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1. ADAPTED SPORT

PLAYERS WITH SPINAL CORD INJURY:

PLAYERS WITH TETRAPLEGIA(QUAD
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WHEELCHAIR TENNIS
= RULES:
© DOUBLE BOUNCE
© WHEELCHAIR AS BODY
o WHEEL-FOULT
o FUNCTIONAL
CLASSIFICATION

== = COMPETITION

AMPUTEE PLAYERS

o MAIN DRAW
o SECOND DRAW
o QUAD
S — SR = NEC WHEELCHAIR TOUR
= WTC
m PARALYMP_I‘CS.‘_.‘
NEC Wheelchair Tennis Tour NEC Wheelchair Tennis Tour
(2011)
= Men, Women & Quad ; : &
= Grand Slams ; 1, :&L
= Super Series
= ITF 1 - Futures
= NEC Singles Masters e —
= Invacare Doubles Masters y ‘T”é‘,f;é%’:ﬁ '
= Prize Money - USD1.7m
= >170 tournaments in 46
countries
wwwtheedera cemimaps
www.itftennis.com/wheelchair Py e Cine S N

wwiw.itftennis.com/wheelchair 2 [ 1T

TENNIS VS. WHEELCHAIR TENNIS
2. ADAPTATIONS

= MATERIAL

o SPORT
WHEELCHAIR

= TECHNICAL
o STRAPS
o METHODOLOGY

A lot of similarities,
but WT has specific
components T-T
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2.1.EQUIPMENT

2.2. TECHNICAL ADAPTATIONS

2.2. METHODOLOGY

= SIMILAR TO ABLE TENNIS

= GBA
@ IMPROVE WC MOBILITY P

o WC AND BALL

o WC AND RACKET
= PUSH GRIP
= HITTING GRIP

o SECUENCY OF THE STROKE

o DAILY CHAIR / WC SPORT CHAIR (&) ;f-.i’
e
N

METHODOLOGY

= 2 MAIN DIFFERENCES
o FIRST PHASE LATER (WITH THE BOUNCE)
o HAND TO THE WHEELS AFTER HIT THE BALL.

3. HIGH PERFORMANCE
WHEELCHAIR TENNIS
REQUIERMENTS

= SPECIFIC
TECHNICAL
ADAPTATIONS

= TACTICAL
ADAPTATIONS

= TRAINING
SYSTEMS

3.1.TECHNICAL ADAPTATIONS
BACKHAND EVOLUTION
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CONVENTIONAL VS PRONATED

‘www.tftennis.com/wheelchair

3.2. TACTICAL ADAPTATIONS

= KIND OF DISABILITY (LEVEL)
o LEVEL OF MOBILITY
o BALANCE
= TRAYECTORY
PARAMETERS
o DEEP
o HIGHER
o EFFECT
o DIRECTION

= IINTERACTION WITH THE
BALL

o FIRST O SECOND BOUNCE

3.3. TRAINING SYSTEMS

= FEW DIFFERENCES
RELATED ABLE TENNIS
= SPECIFIC TRAINING
ABOUT WC MOBILITY
= SPECIFIC TRAININIG
FOR WC TENNIS
STROKES
o BALL INTO THE BODY
BH PRONATED
FH IN-OUT

« TAKE CARE ABOUT THE
OVERLOAD INTERNAL
AND EXTERNAL

= ANALYSIS OF PATTERN ACTIVITY

4. ACTIVITY PATTERN

= TENNIS IS A COMPLEX SPORT

o TIME OF PLAY

o SURFACES

o  WHEATER

o PHASES WITH ALTERNACE BETWEEN
HIGH/LOW NEUROMUSCULAR ACTIVITY,
WITH DIFFERENT INVOLVEMENT OF
LOWER AND HIGHER LIMBS

AND SPECIFIC WORK TO ADJUST
LOAD TRAINING

TENNIS COMPETITION RESEARCH

Knowledge about physiological

profile of tennis seems to be to

reasonable to design effective
training programs.

|

Previous research have

describe the physiologcal

demands of tennis trough
HR, LAy VO,

Needs to compare tennis vs
wheelchair tennis

Smekal et al., 2001,2003; Ferrauti et al., 2001; Elliot et al., 1985; Bergeron et al., 1991; Christmass et al., 1998)

