
WaterWater, , hydratationhydratation
andand exerciseexercise

DehydratationDehydratation



WaterWater andand thethe body body fluidsfluids

�� TheThe mainmain rolesroles waterwater in body in body fluidsfluids
�� CarriesCarries nutrientsnutrients andand wastewaste productsproducts

throughoutthroughout thethe bodybody
�� MaintainsMaintains thethe structurestructure ofof alrgealrge

moleculesmolecules such as such as proteinsproteins andand
glycogenglycogen

�� ParticipatesParticipates in in metabolicmetabolic reactionsreactions
�� ServesServes as as thethe solventsolvent for for mineralsminerals, , 

vitaminsvitamins, , aminiacidsaminiacids, , glucoseglucose, , andand many many 
otherother smallsmall moleculesmolecules

�� ActsActs as a as a lubricantlubricant nad nad cushioncushion aroundaround
jointsjoints andand insideinside thethe eyeseyes, , thethe spinal spinal 
cordcord, , andand, in , in pregnancypregnancy, , thethe amnioticamniotic
sacsac surroundingsurrounding thethe fetusfetus in in thethe wombwomb

�� Aids in Aids in thethe regulationregulation ofof body body 
temperaturetemperature

�� MaintainsMaintains bloodblood volumevolume



DistributionDistribution ofof body body waterwater



RolesRoles ofof body body waterwater

�� TheThe medium medium ofof thethe bodybody

�� HomeostasisHomeostasis

�� RegulationRegulation ofof body body 
temperaturetemperature

�� SweatingSweating ((convectionconvection, , 
conductionconduction, , radiationradiation, , 
evaporationevaporation ((sweatsweat))))

�� Serve as a Serve as a keykey factorfactor in in 
urine urine formationformation

�� ControlControl bloodblood pressurepressure ––
ADH, ADH, aldosteronealdosterone



WaterWater balancebalance

1450 1450 -- 280028001450 1450 –– 2800 2800 

150150FecesFeces

350350LungsLungs200 200 –– 300300MetabolicMetabolic waterwater

450 450 –– 900900SkinSkin700 700 –– 10001000FoodsFoods

500 500 –– 14001400KidneysKidneys550 550 –– 15001500LiquidsLiquids

AmountAmount (ml)(ml)WaterWater losseslossesAmountAmount (ml)(ml)WaterWater sourcessources



WaterWater recommendationsrecommendations

�� GeneralGeneral recommendationsrecommendations for for adultsadults
�� 2 2 –– 3 liter 3 liter ofof waterwater (7 (7 –– 11 11 cupscups))

�� GoodGood sourcessources ofof waterwater
�� WaterWater, , fruitfruit juicejuice, , fruitfruit andand greengreen teatea

�� BadBad sourcesource ofof waterwater
�� CoffeeCoffee, , blackblack teatea, , alcoholicalcoholic beveragesbeverages, , 
nonalcoholicnonalcoholic beveragesbeverages richrich in in caffeinecaffeine

�� AdultsAdults 1,0 1,0 –– 1,5 ml/kcal1,5 ml/kcal expendedexpended
�� InfantsInfants 1,5 ml/kcal1,5 ml/kcal expendedexpended



DehydratationDehydratation

DizzinesDizzines, , musclemuscle spasmsspasms, , poorpoor balance, delirium, balance, delirium, 
exhaustionexhaustion, , collapsecollapse, , progressiveprogressive reductionsreductions in in 
plasma volume, plasma volume, potentialpotential cardiogeniccardiogenic shockshock

7 7 –– 10 %10 %

DecreasedDecreased concentrationconcentration andand focusfocus, , headacheheadache, , 
increasedincreased breathingbreathing, , reductionreduction in in regulationregulation ofof
thermoneutralitythermoneutrality, , decreaseddecreased cardiaccardiac outputoutput, , chillschills, , 
nauseanausea, rapid pulse, rapid pulse

5 5 –– 6 %6 %

ReductionReduction in in maximalmaximal aerobic aerobic powerpower andand enduranceendurance, , 
increaseincrease raterate ofof overheatingoverheating duedue to plasma volume to plasma volume 
reductionsreductions, , compromisedcompromised thermoregulationthermoregulation

3 3 –– 4 %4 %

ThirstThirst, , somesome fatiguefatigue andand minorminor reductionreduction in in 
strengthstrength1 1 –– 2 %2 %

