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Effects of pelvic stability on instep shooting speed and R
accuracy in junior soccer players
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Objective: The purpose of this study was to determine the effect of wearing a pelvic compression belt on ball speed and accuracy
in instep shoots of youth soccer players.

Design: Randomized cross-over design.

Methods: We included 20 male junior soccer players with experience of more than 5 years. Participants were randomly assigned
to two conditions: application of a pelvic compression belt and instep shooting or no application. Instep shooting was performed
three times at a distance of 20 meters from the position of the goal post, and the ball speed was measured using a speed gun at a po-
sition 5 meters behind the goal post. The shooting accuracy was measured based on a 5-point scale. The shooting accuracy was
measured by scoring 5 points at 2.44 meters in the middle of the goal area of area A, 3 points at 2.44 meters in the goal area of area
B, and 0 in the case of shooting outside the goal area C.

Results: After applying a pelvic compression belt, the mean speed of the ball was significantly increased (p<0.05). The max-
imum speed of the ball was significantly increased (p<0.05). The accuracy of the ball was significantly increased (p<0.05).
Conclusions: Through this study, we expect that the use of the pelvic compression belt can be applied as a training method to im-
prove the shooting ability of soccer players. Clinically, pelvic compression belts are expected to help rehabilitation soccer players

to improve their shooting accuracy.
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Introduction

Soccer is a game in which the ball is placed into the oppo-
nent’s goal, and the head, the foot, and the body is used as a
means of making a goal; however, a shoot made by the foot
constitutes most of the goal. That is, foot shoots are the most
frequently performed technique and is considered to be the
core of soccer games [1]. Shooting is an important part of the
soccer game, and therefore, its operation must be strong and
accurate.

Among these, instep shooting is a shooting action that
uses the wide area of the foot, and most kinematics re-
searchers report that the kick in a soccer kick is a better kick

than other types of kicks for maximum ball speed and accu-
racy [2]. Therefore, the improvement of instep kick per-
formance is recognized as one of the most important goals in
the training process of young soccer players, and practicing
shooting techniques in soccer is the first step in improving
soccer performance [3]. Previous studies have compared
and analyzed the kinematics of the instep shooting motion.
This study focuses on the correlation between instep shoot-
ing, lower limb motion, and the lower extremity muscles,
and discusses the important role of the lower extremity mus-
cles in the shooting motion [4]. Among them, some studies
have analyzed the limb segments of male and female soccer
players in terms of kinematics from the kick instinct kicking
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operation and presented the kinematic data of the supporting
foot during the kicking operation. According to the results,
in order to increase the ball's speed, it is important to position
the supporting foot side-by-side with the ball and increase
the foot speed immediately before the impact. In the down-
swing phase, the overall swing pattern contributes signifi-
cantly to the hip. It is emphasized that the timing of the knee
joint leading to the other knee joint is the time immediately
before the coinciding of both knees, which is the latter half
of the swing, to the time immediately before the impact.

In addition, studies on fitness and shooting performance
and studies on leg strength have been focused. The results of
the previous studies show that rather than only the leg
strength, both leg and core strength of the human body inter-
act with each other and have an important influence on the
fitness and shooting performance. Among the preceding ar-
ticles related to the core, the abdomen and the waist region in
the human body is called the power zone, thereby allowing
the limb to exert its strength and make it stronger, and the
core muscle in the center of the body is stimulated by the
movements of the limb. In order for one part of the body to
function effectively, the other part must function as a fixed
point so that it can perform effectively in sports activities. In
order to maintain the functional stability of the body, it is
said that the control of the muscles around the lumbar region
plays an important role [5]. If the state of the core muscle is
good, the energy of the trunk can be transmitted to the limbs.
As optimal state of the core muscle promotes trunk stabiliza-
tion and enhanced movement of the limbs [6]. Core pro-
grams affect the isokinetic strength, flexibility, and balance
ability of youth soccer players with chronic back pain. Core
exercises are very beneficial exercises for athletes who
maintain balance and agility through balanced stability of
the pelvis [7].

Recently, pelvic compression belts (PCB) have been used
in clinical practice to provide external stabilization of the
pelvis by providing compression on the sacroiliac (SI) joints
and as a tool for restoring stability of the stabilizing muscles
of the trunk and the SI joint [8]. In fact, the application of an
external pelvic compression belt to persons with low back
pain have been reported to be effective in reducing symp-
toms by reducing the stress placed onto the pain-sensitive
structures through increasing the compressive force in the SI
joint and promoting the stability of the pelvis [9]. The suffi-
cient activity of the muscles around the SI joint plays an im-
portant role in the regulation of joint stability and movement
[10]. In order to maintain the stability of the SI joints, coordi-

nation between the muscles by the control of the appropriate
nervous system is required [11]. The pelvic compression
belt affects pelvic motility [12] and applies pressure onto the
pelvis, which increases the abdominal pressure, and the
muscular activity of the pelvis during movement may pro-
vide additional proprioceptive stimulation to the gluteal
muscle through compression [13].

