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Abstract
Purpose: The purpose of this study is to investigate the relationship between run-up velocity and jumping distance, 

and create a jumping distance estimation model that trainers may use practically for athletes at broad 
performance level. In a long jump, about ninety percent of the jumping distance is the athlete’s flying 
distance, and horizontal velocity, which has the highest effect on flying distance among biomechanical 
factors, is highly important in long jumps. Therefore, especially the velocity of the athlete in the last ten 
meters of run-up is considered to be the most important determinant of performance. 

Material: The research data was composed of 328 valid trials on 73 Turkish male long jumpers who were 18.7 (±2.8) 
years old. As a result of the correlation statistics obtained in this study, a linear regression model was formed 
between last-ten-meter running velocity and jumping distance, which was observed to have the highest 
correlation. 

Results: It was observed that the velocity for run-up in the last ten meters explained 76% of jumping distance. Based 
on the estimating equation, it may be stated that 0.1 m/s of increase in run-up velocity for male long jumpers 
will increase their jumping distance by 10.7 cm.

Conclusions: It was observed that especially the velocity in the last 10 meters of run-up was one of the most significant 
predictors of performance, and the estimation model established using the value of run-up velocity, which 
had the strongest relationship, was able to make high-accuracy estimations for both low and high values.
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Introduction1

In long jump, the purpose of the athlete is to gain 
velocity on a running track, and achieve a jump from the 
takeoff board to the furthest point in the sand possible. 
The distance between the part of the trace he leaves on 
the sand that is the closest to the takeoff board and the 
jumping line, is defined as the official jumping distance. 

A long jump is technically divided into four stages: 
1) Run-up, 2) Jumping, 3) Flight and 4) Landing. A 
study which investigated the ratios of the total distance 
performance in long jumping based on these stages, 
found these ratios as 5.4% for jumping (L1), 92.9% for 
flight (L2) and 8.0% for landing (L3) [1]. In other words, 
about 90% of total jumping distance is the distance of the 
athlete’s flight. This is why horizontal velocity, which has 
the highest effect on flying distance among biomechanical 
factors, is highly important in long jumps [2]. Success in 
long jumping is mostly dependent on athletes’ velocity. 
It is known that some high-level long jumpers, like Carl 
Lewis and Marion Jones, are also high-level sprinters [3]. 
Fastest ones are not the best long jumpers, but it may be 
stated that the best long jumpers are the fastest ones. This 
has been seen in the long jumping biomechanical analysis 
report of the 2009 IAAF World Athletics Championship. 
It was seen in both men and women that the athletes 
who came first had higher run-up velocities than others 
[4]. In a study Beamon’s, Powel and Lewis’s, who have 
the three best records in all times, kinematics data was 
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investigated. It was shown that the common characteristic 
of these athletes was that they all had 11 m/s of horizontal 
velocity [5]. Linthorne [2] also emphasized that male long 
jumpers need to have a horizontal velocity value of 10.6 
m/s to reach 8.00 meters of jumping distance.

Running velocity is expected to increase with a certain 
rhythm. Especially the velocity of the athlete in the last 
10 meters are considered as the most important indicators 
of performance. On the other hand, there is a decrease 
in running velocity towards the end of the approach 
run. Studies have shown that the most significant loss is 
experienced in the last 5 meters near the board [6]. 

Number of  studies reported that in long jumping, 
run-up velocity is the most important determinant of 
performance [1,7–10]. Bridgett and Linthorne [10] 
reported a strong relationship of 0.96 between horizontal 
velocity and jumping distance. Similarly, many studies 
emphasized the relationship between running velocity and 
jumping distance [1,7–9,11,12]. Schulek [13] artificially 
increased the run-up velocities of high-level athletes with 
the towing method. When velocity is increased artificially 
there was a high increase in jumping distance [13]. With 
another aspect, an increase of 0.1 m/s in run-up velocity 
increases the jumping distance by 6 to 12.8 cm [7, 10].

The studies of the relationship between running 
speed and performance revealed different correlation 
coefficients. The different correlation coefficients can be 
explained by some reasons. Such studies have generally 
been conducted with limited number of jumpers who 
have high-level technical skills and long jumping 
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distances, and usually during a major competition. For 
example, Hay & Miller [14] performed their study with 
12 athletes in the long jump final of the 1984 Olympic 
Games  in Los Angeles. Fukasiro [5] reported the data 
obtained during Mexico 1968, Seoul Olympic Games in 
1988 and the 1991 Tokyo World Championship. Lees et 
al.’s study [8] focused on 12 athletes that ran at the 1991 
World University Games to investigate the biomechanical 
component analyses selected for male athletes of long 
jumping. Nevertheless, it may be expected that studies on 
broader samples in terms of jumping distance and running 
velocity distribution in competitions may provide more 
useful results in investigating the relationship between 
run-up velocity and jumping distance, and making better 
estimations of jumping distance by usage of running 
velocity.

The purpose of this study is to investigate the 
relationships between run-up velocity variables of 
male long jumpers and jumping distance, and create a 
jumping distance estimation model that trainers may use 
practically.

