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ABSTRACT

Jonsson Holm, D, Stålbom, M, Keogh, JWL, and Cronin, J.

Relationship between the kinetics and kinematics of a unilateral

horizontal drop jump to sprint performance. J Strength Cond Res

22(5): 1589–1596, 2008—The aim of this studywas to investigate

the relationship between the kinematics and kinetics of a single-

leg horizontal drop jump (SLDJ) to sprint performance. Twenty

regional-level male team-sport athletes gave informed consent

to participate in this study. All subjects performed a series of

25-m sprints (measured by dual-beam infrared timing lights)

and SLDJ (with both legs) in randomized block order during the

same testing session. The SLDJ required the subjects to step

downwards off a 20-cm box, land on the force plate (operating

at 500 Hz) with the specified foot, and jump for maximal hori-

zontal distance while minimizing ground-contact time. Jump dis-

tance, particularly when normalized to a subject’s height, was

the strongest correlate to sprinting time for all three (5, 10, and

25 m) distances (20.44, r,20.65). Multiple linear regression

analyses indicated that the SLDJ could account for a high level of

variance in sprint time (0.49 , r2 , 0.68) and that these

predictions had a relatively low standard error of estimate (0.02–

0.10 seconds). These results further support the contention that

jump (particularly horizontal) and sprint ability for short distances

are highly related. Whereas practitioners should consider using

more horizontal than vertical jumps in the training and testing of

most team-sport athletes, additional research into the kinetic

determinants of jumping and sprinting may allow a more specific

and individualized exercise prescription for improving certain

aspects of sprinting such as step length or step rate or the

vertical vs. horizontal contributions to propulsion.

KEY WORDS ground-reaction force, prediction, running, stretch-

shorten cycle

INTRODUCTION

B
ecause sprinting speed is such a critical factor for
performance in many team sports, strength and
conditioning trainers spend considerable time
trying to improve their athletes’ sprinting ability.

General weight training, Olympic weightlifting, plyometrics,
and resisted sprinting can all be used to improve sprinting
speed (2,20,31,33,39). Unfortunately, without a strong un-
derstanding of the determinants of sprinting speed and how
these forms of exercise may improve each of these
determinants, it is unlikely that the conditioner will prescribe
the optimal training program to each athlete.

Sprinting speed is the product of step length and step rate
(frequency) (11). Thus, to improve sprinting speed, athletes
need to improve (at least) one of these factors (step length or
rate) while the other factor remains unchanged or reduces to
a lesser extent than the gain in the former. The interactions
between step length and step rate and their influence on
sprinting performance have been widely investigated
(13,23,36). Although not universally accepted, Hunter et al.
(13) and Weyand et al. (36) have proposed that the greatest
determinant of sprinting speed is step length or flight
distance, which, in turn, is most highly related to the
magnitude of the horizontal ground-reaction impulse or
vertical ground-reaction impulse/time, respectively.

Another approach used by sports scientists to gain an
insight into the determinants of sprinting speed is to examine
the relationship between sprinting speed, strength, and power.
Such studies have typically shown moderate to moderately
high correlations between sprinting speed and that of strength
(mass lifted) and/or jump distance (1,15,24,37,38). Although
such results are interesting and have some relevance to
conditioning practice, these studies do not indicate what
aspect(s) underlying performance in the strength or jump test
was most related to sprinting speed. Because kinetics are, by
definition, the causes (determinants) of motion, kinetic
analyses of the strength or jump tests may provide further
insight into those variables that better relate to sprinting
speed than the more commonly assessed performance
measures of mass lifted or distance jumped. This assertion
is supported by a number of relatively recent studies (1,7,17)
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of elite rugby league players, elite age-group soccer players,
and subelite sprinters, respectively.

