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Abstract

Background: The dynamics and competitiveness of squash place a high demand on the musculoskeletal system of players, thus
increasing the injury risk of youth squash players.
Objectives: The purpose of this study was to analyze and report the musculoskeletal injury epidemiology of junior elite squash
players.
Methods: Twenty-one male adolescent squash players were included in this retrospective analysis of routinely collected data over
a period of 6-years. Origin, location, diagnosis and incidence of all injuries are reported.
Results: A total of 212 injuries were recorded: 58% of these injuries (n = 124) were squash (on-court) related, 16% (n = 33) were because
of other training activities and 26% of these injuries were (n = 55) non-squash related. Most of squash related training injuries were
in the lower limbs (67%, n = 105). The most frequently reported diagnosis was “osteochondrosis” (22%, n = 34), followed by “contusion”
(13%, n = 20). Time-loss injuries accounted for 103 injuries and the overall injury incidence was 4.78 per 1000 hours of training.
Conclusions: It was established that pre-mature squash players are at greater risk of growth related injuries during their peak
growth period. A significant number of injuries at junior level are found to occur outside of training time and result in periods of
time loss. As a result, skill acquisition is negatively affected which in turn negatively affects development opportunities in junior
athletes.
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1. Background

Squash is a point per rally, racquet sport which is in-
creasing in popularity and is now being played in more
than 175 countries worldwide (1). The modern sport of
squash includes a variety of multi-directional movement
patterns at high-intensity. It is characterized by an in-
termittent activity profile, multifaceted in its skill, phys-
iological and cognitive demands with success highly de-
pendent on the interaction of these factors (2-4). Players
are required to perform a variety of dynamic and rapid si-
multaneous movements such as repeated lunges, acceler-
ations/decelerations in different directions. Stroke deliver-
ies incorporating repetitive shoulder activities of the dom-
inant arm are required to hit the ball and score points (2,
3, 5). Since 2000 the sport has come into the spotlight
due to its repeated failed Olympic candidature. This has
resulted in increased attention from sports scientists who
have been analyzing various aspects of the game in greater

detail. As a result, numerous studies have been carried out
on the technical-tactical (4, 6, 7), physiological (8-10) and
biomechanical (11) components of the game.

The general increase in popularity has resulted in
an increase in the number of competitive junior players
(12). Junior competitions from national to continental and
even World Championship events have been developed
for different age groups (ranging from U13 to U19) which
has increased the pressure on young players to succeed.
The dynamic nature of the sport combined with the in-
creased competitiveness has resulted in high demands be-
ing placed on young physically premature players. There
is lack of research investigating the impact of squash on
the musculoskeletal system and injury epidemiology in
young players (13). Therefore, there is a need for more epi-
demiologic injury studies examining the injury incidence
in highly trained adolescent squash athletes.

Most of the studies investigating injury incidence data
in squash are based on survey-questionnaires (12, 14, 15)
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and retrospective data analyses (16). Further studies have
reported on players of different ages and levels of perfor-
mance, ranging from recreational (15, 17) to national (14)
level players. The study periods vary widely, ranging from 4
weeks (12) to the total length of time a player is involved in
the sport (3). The variations in methods utilized to investi-
gate and collect data on injury incidence explains the lack
of well-controlled studies conducted, which are available
in the literature. The large differences between data collec-
tion methods make comparisons difficult. Although col-
lecting data through the means of questionnaires is easy
to analyze, it puts into question the validity and reliability
of measurements.

2. Objectives

There is a lack of understanding surrounding the im-
pact of squash training and competition on elite adoles-
cent athletes and no studies have previously looked at in-
jury epidemiology for elite young squash players. There-
fore, the purpose of the study was to examine the injury in-
cidence in highly trained adolescent squash athletes using
a surveillance record to prospectively collect injury data.
The study was performed in this manner so that it would
be more accurate and because this has never been explored
before. In addition, we aimed to investigate the injury epi-
demiology patterns of highly trained elite junior squash
players from a sports academy in the Middle East.

3. Methods

Twenty-one male adolescent squash players of Arabic
origin [age (mean ± SD) 14.5 ± 1.7 year, stature 165.2 ± 10.7
cm and body mass 57.2 ± 13.3 kg] were included in this
six-year prospective study (academic years: 2009 - 2015).
All participants were members of Aspire Academy and the
Qatar Squash Federation and were the best junior squash
players in the country (based on national raking) for their
respective age categories (from U13 to U19). All players
had previous clearance from a physician to participate
in squash having been through medical screening proce-
dures to determine their health and injury status. Writ-
ten informed consent was sought and obtained from all
participants and their parents. All musculoskeletal com-
plaints which required medical attention from a special-
ized staff member (physician or physiotherapist) were con-
sidered as injuries and consequently recorded. The study
was approved by the Aspire Academy Scientific Committee
and ethics approval was obtained from the IRB of the anti-
doping laboratory in Qatar and conformed to the recom-
mendations of the Declaration of Helsinki (Table 1).