PhysiologicalPhysiological effecteffect% body % body weightweight lossloss
as as waterwater

EffectEffect ofof body body waterwater lossloss on on physiologicalphysiological
performance performance 



ExerciseExercise andand body body waterwater
distributiondistribution

�� IncreasedIncreased sweatingsweating andand breathingbreathing =>=>
waterwater lossloss

�� ReductionReduction ofof bloodblood volume = a volume = a fluxflux ofof
waterwater fromfrom plasma plasma intointo ISF ISF andand ICF in  ICF in  
activeactive sceletalsceletal musclemuscle

�� DurinDurin ginitialginitial phasephase ofof enduranceendurance exerciseexercise

�� DuringDuring strengthstrength andand powerpower exerciseexercise



PhysiologicalPhysiological effectseffects ofof reducedreduced
plasma volumeplasma volume

SweatingSweating withoutwithout waterwater replacementreplacement
=>=>

ReductionsReductions in plasma volumein plasma volume
=>=>

IncreasedIncreased plasma plasma osmolalityosmolality
=>=>

DecreasedDecreased plasma volumeplasma volume
=>=>

ReducedReduced cardiaccardiac outputoutput
=>=>

DecreasedDecreased bloodblood flowflow to skinto skin
=>=>

DecreasedDecreased sweatsweat productionproduction

=>=>
IncreasedIncreased body body corecore temperaturetemperature

=>=>
FFatigueatigue



MaintainMaintain thethe bloodblood volume volume andand
bloodblood pressurepressure



ExerciseExercise--inducedinduced sweatingsweating

�� TheThe breakdownbreakdown ofof energyenergy nutrientsnutrients =>=> generationgeneration ofof excessiveexcessive heatheat =>=>
sweatingsweating ((thethe primaryprimary mechanismmechanism for for releasingreleasing heatheat))

�� SweatSweat raterate 1 1 –– 2 l/2 l/hourhour (2 (2 –– 3 l/3 l/hourhour))

�� HigherHigher temperaturetemperature = = ↑↑ sweatingsweating

�� SweatingSweating ofof childrenchildren
�� GreaterGreater ratioratio ofof surfacesurface thanthan adultsadults
�� BetterBetter nonsweatingnonsweating mechanismsmechanisms
�� LowerLower sweatsweat raterate thanthan adultsadults

�� AdaptationAdaptation
�� greatergreater productionproduction ofof volumevolume
�� LessLess concentratedconcentrated sweatsweat solutionsolution ((↓↓ sodiumsodium, chloride), chloride)

�� SwimmingSwimming
�� HeatHeat lossloss by by convectionconvection
�� LowerLower degreedegree adaptationadaptation to to sweatsweat lossloss



EstimatingEstimating sweatsweat lossloss

(A (A -- B) + (C + D)B) + (C + D)

�� A = A = weightweight beforebefore exerciseexercise
�� B = B = weightweight afterafter exerciseexercise
�� C = C = waterwater consumedconsumed duringduring exerciseexercise
�� D = D = waterwater urinatedurinated duringduring andand afterafter exerciseexercise

SweatSweat raterate (L/(L/hrhr oror ml/min) = ml/min) = 

totaltotal estimatedestimated sweatsweat lossloss / / elapsedelapsed timetime ofof exerciseexercise

�� ExampleExample
�� A = 84,1 kg, B = 82,7 kg, C = 1 kg (1 l), D  = 0,1 kg (100 ml)A = 84,1 kg, B = 82,7 kg, C = 1 kg (1 l), D  = 0,1 kg (100 ml)
�� (84,1 (84,1 –– 82,7) + (1 + 0,1) = 2,5 kg (2500 ml)82,7) + (1 + 0,1) = 2,5 kg (2500 ml)
�� 2,5 L/ 2 2,5 L/ 2 hrhr = 1,25 L/= 1,25 L/hrhr = 0,3 L/15 min. = 0,3 L/15 min. 
�� RecommendationRecommendation: drink 300 ml : drink 300 ml everyevery 15 15 minutesminutes



PracticalPractical guidelinesguidelines for for waterwater
consumptionconsumption

�� WaterWater consumptionconsumption beforebefore exerciseexercise

�� A A dayday beforebefore competitioncompetition, , trainingtraining
andand

�� 2 2 –– 3 3 hrhr beforebefore trainingtraining, , competitioncompetition 400 400 –– 600 ml600 ml

