercise weightweight 5555kgkg
PostPost--exerciseexercise weightweight 5353..55kgkg
VolumeVolume ofof fluidfluid consumedconsumed duringduring 11kgkg
E iE i ((11 lit )lit )ExerciseExercise ((11 litre)litre)
ExerciseExercise durationduration 22 hourshours

CalculationsCalculations::
FluidFluid deficitdeficit (L)(L) == 5555kgkg –– 5353..55kgkg == 11..55kgkg
TotalTotal sweatsweat lossloss (L)(L) == 11..55kgkg ++ 11kgkg == 22..55kgkg
SweatSweat raterate (L/h)(L/h) == 22..55kg/kg/22 hourshours == 11..2525 L/hL/h
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How Much Do Athletes Sweat ContinuedHow Much Do Athletes Sweat Continued

DoDo SweatSweat RatesRates VaryVary AmongAmong Athletes?Athletes?
YesYes.. IndividualIndividual sweatsweat ratesrates andand fluidfluid losseslosses varyvary widelywidely..YesYes.. IndividualIndividual sweatsweat ratesrates andand fluidfluid losseslosses varyvary widelywidely..
BodyBody size,size, gender,gender, exerciseexercise intensity,intensity, environmentalenvironmental
conditionsconditions andand individualindividual metabolismmetabolism allall effecteffect sweatsweat losseslosses..
TheThe bestbest wayway toto calculatecalculate youryour sweatsweat ratesrates isis toto actuallyactuallyTheThe bestbest wayway toto calculatecalculate youryour sweatsweat ratesrates isis toto actuallyactually
monitormonitor youryour losseslosses overover aa numbernumber ofof sessionssessions underunder
similarsimilar conditionsconditions..

DoDo MenMen SweatSweat MoreMore ThanThan Women?Women?
InIn generalgeneral womenwomen sweatsweat lessless thanthan menmen SinceSince women'swomen'sInIn generalgeneral womenwomen sweatsweat lessless thanthan menmen.. SinceSince women swomen s
sweatsweat ratesrates areare lower,lower, providingproviding lessless opportunityopportunity toto
dissipatedissipate bodybody heat,heat, bodybody heatheat maymay actuallyactually riserise moremore inin

d id i iiwomenwomen duringduring exerciseexercise..
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Sodium Sodium -- Water Isn’t EnoughWater Isn’t Enough

Are You Getting Enough Salt?  Are You Getting Enough Salt?  
–– IfIf youyou drinkdrink waterwater eventuallyeventually youyou willwill depletedeplete thethe naturalnaturalyy yy yy pp

saltssalts inin youryour bodybody..
–– IfIf youyou depletedeplete thesethese saltssalts thenthen youyou willwill endend upup sufferingsuffering fromfrom

symptomssymptoms ofof hyponatremiahyponatremiasymptomssymptoms ofof hyponatremiahyponatremia..
–– SaltSalt alsoalso assistsassists withwith carbohydratecarbohydrate absorptionabsorption soso ifif youyou don’tdon’t

havehave any,any, thenthen youryour fuelfuel sourcesource ofof carbscarbs willwill notnot workwork..
–– SodiumSodium chloridechloride isis neededneeded toto replacereplace sweatsweat losseslosses..

SweatSweat containscontains 1515--5050 meqmeq NaNa (blood(blood sodiumsodium concentrationconcentration
content)content) perper litrelitre (approximately(approximately 11 gram)gram) andand youyou cancan loselosecontent)content) perper litrelitre (approximately(approximately 11 gram)gram) andand youyou cancan loselose
anywhereanywhere fromfrom 22--44 litreslitres perper hourhour whilewhile exercising,exercising, soso saltsalt
losseslosses cancan bebe significantsignificant (up(up toto 44 grams)grams) inin prolongedprolonged exerciseexercise..
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Sodium Sodium -- Water Isn’t Enough ContinuedWater Isn’t Enough Continued