3.1. Definition of Injury

All injuries received an assessment by one of two quali-
fied physical therapists with experience of working within
youth squash at Aspire Academy. Injuries were recorded
as a physical complaint requiring the attention of medical
staff which occurred during squash related training (spe-
cific squash training, a strength and conditioning train-
ing session or during a competition) or non-squash related
training (away from the sports academy environment). In-
juries were divided into time-loss injuries and no time-loss
injuries. The lay-off period was calculated by the number of
days missed from the date the injury took place (day zero)
until the day of return to training or competition.

A traumatic injury was defined as any injury result-
ing from a specific and identifiable mechanism, including
contact and non-contact circumstances with acute onset
(18). Overuse injuries were defined as injuries resulting
from insidious onset without a recognizable mechanism
(19). Growth condition injuries, which are unique to young
athletes, resulted from an increase in the involvement in
squash activities. Injury severity was defined and based
on the number of days of absence from usual sport par-
ticipation, as slight (1 day), minimal (2 - 3 days), mild (4 -
7 days), moderately serious (8 - 28 days), serious (> 28 days
- 6 months) or long-term (> 6 months) in accordance with
Timpka et al. (20). The injury reporting system used by the
medical team was a composite reporting system based on
two existing methods: the soccer model (21) and the Sports
Medicine Diagnostic Coding System (22).

Each injury occurrence was classified as pre- (< -1 year
from), during- (≥ -1 year to/from ≤ 1) or post- (< +1 year
from) PHV (peak height velocity).

3.2. Training Time

Training duration was determined using a training di-
ary and coach registration records (when appropriate),
to ensure full agreement. Training times were collected
and communicated in hours and minutes on a daily ba-
sis. The maximal weekly training program of the athletes
consisted of a maximum of 8 training sessions per week
which were characterized according to three basic types:
5 squash-specific (or technical) sessions, 2 - 3 strength and
conditioning sessions, and 0 - 1 recovery session. All ses-
sions had a duration of 90 minutes; a maximum of 12 hours
per week. Training exposure data from absent and/or ill
athletes were not accounted for. The exposure periods to
training were during school periods, with athletes not in
training during the summer months of June, July and Au-
gust. In addition, each match played at national or interna-
tional tournaments, was also recorded and considered as 1
squash exposure (SE).
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Table 1. Students’ Enrolment and Maturity Status Over 6 Seasons

Season Athletes from Previous Season New Athletes in Program Anthropometric Details [Age
(y)/Mass(kg)/Height (cm)]

Maturity Status (FELS)
[Early/Normal/Late/Mature]

1 - 10 14.5/53.5/162.2 4/5/1/0

2 8 1 14.4/55.8/166.0 7/1/1/0

3 7 2 14.5/56.8/165.9 5/4/0/0

4 7 2 14.6/61.2/168.5 8/1/0/0

5 7 2 14.4/59.1/166.5 6/3/0/0

6 8 4 14.5/54.0/161.0 4/6/1/1

3.3. Growth and Maturation

Growth and maturation data (body mass, stature) were
collected approximately every three months. Body mass
using an electronic scale (Marsden, MGP250, UK), and
height, sitting height and leg length using a stadiometer
(Harpenden Stadiometer, Holtain, UK) were obtained on
all subjects according to standardised techniques adopted
by the International Society for the Advancement of Kinan-
thropometry (ISAK). PHV was determined using the equa-
tion proposed by Mirwald, Baxter-Jones, Bailey, and Be-
unen, (13). Skeletal maturity status was estimated from a
left hand and wrist radiograph (21), scrutinized by a sin-
gle clinician at the beginning of each season using the FELS
method: early (< 1 year), normal (-1 to + 1 year), or late (> -1
year) maturity status.

3.4. Statistical Analysis

Data were analyzed by means of statistical software
(SPSS V. 21, IBM, Chicago, IL, USA) using a one-way analysis of
variance (ANOVA) model for statistical analysis of PHV. De-
scriptive statistics were presented as proportions (%) and
incidence rates were calculated as the number of injuries
per SE and reported as rates per SE. The injury rates were de-
scribed for each region independently, by injury type and
injury severity. The results are presented as the mean ±
SD throughout the text unless otherwise stated. The alpha
level of significance was set at 5%. Furthermore, we con-
sidered it appropriate to report all injuries that required
medical attention, even including the injuries not related
to squash training activity. We further present the injuries
separately for different age groups for informational pur-
poses only.

