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Abstractや

Percentageやofややbodyやfatやisやstronglyやassociatedやwithやtheやriskやofやseveralやchronicやdiseasesや

butやitsやaccurateやmeasurementやisやdifficult.ややBioelectricalやimpedanceやanalysisや(BIA)やisやaや

relativelyやsimple,やquickやandやnonまinvasiveやtechnique,やtoやmeasureやbodyやcomposition.ややItや

measuresやbodyやfatやaccuratelyやinやcontrolledやclinicalやconditionsやbutやitsやperformanceやinやtheや

fieldやisやinconsistent.ややInやlargeやepidemiologicやstudiesやsimplerやsurrogateやtechniquesやsuchや

asやbodyやmassやindexや(BMI),やwaistやcircumference,やandやwaistまhipやratioやareやfrequentlyやusedや

insteadやofやBIAやtoやmeasureやbodyやfatness.ややややややや

Weやreviewedやtheやrationale,やtheory,やandやtechniqueやofやrecentlyやdevelopedやsystemsやsuchやasや

footや(orやhand)まtoまfootやBIAやmeasurement,やandやtheやelementsやthatやcouldやinfluenceやitsや

resultsやinやlargeやepidemiologicやstudies.ややBIAやresultsやareややinfluencedやbyやfactorsやsuchやasやtheや

environment,やethnicity,やphaseやofやmenstrualやcycle,やandやunderlyingやmedicalやconditions.やや

WeやconcludedやthatやBIAやmeasurementsやvalidatedやforやspecificやethnicやgroups,やpopulationsや

andやconditionsやcanやaccuratelyやmeasureやbodyやfatやinやthoseやpopulations,やbutやnotやothersやandや

suggestやthatやforやlargeやepdiemiologicalやstudiesやwithやdiverseやpopulationsやBIAやmayやnotやbeや

theやappropriateやchoiceやforやbodyやcompositionやmeasurementやunlessやspecificやcalibrationや

equationsやareやdevelopedやforやdifferentやgroupやparticipatingやinやtheやstudy.やや

や
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Introductionや

Inやthisやreviewやweやdiscussやtheやissuesやassociatedやwithやtheやapplicationやofやbioelectricalや

impedanceやanalysisや(BIA)やtoやmeasureやbodyやcompositionやinやlargeやepidemiologicやstudiesや

withやmultiethnicやpopulations.ややTheやreviewやisやlimitedやtoやhealthyやadultsやandやdoesやnotや

includeやchildren,やadolescents,やelderly,やandやunhealthyやindividuals.ややTheやmostやrecentや

systemやsuchやasやfootや(orやhand)やtoやfootやsystemやisやtheやmainやfocusやofやthisやreviewやandやtheや

earlyやtetraやpolarやelectrodeやsystemやwillやnotやbeやdiscussed.ややTheseやrecentやmodelsやareやreadilyや

availableやandやeasyやtoやuse.やや

Percentやbodyやfatやisやstronglyやassociatedやwithやtheやriskやofやchronicやdiseasesやsuchやasや

hypertension,やdyslipidemia,やdiabetesやmellitus,やandやcoronaryやheartやdiseaseや[1ま4].ややInや

epidemiologicalやstudies,やsurrogateやmeasuresやofやbodyやfatnessやsuchやasやbodyやmassやindexや

(BMI),やwaistやcircumference,やwaistまhipやratioやandやskinやfoldやthicknessやhaveやbeenやusedや

extensively.ややHowever,やtheseやtechniquesやdoやnotやpreciselyやcharacterizeやpersonsやbyやbodyや

compositionや(percentageやofやbodyやfatやorやmuscleやmass),やandやthereやisやsubstantialやvariationや

acrossやage,やsexやandやethnicやgroupsや[5ま7].ややSeveralやtechniquesやhaveやbeenやusedやtoやassessや

