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Specific Speed in Basketball
Characteristics - I

● Team and Contact SportTeam and Contact Sport

● Anaerobic and Aerobic Bioenergetic System Anaerobic and Aerobic Bioenergetic System 

● Intermittent ActionsIntermittent Actions

● Accelerations, Decelerations, COD, and JumpsAccelerations, Decelerations, COD, and Jumps

● Medium-to-High Intensity ActionsMedium-to-High Intensity Actions

● Motor Actions With Ball and Without BallMotor Actions With Ball and Without Ball

● Playing Positions with Different FunctionsPlaying Positions with Different Functions



Specific Speed in Basketball
Characteristics - II

● AA

● Run fasterRun faster than your opponents; than your opponents;

● Acquire sufficient Acquire sufficient strength and balancestrength and balance to withstand  to withstand 
physical contact;physical contact;

● Jump higher and fasterJump higher and faster than the others; than the others;

● Support the demands required in physiological Support the demands required in physiological 
matches with matches with low fatiguelow fatigue

(Schelling & Torres-Ronda, 2013)(Schelling & Torres-Ronda, 2013)

PHYSICAL CONDITIONING OF THE  PLAYERS:PHYSICAL CONDITIONING OF THE  PLAYERS:



Specific Speed in Basketball
Player Characteristics

● HighHigh

● Strong                                                           Strong                                                           

● Jump HigherJump Higher

******
Fast and SpeedyFast and Speedy

  in Court in Court 
******



Specific Speed in Basketball
Speed – I 

● SpeedSpeed  is defined as the ability to perform is defined as the ability to perform 
motor actions and\or tasks with certain motor actions and\or tasks with certain 

quickly.quickly.

(Dintiman et al, 1999 ; Platonov, 2008 ;  Bompa & Haff, (Dintiman et al, 1999 ; Platonov, 2008 ;  Bompa & Haff, 
2012 ; Hoffman & Graham, 2015)2012 ; Hoffman & Graham, 2015)

DEFINITION OF SPEED:DEFINITION OF SPEED:



Specific Speed in Basketball
Speed – II 

SPEEDSPEED

- BIOMECHANICAL- BIOMECHANICAL
SYSTEMSYSTEM

BIOENERGETICBIOENERGETIC
SYSTEMSYSTEM

- NEUROMUSCULAR- NEUROMUSCULAR
SYSTEMSYSTEM

- OTHER FACTORS- OTHER FACTORS



Specific Speed in Basketball
Speed – III 

BIOENERGETICBIOENERGETIC
SYSTEMSYSTEM

- ATP-PC - ATP-PC 
(resynthesis)(resynthesis)

- Aerobic- Aerobic
(VO2max)(VO2max)

- Anaerobic Lactic - Anaerobic Lactic 
(lactate blood (lactate blood 
concentration)concentration)



Specific Speed in Basketball
Speed – IV 

NEUROMUSCULARNEUROMUSCULAR
SYSTEMSYSTEM

- The Composition - The Composition 
of Muscle Fibersof Muscle Fibers

- Rate of Force - Rate of Force 
DevelopmentDevelopment

- Neural Fatigue- Neural Fatigue

- Muscular - Muscular 
ArchitectureArchitecture

- Maximum Strength- Maximum Strength

- Explosive Strength- Explosive Strength



Specific Speed in Basketball
Speed – V 

BIOMECHANICALBIOMECHANICAL
SYSTEMSYSTEM

Ground Reaction ForceGround Reaction Force

Technical-CoordenativeTechnical-Coordenative
AspectsAspects

Kinematics and KineticsKinematics and Kinetics

Lower Limb LengthLower Limb Length



Specific Speed in Basketball
Speed – VI 

OTHER FACTORSOTHER FACTORS

AgeAge

SexSex

Genetics + Genetics + 
RaceRace

Playing LevelPlaying Level



Specific Speed in Basketball
Game Speed - I 

● Changes to theChanges to the RULES  RULES of the game in 2000:of the game in 2000:

1)-1)- Reduced attack time Reduced attack time

  (from 30 seconds to 24 seconds)= (from 30 seconds to 24 seconds)= ↓↓

2)-2)- Decreased time to cross the defense court Decreased time to cross the defense court

