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SUMMARY
Background. Football is one of the world’s most popular sport with most players being 
younger than 18 years. Playing football can induce beneficial health effects in youth, 
but there is also a high risk of injury. In young football players, the relationship between 
injury risk in the different periods from peak height velocity (PHV) remains unclear. 
The objective of the study was to investigate the associations between the injury risk 
and injury burden in young Italian football players in different periods from PHV 
(pre-PHV, PHV and Post-PHV).
Methods. One hundred and forty-one young players (age = 13.9 ± 0.8 years) were 
subdivided in three groups on the basis of maturity status: PHV was set by taking 6 
months before and 6 months after the age at PHV; the 12 months before this year were 
allocated as the year before PHV (Pre-PHV); the 12 months after this year were allo-
cated as the year after PHV (Post-PHV).
The number of injuries was calculated for each player per year; injuries were classified 
by location, type, body-site and mechanism of injury (traumatic or overuse). Training 
and match injury incidence was also calculated and resulted 4.2 ± 6.9 per 1000 h and 
10.0 ± 34.2 per 1000 h, respectively.
Results. In total 25214 hours of exposure were recorded. A total of 83 injuries were 
reported. Most injuries (77%) were located in the lower limbs; the most common inju-
ries were joint/ligament injuries (36%). 
Traumatic injury showed a tendency to increase from the year before PHV to the year 
of PHV, and after this period a decrease can be observed; while, overuse injuries inci-
dence remains constant until PHV, and then decreased in the year after PHV, albeit 
the differences were not statistically significant. A non-significant higher training inju-
ry incidence was found at PHV, while match injury incidence was higher at Pre-PHV. 
Days missed due to injury show an increase up to PHV, and then a considerable 
decrease in the year after PHV; the difference among groups were statistically signifi-
cant (p = 0.039); moreover, the effect size between PHV and Post-PHV was moderate.
The mean of exposure shows a significant increase from the year before PHV to the 
year after PHV (p = 0.0089), furthermore, the effect size between Pre-PHV and Post-
PHV was large.
Conclusions. The results of this study on young Italian football players confirm the 
overall increased vulnerability of the athletes in the PHV period. Great attention 
should be given to the maturity status of the subjects. To try to limit injuries, training 
programs should be calibrated on the state of maturity of the players and not on their 
chronological age.
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BACKGROUND
Soccer is a complex contact sport that involves relatively 
high risks and rates of injury at all levels (young athletes, 
amateur, and professional), during training and match. A 
specific attention needs to be paid to sport injuries in youth 
athletes since it is very common for them to encounter an 
injury during competitive season, which determines restrict-
ed participation or training modifications and often a long 
time of absence from normal training (1). This, as a conse-
quence, imply a substantial reduction of the chances of 
reaching high levels of performance (2). 
As regards the nature and incidence of injuries in young 
soccer players, precise conclusions are difficult to draw 
from the available literature (3). Injury represents a central 
topic for sport science, where is thus fundamental to acquire 
a clear framework about injury risk factors, to the aim of 
planning preventive strategies. 
The adolescence represents a sensitive phase, in which 
a great variability in growth and maturation is observed 
between individuals. Growth rates show a significant 
increase during the adolescent growth spurt, with the peak 
height velocity (PHV) observed in average from 13 to 14 
years in boys, although with a certain inter-individual vari-
ability (4). PHV can be reached at different age, since indi-
viduals present a great variation the timing and tempo of 
biological maturation, so that within a specific age class it is 
possible to find subjects in different maturation stage, which 
can be classified as early, average or late maturers. 
The difference in biological maturation and the discrep-
ancies in size and performance observed in youth who 
play sports are the subject of great discussions regarding 
competitive disadvantages and the risk of injury. The rapid 
growth and, as a consequence, the period around PHV have 
been generally associated with an increased risk of injury in 
elite youth athletes, (5) even if not all studies agree (6, 7). 
The higher incidence at PHV has been interpreted as being 
due to the reduction of the concentration of bone mineral, 
increased tensile forces on vulnerable muscle attachments, 
decreased neuromuscular control and reduced flexibility 
that occurs in this period (4, 5, 8).
These factors combined with excessive functional overload 
result in an inflammatory degenerative process that can cause 
injury. Injuries are of two types: traumatic and overuse injuries.
Muscle injuries, joint dislocations and bone fractures are 
considered acute traumatic injuries. This type of trauma is 
generally due to a single event, which exceeds the resistance 
capacity of the structure, generating an injury (5, 6, 9). 
Chronic pathologies due to functional overload, therefore 
microtraumas that recur over time, are defined as overuse 
injuries (10). Somato-anthropometric changes and changes 