To gain a more complete picture of the kinetic profiles of
these ‘‘predictor’’ jump or strength tests, numerous dependent
variables such as mean and peak force and impulse in both the
vertical and anterior-posterior (horizontal) directions should
be obtained. However, to minimize the number of statistical
comparisons and, hence, the chance for false-positives, it may
be recommended that such studies include only one predictor
test. As a result, these studies would need to select a predictor
test that possesses high levels of face validity to sprinting
performance. One such test could be the horizontal single-leg
drop jump (SLDJ), a test that has recently been shown to
be a reliable measure of unilateral lower-body power (32).
As described previously, the SLDJ involves high levels of
unilateral horizontal and vertical force production and the
imposition of relatively high stretch-shorten cycle (SSC)
loads (32). Thus, the SLDJ was chosen because it seems to
possess higher levels of face validity to sprinting (10,13,22)
than the majority of bilateral and/or vertical jump tests
commonly used in the literature (7,15–18,24).

The present study was conducted to examine the relation-
ship between jumping and sprinting performance (over
multiple distances) using the SLDJ. It was hypothesized that
SLDJ and sprint performance would be highly related, with
the strength of this relationship greater for short than long
sprints and when using the jump kinetics rather than the
kinematic (jump distance) measures. These data have
considerable relevance to conditioning practice because only
by increasing our understanding of the determinants of
sprinting ability can practitioners systematically assess and
develop conditioning programs that specifically address each
physical/technical constraint that limits sprinting ability.

METHODS

Experimental Approach to the Problem

The present study used a cross-sectional approach to further
examine the relationship between jumping and sprinting
performance in team-sport athletes. Specifically, correlational
and multiple linear regression analyses were conducted to
determine the relationship between sprint time and a number
of SLDJ kinematic and kinetic measures.

Subjects

Twenty men (mean 6 SD; age 22 6 3 years, height 180 6

7 cm, mass 80 6 9 kg) from different team sports (primarily
touch football, rugby, and basketball) competing at the
regional level in New Zealand signed an informed consent
form before participation in this study. The athletes were in
the late preseason or early in-season phase at the time of test-
ing, had been participating in their chosen sport for at least 3
years, and often had some general (but not extensive) weight
training experience. None of these athletes reported any
current lower-limb injuries that could affect their performance
or leave them prone to injury as a result of the testing

procedures. Ethical approval for this study was granted by the
Auckland University of Technology ethics committee.

Design

All subjects completed the sprint and jump tests within the
same testing session. A 5-minute rest period was given to the
subjects between the sprints and jumps. The jump and sprint
tests were performed in block randomized order to negate
order and fatigue effects. As a result of this design, it was felt
unlikely that a significant order effect would occur for any of
the dependent variables.

Although the subjects would often perform vertical and
horizontal unilateral and bilateral jumps in training and
competition, none of them had any previous formal testing
experience with the SLDJ. Therefore, the subjects were
shown the technique of the SLDJ by one of the researchers
and were required to practice this jump in two supervised
familiarization sessions before their testing session. Subjects
were instructed not to perform any other heavy leg training
during the 2 days before the testing session.

Procedures

At the beginning of the test session, the subjects performed
a warm-up, consisting of 5–10 minutes of jogging, followed by
a number of dynamic lower-body stretches and submaximal
sprints and/or jumps. The sprints and SLDJ were all
performed on an indoor, multipurpose sports hall.

Sprint Assessment. All sprints were performed for 25 m, with
5-, 10-, and 25-m splits recorded by dual-beam infrared timing
lights (Swift Performance Technologies, Australia). Each
sprint began from a two-footed parallel position 0.5 m behind
the first timing light. All sprints were initiated by the subject,
with time commencing when the first pair of infrared beams
was broken by the athlete’s body. The subjects were
instructed to make their first step forward; that is, no
backward step was allowed. This was to ensure standardized
starts between all subjects across all trials. Subjects performed
a minimum of three and a maximum of six (mode = 4) sprint
trials, so that performance in the sprint would reach a plateau.
The rest period between each sprint was 4 minutes.