Material and methods
Participants: The research data was composed of 328 

valid trials of 73 Turkish male long jumpers who were 
18.7 (±2.8) years old. The findings were obtained during 
official competitions (11) which were in the calendar of 
Turkish Athletic Federation. The data collection process 
started after the approval of Sakarya University Ethics 
Committee and with the permission of the Turkish 
Athletic Federation.

Research Design: The photocells used to determine 

running times of athletes were placed at 1m, 6m and 
11m behind the takeoff board (Smart Speed, Fusion 
Sport, Australia). Velocities for the 11m-6m section (V1), 
the 6m-1m section (V2), the total 10m (V10) and the 
difference between V2 and V1 (Vloss) were calculated 
for each jump. The official jump distances were recorded. 

Statistical Analysis: General characteristics of the 
participants were presented as means and standard 
deviations (±SD). Pearson correlation coefficients (r) were 
used to express the relationships between parameters. 
Interpretation of correlation coefficients was as follows: 
r≤ 0.49 weak relationship; 0.50 ≤ r ≤ 0.74 moderate 
relationship; and r≥ 0.75 strong relationship [15]. Linear 
regression analysis was used to find coefficients of 
determination (r2) for the relationships. For the statistical 
procedure, IBM-SPSS 20.0 software was applied and 
statistical significance was set at p<0.05.

Results
The demographic information about the sample is 

given in Table 1. The mean official distance of the jumps 
was found as 6.30 m, and the mean last 10 m run-up 
velocity (V10) was found as 8.89 m/s. 

Correlation statistics were calculated between jumping 
distance and running velocity variables. It was found that 
the run-up velocity variables V1, V2 and V10 had positive 
and strong relationships with jumping distance. The 
correlation between velocity losses and jumping distance 
was found to a negative and weak relationship (r=-0.27, 
p>0.05). 

In the regression analysis carried out after the strong 
relationship (r=0.81) found between the distant 5-meter 

Figure 1. Placement of photocells on the long jump runway	

Table 1. Mean and standard deviation values of the age, jumping distance and velocity variables for the sample

Variables n Mean (SD) Min Max
Age (year)

328

18.7 (2.8) 14.4 28.5
Jump Distance (m) 6.30 (0.71) 4.53 7.74
V1 (m/s) 8.88 (0.71) 7.08 10.89
V2 (m/s) 8.92 (0.54) 7.52 10.20
V10 (m/s) 8.89 (0.58) 7.29 10.32
Vloss (%) 0.71 (5.61) -11.66 17.82
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section (V1) of the last 10 meters of the run-up and the 
jumping distance, it was found that V1 was a predictor 
of jumping distance by 66% (Figure 2). In the regression 
analysis carried out after the strong relationship (r=0.82) 
found between the near 5-meter section (V2) of the last 
10 meters of the run-up and the jumping distance, it was 
found that V2 was a predictor of jumping distance by 68% 
(Figure 3). 

In the regression analysis carried out after the strong 
relationship (r=0.87) found between the last 10-meter 
section (V10) of the run-up and the jumping distance, it 

was found that V10 was a predictor of jumping distance 
by 76% (Figure 4).

As a result of the correlation statistics obtained in this 
study, a linear regression model was formed between V10 
and jumping distance, which was observed to have the 
highest correlation.

Linear regression model of run-up velocity and the 
jump distance

With the last 10 meters of approach velocity (V10) 
as the independent variable, and distance of long jump 
performance (official jumping distance) as the dependent 

Figure 3. The relationship between the approach run-up velocity which is V2 (6-1 m) and official jump distance (r=0.82, 
p<0.05; r2=0.68)

Figure 2. The relationship between the approach run-up velocity which is V1 (11-6 m) and official jump distance 
(r=0.81, p<0.05; r2=0.66)
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variable, a regression model was established.

As a result of the simple linear regression analysis, 
it was observed that there was a significant relationship 
between the velocity in the last ten meters of run-up and 
jumping distance (r=0.87). It was found that the velocity 
in the last ten meters of run-up was a strong predictor of 
jumping distance (F(1-326)= 1026.38, p<0.05). In this 
case, the velocity value in the last ten meters of run-
up explained the jumping distance by 76%. The main 
estimated variable coefficient of the regression equation 
(B=1.067) also showed that run-up velocity was a 
significant determinant (p<0.05) (Table 2). 

According to the regression analysis, the equation for 
estimating the jumping distance in long jump is as the 
following:

Y = (1.067X) – 3.184

Predictive Jump Distance = Y, Velocity of last 10 
meters (V10) = X

Based on the estimating equation, it may be stated 
that 0.1 m/s of increase in run-up velocity for male long 
jumpers will increase their jumping distance by 10.7 cm.

Discussion
According to the results of our study, statistically 

significant, positive and strong (V1=0.81, V2=0.82, 
V10=0.87) relationships were observed between the run-
up velocity variables and jump distance. Bridgett and 
Linthorne [10] studied with a group which had a mean 
jumping distance of 7.89 m and a mean run-up velocity 
of 10.4 m/s (n=22). 