TOOLS TO CONTROL THE

INTENSITY
= HR
= BLOOD LACTATE
= RPE
= VO2 MAX
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COMPARATIVE ANALYSIS

TENNIS VS WHEELCHAIR TENNIS

HR COMPARATION

FC Media FC Max

160/170 Ipm

125/135 Ipm

BLOOD LACTATE ANALYSIS ON
COMPE )

Intensity during a match
(Bergeron, 1991; Ferrauti ot al., 2001; Smekal et al. 2001, 2003)

|
Singles =

Longer and faster rallies @

(Smekal et al., 2001; Konig et al., 2001)

|

> High influence of
glucolitic anaerobic

process.
(Smekal et al., 2001; Christmass et al., 1998)

BLOOD LACTATE ANALYSIS ON
COMPETI :

Singles =

Longer and faster rallies

(sanz et al., 2005; Sanz et al., 2007)

|

> High influence of
glucolitic anaerobic
process.

(Smekal et al., 2001; Christmass et al., 1998)

PATTERN ACTIVITY IN THE COMPETITION

Variables which can modify the physiological

PRVSIOLOGICALPERCEPTUALS, DATA (RPE)

response

Activity Pattern
(WT, RT, ET)
Tactical
(defens vs ofens)
Game situation
(serve vs return)

Influence of (HR, LA, VO2)

(Smekal et al., 2001; Reilly & Palmer, 1983)

TENIS RPE

Average RP
r match

6

7 very very ligth
8

9 very ligth

10

11 ligth

2=

(13 someh

15 hard

16

17 very hard

18

19 very very hard
20
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VO2MAX DURING A MATCH

. ; Fernandez et alt (2006)

Sanz et alt (2003), (2006)

Roy et alt (2006)

PATTERN ACTIVITY IN TENNIS

Table 1 Notational analysis in tennis

Rall :‘-‘" ork
‘Wark to
Reference Level (sex) ﬁﬂvb] ﬁm rest ratio Surface
O'Donoghue & Ingram*  International (Mand F) 4.3 (1.8) - - Hard
770171 Clay
431.4) Grass
58(1.9 Hard
Smekal of o National (M) 64 (41) 163166 134 Clay
Reilly & Palmer® Top dub-stondard (M) 5.3 (1.0} 279 (3.9) 1:2.5 Hard
Christmass ef af' Snke (M) 102 233 (1.4) 117 Hard
Eliot ef of* M 40-4.3 26.5(3.5) P4 Hard
Girard & Millet™ Regional (M) 7201.7) = - Clay
5901.2) Hard
g Range of abilies (M) 10.0 - 118 Hard
Femandez et o' Inlernationd (M) 75(7.3) 18.2(5.8) 1:22 Clay
Weber et of* National (M) 5.08 16.4 - Hard
Kovocs'® Internationdl (M) 599 - 1:26 Hard

Values are mean or mean (SD).
=, No study variable; *young tennis players.

PATTERN ACTIVITY IN
WHEELCHAIR TENNIS

PATRON DEACTIVIDAD

,26666667
355 0,595

1N° GOLPES

2TIEMPO POR PUNTO

Sanz, D. et alt (2009) 3TIEMPO DESCANSO ENTRE PUNTOS .

ACTIVITY PROFILE

Fernandez et alt (2006)
Kovacs (2004)
Sanz et alt (2003),(2006).
Royetalt(2006) |

ACTIVITY PROFILE

Filipcic Research

Filipcic, T; Filipcic,, A.(2006) (2007)

n° puntos 2°bote tjuego

Sanz et alt., (2009, 2010)

1200
|

= ATENAS 112
ATENAS FINAL
PEKIN 172

mPEKINF = |

N° Golpeos. ° puntos. 2°bote. tjuego
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MORE NOTATIONAL _EF
RES EARCH 14=TIERRA BATIDA OpEi USh &

13=GREEN SET

US OPt

N
2,

‘&
\ & - A

CONCLUSION OF THIS GAME SITUATIONS ANALYSIS IN
STUDY WHEELCHAIR TENNIS

= WC TENNIS EVOLUTION:

o LOWER NUMBER OF STROKES PER
+ HIGHER TIME OF PLAY IN SLOW SURFACES RALLY (3-4)

o HIGHER NUMBER OF FIRST
BOUNCE INTERVENTION

» FIRST SERVE MORE POWERFUL IN HARD = 2°BOUNCE ??
SURFACES o HIGHER SPEED IN SERVICE
PRODUCTION
- o FUNCTIONAL CLASSIFICATION ??
« MORE NUMBER OF POINTS WON TO THE
RETURN GAME SITUATION IN SLOW SURFACES