in body composition have been identified among the possible 
causes of overuse injuries (8). Studies investigating the etiol-
ogy of growing-up injuries in young players have document-
ed that the majority of overuse injuries caused an absence 
from play of more than 28 days (severe injury) (8, 11). Most 
of the functional overload injuries recorded in the litera-
ture were Osgood Schlatter and Sinding Larsen Johansson 
syndrome, caused by excessive overload of the myotendon 
complex and highly associated with growth. Microtraumas 
are observed not only in the muscle-tendon system, but also 
in the bone, cartilage and ligament (12). Non-individualized 
loads bring excessive overload to the anatomical structures 
mentioned above, generating a degenerative-inflammatory 
process that is at the basis of overuse injuries. This happens 
very frequently in the elite youth sectors, where incorrect 
load management combined with excessively intensive 
training can cause overuse injuries (3, 6).
Traumatic and overuse injuries occur mainly during PHV 
and this may be due to a double factor: the first of a mechan-
ical nature, namely the functional overload imposed on the 
structure; the second of a physiological nature, since the 
bone tissue and the myotendon complex which are devel-
oping during the PHV cannot tolerate high forces; there-
fore, an overload combined with excessive shear and 
compression forces on the previously mentioned tissues can 
cause trauma.
Having found in the literature a lack of uniformity about 
the peaks of incidence of the different types of injuries, it 
is necessary to proceed with further investigations. In addi-
tion, no data are at disposal for Italian elite young football 
player. The aim of the present study was to analyze differ-
ences in the incidence of injuries in Italian young elite soccer 
players belonging to different maturation stage (pre-PHV, 
PHV and post-PHV) in order to identify the relationship 
between injuries (traumatic and overuse) and maturity. 