percentやbodyやfatやinやcontrolledやlaboratoryやconditions.ややTheseやincludeやunderwaterや

weighingや(densitometry),やdualやenergyやxまrayやabsorptiometryや(DEXA),やbioelectricalや

impedanceやanalysisや(BIA)やandやmagneticやresonanceやimagingや(MRI).ややHowever,や

densitometry,やDEXA,やandやMRIやareやexpensive,やinconvenientやforやtheやparticipant,やandやnotや
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feasibleやtoやconductやinやtheやfieldやbecauseやtheyやrequireやlargeやspecializedやequipment.ややForや

theseやreasons,やtheirやuseやinやlargeやepidemiologicalやstudiesやisやlimited.やややや

BIA,やbyやcontrast,やisやrelativelyやsimple,やquickや(takesやonlyやaやfewやminutes),やandやnonまinvasiveや

whichやgivesやreliableやmeasurementsやofやbodyやcompositionやwithやminimalやintraまやandやinterま

observerやvariabilityや[8];やtheやresultsやareやavailableやimmediatelyやandやreproducibleやwithや<1%や

errorやonやrepeatedやmeasurementsや[9].ややThisやtechniqueやbecameやcommerciallyやavailableやforや

theやfirstやtimeやinやtheやmidま1980sや[10],やandやrequiresやinexpensive,やportableやequipment,や

makingやitやanやappealingやalternativeやtoやassessやbodyやcompositionやinやepidemiologicalや

studiesや[11].ややや

Principlesやofやbioelectricalやimpedanceやtechniqueや や

BIAやanalysisやisやbasedやonやtheやprincipleやthatやelectricやcurrentやflowsやatやdifferentやratesや

throughやtheやbodyやdependingやuponやitsやcomposition.ややTheやbodyやisやcomposedやmostlyやofや

waterやwithやions,やthroughやwhichやanやelectricやcurrentやcanやflow.ややTheやwaterやinやtheやbodyやisや

localizedやinやtwoやcompartments:やextraまcellularやwaterや(ECW,やapproximatelyや45%)やandや

intracellularやwaterや(ICW,やapproximatelyや55%)や[12].ややOnやtheやotherやhand,やtheやbodyやalsoや

containsやnonまconductingやmaterialsや(bodyやfat)やthatやprovideやresistanceやtoやtheやflowやofや

electricやcurrent.ややAdiposeやtissueやisやsignificantlyやlessやconductiveやthanやmuscleやorやboneや[13].やや

TheやprincipalやofやBIAやisやthatやelectricやcurrentやpassesやthroughやtheやbodyやatやaやdifferentialやrateや

dependingやonやbodyやcomposition.ややHence,やthereやisやaやdirectやrelationshipやbetweenやtheや
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concentrationsやofやionsやandやtheやelectricalやconductivityやandやanやindirectやrelationshipやexistsや

betweenやtheやionやconcentrationやandやtheやresistanceやofやtheやsolution.ややや

Bodyやimpedanceや(Z)やisやdefinedやasやtheやoppositionやofやaやconductorやtoやtheやflowやofやanや

alternatingやcurrent,やandやconsistsやofやtwoやcomponents:やresistanceや(R)やandやreactanceや(Xc).やや

Resistanceや(R)やisやtheやmajorやoppositionやofやtheやconductorやandやatやusualやlowやfrequencyや(50や

kHz),ややtheやextraまcellularやpartやofやnonまadiposeやtissueやworksやasやaやresistorや[14].ややReactanceやisや

anやadditionalやoppositionやorやtheやstorageやofやanやelectricalやchargeやbyやaやcondenserやforやaやshortや

periodやofやtime;やtheやlipidやcomponentやofやtheやmembranesやofやtheやBodyやCellやMassや(BCM)や

behaveやasやcapacitorsやandやreduceやtheやflowやofやintracellularやions.ややInやpractice,やimpedanceやisや

theやamountやofやdroppedやvoltageやwhenやaやsmallやconstantやcurrentや(800やuA)やwithやaやfixedや