(from 10 seconds to 8 seconds)= (from 10 seconds to 8 seconds)= ↓↓

(Abdelkrim et al, 2007 ; Stojanovic et al, 2017)(Abdelkrim et al, 2007 ; Stojanovic et al, 2017)



Specific Speed in Basketball
Game Speed - II 

● Changes to theChanges to the RULES = RULES =

●

● Game Speed=Game Speed=  “pacing”“pacing”

● Great Alternation of RhythmGreat Alternation of Rhythm

The most dynamic and fastest paced gameThe most dynamic and fastest paced game

LOW LOW 
IntensityIntensity

MODERATEMODERATE
  IntensityIntensity

HIGH HIGH 
intensityintensity
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Game Speed - III 

(Schelling & Torres-Ronda, 2016)(Schelling & Torres-Ronda, 2016)

GAME DENSITYGAME DENSITY

- Medium to High - Medium to High 
Intensity ActionsIntensity Actions

- High to Maximum- High to Maximum
  Intensity ActionsIntensity Actions

- 1 : 1- 1 : 1
(15 sec : 15 sec)(15 sec : 15 sec)

- 1 : 10- 1 : 10
(2 sec : 20 sec)(2 sec : 20 sec)



Specific Speed in Basketball
Game Speed - IV

MOTOR ACTIONS MOTOR ACTIONS 
DURING THE GAME:DURING THE GAME:

- With Ball- With Ball - Without Ball- Without Ball



Specific Speed in Basketball
Game Speed - V

NBA GAMES:NBA GAMES:

- DEFENSE- DEFENSE
Average Running SpeedAverage Running Speed

- OFFENSE- OFFENSE
Average Running SpeedAverage Running Speed

- 6,2+\- 0,8 km.h-¹- 6,2+\- 0,8 km.h-¹

- 7,2+\-0,6 km.h-¹- 7,2+\-0,6 km.h-¹

FATIGUE:FATIGUE:  “the players covered a“the players covered a

less total distance and in a slower speed zone”less total distance and in a slower speed zone”

(Tuttle et al, 2020 ; Leite et al, 2013)(Tuttle et al, 2020 ; Leite et al, 2013)
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The Importance of Game Speed 

COLLECTIVECOLLECTIVE
ASPECTASPECT

INDIVIDUALINDIVIDUAL
ASPECTASPECT

- A team that plays at a higher - A team that plays at a higher 
speed than the opposing teamspeed than the opposing team

- An athlete who stands out from - An athlete who stands out from 
the others for his speed the others for his speed 

can contribute can contribute 
significantly to his teamsignificantly to his team
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Types of Speed - I

REACTIONREACTION
SpeedSpeed

MOVEMENTMOVEMENT
SpeedSpeed

DISPLACEMENTDISPLACEMENT
SpeedSpeed

ENDURANCEENDURANCE
SpeedSpeed



Specific Speed in Basketball
Types of Speed - II

REACTIONREACTION
SpeedSpeed

MOVEMENTMOVEMENT
SpeedSpeed

DISPLACEMENTDISPLACEMENT
SpeedSpeed

- Visual, auditory, and\or - Visual, auditory, and\or 
kinesthetic stimulikinesthetic stimuli

- Isolated actions- Isolated actions

- Spatial-temporal actions- Spatial-temporal actions

ENDURANCEENDURANCE
SpeedSpeed - Power maintenance- Power maintenance
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Reaction Speed - I

The The reaction speedreaction speed is also referred to in the  is also referred to in the 
scientific literature as scientific literature as reaction time.reaction time.