MATERIALS AND METHODS
This cross-sectional study included 141 elite male youth 
soccer players (age 13.9 ± 0.8) from the U13-U15 categories 
(U13, N = 26; U14, N = 64; U15, N = 51), associated with an 
Italian Serie A professional soccer team (Bologna F.C. 1909). 
Participants were selected from the season 2018/2019. The 
eligibility criteria for this study were athletes who had been 
playing for at least a full season and were to be in one of the 
following maturity stages: 1 year before, 1 year during and 
1 year after their predicted PHV. The players voluntarily 
decided to participate, and their parents provided informed 
consent after a detailed description of the study procedures. 
The study was carried out in conformity with the ethical 
standards laid down in the 1975 declaration of Helsinki 
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and was approved by the local Bioethics Committee of the 
University of Bologna (Approval Code: 25027) and were in 
accordance with the MLTJ guidelines (13).  
All anthropometric data were collected by a specifically 
trained physician. Height, sitting height, body weight were 
collected with participants wearing only shorts. Height 
and sitting height were recorded to the nearest 0.1 cm 
with a standing stadiometer (Raven Equipment Ltd. Great 
Donmow, UK) and body weight was measured to the near-
est 0.1 kg with a high-precision mechanical scale (Seca, 
Basel, Switzerland). Leg length was derived as the differ-
ence between height and sitting height. An estimation of 
the years from peak height velocity (YPHV), which is an 
indicator for the adolescent growth spurt, was made using 
Mirwald’s equation for boys, which can predict maturity 
offset in youth athletes (14, 15). Maturity offset = - 9.236 
+ 0.0002708 (leg length × sitting height) - 0.001663 (age 
× leg length) + 0.007216 (age × sitting height) + 0.02292 
(weight: height). Since maturity offset represents the years 
of distance from peak height velocity (PHV), predicted age 
at PHV (years) was calculated as the difference between 
chronological age and maturity offset.
To compare injuries between players of different maturation 
status, the year of PHV was set by taking 6 months before 
and 6 months after the age at PHV. The 12 months before 
this year were allocated as the year before PHV (Pre-PHV); 
the 12 months after this year were allocated as the year 
after PHV (Post-PHV). Based on these classifications the 
subjects were divided into three groups: Pre-PHV, N = 51; 
PHV, N = 81; Post-PHV, N = 31 (5). 
Injuries have been recorded and diagnosed by the medical 
staff of the team. According to the consensus statement for 
soccer injury studies, i.e., the FIFA registration system (10), 
an injury was defined as: “any physical complaint sustained 
by a player that results from a football match or football 
training, irrespective of the need for medical attention or 
time loss from football activities”. The physician recorded 
“time-loss” injury that results in a player being unable to take 
a full part in future football training or match the injuries.
Injuries can be classified by location, type, body-site and 
mechanism of injury (traumatic or overuse). Traumatic inju-
ries refer to “an injury resulting from a specific, identifi-
able event”; while overuse injuries are caused by repeated 
micro-trauma without a single, identifiable event responsi-
ble for the injury.
The location of injuries is divided in four main groups: head 
and neck, upper limbs, trunk and lower limbs. The type of 
injuries is recorded in 6 main groups: fracture and bone 
stress, joint and ligament, muscle and tendon, contusions, 
center /peripheral nervous system and other. The severity of 
the injury was defined as the number of days that the player 

was not able to take full part in competition or training: mini-
mal (1-3 days’ time loss), mild (4-7 days’ time loss), moderate 
(8-28 days’ time loss), severe (more than 28 days’ time loss).
The hours of training and matches were recorded by the 
athletic trainers of the respective categories. In case of 
missing data, training and match hours were replaced by 
the average amount of training hours or match hours for 
the corresponding age category in that year. Traumatic and 
overuse injuries was calculated as the number of injuries 
per 1000 h of total exposure (training exposure plus match 
exposure); training and match injury incidence was calcu-
lated as the number of injuries per 1000 h of exposure in 
training and matches.
Descriptive statistics were calculated for all outcome vari-
ables. Differences between the groups were investigated 
using the one-way analysis of variance (ANOVA). When a 
significant F ratio was obtained, the Bonferroni post-hoc 
test was used to assess the differences among the groups. 
Cohen’s d was calculated as a measure for interpreting the 
scores. An effect size of approximately 0.20 was considered 
small, 0.50 moderate or 0.80 large (16). Chi-square test was 
carried out to value the difference among injury frequen-
cies observed among the three maturity groups. Statisti-
cal significance was determined as p < 0.05. The software 
used to carry out the statistical analyzes was STATA (16.1. 
StataCorp, College Station, Texas, USA). 