Therefore, the purpose of this study was to determine the
effect of the use of a pelvic compression belt on ball speed
and accuracy in instep shoots of youth soccer players.

Methods
Participants

This study was a part of the soccer federation of the Korea
Football Association conducted with 23 male junior soccer
players with an experience of 5 or more years. Participants
were selected from the preliminary questionnaires who have
not been diagnosed with injuries to the back, knee, or ankle
within the past 6 months, and who did not have any pain with
the shooting motion. Three out of 23 subjects felt pain dur-
ing shooting due to back and ankle pain and were excluded
from the study. A total of 20 subjects participated in the
experiment. All subjects were fully informed about the
methodology of the instep shooting and the purpose of the
study, and those who voluntarily agreed to participate in the
experiment were included. This study was conducted with
the approval of the Institutional Review Board of the
Daejeon University (IRB No. 1040647-201805-HR-002-03).

Procedure

This study is a randomized cross-over design study.
Subjects were given two colored cards in which they ran-
domly drew in order to determine their order. The red color
indicated no application of a pelvic compression belt and the
blue color indicated application of a pelvic compression belt
and instep shooting. The pelvic compression belt (The
Com-Pressor Belt; OPTP, Minneapolis, MN, USA) was
used to provide a compression force to the left and right SI
joint (Figure 1). The belt consisted of a body belt and a com-
pression band, which was applied directly under the anterior
superior iliac spine to compress the entire pelvis.

Instep shooting was performed three times at a distance of
20 meters from the goal post (Figure 2), and the ball speed
was measured by using a speed gun at a position 5 meters be-
hind the goal post. The average value of the maximum speed
record and the three full speed recordings were used as the
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Figure 2. Instep shooting wearing a compression belt.

measurement values of the present study [14].
Outcome measures

Shooting speed

The speed gun (Velocity Speed Gun; Bushnell, Overland
Park, KS, USA) has a minimum measuring error of 1 to 2
km/h. Since changing the position of the speed gun at every
measurement period could affect the results, measurements
were performed in the same position behind the goal post.
These distances ensured that the direction of motion of the
ball was less than 5 degrees from the straight line when the
gun was oriented horizontally towards the server, reducing
“cosine” errors to less than 0.5%.

Shooting accuracy
The shooting accuracy was measured by scoring 5 points
at 2.44 meters in the middle of the goal area of area A, 3

Table 1. General characteristics of subjects (N=20)
Variable Value
Age (y) 15.65 (0.59)
Height (cm) 161.75 (6.05)
Weight (kg) 50.35(7.25)
Career (y) 5.75 (0.44)

Dominant foot
Left 2
Right 18
Position
Strikers 13
Defenders 6
Goal keeper 1

Values are presented as mean (SD) or number only.

points in the goal area 2.44 meters of area B, and 0 points in
the case of shooting outside the goal area C [15].

Data and statistical analysis

The information obtained from the measurements was an-
alyzed using IBM SPSS Statistics ver. 22.0 (IBM Co.,
Armonk, NY, USA). The general characteristics of the sub-
jects were presented using the mean and standard deviation
using descriptive statistics and the Kolmogorov-Smirnov
normality test was conducted. A paired-t test was used to
compare the speed and accuracy of shoots with and without
pelvic compression belt. To investigate the effect of use of a
compression belt in each condition, the paired t-test was
conducted. Statistical significant was set at 0.05.

Results

General characteristics of subjects

The subjects of this study were Eunhye Middle School
male soccer players, with 18 who were right-foot-dominant,
and 2 who were left-foot-dominant. Their positions were 13
strikers, 6 defenders and 1 goalkeeper.

The mean age of the subjects was 15.65 years, mean
height was 161.75 cm, mean weight was 50.35 kg, and aver-
age career was 5.75 years. The characteristics of the subjects
of this study are shown in Table 1.

