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Abstract
Keywords
Background and Aim: Elite soccer players face significant physical pressures
during training and competition to achieve their optimal performance level.
Internal Load, These pressures consist of internal and external loads, each of which can
contribute to injuries and a decrease in the athlete's performance. Therefore, this
External Load, study aims to investigate the possibility of predicting injuries in elite football
players associated with internal and external training loads and competition.
Injury Risk, Methods: This study is a prospective, descriptive cohort study. Data related to
41 players active in the Iranian Premier League in the 1400-1401 season were
Soccer, gathered in a targeted and accessible manner. Data on internal load were collected
using the perceived pressure scale, and data on external load were collected by
GPS. registering GPS data. Logistic regression was used to predict the occurrence of

injuries using statistical methods.

Results: The results showed that the variables of maximum speed, total distance,
duration, acceleration zone 3, deceleration in zone 1, and work rate intervals can
predict injury (p<0.05). However, variables such as average speed, deceleration
in zone 3, repeated sprints, sprint maximum acceleration, and RPE cannot predict
injury (p>0.05).

Conclusion: According to the results, it can be concluded that predicting injuries
in football players should not rely on a single factor. Instead, various aspects of
injury occurrences should be considered, such as maximum speed, total distance,
acceleration increase and decrease, and workload volume during training and
competition.
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Extended Abstract

Introduction

Elite soccer players experience an average of
two injuries per season, causing them to miss an
average of 37 days in a 300-day season. It has also
been shown that the risk of injury is higher during
match time than during training sessions. One of
the most recent epidemiological studies showing
an increase in injuries over the past 16 years has
highlighted that muscle injuries are one of the most
common injuries (2). In this context, non-contact
injuries are often preventable and are associated
with intrinsic, extrinsic, and workload-related risk
factors (3). Several preventive strategies (eg,
multipart protocols and warm-up prevention
programs) have been used to reduce injuries in
soccer players. However, preventive programs to
reduce injury rates are insufficient, mainly due to
the high physical demand required during soccer
matches (14). Therefore, this study aims to
investigate the possibility of predicting injuries in
elite football players associated with internal and
external training loads and competition.

Method

Data related to 41 players active in the Iranian
Premier League (e.g., Persian Gulf Pro League) in
the 1400-1401 season were gathered in a targeted
and accessible manner. Data on internal load were
collected using the perceived pressure scale, and
data on external load were collected by registering
GPS data. Logistic regression was used to predict
the occurrence of injuries using statistical methods.
According to the sample power analysis from past
studies, the sample size of 41 players is sufficient
to reduce the second type of measurement error
(19). Injuries are registered and collected with the
diagnosis and approval of each team's medical staff
in standard forms designed based on FIFA injury
registration forms (including the severity of the
injury, type of injury, injured side, previous injury,
and type of collision leading to damage).

Results

The results showed that the variables of
maximum speed, total distance, duration,
acceleration zone 3, deceleration in zone 1, and
work rate intervals can predict injury (p<0.05).
However, variables such as average speed,
deceleration in zone 3, repeated sprints, sprint

maximum acceleration, and RPE cannot predict
injury (p>0.05).

Discussion

Changing the duration according to the size of
the training and competition field into three
categories, playing on small, medium, and large
fields, directly affects the amount of activity and
physiological stress. Also, the increase in heart rate
during training and competition, that is, the
increase in the intensity of activity, can affect the
number of injuries due to this increase (33). The
results of the analysis of duration as an external
stress variable suggest that this variable is a
predictor of injury occurrence among top soccer
players (P=0.022). High training loads, even over
long distances, are associated with an increased
risk of injury. A 10% increase in distance covered
during exercise is associated with a 5% increase in
injury risk (34). The results of this study
demonstrate the importance and predictability of
this variable in elite soccer player injuries
(P=0.029). The results of the present study show
that the amount of work rate interval count is
significant, and this variable can predict injury in
the elite players of the Iranian Premier League
(P=0.03). The players with higher aerobic capacity
are better able to tolerate absolute changes in
training load than players with lower aerobic
capacity (9). Among the variables related to
maximum speed (P=0.03), average speed (P=0.06),
repetitive  speeds (P=0.06), and maximum
acceleration (P=0.05), only the maximum speed
variable can be a predictor. In general, activity with
a rate of more than 4 m/s is known as high-speed
running (40).

The acceleration variable in zone 3 shows that
higher acceleration levels in this zone protect
players from injury (P=0.01). On the other hand,
deceleration in zone 1 suggests that higher levels of
deceleration in this zone may increase the risk of
injury (P=0.04). Also, the decrease in speed in zone
3 (P=0.06) has a negative relationship with
damage. Acceleration and deceleration represent
key activities during team training and competition
(46). Internal load monitoring is primarily
performed in high-performance sports to determine
the amount of pressure applied and designed by
coaches and to reduce the risk of injury (16). The
results showed that the perceived pressure from
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training and competition sessions as a variable for
measuring internal load could not predict the
occurrence of injury (P=0.13).

Clinical application

The results of this study provide
recommendations on the relevance of monitoring
external and internal load indicators in
professional soccer to reduce the risk of injury
during training and competition. Coaches and
trainers should put their players in high-speed,
alternating acceleration and deceleration training
sessions, such as playing on small and large
fields, to reduce the risks associated with these
loads.
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Table 1. Logistic regression results of Iranian Premier League football players

Variable Z: S.E P. value OR Wald GlLepe
value

Maximum speed 2.14 1.24 0.03 14.45 4.61 1.91 2.90
Average speed 1.83 4.77 0.06 6422.37 3.36 1.83 3.95
Distance -2.17 0.01 0.02 0.09 471 0.93 9.92
Duration 2.283 0.83 0.02 6.70 5.21 1.74 4931
Acceleration zone 3 -2.33 1.50 0.01 0.02 5.44 0.0007  3.36
Decceleration zone 1 1.98 0.13 0.04 1.31 3.93 1.05 1.81
Decceleration zone 3 -1.88 0.45 0.06 0.42 3.53 0.15 9.48
Repeat sprints -1.83 0.38 0.06 0.49 3.35 0.21 9.69
Sprint Maximum Acceleration 1.93 7.68 0.05 2901221.82 3.74 6.66 1.34
Work Rate Interval Count 2.06 1.03 0.03 8.55 4.26 1.34 8.95
RPE -1.48 0.01 0.13 0.98 2.19 0.95 1.004

AIC

58.59
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