RESULTS
The original cohort consisted of 350 soccer players. Of 
these, 209 players were excluded (51 players for U13, 4 
players for U14 and 7 players for U15) because they had 
no anthropometric measurement taken to estimate PHV or 
because their PHV was not within the target stated above 
or an in-season transfer to another club. The remaining 141 
players were observed for the season 2018/2019 (figure 1).
During the period of data collection, 83 injuries were 
recorded. Most of the injuries were recorded in the lower 
limb (77%) (figure 2). The most common injuries were 
joint/ligament injuries (36%) and muscle injuries (33%); 
followed by fracture/bone stress (13%); contusions and 
hematomas (6%); concussion/nerve injuries (4%); wound/
laceration (2%); while 6% were classified as other injuries 
(figure 3). Across all groups, the overall exposure to foot-
ball was 25214 hours (22388 training hours and 2826 match 
hours). The mean injury incidence for the total cohort was 
3.29 injuries per 1000 hours (0.83 injuries per 1000 hours 
during matches; 2.46 injuries per 1000 hours during train-
ings). On a total of 83 injuries, 63 were traumatic and 20 
were overuse injuries; 62 injuries occurred in training and 
21 in matches. There was a total of 2901 lost days.
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As regards age groups, the category where most of the inju-
ries occurred was U13 (81% of the sample suffered inju-
ries); followed by U15 (63%) and finally by U14 (47% of 
the sample was injured). Chi square test showed a statistical-
ly significant differences in injuries frequencies between the 
three age groups categories (χ2 = 9.2686; p = 0.010). 
Considering the subjects according to their maturity status, 
the athletes at PHV presented the highest incidence of injury 
(56%), followed by subjects in Post-PHV phase (48%) and 
then by subjects in Pre-PHV (45%); Chi square test did not 
show statistically significant differences in injuries frequen-
cies between the three groups (χ2 = 1.4677; p = 0.480). 

Traumatic injury incidence, overuse injury incidence, train-
ing injury incidence, match injury incidence, missed days 
due to injuries and mean hours of exposure in the athletes 
in the three-maturity status are reported in table I.
Traumatic injury showed a tendency to increase from the 
year before PHV to the year of PHV, after this period a 
decrease can be observed, without any significant differ-
ences among groups. The effect size between Pre-PHV and 
PHV, PHV and Post-PHV, Pre-PHV and Post-PHV was 
small (table I and figure 4). 

Unique players

N=350 players

N=141 included players

Excluded players N=209
(no PHV-measures)

2018-2019

N=141 players

Team (players)

Under 13 (N=26)
Under 14 (N=64)
Under 15 (N=51)

Excluded players
N=209

Under 13 (N=51)
Under 14 (N=4)
Under 15 (N=7)

Players per
season

A B

Figure 1. (A) Flowchart of inclusion and exclusion and numbers of observed players for the season 2018/2019. 209 players 
were excluded because they had no anthropometric measurement taken to estimate PHV or because their PHV was not 
within the target stated above or an in-season transfer to another club. (B) Numbers of observed players for the season 
2018/2019 and per team. For U13, 51 players were exclude; for U14, 4 players were excluded and for U15, 7 players were 
excluded.
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Figure 2. Injury location and severity in the 3 periods around PHV.

Figure 3. Type of injuries in the 3 periods around PHV.
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Overuse injuries incidence remained constant until PHV, 
and then decreased in the year after PHV. The differences 
between the groups were not significant (table I). Further-
more, functional overload trauma between Pre-PHV 
and PHV, PHV and Post-PHV, Pre-PHV and Post-PHV 
showed a small effect size (figure 4).
Training injury incidence per player showed an increase from 
the year before PHV to the year of PHV, period in which it 

reached its peak, and after which it decreased. No statistically 
significant differences were found; moreover, the differences 
between Pre-PHV and PHV, PHV and Post-PHV, Pre-PHV 
and Post-PHV showed a small effect size (table I and figure 
5). Match injury incidence per player decreased from the year 
before PHV to the year of PHV; after this period, an increase 
was observed; also, in this case; no statistically significant 
differences were observed. Furthermore, injuries in matches 
between Pre-PHV and PHV, PHV and Post-PHV, Pre-PHV 
and Post-PHV showed a small effect size (table I and figure 5).

Figure 4. Means and standard deviations for traumatic and over-
use injuries incidence per player in talented youth soccer players.

Figure 5. Means and standard deviations for training and match 
injuries incidence per player in talented youth soccer players.