SENSORY ORGANS= SENSORY ORGANS= Stimuli from the external Stimuli from the external 
environmentenvironment

DECISION MAKINGDECISION MAKING in a very  in a very short timeshort time

(Dintman et al,1999 ; Platonov, 2008 ; Magill, 2011)(Dintman et al,1999 ; Platonov, 2008 ; Magill, 2011)
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Reaction Speed - II

                                                                                                (Adapted from Neto et al, 2010)(Adapted from Neto et al, 2010)

CortexCortex

BIOPERATIONALITYBIOPERATIONALITY
(open feedback circuits)(open feedback circuits)



Specific Speed in Basketball
Reaction Speed - III

(Adapted from Magill, 2011)(Adapted from Magill, 2011)

VISUALVISUAL

AUDITORYAUDITORY

KINESTHETICSKINESTHETICS

- For example, by viewing the- For example, by viewing the
  trajectory of the balltrajectory of the ball

- For example, through some - For example, through some 
audible warning from audible warning from 

another playeranother player

- For example, through motor - For example, through motor 
coordination of movementscoordination of movements
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Reaction Speed - IV

(Bompa & Haff, 2012)(Bompa & Haff, 2012)

REACTION SPEEDREACTION SPEED

REACTIVE AGILITYREACTIVE AGILITY
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Reaction Speed - V

REACTION REACTION 
SPEEDSPEED

What to do?What to do?

How to make?How to make?

When to do it?When to do it?

Unpredictable Unpredictable 
Situations Situations 

of the Gameof the Game



Specific Speed in Basketball
Movement Speed - I

MOVEMENTMOVEMENT
  SpeedSpeed

PassesPasses ThrowsThrows JumpsJumps ReboundsRebounds

FREQUENCY OF THE EXECUTION of a certain FREQUENCY OF THE EXECUTION of a certain 
MOVEMENT PATTERN in a TASKMOVEMENT PATTERN in a TASK

(Dintman et al, 1999)(Dintman et al, 1999)

Blocking Blocking 
Shots,Shots,

etcetc
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Movement Speed - II

+ 1000 different motor actions during a match+ 1000 different motor actions during a match
(Schelling & Torres-Ronda, 2013)(Schelling & Torres-Ronda, 2013)

SPATIAL-TIME PERCEPTIONSPATIAL-TIME PERCEPTION

- The ANGULAR SPEED of each JOINT in the body- The ANGULAR SPEED of each JOINT in the body
““ARTICULAR TORQUE”ARTICULAR TORQUE”

SLOW SLOW 
Movement SpeedMovement Speed

FASTFAST
Movement SpeedMovement Speed
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Movement Speed - II

(Adapted from Stojanovic  et al, 2017)(Adapted from Stojanovic  et al, 2017)

Frequency of MovementsFrequency of Movements
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Movement Speed - III

● How many times can the player jump and block at How many times can the player jump and block at 
the same movement speed?the same movement speed?

FIRSTFIRST
QuarterQuarter

FOURTHFOURTH
QuarterQuarter

Vertical Jump:Vertical Jump:

65,0 cm65,0 cm

HIGH HIGH 
Movement SpeedMovement Speed

Vertical Jump:Vertical Jump:

49,0 cm49,0 cm

HIGH HIGH 
Movement SpeedMovement Speed

SECONDSECOND
QuarterQuarter

THIRDTHIRD
QuarterQuarter

FATIGUEFATIGUE
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Movement Speed - IV

CONSTANT CONSTANT 
Movement Speed Movement Speed 

Throughout the MatchThroughout the Match

Movement SpeedMovement Speed
  ENDURANCE ***ENDURANCE ***



Specific Speed in Basketball
Displacement Speed - I

DISPLACEMENT DISPLACEMENT 
SPEED INSPEED IN

  BASKETBALLBASKETBALL

PLAYERS:PLAYERS:

Height: 1,80–2,10mHeight: 1,80–2,10m

Weight: 80-120kgWeight: 80-120kg

““Moving a player's body weightMoving a player's body weight
  at high speeds is ensuredat high speeds is ensured
  by the muscle's ability to by the muscle's ability to 

overcome external resistance.”overcome external resistance.”
(Moreira et al, 2003a)(Moreira et al, 2003a)
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Displacement Speed - II

On average, players run no more than On average, players run no more than 
10 meters of displacement in matches10 meters of displacement in matches

(Rodrigues, 2014)(Rodrigues, 2014)

Changes of DirectionChanges of DirectionAccelerationsAccelerations DecelerationsDecelerations