Jump Assessment. The SLDJ was performed with both the
right and the left legs. The jumps were performed off a box
(height, 20 cm) placed on the long edge of a force plate (Type
9287 B; Kistler, Winterthur, Switzerland) sampling at 500 Hz.
This box height has been used safely for unilateral vertical
drop jumps in normal patients as well as patients with
a reconstructed anterior cruciate ligament (27). Further, this
height was selected as the kinetic energy needing to be
absorbed (and, hence, injury potential) on landing on one leg
from 20 cm would be virtually identical to that acting on each
leg in a bilateral drop jump from 40 cm, a drop height
commonly used in training and research (14,33,34). Subjects
stepped down from the box with their hands on their hips,
landed on the specified leg, and, thereafter, jumped for
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maximum horizontal displacement and landed on two feet
(see Figure 1). The instructions were to ‘‘minimize contact
time and maximize horizontal displacement.’’ The horizontal
displacement (to the nearest 1 cm) was measured with
a floor-mounted tape measure. This displacement was
calculated as the difference in position between the toe-off
position on the force plate to the heel of the foot closest to
the force plate on landing on two feet after the jump. If
a subject fell backward when landing, the jump was repeated.
A rest period of 1 minute took place between each of the

jumps. The order of jumps was randomized in block fashion,
with all the jumps completed by one (e.g., left) leg before
performing the jumps with the remaining (e.g., right) leg.

To maximize the reliability of the SLDJ, we followed the
recommendations of Booher et al. (4), with the jump test (for
each leg) considered completed when the subject’s perfor-
mance began to plateau. This typically took four to six
(mode = 5) trials. The intraday (coefficient of variation = 1.2–
4.3%) and interday (test-retest) reliability (coefficient of
variation = 2.3–8.3%; intraclass correlation coefficient =
0.74–0.96) of the kinematics and kinetics of SLDJ have been
shown to be high to very high (32). Similarly, high levels of
reliability for other unilateral horizontal jump tests involving
relatively high SSC loads have also been reported (3,25,29).

Data Analyses

All kinetic data from the SLDJ were filtered using a low-pass
second-order reverse-pass Butterworth filter at 6 Hz, similar
to the procedures of Hunter et al. (13). The following
dependent variables were calculated for each SLDJ: jump
distance, jump distance/height, reactivity coefficient (RC),
ground-contact time (CT), anterior-posterior impulse
(impulse AP), vertical impulse (impulse V), mean anterior-
posterior ground-reaction force (mean APGRF), mean
APGRF/CT, mean vertical ground-reaction force (mean
VGRF), mean VGRF/CT, peak anterior-posterior ground-
reaction force (peak APGRF), peak APGRF/CT, peak
vertical ground-reaction force (peak VGRF), and peak
VGRF/CT.

The four kinetic variables that were normalized to ground-
contact time (mean and peak APGRF/CT, mean and peak
VGRF/CT) were analogous to rate of force-development
measures in that they gave an indication of the amount of
force produced during ground contact. However, because the
variables were merely calculated by dividing the respective
mean or peak force by the contact time, it was not felt
appropriate to refer to them as a true rate of force-
development measure. The RC (also referred to as the
reactive strength index) is equal to the jump distance divided
by the contact time (21). For all calculations, the contact time
was defined as the period of time in which the vertical
ground-reaction force was greater than 10 N (18).

With the exception of jump distance, the ‘‘rate of force-
development type’’ measures, and the RC, all of the SLDJ
variables were calculated using custom-designed Labview
software (Labview 6, National Instruments). For each subject,
the two longest SLDJ were identified, and the mean values for
all dependent variables were calculated from these two trials.
The two SLDJ trials with the highest RC for each subject were
identified, and the mean values were calculated from these
two trials. In addition, the two best times for every subject for
each sprint distance (0–5, 0–10, 0–25, 5–10, and 10–25 m)
were identified, with the mean of these values calculated and
used for analysis.

Figure 1. Starting, mid and final position of the single-leg drop jump
(SLDJ).

VOLUME 22 | NUMBER 5 | SEPTEMBER 2008 | 1591

Journal of Strength and Conditioning Research
the TM

| www.nsca-jscr.org



Statistical Analyses

Descriptive statistics for all variables were presented as means
and standard deviations to indicate centrality and spread of
results among subjects. Although the SLDJ was performed on
both the right and the left leg, a t-test showed that there were
no significant (p = 0.559) differences between the legs in
jump distance. Consequently, it was felt appropriate to pool
the data from the right and left legs for all dependent
variables (18).