Table I. Means scores (± standard deviations), effect size, f-values and p-values for traumatic injuries, overuse injuries, train-
ing injuries, match injuries, days missed due to injuries and mean of hours exposure in talented soccer players before, during 
and after peak height velocity. 

Means and standard deviations Cohen’s d Post-Hoc Bonferroni

Pre-PHV
(n = 23)

PHV
(n = 45)

Post-PHV
(n = 15)

FF pp Pre-PHV
vs PHV

PHV 
vs Post-PHV

Pre-PHV 
vs Post-PHV

PHV 
vs Pre-PHV

Post-PHV 
vs Pre-PHV

Post-PHV 
vs PHV

Traumatic
injury 
incidence 3.4 ± 7.2 3.9 ± 5.9 2.4 ± 5.2

00.62 00.54
0.07 0.26 0.16 1.00 0.87 0.81

Overuse 
injury 
incidence 1.4 ± 4.5 1.4 ± 4.9 1.1 ± 2.6

00.08 00.93
0.00 0.08 0.09 1.00 1.00 1.00

Training 
injury 
incidence 3.4 ± 6.2 4.9 ± 7.6 3.4 ± 6.2

00.99 00.37
0.22 0.22 0.01 0.660  1.00  0.88

Match 
injury 
incidence 17.1 ± 50.6 6.4 ± 18.4 8.1 ± 33.0

11.58 00.21
0.31 0.07 0.20 0.25  0.76  1.00

Days 
missed 15.1 ± 24.4 23.3 ± 36.7 7.9 ± 14.6

33.23 00.04*
0.25 0.48 0.34 0.39  0.87  0.04*

Exposure 134.6 ± 43.9 158.9 ± 70.3 176.8 ± 63.3 4.86 0.01* 0.40 0.26 0.81 0.09  0.01*  0.52
*p < 0.05.

Post-PHV

PHV

Pre-PHV

Tra
umatic

 in
jurie

s

In
ju

rie
s 

In
ci

de
nc

e

Overu
se

 in
jurie

s

15

10

5

0

Training in
jurie

s

In
ju

rie
s i

nc
id

en
ce

Match In
jurie

s

80
Pre-PHV

Post-PHV

PHV60

40

20

0



597Muscles, Ligaments and Tendons Journal 2021;11 (3)

S. Toselli, L. Benedetti, R. Di Miceli, et.al.

Days missed due to injury showed an increase up to PHV, 
and then a considerable decrease in the year after PHV; the 
difference among groups were statistically significant and 
Post-hoc tests revealed that days missed due to injury were 
significantly higher in the year of PHV than in the year after 
PHV (table I and figure 6). The effect size regarding this 
type of injuries between Pre-PHV and PHV, Pre-PHV and 
Post-PHV was small, instead the effect size between PHV 
and Post-PHV was moderate.
The Post-PHV group recorded the largest mean exposure 
with 176.78 ± 63.33 hours (table I and figure 7). The mean 
of exposure showed an increase from the year before PHV to 
the year after PHV; furthermore, statistically significant differ-
ences were found among these groups (p = 0.0089). Post-hoc 
tests revealed that mean of exposure was significantly higher 
in the year after PHV than in the year before PHV, p = 0.010. 
The mean of exposure between Pre-PHV and PHV showed 
a moderate effect size; the effect size between PHV and Post-
PHV was small; instead, the effect size between Pre-PHV and 
Post-PHV was large (table I).