�� Experiment Experiment withwith fluid volume fluid volume andand compositioncomposition

�� SourceSource ofof fluid: fluid: waterwater, 4 , 4 –– 8 % 8 % carbohydratecarbohydrate drink, drink, electrolyteelectrolyte
drinkdrink

�� CarbohydrateCarbohydrate –– topstops upup musclemuscle glycogenglycogen fuelfuel
�� SodiumSodium reducesreduces urine urine losseslosses beforebefore exerciseexercise

�� AthletesAthletes whowho traintrain shortlyshortly afterafter wakingwaking in in thethe morningmorning –– drink in drink in 
thethe eveningevening andand alsoalso beforebefore trainingtraining –– 500 500 –– 1000 ml 1 1000 ml 1 hourhour
beforebefore



PracticalPractical guidelinesguidelines for for waterwater
consumptionconsumption

�� WaterWater consumptionconsumption duringduring exerciseexercise

�� For For longerlonger andand more more efectiveefective trainingtraining andand competitioncompetition

�� 150 150 –– 350 ml  350 ml  everyevery 15 15 –– 20 20 minutesminutes

= 600 = 600 –– 1200 ml/1200 ml/hrhr

�� DrrinkDrrink beforebefore youyou feelfeel thirstythirsty !!!!!!

�� CompositionComposition ofof sport drinksport drink
�� 6 6 –– 8 % 8 % carbohydratecarbohydrate (55 (55 –– 80 g 80 g carbohydratecarbohydrate//hrhr.).)
�� GlucoseGlucose, , sucrosesucrose, , maltodextrinesmaltodextrines, , fructosefructose
�� SodiumSodium 0,5 0,5 –– 0,7 g/l 0,7 g/l –– stuimulatestuimulate absorptionabsorption ofof carbohydratecarbohydrate andand
waterwater



PracticalPractical guidelinesguidelines for for waterwater
consumptionconsumption

�� WaterWater consumptionconsumption afterafter exerciseexercise

�� DuringDuring trainnigtrainnig 1 1 –– 2 % 2 % reductionreduction ofof weightweight
�� ItIt taketake severalseveral hourshours to to restorerestore body body waterwater in in allall fluid fluid 
compartmentscompartments

�� 500 500 –– 100 ml 100 ml duringduring firstfirst 30 30 minutesminutes
�� 1 L 1 L everyevery 1 1 –– 2 2 hourshours untiluntil 150 % 150 % ofof sweatsweat weightweight lossloss

�� CompositionComposition
�� EnergyEnergy -- glucoseglucose, , sucrosesucrose, , maltodextrinesmaltodextrines, , fructosefructose
�� ElectrolytesElectrolytes –– sodiumsodium, , potassiumpotassium



FluidsFluids

�� SportsSports waterwater
�� LightlyLightly flavouredflavoured withwith a a lowerlower carbohydratecarbohydrate (0 (0 –– 4 %) 4 %) andand electrolyteelectrolyte (0 (0 ––

12 mg/100 ml) 12 mg/100 ml) contentcontent
�� For For moderatemoderate exerciseexercise ofof lessless thanthan anan hourhour

�� Sport Sport drinksdrinks
�� HigherHigher amountamount ofof carbohydratecarbohydrate (4 (4 –– 8 %) 8 %) andand electrolyteelectrolyte (20 (20 –– 60 mg/100 60 mg/100 

ml)ml)
�� For For intensiveintensive exerciseexercise
�� For For exerciseexercise longerlonger thanthan anan hourhour

�� WaterWater
�� For For lowlow intensity intensity oror shortshort durationduration ((lessless thanthan 45 min.)45 min.)

�� Soft Soft drinksdrinks, , fruitfruit juicejuice
�� TooToo highhigh in in carbohydratecarbohydrate (8 (8 –– 14 %)14 %)
�� TooToo lowlow in in electrolyteselectrolytes (7 (7 –– 10 mg/100 ml)10 mg/100 ml)
�� CarbonationCarbonation –– decresesdecreses voluntaryvoluntary fluid fluid intakeintake

�� EnergyEnergy drinksdrinks
�� TooToo highhigh carbohydratecarbohydrate (10 (10 –– 13 %)13 %)
�� AddedAdded ingredientsingredients (vitamine, (vitamine, taurinetaurine, , caffeinecaffeine