frequencyや(50やkHz)やpassesやbetweenやelectrodesやspanningやtheやbody.ややHowever,やleanやtissue,や

whichやisやrichやinやwaterやandやelectrolytes,やhasやminimalやimpedanceやandやincreasesやtoやaや

maximumやwhenやallやleanやtissueやisやreplacedやbyやfat/adiposeやtissue.ややHence,やleanやbodyやmassや

andやFatやMassや(FM)やcanやbeやcalculatedやfromやtheやdifferenceやinやconductivityや[15].や

TheやotherやassumptionsやforやBIAやmeasurementやareやthatやtheやbodyやisやaやcylindricalまshapedや

ionicやconductorやwithやhomogeneousやcomposition,やaやfixedやcrossまsectionalやareaやandやaや

uniformやdistributionやofやcurrentやdensityや[16,17];やBIAやmeasuresやtheやimpedanceやtoやtheやflowや

ofやanやelectricやcurrentやthroughやtheやtotalやbodyやfluid.ややTherefore,やtheやconductiveやvolumeや(V)や

whichやrepresentsやtotalやbodyやwaterや(TBW)やorやFFMやisやdirectlyやrelatedやtoやtheやsquareやlengthや

ofやconductorや(S)やandやinverselyやcorrelatedやtoやresistanceやofやtheやcrossまsectionやareaや(R),やwhileや
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pやisやtheやspecificやreceptivityやofやtheやconductor,やyieldingやtheやequation:やV=やpやxやS²/R.ややBasedやonや

thisやassumption,やtheやsameやarmsやandやlegsやrespectivelyやcontributeやtoやalmostや47%やandや50%や

ofやwholeやbodyやresistanceやdespiteやcontributingやtoや4%やandや17%やofやbodyやweightや

respectively.ややInやcontrast,やtheやtrunk,やwhichやcontainsや50%やofやtheやbodyやmass,やcontributesや

onlyや5ま12%やofやwholeやbodyやresistanceや[12].やや

Predictiveやequationsやや

ManyやempiricalやequationsやhaveやbeenやdevelopedやforやestimationやofやTBW,やFFMやandやbodyや

cellやmassや (BCM),やbyやusingや sex,やage,やweight,やheightやandや raceやasや explanatoryやvariables.やや

However,やpredictiveやequationsやareやgenerallyやpopulationまspecificやandやcanやbeやusefulやonlyや

forや thoseやpopulationsやwithやcharacteristicsやsimilarや toや thoseやofや theやreferenceやpopulationsやや

[18,19].ややWhenやtheseやequationsやhaveやbeenやusedやtoやpredictやbodyやcompositionやinやdifferentや

populations,や theや resultsや haveや beenや inconsistent.や や Theや developedや predictiveや equationsや

cannotや beや generalizedや toや diverseや populations.や や Heywardや andや Wagnerや reviewedや theや

reliabilityやandやvalidityやofやdifferentやequationsやforやAfricanやAmericans,やAsiansやandやIndianや

Americans.ややTheyやfoundやthatやtheやmajorityやofやstudiesやindicatedやthatやtheやBIAやmethodやisやnotや

accurateやwhenやaやgeneralizedやequationやisやappliedやforやdifferentやethnicやgroupsや[20].やや

ValidityやofやBIAやmeasurementsや

Theやhumanやbodyやisやnotやuniformやeitherやinやlength,やcrossまsectionalやarea,やorやionicや

compositionやandやthisやaffectsやtheやaccuracyやofやBIAやmeasurementsや[15].ややInやaddition,やbodyや

impedanceやvariesやamongやdifferentやethnicやgroupsやandやinfluencesやtheやaccuracyやofやBIAや
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[21].やValidityやofやhandやtoやhandや(OmronやBF306やBIA)やwithやaや4まCやmodelやwasやtestedやamongや