ForFor enduranceendurance athletesathletes (especially(especially inin hothot andand humidhumid
conditions),conditions), itit isis reasonablereasonable toto planplan toto taketake upup toto aa
maximummaximum ofof 11 gramgram ((11 000000 milligrams)milligrams) ofof sodiumsodium perpermaximummaximum ofof 11 gramgram ((11,,000000 milligrams)milligrams) ofof sodiumsodium perper
litrelitre ofof fluidfluid lossloss..
SodiumSodium chloridechloride facilitatesfacilitates carbohydratecarbohydrate absorptionabsorption.. TheThe
mainmain reasonreason electrolyteselectrolytes areare addedadded toto sportssports drinksdrinks isis thatthatmainmain reasonreason electrolyteselectrolytes areare addedadded toto sportssports drinksdrinks isis thatthat
thethe glucoseglucose transportertransporter isis sodiumsodium dependent,dependent, ii..ee.. itit needsneeds
sodiumsodium toto workwork.. EvenEven ifif youyou don’tdon’t taketake sodiumsodium withwith thethe
drinkdrink thethe intestineintestine secretessecretes sodiumsodium toto dodo thethe jobjob upup toto aadrinkdrink thethe intestineintestine secretessecretes sodiumsodium toto dodo thethe jobjob upup toto aa
certaincertain levellevel..

DefinitionsDefinitionsDefinitionsDefinitions
HyponatremiaHyponatremia == WaterWater andand sodiumsodium areare bothboth lostlost fromfrom thethe
body,body, butbut thethe sodiumsodium lossloss isis greatergreater
MM th dthth dth ff i l ti l tMeqMeq == oneone--thousandththousandth ofof anan equivalentequivalent
NaNa == sodiumsodium
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Why do some people perform well in a Half Ironman Why do some people perform well in a Half Ironman 
and not so well in an Ironman?and not so well in an Ironman?and not so well in an Ironman?and not so well in an Ironman?

TheThe averageaverage personperson hashas approximatelyapproximately 20002000 caloriescalories
storedstored inin theirtheir bodybodystoredstored inin theirtheir bodybody..
TheThe averageaverage athleteathlete willwill burnburn approximatelyapproximately 500500
caloriescalories perper hourhour duringduring anan aerobicaerobic enduranceendurance eventevent..
ThTh j itj it ff thth fi ldfi ld illill hh thth fi i hfi i h lili 44 66TheThe majoritymajority ofof thethe fieldfield willwill reachreach thethe finishfinish lineline 44--66
hourshours..
BasedBased onon thethe bodybody stores,stores, thethe majoritymajority ofof athletesathletes willwill
hh d td t b h d tb h d t tt ii th ith i b db d ffhavehave adequateadequate carbohydratecarbohydrate storesstores inin theirtheir bodybody forfor
thethe racerace andand maymay onlyonly needneed toto consumeconsume aa minimalminimal
amountamount ofof carbohydratescarbohydrates throughoutthroughout thethe racerace..
ThTh thl tthl t illill bb i t li t l 50005000TheThe averageaverage athleteathlete willwill burnburn approximatelyapproximately 50005000--
70007000 caloriescalories duringduring anan IronmanIronman.. TakingTaking intointo accountaccount
thethe bodiesbodies carbohydratecarbohydrate stores,stores, anan adequateadequate nutritionnutrition
planplan isis vitalvital forfor anan IronmanIronman AnAn adequateadequate planeplane willwillplanplan isis vitalvital forfor anan IronmanIronman.. AnAn adequateadequate planeplane willwill
allowallow youyou toto maintainmaintain aa consistentconsistent pacepace throughoutthroughout
thethe racerace..
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Carbohydrate LoadingCarbohydrate Loading

CarbohydrateCarbohydrate loadingloading isis aa strategystrategy involvinginvolving changeschanges toto
trainingtraining andand nutritionnutrition thatthat cancan maximisemaximise carbohydratecarbohydrate
storesstores priorprior toto anan enduranceendurance racerace.. TheThe techniquetechnique waswas
d l dd l d ii thth 19601960’’ dd i l di l d 33 44 dd d l tid l tidevelopeddeveloped inin thethe 19601960’s’s andand involvedinvolved aa 33--44 dayday depletiondepletion
phase,phase, followedfollowed byby aa 33--44 dayday loadingloading phasephase..
OngoingOngoing researchresearch hashas refinedrefined thethe methodmethod andand

b h db h d l dil di ii blblcarbohydratecarbohydrate loadingloading isis nownow moremore manageablemanageable..