Pearson product-moment correlations were used to de-
termine the strength of the relationship between the sprint
times and the jump kinetics and kinematics. To identify
factors that are important in predicting sprint performance
(for 0–5, 0–10, 0–25, 5–10, and 10–25 m), multiple linear
stepwise regression analyses were conducted using all jump
kinetic/kinematics measures (jump distance, jump distance/
height, RC, CT, AP and V impulse, mean and peak vertical
and anterior-posterior GRF, and mean and peak vertical and
anterior-posterior GRF/CT). From this analysis, the best
multiple-predictor model for each of the sprint distances was
derived. Because data from at least five subjects are required
for every predictor variable entered into a multiple regression
analysis (5), a maximum of four predictor variables could be
entered into each analysis. Regression diagnostics were used
to determine whether any outliers were present, whether the
data were normally distributed, and whether there were any
issues with multicollinearity (9,26). In accordance with the
recommendations of Garson (9) for testing multicollinearity,
all variables entered into the regression analyses had to have
tolerance, variance-inflation factors, and condition index
values of .0.20, ,4.0, and ,30, respectively. All statistical
analyses were conducted using Statistical Package for the
Social Sciences (SPSS version 14.0) with significance set at
a value of p ,0.05.

A power analysis was performed to determine the number
of subjects required. According to Hopkins (12), a correlation
of r = 0.5 is considered high and equates to an effect size of
1.2. Twenty-two subjects would, therefore, be required for
a correlation coefficient of r = 0.5 to be significant with 80%
power and a risk of type I error of 5%.

RESULTS

All subjects completed the familiarization and testing sessions
without any incidents or injuries. The group means for all
sprint and jump variables are presented in Table 1. The
relationship between sprint times and the kinetics and
kinematics of the jumps is displayed in Tables 2 and 3,
respectively. Jump distance was significantly correlated
to sprint time across all assessed (0–5, 0–10, 0–25, 5–10,
and 10–25 m) distances. Normalization of the jump distance
by the subjects’ height led to small increases in the strength of
these correlations. The strongest correlations were found
between 10-m sprint time and jump distance/height (r =
20.64 to 20.65).

Multiple linear stepwise regression analyses were per-
formed to determine the ability of the SLDJ kinetics/
kinematics to predict sprint performance. The results,
including the r2 value, the standard error of the estimate in
seconds (SEE), and the percent standard error of the estimate
(%SEE), are presented in Tables 4 and 5, respectively. The
strongest overall model was found for the prediction of the
5- to 10-m sprint time using the mean of the best two RC
jumps; this explained 68% of the performance variability.
Regardless of sprint distance, jump distance/height was the
first variable selected by all regression analyses, with the peak
or mean APGRF/CT typically being the other variable.

DISCUSSION

Results of the present study were somewhat consistent with
the initial hypotheses, with jump distance exhibiting
moderate to high negative correlations to sprint time (r =
20.44 to 20.65) regardless of whether the mean of the two
longest jumps or the mean of the two jumps with the highest
RC was used. These correlations were slightly higher in the
following cases: 1) when jump distance was normalized to
the athletes’ height, and 2) for the first 10 m and then the
remaining 15 m of the 25-m sprint. Because the correlations
did not differ according to whether the longest jumps or the

TABLE 1. Group means for all sprint and jump
variables.

Mean SD

Sprints
0–5 m (s) 1.13 0.05
0–10 m (s) 1.87 0.07
0–25 m (s) 3.78 0.15
5–10 m (s) 0.74 0.03
10–25 m (s) 1.90 0.08

Jumps
Jump distance (cm) 171 15
Jump distance/height 0.95 0.07
RC (cm�s21) 430 79
CT (s) 0.41 0.06
Anterior-posterior
impulse (N�s) 1257 458
Vertical impulse (N�s) 4556 986
Mean APGRF (N) 2334 117
Mean APGRF/CT (N�s21) 2831 333
Mean VGRF (N) 1135 156
Mean VGRF/CT (N�s21) 2843 525
Peak APGRF (N) 2573 203
Peak APGRF/CT (N�s21) 21433 595
Peak VGRF (N) 1871 253
Peak VGRF/CT (N�s21) 4766 1166

Only data for the mean of the two longest jumps are
presented here because the data for the jumps with the
highest RC were very similar. RC = reactivity coefficient;
CT = contact time; APGRF = anterior-posterior ground-
reaction force; VGRF = vertical ground-reaction force.
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jumps with the greatest RC were used, it seems that the
additional calculation required for the RC offers little
advantage over just using the longest jumps to predict
sprinting performance.