ChineseやandやJapaneseやparticipantsやwhichやや

Tableや1,やSummaryやofやbioまimpedanceやtechniqueやや

̇ Basedやonやtheやprincipleやthatやbodyやfatやimpedesやelectricやcurrentやmoreやthanやbodyや

proteinや

̇ Impedanceやisやaやdropやinやvoltageやwhenやaやsmallやconstantやcurrentやwithやaやfixedや

frequencyやpassesやbetweenやelectrodesやspanningやtheやbodyや

̇ PredictiveやequationsやestimateやTBW,やFFMやandやbodyやcellやmassや(BCM)やusingやsex,や

age,やweight,やheightやandやraceや

や

showedやdifferentやlevelsやofやbiasesやinやpredictedやlevelsやofやbodyやfatや(SEE=や4.5%やBF)やwhichや

haveやmayやresultedやfromやdifferentやlevelやofやbodyやfat,やageやandやrelativeやarmやspanや[22].やや

Demuraやetやal.やinやaやsampleやofや50やJapaneseやmenやagedや18やtoや27y.やValidatedやfootまtoまfootや

(Tanita,やTBFま102),やandやhandまtoまhandや(Omron,やHBFま300)やandやhandまtoまfootや(Selco,やSIFま

891)やBIAやanalyzersやagainstやhydroまdensitometryや(HD)や[23].ややTheyやfoundやhigherや

correlationやbetweenやhandやtoやfootや(r=0.96)やthanやfootやtoやfootや(r=や0.71)やagainstやHDやasや

referenceやmethodやandやthereやwasや2.2%やtoや3.3%やoverestimationやwhenやtheyやusedやtheや

manufactureやequations,やtherefore,やtheyやdevelopedやnewやequationやforやtheirやsample.ややJebbや

etやal.やtestedやtheやvalidityやofやfootまtoまfootや(Tanitaやま350)やamongや104やmenやandや101やwomenや

recruitedやfromやDunnやNutritionやCentreやusingやDEXAやasやaやreferenceやmethod.ややTheや
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observedやlimitやofやagreementやforやfatやmassやwasや‒7.9やkgや[24].やAやnumberやofやotherやfactorsやthatや

influenceやBIAやresultsやareやdescribedやinやthisやsectionや

Consumptionやofやfoodやorやbeveragesやややや

AlthoughやfoodやorやfluidやintakeやbeforeやBIAやmeasurementやaffectsやTBWやandやECW,やaやgeneralや

agreementやonやtheやidealやamountやofやtimeやbetweenやfoodやandやfluidやintakeやandやBIAや

measurementsやhasやyetやtoやbeやconsolidated.ややItやhasやbeenやsuggestedやthatやdueやtoやtheやlargeや

crossまsectionalやsurfaceやofやtheやtrunk,やevenやfluidやintakeやofやupやtoや2やLやisやshownやtoやbeや

“electricallyやsilent”やduringやtheやfirstやhourやafterやconsumptionや[25,26].ややKaminskyやandや

Whaleyや(1993)やcomparedやbodyやfatやpercentageやmeasurementsやafterや3やhoursやandや12やhoursや

ofやfastingやandやfoundやnoやsignificantやdifferenceやbetweenやtheseやvaluesや[27].ややLukaskiやetやal.,や

(1986)やemphasizesやthatやdehydrationやincreasesやresistanceやbyやnearlyや40やY,やwhichやresultsやinや

aや5.0やkgやunderestimationやofやFFMやや[28]やandやEvansやetやal.,や(1998)やshowedやincreasedや

impedanceやoneやhourやafterやeatingやaやheavyやmealや[25].ややInやcontrast,やinvestigatorsやhaveや

reportedやthatやfoodやintake,やitsやabsorptionやandやtheやresultingやincreaseやinやmovementやofやfluidや

intoやtheやbloodstreamやfromや2ま4やhoursやbeforeやBIAやmeasurement,やdecreasesやtheやimpedanceや

valueやfromや4やtoや15や┤,やorや<3%やandやresultsやinやoverestimationやofやFFMやbyやalmostや1.5やkgや[29].やや