4. Results

Throughout the 6-year study period, 21 athletes
were subjected to 21570 hours training (squash-specific,
strength and conditioning or recovery) sessions. From
these 21 players, all 21 (100%) players reported one or more

injuries totaling 212 injuries. Of these, 157 (74%) were
squash related injuries and 55 (26%) were non-squash re-
lated injuries. Most of the squash related injuries (n = 124)
were linked to “on-court” or “gameplay” activities, while
the rest (n = 33) were due to strength and conditioning
sessions.

The overall injury incidence was 14.75 per 1000 hours
of training exposure, accounting for an average of 10.1 in-
juries per athlete over a 6-year period. Squash related ac-
tivities had an injury incidence of 7.28 per 1000 h of expo-
sure. “On-court” or “gameplay” activities had an incidence
of 5.75 per 1000 hours exposure and 103 (65%) resulted in
time loss at an incidence of 4.78 per 1000 hours exposure.

4.1. Location and Diagnosis of Injury

Most of the injuries were located in the lower extrem-
ities of the body (n = 123, 58.0%) and affected the thigh
and knee the most. The most commonly affected areas in
the upper extremities were the lumbar area and the hand.
When only taking squash related activities into account,
only 49.5% of all injuries affected the lower extremities. In-
juries because of non-squash related activities were split
evenly according to body region (Table 2).

Osteochondrosis was responsible for the highest rate
of time-loss (323 days; n = 34), accounting for 16% of all
time-loss injuries. This was closely followed by muscle
strains (215 days; n = 11), which were less common, and ac-
counted for only 5.2% of all time-loss injuries. Fractures
(182 days; n = 8) and contusions (130 days; n = 42) accounted
for the least amount of time-loss (Table 3).

Further, it was found that 56% (n = 19) of osteochondro-
sis complaints occurred during the PHV period, 21 % (n = 7)
pre-PHV and 23% (n = 8) post-PHV, with no statistical differ-
ence between groups (P > 0.05). The exact locations can be
found below in Figure 1.

4.2. Injury Severity

In this study, 67% of injuries resulted in time-loss. Our
results showed that 24% of these were minimal, 20% mod-
erately serious, 17% mild, and 6% severe (resulting in more
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Table 2. Location of Musculoskeletal Injury Detailsa

Body Region/Body Part Non-Squash Events Training Related Events Overall

Injuries Days Lost Injuries Days Lost Injuries Days Lost

Upper limbs 19 (9.0) 138 (9.7) 20 (9.4) 88 (6.2) 39 (18.4) 226 (15.9)

Shoulder 2 (0.9) 2 (0.1) 5 (2.4) 43 (3.0) 7 (3.3) 45 (3.2)

Arm 1 (0.5) 0 3 (1.4) 3 (0.2) 4 (1.9) 3 (0.2)

Elbow 0 0 2 (0.9) 8 (0.6) 2 (0.9) 8 (0.6)

Wrist 2 (0.9) 0 4 (1.9) 17 (1.2) 6 (2.8) 17 (1.2)

Hand 14 (6.6) 136 (9.6) 6 (2.8) 17 (1.2) 20 (9.4) 153 (10.8)

Head and trunk 18 (8.5) 41 (2.9) 32 (15.1) 196 (13.8) 50 (23.6) 237 (16.7)

Head/neck 2 (0.9) 2 (0.1) 1 (0.5) 0 3 (1.4) 2 (0.1)

Upper back 5 (2.4) 5 (0.4) 6 (2.8) 10 (0.7) 11 (5.2) 15 (1.1)

Chest/ribs 2 (0.9) 4 (0.3) 1 (0.5) 6 (0.4) 3 (1.4) 10 (0.7)

Lumbar 9 (4.2) 30 (2.1) 15 (7.1) 64 (4.5) 24 (11.3) 94 (6.6)

Pelvis 0 0 9 (4.2) 116 (8.2) 9 (4.2) 116 (8.2)

Lower limbs 18 (8.5) 107 (7.5) 105 (49.5) 848 (59.8) 123 (58) 955 (67.3)

Groin 0 0 4 (1.9) 27 (1.9) 4 (1.9) 27 (1.9)

Hip 0 0 1 (0.5) 2 (0.1) 1 (0.5) 2 (0.1)

Thigh 1 (0.5) 0 26 (12.3) 179 (12.6) 27 (12.7) 179 (12.6)