High IntensityHigh Intensity Short DurantionShort Durantion
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Displacement Speed - III

● TT
Displacement TypesDisplacement Types

Running Running 
straightstraight

Running Running 
while dribblingwhile dribbling

Sideway Sideway 
displacementsdisplacements

BackpedallingBackpedalling  
ShufflingShuffling

AndAnd
OtherOther

THESETHESE
MOVEMENTMOVEMENT
PATTERNSPATTERNS::

- Intensity- Intensity

- Distance- Distance

- Frequency- Frequency

- Duration- Duration
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Displacement Speed - IV

(Gebrin & Oliveira, 2006)(Gebrin & Oliveira, 2006)

Sideway Sideway 
displacementsdisplacements
(+\-5,0 meters)(+\-5,0 meters)

Defensive SituationsDefensive Situations

Offensive-DefensiveOffensive-Defensive
TransitionTransition

The maximum lengthThe maximum length
  traveled at speedtraveled at speed

(+\-15 meters)(+\-15 meters)
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Displacement Speed - V

● TT
PEAK VELOCITYPEAK VELOCITY

The maximum displacement speed, The maximum displacement speed, 
also known as PEAK VELOCITY, it is difficult to achievealso known as PEAK VELOCITY, it is difficult to achieve

  very often a match.very often a match.

AccelerationAcceleration

Peak VelocityPeak Velocity >20-30 meters>20-30 meters

5,10,15 meters5,10,15 meters
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Displacement Speed - VI

(Adapted from Stojanovic et al, 2017)(Adapted from Stojanovic et al, 2017)

POSITIONAL POSITIONAL 
COMPARISONSCOMPARISONS

Sprints at Sprints at 
High IntensitiesHigh Intensities

Guards ***Guards *** 5,9% ***5,9% ***

ForwardsForwards

CentersCenters

5,4%5,4%

4,5%4,5%



Specific Speed in Basketball
Displacement Speed - VII

● TT

(Moreira et al, 2003b ; Asano et al, 2013 ; Carvalho et al, 2011)(Moreira et al, 2003b ; Asano et al, 2013 ; Carvalho et al, 2011)

MAXIMUM ANAEROBICMAXIMUM ANAEROBIC
  POWERPOWER

Maximum Maximum 
AnaerobicAnaerobic

  PowerPower

Maximal Short-Term Power Maximal Short-Term Power 
Outputs (Watt\kg)Outputs (Watt\kg)

Basketball involves short Basketball involves short 
bursts of predominantly maximumbursts of predominantly maximum

  intensity activitiesintensity activities
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Displacement Speed - VIII

● TT
Ground Reaction ForceGround Reaction Force

The fastest athletes in the displacement speed were those The fastest athletes in the displacement speed were those 
who knew how to apply who knew how to apply greater horizontal greater horizontal 

propulsive force to the ground.propulsive force to the ground.

(Morin et al, 2015)(Morin et al, 2015)
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Displacement Speed - IX

● TT
Ground Reaction ForceGround Reaction Force

The ground reaction force is the force that the athleteThe ground reaction force is the force that the athlete
  exerts on the sole of the foot when accelerating.exerts on the sole of the foot when accelerating.

(Hoffman & Graham, 2015)(Hoffman & Graham, 2015)

The ground reaction force is the force that the The ground reaction force is the force that the 
athlete's foot exerts against the ground.athlete's foot exerts against the ground.

(Boyle, 2018)(Boyle, 2018)
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Displacement Speed - X

● TT

(Morin et al, 2011 ; Morin et al, 2015) (Morin et al, 2011 ; Morin et al, 2015) 

Ground Reaction ForceGround Reaction Force

Propulsive PhasePropulsive Phase

Horizontal ForceHorizontal Force

Vertical ForceVertical Force

Ground per Unit Body WeightGround per Unit Body Weight

TOTAL TOTAL 
Force ProducedForce Produced
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Displacement Speed - XI

● TT
MULTIDIRECTIONAL TASKSMULTIDIRECTIONAL TASKS

1)- Initial Body Position when Accelerating1)- Initial Body Position when Accelerating

