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Abstract

Due to the direct relationship between playing soccer and walking and running at different
speeds, recognizing various running patterns plays a major role in prescribing better
training programs and improving the athletes’ performance in different age groups. The
purpose of the present study was to register the characteristics of stance phase in soccer
players in different age groups and to find probable differences. Fifty-eight amateur
football players of Sepahan Football Academy in Mobarakeh city in 3 age groups of U-
13, U-15 and U-17 participated in this study. The players performed the test at 4 different
tasks of walking, jogging, running in self-selected speed, and sprinting barefooted on a
straight path that a foot scan was mounted in the midway. The results showed that in
general, the progression angle decreases by aging and increases by the speed. Regarding
the timing of sub-phases, the results showed difference between groups of different age
groups. The results also revealed that the timing differs in sub-phases in different speeds.
These findings could be useful in prescribing suitable running patterns in running trainings
for age group soccer instructors.
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Extended Abstract

Background and Purpose

Football is one of the most popular sports over the world. This popularity has led
to the remarkable acceptance of young people and the spread of this sport over the
world in recent years. Based on statistics on the most popular sports around the
world, soccer is the first place of this list with about 3.5 billion followers by a
significant margin (1). The huge benefit of nurturing talented youngsters has led
to the establishment of football academies and schools alongside professional
football clubs around the world (2). In addition, technique means all the
movements specific to the game of football, leading to a correct and purposeful
game (3). Running is one of the most common elements in many sports such as
football, which plays an important role in game tactics as well as competition
preparation. Considering the nature of football, running in different forms and
speeds is one of the most important parts of every football player's performance.
In football, running is one of the basic skills so that the players are constantly
running during 90 minutes. This issue shows the importance of paying attention
to the topic of running in this sport.

Considering that most of the studies conducted on the running of football players
of different age groups have focused mainly on physiological factors, and
biomechanical factors have been less addressed, therefore, the present study aims
to identify the characteristics of the stance phase of the soccer players in the age
groups. Addressing biomechanical factors of the age group soccer players helps
to open a new perspective in these people. The purpose of this study was to
investigate the characteristics of the stance phase characteristics of football
players in different age groups. The results of the present study can be used in
adopting training methods to improve gait patterns in age groups.

Materials and Methods

A total of 58 male football players from different age groups in 3 age groups of
under 13 (17 players), under 15 (24 players) and under 17 years (17 players)
participated in the study. After warming up, the participants performed 4 tasks of
walking, jogging, running at a self-selected speed, and running at maximum speed
barefoot on a specified 16-meter path where the foot scan (RsScan International,
Belgium, 578mmx418mx12mm, 4096 sensors, 253 Hz) was located in the middle
of that path.

The relative time of stance sub-phases and foot progression angle were calculated
and analyzed. To obtain the foot progression angle (the angle between the
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direction of the person's movement and the longitudinal axis of the foot; the line
that passes between the inner and outer parts of the heel to the head of the second
metatarsal) was calculated by Footscan Gate 7 software. Moreover, for each of
the sub-phases, the relative time of the stance was calculated as a percentage of
stance.

Results

Foot progression angle

The results showed that, overall, the foot progression angle is different between
the groups at different speeds (F(4,53)= 2.768, p=.037, ES= .173). The results of
univariate analysis of variance showed that there is a difference between the
groups in the foot progression angle only in the two tasks of running at self-
selected speed (F(2)= 3.531, p=.036, ES=.114) and running at maximum speed
(F(2)= 3.340, p= .043, ES=.108). The results of the post hoc LSD test showed
that there is no difference in the foot progression angle during walking and jogging
between different age groups (p > 0.05). However, there is a difference between
the groups in the forward angle during running at self-selected speed and running
at maximum speed. The results indicated that, in general, speed has a significant
effect on people's foot progression angle (F(3,55) = 26.024, p = .001, ES = .587).
These results showed that the forward angle increases linearly with increasing
movement speed (F(1)=77.418, p=.001, ES=.576).

The results of the multivariate analysis of variance test showed that, in general,
the timing of the stance sub-phases in the various movement tasks is different
(F(12,45)=9.185, p=.001, ES=.710). In the under 13 years group, the results
revealed that only the relative duration of the forefoot push-off sub-phase is
affected by the movement speed (F(3)=5.619, p=.002, ES=.926).

In the under 15 years group, the results showed that the movement speed (type of
task) has a significant effect on the relative time of the initial contact sub-phase
(F(3)=7.212, p=.001, ES=.978) and forefoot push-off sub-phase (F (3) = 14.276,
p = .001, ES = 1.000). In age group under 17 years the results showed that
movement speed has an effect on the timing of all four stance sub-phases (Figure
1).
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Fig 1- Relative timing of stance subphases in locomotion with different speeds in

Discussion

the groups. vertical axis represents relative timing of the subphases in percent.