SlindeやandやRossanderまHulthenやafterやgivingやstandardやfoodやtoや18やhealthyやsubjectsや

measuredやBIAや18やtimesやduringや24hr.ややTheirやresultやshowedやthatやpercentageやofやbodyやfatや

variedやbyや8.8%やandや9.9%やfromやtheやhighestやtoやtheやlowestやmeasurementやinやwomenやandや

menやrespectivelyや[30].やややInやcontrast,やChumleaやetやal.,や(1978)やfoundやnoやeffectやofやfoodや
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consumptionやbeforeやBIAやmeasurementやonやimpedanceやmeasurementsや[31].ややForやtheseや

reasonsやundertakingやanやovernightやfastやisやrecommendedやasやaやroutineやstandardizationや

techniqueやbeforeやimpedanceやmeasurementsや[17,32].ややや

Exerciseや や Althoughや exerciseや ofや mildや intensityや mayや notや affectや BIAや measurements,や

moderateや andや intensiveや exerciseや beforeや measurementsや mayや changeや theや measuredや

impedanceやbyやdifferentやmechanismsや[33].ややForやexample,やexerciseやincreasesやcardiacやoutputや

andやvascularやperfusionやandやsubsequentlyやincreasesやbloodやflowやtoやskeletalやmuscle,やwhichや

warmsやtheやmuscleやandやdecreasesやmuscleやresistanceやwhichやresultsやinやreducedやimpedanceや

[26].や Inや addition,や intensiveや activityや causesや vasodilatation,や anや increaseや inや skinや

temperature,や whichや alsoや reducesや measuredや impedanceや [34].や や Joggingや orや cyclingや atや

moderateやintensitiesやforや90ま120やminやdecreasesやmeasuredやimpedanceやbyや50やtoや70やY,やwhichや

resultsやinやnearlyやaや12やkgやoverestimationやofやFFMや[35].ややTherefore,やtoやreduceやmeasurementや

error,や BIAや shouldや notや beや performedや withinや severalや hoursや ofや moderateや toや intensiveや

exercise.や や やInやaddition,やtheやchosenやmodeやforやeachや individualやmayやaffectやtheやaccuracyやofや

measurement.や やSwartzや etや al,や inや aやwellやdesignedや study,や comparedや theや%やBFやmeasuredや

amongやhighやorやmoderatelyやactiveやandや inactiveや individualsやbyやhydrostaticやweightやandや

BIAや usingや differentや athleticや andや adultや modesや inや aや footまtoまfootや BIAや (Tanitaや TBFま305).や

Theirや resultsや showedや thatや althoughや theや electricalや impedanceや wasや notや significantlyや

different,や theや chosenや adultや modeや forや highlyや andや moderatelyや activeや individualsや

significantlyやoverestimatedやtheやpercentやofやbodyやfatや[36].やや
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MedicalやconditionsややAlthoughや someや investigatorsやhaveやappliedやBIAやmethodや inやvariousや

patientsやandやclinicalやsettings,やitやshouldやbeやnotedやthatやthereやareやsomeやmedicalやconditionsや

whichや changeや serumや electrolytes,や hematocritや andや bloodや flow,や affectingや Zや andや p,や

independentや ofや bodyや fluidや volumeや [26].や や Conversely,や thereや areや someや otherや medicalや

conditions,やwhichやviaやaやchangeや inや fluidやdistributionやalterやZやmeasurements.や やSignificantや

alterationや inやbodyやhydration,や fluidやdistributionやandやdifferencesや inや theや ratioやofやECWや toや

ICWや causedや byや aや medicalや conditionや willや affectや impedanceや measurementsや [37,38].やや