Comparison of shooting speeds

The mean speed was 75.4248.19 km/h when the pelvic
compression belt was not worn and was 80.22+7.52 km/h
when wearing the pelvic compression belt, which was sig-
nificantly increased by 4.80+1.98 km/h (p<0.05).
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Table 2. Comparison of shooting speed and accuracy with compression belt application (N=20)
Variable Wearing a belt Not wearing a belt t p-value
Mean speed (km/h) 80.22 (7.52) 75.42 (8.19) 10.841 <0.001
Maximum speed (km/h) 82.40 (8.42) 77.80 (8.48) 8.519 <0.001
Accuracy (score) 4.07 (0.61) 2.95 (1.02) 4.721 <0.001

Values are presented as mean (SD).

The maximum speed was 77.80+8.48 km/h when the pel-
vic compression belt was not worn, and 82.40+8.42 km/h
when wearing the pelvic compression belt, which was sig-
nificantly increased by 4.60+2.41 km/h (p<0.05; Table 2).

Comparison of shooting accuracy

The accuracy score was 2.95+1.02 points when the pelvic
press belt was not worn and was 4.07+0.61 points when
wearing the pelvic compression belt, which was sig-
nificantly increased by 1.13+1.07 points (p<0.05; Table 2).

Discussion

This study was conducted to investigate the influence of
the application of a pelvic compression belt on shooting per-
formance (accuracy, speed) of middle school soccer players.

In the results of this study, the accuracy, average speed,
and maximum speed of instep shooting were improved sig-
nificantly according to whether the pelvic compression belt
was worn or not. The average and maximum speed was sig-
nificantly improved. According to the study of Jovanovic et
al. [16], strength, power, agility, and flexibility are required
to be influential factors and physical coordination ability is
required. In addition, Gongalves and Pereira [17] reported
that pelvic fixation during dynamic trunk extension exercise
induces higher muscle activity in the trunk extensors, sug-
gesting that highly efficient training is possible in other
areas. It is believed that application of the pelvic com-
pression belt enhances the movement of the torso or lower
extremity by providing stabilization. Therefore, during the
shooting motion, pelvic compression will stabilize the pel-
vis and enable the muscles involved in shooting to become
more active. In addition, according to a study by Lee [18],
dynamic balance is increased when the pelvic compression
belt is worn, has a positive effect on the muscle activity of
the trunk related to the pelvic motility and stability, and con-
tributes to the external stabilization of the pelvis. There was
no statistically significant difference in leg strength between
the two groups, but there was an increase in the balance of

individuals with stroke and the strength of the lower legs
[19].

In conclusion, when the pelvic compression belt was
worn, it stabilized the trunk and increased the muscle activ-
ity of the lower limbs, and therefore, the average and max-
imum speeds were significantly increased. The shooting ac-
curacy was also improved. At the time of the experiment, the
players had muscle fatigue after training for more than 8
hours. At the time of the experiment, the players had muscle
fatigue after training for more than 8 hours. Since this is sim-
ilar to the real case of where the exhausted soccor player per-
forms a penalty shoot-out after playing an actual soccor
game, the shooting measurement results of this study are
considered to be of value. Long-term exercise and training
results in a decrease in the ability to produce maximum mus-
cle strength and thus, muscle fatigue changes the muscle
contraction efficiency and proprioception. It is considered
that training or competing for long periods of time may af-
fect motor coordination and postural control and sub-
sequently lead to joint or muscle deterioration [20].

Therefore, it plays an important role in distributing and
transferring the weight load to the place where the center of
gravity of the body is located in the SI joint and the pelvis
[8]. Stability should be provided to the SI joints and pelvis to
maintain alignment and dynamic balance of postures while
performing functional activities, such as beginning of move-
ment or walking and running. Previous studies have shown
that the proximal movement of the trunk are slow when limb
movements are slow [21] due to low multifidus muscle ac-
tivity, but when the limb movements are accelerated, the ac-
tivity of the multifidus muscles increases.

The pelvic compression belt is a tool that provides a cer-
tain amount of pressure [22], and relieves pain related to pel-
vic instability by increasing the passive stability of the pelvis
and promotes pain reduction in patients with unstable lower
backs and ST joints [23]. The study showed that the stability
of the SI joint and the pelvic girdle was improved with appli-
cation of a pelvic compression belt, which improved the per-
formance of functional activities such as shooting, and
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shooting accuracy was also improved.

As a limitation of this study, subjects were middle school
soccer players and consisted only male gender players and
therefore, it may be difficult to generalize the results to vari-
ous age groups and female soccer players. Therefore, future
studies should include soccer players with back pain, sub-
jects of various ages, and female soccer players as subjects
in order to further investigate the effects of applying a pelvic
compression belt.

In conclusion, the application of a pelvic compression
belt is considered to be an effective way to improve the per-
formance of shoots in instep shoots. Clinically, PCB are ex-
pected to help soccer players improve their shooting accu-
racy during rehabilitation.
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