The results of the present study showed that there is a difference among different
age groups in the foot progression angle and the timing of the stance sub-phases
in locomotion at different speeds. In this study, it was shown that during running
at self-selected speed and sprint running, the foot progression angle in group under
17 years was lower than that of under 13 years group. Moreover, the results of the
present study showed that regardless of the groups, the foot progression angle
increases with the increasing movement speed. These findings are in line with the
findings of Catala et al. (2021), Figuerdo et al. (2009), Mendez-Villanova et al.
(2011), Mahafi et al. (2022) and Bouchet and Mendez-Villanova (2014), showing
differences in different age categories of football players in the basic football
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categories (4-7). Bouchet and Mendez-Villanova reported that speed performance
in maximum speed and anaerobic speeds is more efficient in older age groups than
in younger age groups (8). The reason for the difference in the running
performance of age groups may be explained that the acquisition of strength and
power occurs after puberty (9). Therefore, people in higher age groups show better
performance.

The results of the present study showed that apart from the present groups in
different age groups, the increase in speed is associated with an increase in the
foot progression angle. Thus, in general, the foot progression angle in the two
movements of running at self-selected speed and running at maximum speed is
significantly larger than jogging and walking. Further, the results showed that the
foot progression angle in running at maximum speed is significantly larger than
running at self-selected speed. The same is true in each of the age groups.
According to the results of the present study, it can be concluded that the forward
angle increases with the increase in movement speed. It has been shown that
specifically training running exercises can have more positive effects on running
and agility when carrying the ball in comparison with football training (10). In
this study, the researchers showed that performing specific exercises related to
running compared to specific football exercises in which a person accompanies
the ball while running has more effects and people achieved better performance
while carrying the ball at maximum speed (10). Therefore, it is recommended to
the football coaches in the age groups to advise the football players under their
supervision, while adopting specific running exercises, when running, the pattern
of running with a lower foot progression angle to be similar to more mature
patterns.

Conclusion

In general, the results of the present study showed that there is a difference
between groups (with various ages) in the foot progression angle and the timing
of the stance sub-phases in different speeds. Moreover, the findings of the present
study revealed that regardless of the groups, the foot progression angle increases
with the increase in movement speed. Finally, with increasing speed, the timing
of stance sub-phases changes and the timing of forefoot push-off sub-phase
increases. These findings can be useful for coaches of football players.

Message of the Article

Characteristics of stance phase of locomotion at different speeds of football
players are influential in overall performance of running. With an increase in age,
foot progression angle decreases, and with increasing speed, foot progression
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angle increases. The timing of the stance sub-phases changes with age and is also
affected by the increasing of movement speed. These differences due to age
should be considered in adopting correct running patterns of football players.
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Table 1- Demographic characteristics of the participants

U-17 years U-15 years U-13 years
17 24 17 N (n)
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61.52 + 8.74 44.29 £ 7.67 40.88 £ 9.59 Mass (KQg)
172.64 + 8.02 154.87 £ 9.61 146.94 + 10.02 Height (cm)
20.64 + 4.7 18.45+3.4 18.92+ 2.3 BMI (Kg/m?)

oo lis gl a5 ol eolaiwl Sligg,mls o3l 5l Wosls xsje5 o by ow,yp !y
s 00, 1) blise 25b b uilyls Jelos o3l 51 0701-0) 052 Laools ajs (95 le
3 g osliial Leles i1 5 S8 o kg 5 s 03, (65 S oy 1 5l (ES > s s
ooz (pilyly Jelow o piinSy (ills el slagsel 5l eles 5 (Lol il olulis
Sl jgdome 1) )5 0 55 LSD oiad (903 s oliiasl S hmin sy uilly Julovs
o 3l oolial b (s ol (sla Julows salas s oolictaal (ES) 5l o3lail (yologylis sl (175) (oot

i almil /40 5 loline prbaws ;5 VA asend ) Lul ol g ol 1580

1. SPSS

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



VEo¥ il F5 6oy IO 0,93 ¢ o359 i lalllas VoA

il Sale 045 s lod 9 59y 29l dnmwlon g2 —) S
Figure 1- Progression angle calculation and stance subphases
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Figure 2- Comparison of progression angle in running with self-selected speed and

sprinting in age groups
a: Indicates significant difference with U-13 group
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Figure 3- Progression angle in different speeds of locomotion in the age groups

a: Significant difference with walking, b: Significant difference with jogging, c:
Significant difference with running with self-selected speed
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different speeds
* Indicates significant differences.
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Vertical axis represents relative timing of the subphases in percent.
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