The magnitude of the correlations observed in the present
study between sprint and SLDJ performance seemed greater
than most of the literature for bilateral vertical jumps (7,15–
18,24). This result was expected because of the similarities

TABLE 2. Correlations between sprint times and the jump kinematics (mean of two longest jumps).

Sprint distance (m)

0–5 0–10 0–25 5–10 10–25

Body mass (kg) 0.11 0.21 0.24 0.34* 0.24
Height (cm) 20.05 20.03 0.02 0.01 0.03
Jump distance (cm) 20.55** 20.61** 20.51** 20.54** 20.40*
Jump distance/height 20.57** 20.65** 20.56** 20.59** 20.44**
RC (cm/s) 20.14 20.16 20.11 20.07 20.07
CT (s) 20.11 20.11 20.12 20.17 20.12
Anterior-posterior impulse (N�s) 0.00 20.06 20.17 20.14 20.25
Vertical impulse (N�s) 20.36* 20.33* 20.32* 20.30 20.27
Mean APGRF (N) 20.09 20.17 20.28 20.28 20.35*
Mean APGRF/CT (N�s21) 20.17 20.24 20.33* 20.36* 20.39*
Mean VGRF (N) 20.43** 20.37* 20.32* 20.22 20.24
Mean VGRF/CT (N�s21) 20.14 20.07 20.04 0.09 0.01
Peak APGRF (N) 20.16 20.20 20.29 20.25 20.35*
Peak APGRF/CT (N�s21) 20.22 20.26 20.33* 20.33* 20.37*
Peak VGRF (N) 20.37* 20.33* 20.24 20.18 20.14
Peak VGRF/CT (N�s21) 20.10 20.03 0.01 0.11 0.06

*Correlation is significant at the 0.05 level (two tailed).
**Correlation is significant at the 0.01 level (two tailed).
RC= reactivity coefficient; CT=contact time; APGRF=anterior-posterior ground-reaction force; VGRF=vertical ground-reaction force.

TABLE 3. Correlations between sprint times and the jump kinematics (mean of two highest RC jumps).

Sprint distance (m)

0–5 0–10 0–25 5–10 10–25

Body mass (kg) 0.11 0.21 0.24 0.34* 0.24
Height (cm) 20.05 20.03 0.02 0.01 0.03
Jump distance (cm) 20.54** 20.61** 20.51** 20.54** 20.40*
Jump distance/height 20.56** 20.64** 20.56** 20.59** 20.44**
RC (cm�s21) 20.14 20.15 20.12 20.07 20.09
CT (s) 20.15 20.17 20.17 20.23 20.15
Anterior-posterior impulse (N�s) 0.01 20.03 20.14 20.10 20.22
Vertical impulse (N�s) 20.42** 20.41** 20.38* 20.37* 20.32*
Mean APGRF (N) 20.10 20.17 20.27 20.27 20.33*
Mean APGRF/CT (N�s21) 20.19 20.27 20.35* 20.39* 20.40*
Mean VGRF (N) 20.42** 20.37* 20.33* 20.23 20.26
Mean VGRF/CT (N�s21) 20.16 20.10 20.09 0.04 20.06
Peak APGRF (N) 20.16 20.21 20.29 20.26 20.35*
Peak APGRF/CT (N�s21) 20.24 20.30 20.36* 20.37* 20.40*
Peak VGRF (N) 20.36* 20.31* 20.24 20.17 20.16
Peak VGRF/CT (N�s21) 20.12 20.07 20.04 0.05 20.01

