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ABSTRACT

Cardiorespiratorycapacityisoneofthemostimportantcomponentsofourphysicalfitness.Howmuch
thisabilityisrequiredindancedependsonfactorssuchasdancemode,duration,andintensityofstep
sequencesandchoreographies,andeventhehierarchicalpositionthatthedanceroccupieswithina
company.Althoughfarfromthevaluesfoundinathletes,thecardiorespiratorycapacityofdancers
isgoodcomparedtothegeneralpopulation.Althoughthethemewasexploredinthe1980s,there
aremanypointsthatstillneedfurtherinvestigation,suchastherelationshipbetweenthiscapacity
andtheperformanceofadancer,howtoincludeintheroutineofadancer,isolatedworkouts.Still,
theevaluationofthisabilityindancersseemsnotyettohappeninthedanceroutine,evenwithfield
tests,suchasDanceSpecificAerobicFitnessTest(DAFT),alreadyvalidatedandpresentedinthe
literature.Why?Thesearesomeoftheissuesaddressedinthisnarrativereview.
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INTRoDUCTIoN

Cardiorespiratory Capacity
Thecardiorespiratorycapacityisthecapacitytosustainmoderateandhigh-intensitydynamicefforts
foraprolongedduration.Itisalsotheabilitytoresistfatigueduringanexercise.Thecardiorespiratory
capacityisrelatedtothebody’sabilitytocapture,transportanduseoxygen(O2)toproducetheenergy
neededforthemusclestotolerateeffort(Pescatelloetal.,2014;Albouainietal.,2007).

Thus,foranexcellentcardiorespiratorycapacityisfundamentaltheintegratedworkbetween
1) thepulmonarysystem, responsible for thecaptureofO2 in theair throughventilation;2) the
cardiovascularsystem,responsiblefortransportingO2tothemuscles;and3)themusclesystem,
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whereO2willcontributetoenergyproduction,makingpossiblethemaintenanceofphysicalexertion
(McArdleetal.,2015;Kraemeretal.,2000).

Theoxygenvolume(VO2)consumedduringexerciseisusuallymeasuredinml/kg/minorL/min.
Themaximumoxygenvolume(VO2max)isthehighestvalueofVO2reached,withthedevelopment
ofaplateauintheVO2curveduringaprogressiveeffort.In1923HillandLuptonnoticedalimitto
themaximumoxygenconsumptionthatanindividualcouldachieveeveninthefaceofanexercise
loadimplement(Hawkinsetal.,2007).TheVO2maxcommonlyrepresentscardiorespiratoryfitness.
ThehighertheVO2max,thegreaterthecardiorespiratorycapacityofthesubject(Britoetal.,2002).

Anotheressentialconceptisthemetabolictransitionthresholds,whicharespecificpointswhere
changesoccur inmetabolism tomaintain theenergyproductiondemandedat acertain intensity
ofexercise.Duringeach threshold, individualspresentanaerobicoranaerobicpredominanceof
metabolismforenergyproduction.Thesetransitionpointscanbedirectlyevaluatedbybloodorindirect
lactateconcentrationbyventilatoryandgasexchangeresponses(Ribeiro,2005;Binderetal.,2008).

Thefirstmetabolicthreshold(threshold1)correspondstoexerciseintensitybeforetheexponential
lactateincreaseintheblood.Accordingtothisreference,termssuchasOPLA(onset of plasma lactate 
accumulation)andlactatethreshold(LT)oranaerobicthreshold(AT)canbefoundintheliterature.
Forthethresholddefinition,theconcentrationsoflactateinthebloodcanbeconsidered,whichshould
atthispointbevaryingbetweenapproximately1.5-3.0mMol.Althoughthereisnoconsensuson
themechanismsthatcontrollactateproductionintheblood,itissuggestedthatlactatelevelsdonot
varymuchinexercisespractisedatintensitiesbelow50–75%ofVO2max,andafterthisintensity
range,thelactatelevelstendtogrowabruptly(Denadai,1995;Kindermannetal.,1979)(Figure1).

Atthisfirstthreshold,ventilationincreasesinresponsetoahigherconcentrationofcarbondioxide
(CO2)intheblood;itisabodyattempttoeliminateCO2byexpiration.Inagraphicalillustration,
theVO2linenolongeraccompaniestheVCO2line(volumeofcarbondioxide),anda“V”appears
ontheslopeoftheline(V-Slope),whichrepresentstheintersectionbetweenthebehaviourofVO2
toVCO2(Wassermanetal.,1990).

Thesecondthresholdappearswhenthebloodlactateconcentrationsreachapproximately4mMol.
TheCO2increasesexponentially,andfromthispoint,hyperventilationcannolongercompensate
fortheincreaseinHydrogen(H+)adequately.Thereisadropinend-tidalcarbondioxide(PETCO2),
whichisthefinalpressureofexpiredcarbondioxide.Thismomentcanbecalled“themaximum
stable lactate phase” (MSSLAC), or “anaerobic threshold”, or “aerobic-anaerobic threshold”, or
“onsetofbloodlactateaccumulation”(OBLA),orcompensationpointofmetabolicacidosis,which
indicatesthehighestaerobicpowerofanindividual.Althoughtheintensitiesofthesethresholdare
highlyvariableandnolimitconceptcanaccuratelypredicttheintensityatthispoint,MSSLAChas
ahighcorrelationwithathleticperformance(Benekeetal.,2011)(Figure1).

Comparedthetolerancetime,aprogressiveexerciseslightlyabovethreshold1,withaconstant
bloodlactateincrease,wouldbeenduredforextendedperiods(~4hours)andanexerciseinthe
intensityoftheMSSLACthreshold,wouldbetoleratedfor45to60minutes(Faudeetal.,2009).
Thedifferenceintimeisduetothehigherintensityinthelatter.Whilstinthefirstthesubjective
perceptionofexertion ismild, in thesecond, it isperceivedassevere, thus thedifference in the
toleratedtime(Binderetal.,2008).

Cardiorespiratorycapacityisperceivedasoneofthemostcriticalcomponentsofphysicalfitness.
Itisastrongpredictorofdeath;hencealowcardiorespiratorycapacityisassociatedwithahigherrisk
ofdeath.Thisfactorseemstobeindependentofotherimportantfactorsfortheriskofdeath,such
asage,ethnicity,obesity,smoking,alcoholconsumptionandotherhealthconditions(Kodamaetal.,
2009;Leeetal.,2010;Carboneetal.,2020;Wangetal.,2020).Therefore,itisabindingcapacity
relatedtohealthforathletes,dancersandthegeneralpopulation.

Giventheimportanceofthecardiorespiratorycapacityforphysicalconditioning,thisnarrative
reviewaimstoraisewhatthescientificliteraturepointsoutaboutrespiratorycapacityanddance,
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