2)- Reaction Speed2)- Reaction Speed

3)- Reactive Force 3)- Reactive Force 

4)-Enviromental Situations 4)-Enviromental Situations 

5)-Decision-Making5)-Decision-Making
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Displacement Speed - XII

● TT

(Adapted from Stojanovic et al, 2017)(Adapted from Stojanovic et al, 2017)

ACTIVITIESACTIVITIES Multidirectional  MovementMultidirectional  Movement Defensive StanceDefensive Stance

Standing, WalkingStanding, Walking 0-1,0 m.s-¹0-1,0 m.s-¹ <1,67 m.s-¹<1,67 m.s-¹

Jogging or Low-Speed RunningJogging or Low-Speed Running 1,1 – 3,0 m.s-¹1,1 – 3,0 m.s-¹ 1,0-3,3 m.s-¹1,0-3,3 m.s-¹

Running or Moderate-Speed Running or Moderate-Speed 
RunningRunning

3,1 - 7,0 m.s-¹3,1 - 7,0 m.s-¹ 3,0-5,0 m.s-¹3,0-5,0 m.s-¹

Striding or High-Speed RunningStriding or High-Speed Running ~5,1 – 6,6 m.s-¹~5,1 – 6,6 m.s-¹ ------

Sprinting or Maximal-Speed Sprinting or Maximal-Speed 
RunningRunning

>7,0 m.s-¹>7,0 m.s-¹ >6,6 m.s-¹>6,6 m.s-¹

Low-Intensity ShufflingLow-Intensity Shuffling <1,67 m.s-¹<1,67 m.s-¹ <2,0 m.s-¹<2,0 m.s-¹

Moderate-Intensity ShufflingModerate-Intensity Shuffling ~1,68 – 2,5 m.s-¹~1,68 – 2,5 m.s-¹

High-Intensity ShufflingHigh-Intensity Shuffling >2,5 m.s-¹>2,5 m.s-¹ >2,0 m.s-¹>2,0 m.s-¹

Sideways RunningSideways Running >3,3 m.s-¹>3,3 m.s-¹ ------

Motor Action SpeedsMotor Action Speeds
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Displacement Speed - XIII

● TT

(Adapted from Shalfawi et al, 2011)(Adapted from Shalfawi et al, 2011)

Relationship Between Running Speed and Relationship Between Running Speed and 
Vertical Jump in Professional Basketball PlayersVertical Jump in Professional Basketball Players

Jump HeightJump Height Relationship toRelationship to
10-m sprint10-m sprint

Relationship toRelationship to
20-m sprint20-m sprint

Relationship to Relationship to 
40-m sprint40-m sprint

CMJCMJ 52,0 cm52,0 cm 0,45* (r²=20,0%)0,45* (r²=20,0%) 0,49* (r²=24,0%)0,49* (r²=24,0%) 0,74* (r²=54,8%)0,74* (r²=54,8%)

CMJ Peak CMJ Peak 
PowerPower

5167,2 W5167,2 W 0,19 (r²=3,6%)0,19 (r²=3,6%) 0,18 (r²=3,2%)0,18 (r²=3,2%) 0,11 (r²=1,2%)0,11 (r²=1,2%)

Squat JumpSquat Jump 43,1 cm43,1 cm 0,53* (r²=28,1%)0,53* (r²=28,1%) 0,57* (r²=32,5%)0,57* (r²=32,5%) 0,74* (r²=54,8%)0,74* (r²=54,8%)

SJ Peak PowerSJ Peak Power 4609,1 W4609,1 W 0,27 (r²=7,3%)0,27 (r²=7,3%) 0,24 (r²=5,8%)0,24 (r²=5,8%) 0,10 (r²=1,0%)0,10 (r²=1,0%)

Reactive Reactive 
StrengthStrength

8,9 cm8,9 cm -0,13 (r²=1,7%)-0,13 (r²=1,7%) -0,11 (r²=1,2%)-0,11 (r²=1,2%) 0,07 (r²=0,5%)0,07 (r²=0,5%)

*p≤0,05*p≤0,05 r²=shared r²=shared 
variancevariance
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Displacement Speed - XIV

● TT
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Displacement Speed - XV