Does carbohydrate loading improve performance?Does carbohydrate loading improve performance?Does carbohydrate loading improve performance?Does carbohydrate loading improve performance?
Muscle glycogen levels are normally in the range of 100Muscle glycogen levels are normally in the range of 100--
120 mmol/kg ww (wet weight).  120 mmol/kg ww (wet weight).  
Carbohydrate loading enables levels to be increased to Carbohydrate loading enables levels to be increased to Carbohydrate loading enables levels to be increased to Carbohydrate loading enables levels to be increased to 
around 150around 150--200 mmol/kg ww.  200 mmol/kg ww.  
Research has shown that this extra supply has improved Research has shown that this extra supply has improved 
endurance exercise performance  by allowing you to endurance exercise performance  by allowing you to endurance exercise performance, by allowing you to endurance exercise performance, by allowing you to 
maintain your pace for a longer period of time.  maintain your pace for a longer period of time.  
Carbohydrate loading can improve performance by 2Carbohydrate loading can improve performance by 2--3%.3%.
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Carbohydrate Loading ContinuedCarbohydrate Loading Continued

HowHow dodo modernmodern dayday athletesathletes carbohydratecarbohydrate load?load?
OngoingOngoing researchresearch hashas demonstrateddemonstrated thatthat thethe depletiondepletion stagestage isis
nono longerlonger requiredrequired.. Today,Today, 11--44 daysdays ofof exerciseexercise tapertaper whilewhilegg qq y,y, yy pp
followingfollowing aa highhigh carbohydratecarbohydrate dietdiet isis sufficientsufficient toto elevateelevate musclemuscle
glycogenglycogen levelslevels..

WhatWhat areare thethe commoncommon mistakesmistakes whenwhen carbohydratecarbohydrate
loading?loading?
CarbohydrateCarbohydrate loadingloading requiresrequires anan exerciseexercise tapertaper.. FailingFailing toto
tt illill ii b h d tb h d t l dil ditapertaper willwill compromisecompromise carbohydratecarbohydrate loadingloading..
FailingFailing toto eateat enoughenough carbohydratescarbohydrates..
ItIt willwill bebe necessarynecessary toto cutcut backback fibrefibre andand consumeconsume compactcompact

ff b h d tb h d t di ldi l ftft d i kd i k ttsourcessources ofof carbohydratescarbohydrates ee..gg.. sugar,sugar, cordial,cordial, softsoft drink,drink, sportssports
drinks,drinks, jam,jam, honey,honey, jellyjelly andand tinnedtinned fruitfruit toto namename aa fewfew..
IncludeInclude tootoo manymany highhigh fibrefibre foodsfoods atat thisthis stagestage andand youyou maymay
suffersuffer anan upsetupset stomachstomach oror findfind thethe foodfood toto bulkybulky toto consumeconsumesuffersuffer anan upsetupset stomachstomach oror findfind thethe foodfood toto bulkybulky toto consumeconsume..
CarbohydrateCarbohydrate loadingloading isis notnot anan excuseexcuse toto eateat everythingeverything andand
anythinganything inin sightsight..
TooToo manymany highhigh fatfat foodsfoods maymay alsoalso resultresult inin aa gaingain ofof bodybody fatfatTooToo manymany highhigh fatfat foodsfoods maymay alsoalso resultresult inin aa gaingain ofof bodybody fatfat..
StickStick toto highhigh carbohydrate,carbohydrate, lowlow fatfat foodsfoods duringduring thisthis phasephase..
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Tips for Ironman RacingTips for Ironman Racing