*Correlation is significant at the 0.05 level (two tailed).
**Correlation is significant at the 0.01 level (two tailed).
RC= reactivity coefficient;CT=contact time; APGRF=anterior-posterior ground-reaction force; VGRF=vertical ground-reaction force.
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between sprinting and the SLDJ with both activities
involving unilateral ground contacts, high SSC loads, and
the production of horizontal as well as vertical forces (10,13).
When compared with the horizontal jump literature, the
correlations observed in the present study were somewhat
lower than those of Maulder and Cronin (18) and Nesser
et al. (24) but considerably higher than those of Maulder et al.
(17). The relative inconsistency of these findings was
surprising, but it may reflect interstudy differences in
a number of factors including subject characteristics (e.g.,
sprinting ability), sprinting distance, sprint start position
(block vs. standing start), and type of horizontal jump
performed. Nevertheless, the results of the study and that of
the vertical and horizontal jump literature suggest that
horizontal jump may better predict sprinting ability than
vertical jumps. On this basis, the astute strength and
conditioning trainer may use more horizontal jumps in the
training and testing of team-sport athletes. Although some
conditioners may question the reliability of such horizontal
jumps for testing, recent research has indicated that the SLDJ

and other horizontal tests possess similar levels of reliability
to that of the more common bilateral vertical jumps such as
the squat jump and countermovement jump (3,25,29,32).

In contrast to our initial hypothesis and that of the recent
literature (7,16,17), the results of the present study reveal that
the sprint-jump correlations were substantially greater when
using SLDJ distance than the SLDJ kinetics. Nevertheless,
significant negative correlations were still observed between
sprint time (over most distances) and a number of vertical
(impulse, peak force, and mean force) and anterior-posterior
(peak and mean force) kinetic variables. Although such
results only offer moderate support to the view that jump
kinetics may be strong determinants of sprinting perfor-
mance (13,36), future research should examine the relation-
ship between jump kinetics and that of the two primary
sprinting determinants: step length and step rate. Because the
forces produced during ground contact may be more
strongly related to step length (flight distance) than step
rate (11,13,36), it is possible that the correlation between
jump kinetics and step length would be stronger than that of

TABLE 5. Prediction equations using the best reactivity coefficient method.

Sprint distance (m)

0–5 0–10 0–25 5–10 10–25

Jump distance/height 20.327 20.752 21.415 20.304 20.656
Peak APGRF/CT 20.058 20.073
Mean APGRF/CT 20.130 20.051
Vertical impulse 20.022
Constant 1.563 2.466 4.845 0.965 2.369
R2 0.49 0.66 0.60 0.68 0.49
SEE (s) 0.03 0.05 0.10 0.02 0.06
SEE (%) 3.02 2.40 2.67 2.50 3.35

CT = contact time; APGRF = anterior-posterior ground-reaction force; SEE = standard error of the estimate.

TABLE 4. Prediction equations using the best jump method.

Sprint distance (m)

0–5 0–10 0–25 5–10 10–25

Jump distance/height 20.434 20.793 21.498 20.320 20.699
Peak APGRF/CT 20.030 20.057 20.130
Mean APGRF/CT 20.052 20.136
Constant 1.488 2.519 4.951 0.983 2.411
R2 0.49 0.65 0.60 0.67 0.49
SEE (s) 0.03 0.05 0.10 0.02 0.06
SEE (%) 3.20 2.42 2.69 2.54 3.33

CT = contact time; APGRF = anterior-posterior ground-reaction force; SEE = standard error of the estimate.
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jump kinetics and sprinting speed, as assessed in this and
previous studies (7,16,17). Such an approach would further
improve our understanding of the determinants of sprinting
performance (13,23,30,36) and improve the ability of prac-
titioners to individualize the exercise prescription so that
athletes who need to increase their step length would
perform a different program than those athletes who need to
increase their step rate.

Regardless of using the mean of the two longest SLDJ or
the two SLDJ with the highest RC, the stepwise linear
regression analyses had r2 values of between 0.49 and 0.68
across all five distances. This indicates that performance in
the SLDJ explains about one-half to two-thirds of the var-
iance in sprint times across these distances. The prediction
error (SEE) of these equations ranged from 0.02 to 0.10
seconds (2.28–3.35%), values that seem consistent with the
results of much more complicated and time-consuming
metabolic modeling studies (6,35). Consistent with the trends
observed for the correlations, a greater percentage of variance
was explained for the short (#10 m) than longer (10–25 m)
sprint distances. Such results further support the view that
one of the primary determinants of short-distance sprinting
performance is the ability of the lower-extremity musculature
to produce high levels of force and impulse during ground
contacts of short duration (1,15,18). Further support for this
view can be found in several resistance training studies that
have found that the training-related gains in sprinting speed
were typically greater when assessed over short (#10 m)
than longer (20–40 m) distances (2,20,33).