Amongや thoseや conditions,や theや mostや significantや confoundingや variableや isや edemaや ofや theや

distalや extremities,や whichや isや mainlyや causedや byや peripheralや venousや insufficiency.や や Thisや

insufficiencyやmayや resultや fromや congestiveや heartや failure,や cirrhosis,やnephroticや syndrome,や

hypoalbuminemia,やandやlympheodemaや[39].ややOtherやmedicalやconditions,やwhichやaffectやBIAや

validity,やincludeやcutaneousやdiseaseやthatやmayやalterやelectrodeまskinやelectricalやtransmissionや

inやpatientsやwithやamputations,やpoliomyelitisやandやmuscularやdystrophies.ややTheseやconditionsや

willやhaveやsignificantやeffectsやonやtheやapplicationやofやBIAやinやtheやclinicalやpopulationや[17,40].やや

Environmentalや factorsや Althoughや environmentalや changesや doや notや significantlyや affectや

actualやwholeやbodyやvolume,やtheyやappearやtoやalterやtheやZやmeasurementsやbyやchangingやskinや

temperature.や Theや resultや ofや severalや studiesや showedや anや inverseや relationや betweenや skinや

temperatureや andや impedanceや whichや meansや impedanceや increasesや withや aや loweringや inや

temperatureやandやdecreaseやwithやaやriseやinやskinやtemperature.ややGudivakaやetやalやobservedや8%や

changeや inや resistanceや atや 50kHzや withや 8.4flや Cや changeや inや skinや temperatureや [41].や Thus,や
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changesや inや cutaneousや andや muscleや bloodや flowや mayや haveや aや largeや impactや onや BIAや

measurementsやinやbothやclinicalやandやfieldやsettings.やや

Withinまsubjectやvariabilityやや Dueや toや increasedや progesteroneや plasmaや levelsや afterや

ovulationや andや theや changeや inやhydrationや status,やwithinまsubjectやvariabilityやofや impedanceや

mayやbeやhigherや inやwomen.や やTheやeffectやofや thisやvariabilityやhasやbeenやexaminedやbyやseveralや

studiesや andや variousや resultsや haveや beenや reported.や や GualdiまRussoや etや al.,や didや notや findや

significantやdifferencesやinやTBWやestimatedやatやdifferentやpointsやinやtimeやduringやtheやfollicularや

andやpremenstrualや stagesや [42].や やOnや theやotherやhand,やGleichaufやetやal.,や suggestedや thatや theや

averageやofや severalやmeasurementsやduringやaやmenstrualや cycleや couldやbeや consideredやasやanや

estimationや ofや bodyや compositionや [43].や や However,や itや hasや beenや recommendedや thatや BIAや

measurementやnotやbeやtakenやatやaや timeやwhileやtheやparticipantや isやexperiencingや largeやweightや

gainやrelatedやtoやtheやmenstrualやcycleや[44].ややMenopauseやchangesやbodyやcompositionやandやfatや

distributionやandやwomenやexperienceやaや lossや inや leanやmassやandやanや increaseや inやweight,や fatや

massや andや centralや fatや depositionや [45ま49].や やTheや ratioや ofや fat/leanやmass,や especiallyや inや theや

lowerやpartやofやtheやbodyや increasesや[50,51],やwhichやmayやaffectやtheやestimatedや impedanceやasや

theや currentや passesや throughや theや legs.や や Therefore,や theや accuracyや ofや BIAや measurementsや

increasesやbyやapplyingやspecificやpredictionやequationsやforやpostmenopausalやwomenや[52].ややや

Ethnicityや Inや recentや years,や BIAや hasや beenや extensivelyや appliedや amongや differentや ageや

groupsやofやbothやsexes,やincludingやmostlyやCaucasianやpopulationsやofやUSAやandやEurope,やandや

severalやpredictionやequationsやhaveやbeenやdevelopedや forや theseや samplesや [53ま55].や や やAlso,やaや
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fewや predictionや equationsや haveや beenや developedや basedや onや samplesや fromや Africanや