DISCUSSION
The aim of the present study was to investigate how matu-
rity status (pre-PHV, PHV, post-PHV) influenced injury 
risk in Italian élite football players. To our knowledge, 
there are no data regarding Italian young player according 
to this aspect. In addition, the effects of maturity timing on 
injury risk are still unclear regarding how maturity status 
influence injury risk.
We considered the differences in traumatic and overuse 
injuries, as well as the incidence in training and match inju-
ry before, during and after the peak height velocity (PHV), 
which represents the period of maximal rate of growth.
The percentage variation in injury incidence between the 
Pre-PHV and the PHV in our study amounted to 29% and 
is in line with what reported by Van der Sluis et al. (2013) 
and Bult et al. (2018), which reported an amount of 37% 
and 26% respectively, while it considerably differed from 
the results of Johnson et al. (2019) (115%). The part of 
the body more susceptible to injuries was the lower limb; 
this is consistent with other studies regarding youth soccer 
from different countries (5, 6).
The most common types of injury in this study were muscle 
injuries; a finding similar to the results obtained by Price et 
al. (2004), Le Gall et al. (2006) on elite English and French 
youth football players respectively (11, 17, 18). 
Considering age groups, significant differences were 
observed between groups, but without a specific trend:  
the highest incidence was reported in U13, followed by 
U15 and finally by U14. 
Regarding the state of maturity, it was possible to find a 
tendency to the increase in the incidence of injuries during 
the PHV, even if not significant. The higher incidence at 
PHV was reported also by other authors (6, 19). Accord-
ing to Towlson et al. (2020) during adolescent growth 
spurt, boys show a rapid growth (also between 7 and 12 
cm per year), which may partially explain the phenomenon 
“adolescent awkwardness,” whereby the trunk and lower 
limb length have increased but soft tissues have yet to 
adapt to the size and weight of the frame, causing abnor-
mal movement mechanics that negatively impact perfor-
mance. This rapid change in musculoskeletal structure and 
apparent lag time to adequate relative strength is individu-
ally variable based on maturity tempo, which likely corre-
sponds to a variation in readiness to perform and, by infer-
ence, to vulnerability to injuries.
Taking into account the specific nature of injuries, trau-
matic injury and overuse injuries did not show a signifi-
cant difference among the three maturity groups. Trau-
matic injury incidence showed a tendency to increase from 
the year before PHV to the year of PHV, while after this 

D
ay

s m
iss

ed

80

60

40

20

0

Pre-PHV

Post-
PHV

PHV

Pre-PHV

Ex
po

su
re

Post-
PHV

PHV

250

200

150

100

50

0

Pre-PHV

PHV

Post-PHV

Figure 6. Number of days missed in the 3 periods around 
PHV (bar represent standard deviation).

Figure 7. Hours of exposure in the 3 periods around PHV (bar 
represent standard deviation).



598 Muscles, Ligaments and Tendons Journal 2021;11 (3)

Injury risk in Italian youth soccer players

period a decrease was observed; overuse injury incidence 
remained constant until PHV, after which a decrease was 
recorded. The result regarding traumatic injury and over-
use injury were greater from what reported by van der 
Sluis et al. (2013), even if they did not report any signifi-
cant difference for these types of injuries, too. 
It should be considered that traumatic injuries may be relat-
ed to factors such as, but not limited to, tendon maturity, 
reduced joint stiffness, decreased movement efficiency and 
decreased bone density. On the other hand, overuse injuries, 
can be attributed to disproportionate development of skel-
etal maturity in relation to muscle development (20). These 
maturation-dependent differences in injury risk should be a 
point of attention for practitioners, with particular regard to 
the highly demanding mechanical loading of training prac-
tices and intensified bouts of match-play often experienced 
during match-format football. Training injury showed a 
tendency to increase at PHV too, while match injury tend-
ed to  show  higher  incidence in pre-PHV. Injury rate was 
considerably higher during matches (6.6-17.1 injuries per 
1000 h) than during training (3.4-4.9 injuries per 1000 h), 
with the majority of injuries being traumatic in nature. The 
incidence both in training and in matches injuries recorded 
in our study is comparable to that observed by Le Gall et al. 
(2006) on elite French youth football players (17). 
The general tendency to the increase of injuries at PHV 
found in the present study highlights the increased vulner-
ability of athletes at this stage, as demonstrated by other 
authors. This has been reconducted to a functional over-
load that acts on a bone tissue and on the myo-tendon 
complex, both not yet fully developed, which are not able 
to withstand such high shear and compression forces, lead-
ing to fractures and muscle injuries (8, 21). Regarding bone 
tissue, the acquisition of bone mineral content (BMC) 
and bone mineral density (BMD) occurs during PHV, 
this osteogenic reorganization and remodelling leads to a 
greater risk of both traumatic and overuse injuries during 
this state of maturity. Regarding the myo-tendon complex, 
the increase in terms of volume and strength is recorded 
approximately at the PHV. This means that the tissue is 
particularly susceptible to trauma in this phase, not being 
able to deliver sufficient force instead of what it would be 
at Post-PHV; alongside this aspect, low joint stiffness and 
reduced neuromuscular efficiency leads to greater expo-
sure to both acute and chronic injuries (21). 
The days missed due to injuries in talented youth soccer 
players were significantly higher in the athletes at PHV, 
who significantly differed from post-PHV athletes.  These 
results are in accordance with those of van der Sluis et al. 
(2014), even if in their study the differences were not signif-
icant.  These suggest how during the PHV the injuries are 