It must, however, be acknowledged that there are some
limitations to the design of this study. The first is that although
correlations describe the relationship between two variables,
any association (regardless of its strength) does not nec-
essarily imply causation. The second was the use of a mixed
athletic group. By using a mixed sample, the heterogeneity of
the sample will likely increase, thereby making it more
difficult to find statistical significance. It is also possible that
the 5- and 10-m split times from the 25-m sprint might have
differed from what would have occurred if the athletes
actually had performed 5- or 10-m sprints. However, because
many studies have recorded short (5- and 10-m splits) from
longer (20–50 m) sprints (8,19,28,39), and because the
energetics of such short-duration high-intensity activity
seem similar (6,35), we feel that the 5- and 10-m split sprint
times from the 25-m sprint would be similar to that obtained
from actual 5- and 10-m sprints.

PRACTICAL APPLICATIONS

The results of the present study further support the view that
jumping and sprinting abilities are highly related and that
sprint times can be accurately predicted by a number of jump
kinematic and kinetic measures, particularly when the sprint
distance is short (,10 m) and when assessed with horizontal
rather than vertical jumps. Because the reliability of these
horizontal jump measures can also be very high (given

sufficient familiarization), it is recommended that practi-
tioners strongly consider using horizontal rather than vertical
jumps in the training and testing of athletes who perform the
majority of their sprints over short distances. However,
because it is still not clear whether the kinematics (e.g., jump
distance) or kinetics of these jumps best predict sprint
performance, future research should examine the relationship
between these jump variables and the key determinants of
sprinting speed such as step length and step rate. Such
research would further our understanding of the determinants
of sprinting and assist the practitioner in individualizing the
prescription of training so that the exercises performed can be
specifically tailored to improving the factors that limit each
athlete’s sprinting ability, such as step length or step rate.

ACKNOWLEDGEMENTS

We wish to thank all of the subjects who participated in this
study. No external support was provided for this study.

REFERENCES

1. Baker, D and Nance, S. The relation between running speed and
measures of strength and power in professional rugby league players.
J Strength Cond Res 13: 230–235, 1999.

2. Blazevich, AJ and Jenkins, DG. Effect of the movement speed on
resistance training exercises on sprint and strength performance in
concurrently training elite junior sprinters. J Sports Sci 20: 981–990,
2002.

3. Bolgla, L and Keskula, D. Reliability of lower extremity functional
performance tests. J Orthop Sports Phys Ther 26: 138–142, 1997.

4. Booher, LD, Hench, KM, Worrell, TW, and Stikeleather, J.
Reliability of three single-leg hop tests. J Sports Rehabil 2: 165–170,
1993.

5. Bradshaw, EJ and Le Rossignol, P. Anthropometric and bio-
mechanical field measures of floor and vault ability in 8–14 year old
talent-selected gymnasts. Sports Biomech 3: 249–262, 2004.

6. Bundle, MW, Hoyt, RW, and Weyand, PG. High-speed running
performance: a new approach to assessment and prediction. J Appl
Physiol 95: 1955–1962, 2003.

7. Chamari, K, Hachana, Y, Ahmed, YB, Galy, O, Sghaier, F, Chatard,
JC, Hue, O, and Wisloff, U. Field and laboratory testing in young elite
soccer players. Br J Sports Med 38: 191–196, 2004.

8. Gabbett, TJ. Skill-based conditioning games as an alternative to
traditional conditioning for rugby league players. J Strength Cond Res
20: 309–315, 2006.

9. Garson, GD. Multiple regression. In: Statnotes: Topics in Multivariate
Analysis. Available at: http://www2.chass.ncsu.edu/garson/pa765/
statnote.htm. Accessed February 2, 2007.

10. Harland, MJ and Steele, JR. Biomechanics of the sprint start. Sports
Med 23: 11–20, 1997.

11. Hay, J. Track and field: running. In: The Biomechanics of Sports
Techniques. J. Hay, ed. Englewood Cliffs, NJ: Prentice Hall, 1993.
pp. 396–423.