● TT

(Adapted from Vázquez-Guerrero et al, 2017)(Adapted from Vázquez-Guerrero et al, 2017)
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Displacement Speed - XVI

●

(Adapted from Rodrigues, 2014)(Adapted from Rodrigues, 2014)
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Displacement Speed - XVII

●

(Adapted from Vásquez-Guerrero et al,  2017)(Adapted from Vásquez-Guerrero et al,  2017)
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Endurance Speed - I

● TT

It is the ability of the basketball player to be able to maintainIt is the ability of the basketball player to be able to maintain
  speed levels without substantial lossesspeed levels without substantial losses

  throughout the game, minimizing the effect of fatigue.throughout the game, minimizing the effect of fatigue.

ENDURANCE SPEEDENDURANCE SPEED

““Sustained Power”Sustained Power”
(Dintman et al, 1999)(Dintman et al, 1999)
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Endurance Speed - II

● RSARSA
ENDURANCE SPEEDENDURANCE SPEED

REACTIONREACTION
SpeedSpeed MOVEMENTMOVEMENT

SpeedSpeed

DISPLACEMENTDISPLACEMENT
SpeedSpeed

MAINTENANCE:MAINTENANCE:
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Endurance Speed - III

Aerobic Aerobic 
ConditioningConditioning

(Stojanovic et al, 2017(Stojanovic et al, 2017))

Explosive Explosive 
Strength-EnduranceStrength-Endurance

(Hespanhol et al, 2007)(Hespanhol et al, 2007)

Lactate clearance Lactate clearance 
during recoveryduring recovery

PhosphocreatinePhosphocreatine
regenerationregeneration

Ability of the neuromuscular Ability of the neuromuscular 
system to delay the onset system to delay the onset 

of the fatigue processof the fatigue process
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Endurance Speed - IV

FATIGUE PROCESS FATIGUE PROCESS 
DURING DURING 

SPEED TASKSSPEED TASKS

MechanicallyMechanicallyMetabolicallyMetabolically
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Endurance Speed - V

TRAINING TRAINING 
METHODSMETHODS

Intermittent Intermittent 
conditioning drillsconditioning drills

Small-sided gamesSmall-sided games

And otherAnd other

PlyometricsPlyometrics
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Endurance Speed - VI

● TT

(Adapted from Braz et al, 2018)(Adapted from Braz et al, 2018)
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Endurance Speed - VII

● TT

(Adapted from Marcelino et al, 2013)(Adapted from Marcelino et al, 2013)
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Endurance Speed - VIII

● TTSmall-Sided GamesSmall-Sided Games
(Schelling & Torres-Ronda, 2013)(Schelling & Torres-Ronda, 2013)

Court SizeCourt Size

RulesRules

Tactical SystemTactical System

Number of PlayersNumber of Players

Duration TimeDuration Time

Full or HalfFull or Half

2x2, 2xV, 3x3, 3xV, etc2x2, 2xV, 3x3, 3xV, etc

Effort-Pause Ratio + DensityEffort-Pause Ratio + Density

Types of AdaptationsTypes of Adaptations

Game Models Game Models 



Specific Speed in Basketball
Final Considerations - I

● UnderstandUnderstand how each manifestation of speed works how each manifestation of speed works

● Train each type of speedTrain each type of speed separately and together separately and together

● Create Create an organization and rational structure an organization and rational structure of trainingof training

● Training quality,Training quality, not quantity not quantity

● Youth Players:Youth Players: multifaceted approach multifaceted approach

● Senior players:Senior players: the specificity of the tactical position the specificity of the tactical position

● Respect the Respect the athlete's biological individuality athlete's biological individuality and the and the 
specificityspecificity of the sport of the sport
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Final Considerations - II

● THANKS!!!THANKS!!!

● FACEBOOK: FACEBOOK: adrianovretaros01adrianovretaros01

● TWITTER:TWITTER: @adrianovretaros @adrianovretaros

● INSTAGRAM:INSTAGRAM: @adrianovretaros  @adrianovretaros 

● E-Mail:E-Mail: avretaros@gmail.com avretaros@gmail.com
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