more severe, causing more days of absence from training 
and/or competition. In this period of growth, the athletes 
are more susceptible and less receptive to recovery.
The rapid growth and, as a consequence, the period 
around PHV have been associated with an increased risk 
of injury in elite youth athletes (22). This has been inter-
preted as being due to the reduction of the concentration 
of bone mineral, increased tensile forces on vulnerable 
muscle attachments, decreased neuromuscular control and 
reduced flexibility (4, 8, 9, 23). 
There are various possible reasons for an increased injury 
occurrence and burden at PHV. Firstly, during PHV the 
vulnerability of bodily tissues increases, including chang-
es to muscle-tendon junctions, bone-tendon junctions, 
ligaments, growth cartilage and bone density (9, 23). This 
could be due to the many changes in size, shape and func-
tion that accompany the pubertal growth spurt (8, 24, 25).
The mean of hours of exposure grows linearly from Pre-PHV 
to Post-PHV, showing statistically significant differences in 
the Pots-PHV group compared to the Pre-PHV group.
It is to consider that the athletes in the Pre-PHV group 
are likely to be those who belonged to the youngest cate-
gory (U13); while the athletes who are in the Post-PHV 
are those who belong to the category of the oldest (U15), 
which also presented a higher hour of exposure. The mean 
of hours of exposure increased linearly from Pre-PHV to 
Post-PHV, recording statistically significant differences. 
The strength of this study was the accuracy with which 
musculoskeletal injuries were tracked and determined 
during the study. This made it possible to evaluate and 
study with greater precision and accuracy the relationships 
between the risk of injuries and the state of maturity in 
young elite athletes. The analyzes show that the key factor 
in reducing the incidence of accidents is to individualize 
the volume of work. This would help reduce the risk of 
injury and maximize physical performance. The hope for 
the theft will be to develop working strategies that take 
into account the biological maturity, raising awareness, 
moreover, a proper work by professionals in this field. 
However, a limitation is represented by the numerosity 
and cross-sectional nature of the sample.
In conclusion, the results of this study on young Italian foot-
ball players confirm the overall increased vulnerability of the 
athletes in the PHV period. To try to limit injuries, training 
programs should be calibrated on the state of maturity and 
not on the chronological age of the group. As the chronolog-
ical age groups increase, the external training load increases. 
The same training stimulus can improve performance in one 
player, maintain performance in another and cause injury to 
a third player. The same considerations could be for applied 
to playing time: the total distance, the high and very high 
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intensity distance that players cover increases with increas-
ing age, and to acceleration, maximum running speed and 
repeated sprinting skills.
Further research is, however, warranted to confirm this spec-
ulation, moreover longitudinal. This could allow to follow 
the athletes in time, highlighting with greater detail the 
criticalities.
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