PRACTICAL TRAINING
PROPOSAL TEST

= INTERVALIC
INTERMITENT
o START TEST
= WITHOUT BALL

o HITTING TEST
= WITH BALL

David Sanz Rivas ©
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STAR TEST HITTING TEST
4*20/20 SIS

FCTESTSR
FCTEST GOLPEO
200 170
g 10)«\» 73;—/;?—' ilﬁo —=— Serie2| =0 10
e 150 | 4 serie] it :77. 170 | —=— Serie2)
o 140 g 50 160 | —— Seriel]
1 2 3 4 o 150
INTENTOS 1 2 3
INTENTOS
LACTTEST SR LACT TEST GOLPED

—— sere]

LaCTAT

RESULTS

HIT & TURN TEST APPLIED TO WHEELCHAIR TENNIS

START TEST 4*20/20 HITTING TEST 3*2'/1 . 4
Sanz, D*; Solis, M2 Pérez, J3., Gil, A%, Fernandez, J.1#
1Real Federacion Espafiola de Tenis
HR Lc 3INEF Madrid

“Dpto. Ciencias del Entrenamiento. Universidad de Ruhr-Bochum (Alemania)
116 [ 167 8,6 2Unidad Biomecanica Hospital Parapléjicos Toledo

Fernandez et alt (2006)
Kovacs (2004)

Sanzetalt (2003 2008): 1 PR RFET

Roy et alt (2006) Bttt

SAMPLE:

EVALUATE THE SPECIFIC 9 WHEELCHAIR TENNIS PLAYERS FROM THE NATIONAL TEAM

ENDURANCE IN WHEELCHAIR
TENNIS, WITH AN INCREMENTAL

DISTRIBUTED IN TWO GROUPS BY GENDER (5 MALE Y 4 FEMALE)

TEST ON COURT, MAKING THE

ADAPTATIONS IN ORDER TO .
DESIGN A TEST VALUABLE FOR 1 STUDY
WHEELCHAIR TENNIS SPORT ¥ ‘
(FROM THE TEST DESIGNED BY

FERRAUTI ETAL. [1] ' TROUGH INCREMENTAL TEST ON COURT
“HIT AND TURN"

*Ferrauti, A., Fernandez-Fernandez, J., Kinner, V. (2011. Hit & Turn Tennis Test: an acoustically controlled endurance test for
tennis players. Journal of Sports Sciences.
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METHOD

PROTOCOL BASED IN DESPLACEMENT TO THE
BASELINE AND HIT THE BALL WITH FH AND BH,
SIMULATING SPECIFIC MOV ON COURT

HIT THE BALL AT THE SAME TIME WHEN THE
ACUSTIC SIGNAL, ADAPTING THE RITHM WITH
THE REGULAR INTERVALS

TAKE BLLOD LACTATE SAMPLE DURING THE
=

THE “HIT AND TURN" TEST CAN BE USED AS A SPECIFIC TEST ON COURT TO EVALUATE
THE ENDURANCE OF WHEELCHAIR TENNIS PLAYERS FROM ANY CATEGORY AND GENDER

EASY TEST TO USE ON COURT WITH A LOWER NUMBER OF INSTRUMENTAL, ACCESSIBLE
FOR PLAYERS AND COACHES

HIGHER MOTIVATION BY THE PLAYERS DEVELOPING THE TEST, BECAUSE THE
MOVEMENTS ARE SO CLOSE FROM THE REALITY OF THE PLAYERS IN A GAME SITUATION

5. CONCLUSSIONS

Wheelchair tennis sport is an
intermitent anaerobic sport with aerobic
recovery phases

Very close with able tennis

We need to adapt the training systems
to the real play time in wheelchair
tennis competition.

We have to control the pattern activity
and register the intensity of the game
play.

The main sources system to provide
energy are the aerobic and alactic
anaerobic pathway.

Pay attention to the prevention with the
core stability and cuff rotators in
shoulders.

We need much more research!!

THEORETICAL AND PRACTICAL CONCEPTS
RELATED TO WHEELCHAIR TENNIS

DAVID SANZ RIVAS

LEUVEN, BELGIUM
' NOVEMBER, 2011

THANKS FOR YOUR ATTENTION

RFET

REAL FEDERACION
ESPANOLA DE TENIS

David Sanz Rivas ©