12. Hopkins, WG. A new view on statistics. In: Sportscience. Available at:
http://sportsci.org/resource/stats/index.html. Accessed March 5,
2005.

13. Hunter, JP, Marshall, RN, and McNair, PJ. Interaction of step length
and step rate during sprint running. Med Sci Sports Exerc 36: 261–271,
2004.

14. Kellis, E, Arabatzi, F, and Papadopoulos, C. Muscle co-activation
around the knee in drop jumping using the co-contraction index.
J Electromyogr Kinesiol 13: 229–238, 2003.

VOLUME 22 | NUMBER 5 | SEPTEMBER 2008 | 1595

Journal of Strength and Conditioning Research
the TM

| www.nsca-jscr.org



15. Kukolj, M, Ropret, R, Ugarkovic, D, and Jaric, S. Anthropometric,
strength and power predictors of sprinting performance. J Sports
Med Phys Fitness 39: 120–122, 1999.

16. Liebermann, DG and Katz, L. On the assessment of lower-limb
muscular power capability. Isokinet Exerc Sci 11: 87–94, 2003.

17. Maulder, P, Bradshaw, EJ, and Keogh, J. Jump kinetic determinants of
sprint acceleration performance from starting blocks in male
sprinters. J Sports Sci Med 5: 359–366, 2006.

18. Maulder, P and Cronin, J. Horizontal and vertical jump assessments:
reliability, symmetry, discriminative and predictive ability. Phys Ther
Sport 6: 74–82, 2005.

19. McBride, JM, Nimphius, S, and Erickson, TM. The acute effects of
heavy-load squats and loaded countermovement jumps on sprint
performance. J Strength Cond Res 19: 893–897, 2005.

20. McBride, JM, Triplett-McBride, T, Davie, A, and Newton, RU. The
effect of heavy- vs. light-load jump squats on the development of
strength, power, and speed. J Strength Cond Res 16: 75–82, 2002.

21. Mcclymont, D and Hore, A. (2003). Use of the Reactive Strength
Index (RSI) as a plyometric monitoring tool. In: Coaches’ Information
Service. Available at: http://coachesinfo.com/category/rugby/253.
Accessed September 16, 2006.

22. Mero, A and Komi, PV. Force-, EMG-, and elasticity-velocity
relationships at submaximal, maximal and supramaximal running
speeds in sprinters. Eur J Appl Physiol 55: 553–561, 1986.

23. Murphy, AJ, Lockie, RG, and Coutts, AJ. Kinematic determinants of
early acceleration in field sport athletes. J Sports Sci Med 2: 144–150,
2003.

24. Nesser, TW, Latin, RW, Berg, K, and Prentice, E. Physiological
determinants of 40-meter sprint performance in young male athletes.
J Strength Cond Res 10: 263–267, 1996.

25. Parker Simpson, R and Cronin, J. Reliability of a unilateral horizontal
leg power test to assess stretch load tolerance. Meas Phys Ed Exerc
Sci 10: 169–178, 2006.

26. Peat, J and Barton, B. Medical Statistics: A Guide to Data
Analysis and Critical Appraisal. Carlton: Blackwell Publishing, 2005.

27. Petschnig, R, Baron, R, and Albrecht, M. The relationship
between isokinetic quadriceps strength test and hop tests for
distance and one-legged vertical jump test following anterior
cruciate ligament reconstruction. J Orthop Sports Phys Ther 28:
23–31, 1998.

28. Pyne, DB, Gardner, AS, Sheehan, K, and Hopkins, WG. Fitness
testing and career progression in AFL football. J Sci Med Sport 8:
321–332, 2005.

29. Ross, MD, Langford, B, and Whelan, PJ. Test-retest reliability of
4 single-leg horizontal hop tests. J Strength Cond Res 16: 617–622,
2002.

30. Sheppard, J. Strength and conditioning exercise selection in speed
development. Strength Cond J 25(4): 26–30, 2003.

31. Spinks, CD, Murphy, AJ, Spinks, WL, and Lockie, RG. The effects of
resisted sprint training on acceleration performance and kinematics
in soccer, rugby union, and Australian football players. J Strength
Cond Res 21: 77–85, 2007.
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