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ABSTRACT
Article Info: : [STSTEEE The sprint start is a complex skill characterized by a multi-joint and multi-plane task requiring
Received: 16 Nov 2020 complex muscle coordination to reach a large force exerted in the horizontal direction in a short time.
Accepted: 21 Nov 2020 Previous studies indicated that efficient acceleration over the first portion of a race is influenced by how
Available Online: 01 Mar2021 : @ Sprinter is positioned in the set command blocks.

A total of 15 elite women runners participated in this study. The subjects performed three
optional, and five selected sprint starts with 2-minute intervals. The Noraxon-MyoMotion device col-
lected the kinematic data, and a continuous relative phase method was used to calculate the joint
coordination pattern.

EBMIE The pattern of coordination between the lower limb joints were divided into 10 phases. There
were differences between the two types of starters in the initial phases, but no difference was noticed

Keywords: from the fourth phase.
Sprint start, Lower Indeed, there was irregularity in the early phases of the selected start type, while in the fol-
limbs coordination, ¢ lowing phases, the coordination pattern coincided, and it seems that if this process does not affect the
Continuous relative ¢ speed and acceleration of the athlete, it can be cautiously noted that sitting in any way in the start tech-
phase, Elite runner © nique will ultimately create common coordination in the joints.
Extended Abstract [2]. Achieving adequate acceleration in the first part of a
sprint is influenced by how the runner is positioned on the
1. Introduction blocks and the mechanism of detachment from the block
at the moment of gunshot [3]. The kinetic and kinematic
print running is an integral part of most patterns of elite athletes in the start and acceleration phases
sports [1]. A quick start is an important have received much attention in recent studies [4-6].
skill for the runner to have a maximum
performance during the race. The initial These studies’ results show an essential component
phase is a complex skill that requires complex muscular of the starting technique is the geometry and the body’s
coordination with several joints and in different movement position when sitting in the starting position including
planes to reach a large forward force in the shortest time the block’s position, the center of mass, and the body’s
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angle. The optimal angle of the front and back legs in
the posture position is the primary determinant of body
shape to achieve a fast horizontal speed at the moment of
detachment [8, 7]. However, accurate information about
the initial phase and the first steps of running can be
important for coaches to improve and develop their un-
derstanding of these two stages' movements. This study
aimed to compare the lower limb kinematic parameters
of elite female runners in two different types of starts.
This analysis shows the coordination between the joints
of the limb in the start phase.

2. Method

This study’s statistical population was women runners, 15
to 25 years old in Tehran city. From the statistical popu-
lation, 15 people were participated by random sampling
available method with a MeantSD age of 3.57+17.93
years, MeantSD weight 5+66.5 kg, MeantSD height
166.26+4.99 cm, and a 100-meter running record of
13.88+0.33 seconds.

The Noraxon-MyoMotion device made in the USA was
used to measure the kinematic variables in the starting skill.
Each subject warmed up for 10 minutes, and after placing the
sensors, they each made their start, which they do in com-
petitions, 3 times every 2 minutes. Then each subject made
a long start 5 times every 2 minutes. The Continuous Rela-
tive Phase (CRP) method was used due to the importance of
movement speed in starting skills [17-19], in which a phase
angle is obtained after obtaining the location of the normal-
ized angle and the normalized angular velocity.

To analyze the start skill data, all coordination data were
normalized to 100% (from the first move of the subject to
the first step after the start line) [21-23]. The Continuous
Relative Phase (CRP) of the hip and knee joint, thigh and
ankle, knee and ankle during the start movement was cal-
culated [17-19]. The most common values derived from
CRP data include the average over a separate period of the
cycle, with angles averaging every 10% of the cycle [12].
The normalized data in this study were also averaged dur-
ing every 10% of the cycle.

3. Results

The lower limb coordination pattern in the subjects was
calculated and was drawn in graphs in 100 pieces. Then, for
statistical calculations in every 10% of the cycle, averaging
was performed, and the parts where the difference between
the two starts was significant were listed.
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Results in knee-to-ankle coordination pattern: first
phase: (P=0.021), second phase: (P=0.03); thigh-to-
knee coordination pattern: second phase=(P=0.025),
third phase=(P=0.041), fourth phase=(P=0.018), fifth
phase=(P=0.01); thigh-back knee coordination pattern:
first phase=(P=0.035), second phase=(P=012), and third
phase=(P=0.008); thigh-to-ankle coordination pattern:
ninth phase=(P=0.018); thigh-to-ankle coordination pat-
tern: first phase=(P=0.01), second phase=(P=0.002), and
seventh phase=(P=0.06) showed a significant difference
and in other cases no significant difference was observed.

4. Discussion and Conclusion

This study showed that the initial phases’ lower limb co-
ordination pattern was significantly different between the
two types of starters, but no difference was noticed from the
fourth phase. In general, in coordination diagrams, when
CRP is equal to 0 degrees, the movement of the two oscil-
lators is in a phase that is, the two oscillators move in the
same direction, and the CRP angle of 180 degrees indicates
a completely anti-phase of the two oscillators, they also
show an opposite movement oscillator. Each CRP angle
between 0 and 180 degrees indicates out-of-phase fluc-
tuations that can be either in-phase or out of phase. Posi-
tive CRP values indicate that the distal limb is advanced
in phase space, and negative CRP indicates proximal limb
proximity. Scott stated that a quick start, higher speed, and
long start cause the person to push forward more. Also, the
running analysis shows that a long start is associated with
longer stride length and high speed, which can be a good
start for running [8].

Given that the selected start in this study was long, it can
be seen that the difference between the two types of the start
may be due to the preference of runners to use a short one.
Kinematic variables such as knee angle, ankle angle, and
shoulder rotation angle have critical importance in sprinting
and have an apparent effect on sprint running performance
[24]. In contrast, some researchers did not find significant
relationships between knee, pelvic, and ankle angles with
start performance in sprinting [25].

Researchers suggested the strongest and fastest runners
have a fast speed when leaving the start board due to the
acute angle of the lower limb joints in a position on the start
board, which allows us to have a broader range of joint ex-
tensions [26]. This study’s selected start had a 100-degree
angle in the back knee, which reduced the thigh angle in
both legs due to its position. At first, the difference was only
40%, which could be due to this issue. Hunter et al. [27]
stated an excellent start in a sprint can increase the horizon-
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tal forces when leaving the starting board and increase the
horizontal forces in the following steps.
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http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1
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