Americans,やHispanicsやandやNativeやAmericansや[56].ややStolarczkyやetやal.,や(1995)やshowedやthatや

byや applyingや populationまspecificや equationsや forや estimationや ofや leanや bodyや massや amongや

NativeやAmericanやwomen,やtheやstandardやerrorやforやestimatingや(SEE)やdecreasedやfromや8.1やkgや

toや 2.6や kgや [56].や や However,や itや hasや beenや suggestedや thatや biologicalや andや physiologicalや

assumptionsやforやestimationやofやbodyやcomposition,やwhichやareやmainlyやbasedやonやCaucasianや

samples,やmayや notや beや accurateや forや otherや ethnicや groups.や やHence,や theや validityや ofや theseや

equationsやmustやbeや testedや inや theやpopulationやunderや study.や やThereや areや severalや factorsや

responsibleやforやethnicやdifferences,やwhichやmayやaffectやtheやextentやandやdirectionやofやtheやerrorや

whileやmeasuringやbodyやcompositionやbyやBIAやsuchやas:ややや

‚ Fatやdistributionや Ethnicityやaffectsやfatやpatterningやandやconsequentlyやinfluencesや

theやvalidityやofやequations.ややItやhasやbeenやshownやthatやtheやproportionやofやfatやdepositionや

onやtrunkやvariesやbyや5.7%やbetweenやdifferentやethnicやgroupsやofやAsians,やMexicanや

Americans,やCaucasiansやandやAfricanやAmericansや[57]や

‚ Bodyやdensityやや Bodyやdensityやmayやhaveやaやsignificantやimpactやonやtheやaccuracyや

ofや estimatedや leanや bodyや massや andや fatまfreeや mass.や や Severalや studiesや showedや thatや

Africanや Americansや haveや greaterや bodyや densityや andや greaterや bodyや massや cellや

comparedや toやCaucasianやAmericansや [58,59].や や Swinburnや etや al.,や (1999)や foundや thatや

PolynesiansやinやNewやZealandやhaveやhigherやlevelsやofやfat–freeやmassやandやlessやbodyやfatや

thanやEuropeansやatやanyやgivenやbodyやmassやindexや[60].ややInやcontrast,やKyleやetやal.,や(2001)や
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indicatedやthatやJapaneseやmenやandやwomenやhadや10ま12%やhigherやbodyやfatやthanやSwissや

menやandやwomenや[55].ややItやhasやalsoやbeenやreportedやthatやAsianやpopulationsや(Chinese,や

Malay,や Singaporeanや Indians)やhaveやhigherやbodyや fatやpercentagesや atや aやgivenやBMIやや

andやWangや(1992)やreportedやaやlowerやhydrationやofやtheやFFMやinやAsiansや[6,61].や

Inやpredictionやequationやcalculations,やitやhasやbeenやassumedやthatやtheやfatやfreeやmassやdensityや

doesやnotやvaryやamongやdifferentやethnicやgroups.ややBecauseやtheやdensityやofやFFMやdiffersや

betweenやdifferentやethnicやgroups,やthisやassumptionやmayやbeやaやmajorやsourceやofやerror.やや

‚ Differencesや inや proportionalや limbや lengthsや asや mentionedや before,や impedanceや

demonstratesや aや directや relationshipや betweenや conductiveや volumeや (V)や andや theや

squareや lengthやofやaやconductorや(S).や やSinceやwholeやbodyや impedanceや isやmainlyやbasedや

onや theや impedanceや ofや limbsや [62],や theや differencesや amongや differentや racialや groupsや

mayや mostlyや relateや toや differencesや inや proportionや ofや limbや lengthsや [63].や や Thisや

hypothesisやisやsupportedやbyやseveralやstudies,やforやexample,やwholeまbodyやimpedanceや

ofや Nigeriansや wasや significantlyや greaterや thanや thatや ofや matchedや Caucasianや

individuals,やbutやwasやnotやdifferentや amongやdifferentや tribesや ofやNigeriaや [11].やAlso,や

