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Abstract
Background
Tennis is a complex sport which is characterised by quick starts and stops as well as the involvement of several muscle 
groups during the different strokes. At elite level, there is a huge number of tournaments on different surfaces each year. 
So that the players can master the requirements of the game, they must be prepared physically as well as 
psychologically optimally for the running speed demands of tennis and to protect themselves against overloading 
damages and injuries. This study shows some important results about the characteristics of running speed demands in 
elite level tennis, and the implications for training a player’s physical working capacity as well as for preventing injuries. 

Methods
For the study thirteen clay court and seven hard court men’s singles matches were analysed by means of a 
systematic criterion catalogue. In the foreground this shows all of the playing situations in which a player prepares 
his next stroke with a running movement under “time pressure”. To categorise the running demand profile, several 
definitions were identified for different match situations. The results of this analysis were taken from a total of 
24 ranking list players (ATP 1-50) aged between 20 and 33 years. 

Results and conclusions
On hard courts, a top player at international level must operate at approx. 45% (n=1306), as opposed to 29% on clay courts, 
in all match situations under time pressure, i.e. under a raised running demand. Also the characteristics of the running 
demand on both these surfaces differ considerably. The rate of stroke errors differs between both tournaments with 
regard to the runs to each field side (forehand and backhand) as well as to each stroke (forehand and backhand). In the 
Australian Open substantially longer running ways are evident under high time pressure than, for example, on clay 
(5.1 2.7 m versus 4.7  1.6 m).We conclude that a match on a hard court is substantially more incriminating and can be 
therefore more injury-intensive for the tendons and joints. Therefore, it is necessary to train for these particularly high 
running demands so that adaptations can result in optimum performance and injury prevention.
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Results and conclusion

Table 1  Personal data of the tested tennis players regarding participation in each particular tournament (Player data at the time of the particular tournament) 

Clay court tournament 2004
Player data* Nation Age [years] Height [cm] Weight [kg] BMI [kg/m2] Ranking
Albert Costa ESP 28 180 78 24,1 25
Gaston Gaudio ARG 25 175 70 22,9 34
Fernando Gonzalez CHI 23 183 81 24,2 35
Tommy Haas GER 26 187 88 25,2 43
Lleyton Hewitt AUS 23 180 77 23,8 17
Nicolas Kiefer GER 26 182 80 24,2 58
Feliciano Lopez ESP 22 187 85 24,3 28
Nicolas Massu CHI 24 182 80 24,2 12
Jiri Novak CZE 29 190 86 23,8 13
Mark Philipoussis AUS 27 195 98 25,8 9
Sjeng Schalken NED 27 193 82 22,0 18
Rainer Schüttler GER 28 180 70 21,6 6
Vincent Spadea USA 29 182 77 23,2 29
Radek Stepanek CZE 25 185 75 21,9 46
Martin Verkerk NED 25 195 89 23,4 19
Mariano Zabaleta ARG 26 182 77 23,2 27

x 25,8 184,9 80,8 23,6 26,2
+-  s 2,1 5,8 7,2 1,1 14,4

Hard court tournament 2006
Player data* Nation Age [years] Height [cm] Weight [kg] BMI [kg/m� ] Ranking
Roger Federer SUI 24 185 80,5 23,5 1
Marcos Baghdatis ZYP 20 182 80,0 24,2 52
Nicolas Kiefer GER 28 183 80,5 24,0 24
David Nalbandian ARG 24 180 79,5 24,5 5
Nikolay Davydenko RUS 24 180 69,1 21,3 6
Sebastian Grosjean FRA 27 175 66,8 21,8 28
Fabrice Santoro FRA 33 178 72,7 23,0 63
Ivan Ljubicic CRO 26 193 82,7 22,2 9

x 25,8 182,0 76,5 23,1 23,5
+-  s 3,8 5,4 6,0 1,2 23,2

Total
x 25,79 183,92 79,37 23,4 25,29

+-  s 2,72 5,75 7,03 1,2 17,34
maximum 33 175 66,8 21,3 1
minimum 20 195 98 25,8 63

* Player data at the time of that particular tournament

MST_nummer2_2007.indb   15 10-08-2007   00:03:23



16 medicine and science in tennis              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2              september 2007   |  number 2

Figure 1  Frequency distribution of all observed criteria under time pressure on clay 

(orange) and hard courts (green)

Figure 2  Average values and standard deviations to the running distance in time 

pressure situations in clay and hard court tennis

Figure 3  Running distance to the FH and BH sides. Average values and standard de-

viations to the running distance differentiated for the forehand (FH) and backhand (BH)

Figure 4  Error rate in selected match situations. Progress of the error ratio in 

selected match situations
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Table 2  Percentile error ratio regarding the three time pressure situations for runs to the forehand (FH) and backhand (BH) sides. 

Error ratio-runs to the side. Low time pressure. Medium time pressure. High time pressure

Table 3  Percentile error ratio regarding the three time pressure situations for runs to the forehand (FH) and backhand (BH) strokes

ERROR RATIO - RUNS TO SIDE

Surface
Low time pressure Medium time pressure High time pressure

Out In Out In Out In
FH BH FH BH FH BH FH BH FH BH FH BH

[n]
Clay court 61 49 202 240 28 20 98 54 16 10 40 29
Hard court 17 41 107 262 50 38 188 188 32 31 89 90

[%]
Clay court 23,2 17,0 76,8 83,0 22,2 27,0 77,8 73,0 28,6 25,6 71,4 74,4
Hard court 13,7 13,5 86,3 86,5 21,0 16,8 79,0 83,2 26,4 25,6 73,6 74,4

ERROR RATIO - RUNS TO STROKE

Surface
Low time pressure Medium time pressure High time pressure

out in out in out in
FH BH FH BH FH BH FH BH FH BH FH BH

[n]
Clay court 69 41 267 175 28 20 101 51 17 9 40 29
Hard court 26 32 163 206 54 34 201 175 34 29 92 87

[%]
Clay court 20,5 19,0 79,5 81,0 21,7 28,2 78,3 71,8 29,8 23,7 70,2 76,3
Hard court 13,8 13,5 86,2 86,5 21,2 16,3 78,8 83,7 27,0 25,0 73,0 75,0
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