They observed a strong correlation (0.96) between 
horizontal velocity and jumping distance. Mishra and 
Rathore [12] also found a strong relationship between 
the run-up velocity variables and jump distance (r=0.81, 
p<0.05).  Their sample group had a mean jumping distance 
of 4.71 m and a mean run-up velocity of 7.37 m/s (n=46). 
Moura et al. [11], in their study with 23 long jumpers, 
found a mean jumping distance of 7.32 m and a mean 
run-up velocity of 9.90 m/s. They reported the correlation 
between run-up velocity and jumping distance as 0.72. 

According to the results of the regression analysis in 
our study, it was shown that 76% of jumping distance 
may be explained by the variable of velocity in the last 
10 meters of run-up (V10) (r2=0.76). Nelson and Zebas 
[16], as a result of the regression analysis they conducted 

Figure 4. The relationship between the approach run-up velocity which is V10 (11-1 m) and official jump distance 
(r=0.87, p<0.05; r2=0.76)

Table 2. Significant test results of regression coefficients

Model
Unstandardized Coefficients Standardized Coefficients

t Sig.
B Std. Error Beta

1
(Constant) -3.184 .297 -10.729 .000

V10 1.067 .033 .871 32.037 .000

a. Dependent Variable: Distance
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between the horizontal velocity variable and jumping 
distance, reported that %46 of jumping distance may be 
explained by horizontal velocity. 

The estimation model presented in this study based on 
the horizontal velocity variable in the last 10 meters of 
run-up (11-1 m): 

Y = (1.063X) – 3.152

Predictive Jump Distance = Y, Velocity of last 10 
meters (V10) = X

According to the estimating equation of this study, 
it may be stated that an increase of 0.1 m/s in the run-
up velocities of male long jumpers will increase their 
jumping distance by 10.7 cm. In another study it was 
stated that the same increase in the run-up velocity will 
increase jumping distance by 6 cm [10]. Hay [17], in 
their review named the biomechanics of the long jump, 
wrote about three different studies on this topic. Based 
on an increase of 0.1 m/s in run-up velocities, the first 
study reported an increase of 8-10 cm, the second study 
reported an increase of 12 cm and the third study reported 
an increase of 8 cm in the jumping distance. Again, Hay 
[7], in their study investigating the relationship between 
jumping distance and run-up velocity (n=306), reported 
an increase of 12.8 cm in jumping distance related to an 
increase of 0.1 m/s in run-up velocity. Bridgett et al. [9] 
reported that each 0.1 m/s increase in the run-up velocity 
of an athlete will increase the athlete’s jumping distance 
by 8 cm. The findings of this study are in parallel with the 
previous ones. 

In a study on model values about elite long jumpers, 
Linthorne [2] emphasized that male long jumpers 
need to have a horizontal velocity value of 10.6 m/s to 
reach 8.00 meters of jumping distance. According to 
the estimating equation of this study, for an athlete to 
be able to jump 8.00 meters forward, he should have a 
velocity of 10.5 m/s. The last-ten-meter run-up velocity 
of the athlete who came first (8.54 m) in the 2009 Berlin 
IAAF World Championship was recorded as 10.99 m/s in 
the biomechanical analysis report [4]. In this estimation 
model, this athlete would complete a jump of 8.54. Moura 
et al. [11] reported that the long jumpers in their sample 
jumped a minimum of 6.52m (9.09m/s), a maximum 
of 7.99m (10.42 m/s) and a mean of 7.32m (9.90m/s). 
According to the run-up velocity values mentioned about, 
these values estimated for the present study were found as 

minimum 6.51m (9.09m/s), maximum 7.93m (10.42m/s) 
and mean 7.38m (9.90m/s). In another study, Bridgett 
and Linthorne  [10] found a mean jumping distance of 
7.89 m and a mean run-up velocity of 10.4 m/s. If we 
apply the mean run-up velocity value of their study in the 
estimation model here, this athlete would be able to jump 
7.91 meter with a run-up velocity of 10.4 m/s. As it may 
be seen, the estimation equation presented in this study is 
able to use run-up velocity values from different studies 
and produce jumping distance estimations that are very 
close to their findings.

Conclusions
Consequently, the strong relationship found between 

run-up velocity in the last 10 meters and jumping 
distance in long jumping, shows that run-up velocity was 
a significant factor in this sample. It was observed that 
especially the velocity in the last 10 meters of run-up was 
one of the most significant predictors of performance, and 
the estimation model established using the value of run-
up velocity, which had the strongest relationship, was able 
to make high-accuracy estimations for both low and high 
values. 

Highlights
The “technical efficacy score” calculation given below 

may be proposed for trainers to gain information about 
the current status of their athletes’ technical capacities 
and make comparisons. This calculation is made by 
dividing the jumping distance achieved by the athlete 
during training or competition, by the jumping distance 
estimated based on the run-up velocity of the athlete using 
the model established in this study (Technical efficacy 
score = Measured distance / Estimated distance). If the 
score obtained as a result of this calculation is lower than 
1, this means the technical efficacy of the athlete is low, 
while on the other hand, if the score is higher than 1, this 
means the technical efficacy of the athlete is high.
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