severalやotherやstudiesやshowedやthatやblackやpopulationsやhaveやlongerやlimbsやthanやwhiteや

populationsやandやincreasedやlumbarやlordosisやや[64ま66].ややや

Generallyやspeaking,やregardingやage,やrace,やlevelやofやactivityやetc.やitやhasやbeenやsuggestedやthatや

theやgeneralやpredictionやequationやacrossやdifferentやageやandやethnicやgroupsやshouldやnotやbeや

appliedやwithoutやcrossやvalidatingやtheやstudyやpopulationや[61,67].や
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Tableや2,やSummaryやofやfactorsやimpactingやBIAやresultsや

̇ Contactやbetweenやlimbsやandやtrunkやや

̇ Inaccurateやbodyやweightやや

̇ Consumptionやofやfoodやandやdrinkや(overnightやfastやsuggested)や

̇ Moderateやtoやintenseやlevelやphysicalやactivityや2ま3やhoursやbeforeやmeasurementや

̇ やMedicalやconditionsやimpactingやfluidやandやelectrolyteやbalanceや

̇ Ambientやtemperatureや(coldやincreasesやimpedance)や

̇ Individualやcharacteristicsや(abdominalやobesity,やmuscleやmass,やweightやloss,や

menstrualやcycle,やmenopause)やや

̇ Ethnicやvariation,やpossiblyやmediatedやbyやbodyやdensityやandやproportionalやlimbや

lengthや

や

Conclusionや

BIAやhasやbecomeやaやpopularやmethodやforやestimationやofやbodyやcompositionやduringやtheやlastや

twoやdecades.ややSinceや1990,やmoreやthanや1600やpublishedやarticlesやhaveやbeenやreportedやusingや

BIAやasやaやtoolやofやbodyやcompositionやmeasurementやや[17,40,68]やandやourやsearchやwithやtheやkeyや

wordsやofやbodyやcompositionやandやbioelectricalやimpedanceやshowedやthatや235やarticlesやwereや

publishedやinやEnglishやbetweenや2004やandや2006やandやweやfoundやdifferentやlevelsやofや

agreementsやbetweenやdifferentやBIAやmodelsやandやreferenceやmethods.やややAlso,やthereやareやmanyや

differentやequationsやforやBIAやcalibrationやthusやresultsやofやstudiesやshouldやbeやcomparedやwithや
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moreやcaution.ややBIAやseemsやtoやreasonablyやestimateやbodyやcompositionやinやcontrolledや

conditionsやforやhealthyやandやeuvolemicやadultsやbyやapplyingやaやpopulationやspecificや

predictiveやequationやandやitやisやnotやrecommendedやtoやgeneralizeやaやfewやequationsやforや

internationalやepidemiologicやstudies,やwhichやinvolveやparticipantsやfromやdiverseや

populations.ややAsやfarやasやweやknow,やforやsomeやethnicやgroupsやsuchやasやSouthやAsiansやorやMiddleや

Easterners,やorやAfricanやresidingやinやAfricaやpredictiveやequationsやhaveやnotやyetやbeenや

developed.やHence,やitやisやnecessaryやtoやdevelopやnewやpredictiveやequationsやorやcrossやvalidateや

existingやequationsやonやnewやpopulationsやtoやbeやstudied.やや

IfやtheやBIAやequationやisやnotやappropriatelyやchosenやbasedやonやage,やgender,やlevelやofやphysicalや

activity,やlevelやofやbodyやfatやandやethnicity,やtheやresultsやofやstudyやwillやnotやbeやreliable.やや

OverallやBIAやisやaやusefulやtoolやforやclinicalやstudies,やbutやforやlargeやepidemiologicalやstudiesや

withやdiverseやpopulation,やparticularlyやinやdevelopingやnations,やBIAやhasやlimitedやuseやunlessや

valuationやstudiesやareやconductedやspecificallyやforやtheやpopulationsやunderやstudy.やや
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