ConsumeConsume atat leastleast 800800--10001000 caloriescalories beforebefore thethe racerace..
ConsumeConsume aa gelgel 2020--3030 minsmins beforebefore racerace startstart.. ThisThis typetype ofof
strategystrategy willwill allowallow youyou toto getget thethe caloriescalories inin withoutwithoutstrategystrategy willwill allowallow youyou toto getget thethe caloriescalories inin withoutwithout
feelingfeeling bloatedbloated.. TryTry itit beforebefore racerace dayday..
HaveHave youryour provenproven nutritionnutrition strategystrategy workedworked out,out, stickstick toto itit
andand makemake suresure youryour strategystrategy involvesinvolves eatingeating somethingsomethingandand makemake suresure youryour strategystrategy involvesinvolves eatingeating somethingsomething
throughoutthroughout thethe bikebike andand runrun atat leastleast everyevery 1515--3030 minsmins..
QuantityQuantity dependsdepends onon youryour bodybody weight,weight, exerciseexercise intensityintensity..
M kM k hh t i dt i d thth tittit ff f lf lMakeMake suresure youyou havehave triedtried thethe quantityquantity ofof fuelsfuels youyou areare
puttingputting inin underunder racerace conditionsconditions andand adjustadjust dependingdepending onon
youryour heartheart raterate andand intensityintensity duringduring thethe racerace ii..ee.. ifif youyou
slowslow downdown youyou mustmust reducereduce whatwhat youyou areare puttingputting ininslowslow downdown youyou mustmust reducereduce whatwhat youyou areare puttingputting inin..
ConsumeConsume mainlymainly sportssports drinksdrinks duringduring thethe racerace andand taketake
waterwater withwith carbohydratescarbohydrates..
C idC id t kit ki tt didi (( ll lt )lt ) bbConsiderConsider takingtaking extraextra sodiumsodium (e(e..gg.. lavalava salts)salts) becausebecause nono
drinkdrink onon thethe marketmarket willwill havehave enoughenough sodiumsodium inin it,it, ifif itit isis
aa hothot dayday.. QuantityQuantity willwill dependdepend onon youryour sweatsweat ratesrates..
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Tips for Ironman Racing ContinuedTips for Ironman Racing Continued

Consider using protein throughout the race.  It may reduce the Consider using protein throughout the race.  It may reduce the 
amount of exercise induced muscle damage and muscle tissue amount of exercise induced muscle damage and muscle tissue 
loss.  For endurance athletes, once the distance increases, loss.  For endurance athletes, once the distance increases, 
muscle tissue breakdown increases, which in the long term muscle tissue breakdown increases, which in the long term 
reduces power and strength, leaving you vulnerable to injury reduces power and strength, leaving you vulnerable to injury educes po e a d st e gt , ea g you u e ab e to ju yeduces po e a d st e gt , ea g you u e ab e to ju y
and will hamper performance.and will hamper performance.
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SUMMARYSUMMARY

AA goodgood startingstarting pointpoint isis 11gg ofof carbohydratescarbohydrates perper kgkg ofof bodybody
weightweight perper hourhour..
MakeMake suresure youryour strategystrategy involvesinvolves eatingeating somethingsomething throughoutthroughoutMakeMake suresure youryour strategystrategy involvesinvolves eatingeating somethingsomething throughoutthroughout
thethe bikebike andand runrun atat regularregular intervalsintervals (e(e..gg.. everyevery 1515--3030 mins)mins)..
ConsumeConsume carbohydratescarbohydrates withwith waterwater..
PracticePractice youryour racerace strategystrategy inin thethe leadlead upup toto racerace atat perceivedperceivedPracticePractice youryour racerace strategystrategy inin thethe leadlead upup toto racerace atat perceivedperceived
racerace pacepace.. IfIf changechange isis necessary,necessary, onlyonly makemake oneone changechange atat aa
time,time, toto determinedetermine whatwhat doesdoes andand doesn’tdoesn’t workwork..
IfIf youryour stomachstomach becomesbecomes unsettled,unsettled, limitlimit carbohydratecarbohydrate intakeintakeyy ,, yy
forfor aa periodperiod ofof timetime andand drinkdrink waterwater toto dilutedilute thethe contentcontent ofof youryour
stomachstomach forfor aa shortshort periodperiod ofof timetime..
ConsistentConsistent inputinput ofof carbohydratescarbohydrates throughoutthroughout thethe race,race, willwill

i t ii t i l ll l dd ff thth titimaintainmaintain youryour energyenergy levelslevels andand pacepace forfor thethe entireentire racerace..
CalculateCalculate youyou sweatsweat ratesrates inin similarsimilar conditionsconditions toto determinedetermine
youryour averageaverage sweatsweat ratesrates..
C idC id t kit ki tt didi bb d i kd i k thth k tk tConsiderConsider takingtaking extraextra sodiumsodium becausebecause nono drinkdrink onon thethe marketmarket
willwill havehave enoughenough sodiumsodium inin it,it, ifif itit isis aa hothot dayday.. QuantityQuantity willwill
dependdepend onon youryour sweatsweat ratesrates..
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Testimonial & Tips from Matt LewisTestimonial & Tips from Matt Lewis
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