Knee 3 (1.4) 28 (2.0) 26 (12.3) 183 (12.9) 29 (13.7) 211 (14.9)

Lower leg 6 (2.8) 4 (0.3) 19 (9.0) 201 (14.2) 25 (11.8) 205 (14.5)

Ankle 4 (1.9) 17 (1.2) 12 (5.7) 173 (12.2) 16 (7.5) 190 (13.4)

Foot 4 (1.9) 58 (4.1) 17 (8.0) 83 (5.9) 21 (9.9) 141 (9.9)

Total 55 (26) 286 (20) 157 (74) 1132 (80) 212 1418

aValues are expressed as No. (%) of total amount of injuries and days lost.

than 28 days of day loss). It was found that 39% (n = 62) had
a sudden onset while 61% (n = 95) of the cases had a gradual
onset. The overall average of days lost through injury over
the course of a year amounted to 11.3 days.

5. Discussion

The purpose of this study was to investigate the in-
jury epidemiology patterns of elite junior squash players
from a sports academy in the Middle East. Previous studies
have investigated the injury incidence in squash athletes
(youth and/or senior), but this is the first study to docu-
ment the injury epidemiology of an elite cohort of adoles-
cent squash athletes over a 6-year period. Our data are in
line with previous work conducted in squash which also
presented relatively high occurrences of injury incidence
in their athletes (12, 16, 23).

In this preliminary study, a total of 124 injuries (59%)
out of the 212 injuries reported were linked to “on court”

or “gameplay” practice. A further 33 (15%) injuries were be-
cause of other training activities while 55 (26%) injuries
were unrelated to any form of squash activities. Previous
epidemiological studies have only reported injuries occur-
ring during official squash training and/or competition.
The approximation of the number of injuries in previous
studies could have led to an underestimation of injury in-
cidence rates. Further, the variations in methods utilized
to investigate and collect data on injury incidence explains
the lack of well-controlled studies which have been con-
ducted and are available in the literature. As a result, we
have suggested that any injury that resulted in day loss
and required contact time with medical staff should be
acknowledged. Junior athletes have a poor ability to re-
call their injury history with clarity, particularly in cases
related to overuse. We further deemed it appropriate to
quantify all the injuries related to any form of training ac-
tivity (n = 157) and not only the injuries that occurred “on
court” or “gameplay” (n = 124). By doing so, this better re-
flects the injury burden of the full preparation demands
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Table 3. Types of Injury and Occurrence by Age Groupa

Diagnosis Total U-13 U-15 U-17 U-19

Contusion 42 (17/3/22) 14 (2/3/9) 13 (5/0/8) 12 (8/0/4) 3 (2/0/1)

Day loss 130 (18/44/68) 79 (7/44/28) 39 (1/0/38) 8 (6/0/2) 4 (4/0/0)

DOMS 12 (6/5/1) 5 (2/2/1) 5 (4/1/0) 1 (1/0) 1 (0/1/0)

Day loss 36 (3/33/0) 2 (2/0/0) 2 (1/1/0) 0 (0/0/0) 32 (0/32/0)

Spasm 22 (10/4/8) 9 (4/2/3) 7 (3/2/2) 2 (0/0/2) 4 (3/0/1)

Day loss 43 (12/24/7) 12 (4/7/1) 22 (3/17/2) 4 (0/0/4) 5 (5/0/0)

Strain 11 (8/3/0) 1 (1/0/0) 2 (1/1/0) 6 (5/1/0) 2 (1/1/0)

Day loss 215 (157/48/0) 15 (15/0/0) 43 (22/21/0) 112 (112/0/0) 45 (18/27/0)

Osteochondrosis 34 (30/4/0) 8 (7/1/0) 13 (12/1/0) 11 (10/1/0) 2 (1/1/0)

Day loss 323 (305/18/0) 103 (103/0/0) 69 (58/11/0) 146 (139/7/0) 5 (5/0/0)

Periostitis 7 (6/1/0) 0 (0/0/0) 4 (3/1/0) 2 (2/0/0) 1 (1/0/0)

Day loss 62 (55/7/0) 0 (0/0/0) 56 (49/7/0) 3 (3/0/0) 3 (3/0/0)

Fracture 8 (2/2/4) 1 (0/0/1) 4 (2/2/0) 3 (0/0/3) 0 (0/0/0)

Day loss 182 (15/78/89) 7 (0/0/7) 93 (15/78/0) 82 (0/0/82) 0 (0/0/0)

Sprain 17 (8/3/6) 7 (2/2/3) 3 (2/0/1) 5 (3/0/2) 2 (1/1/0)

Day loss 191 (126/51/14) 20 (7/6/7) 12 (12/0/0) 113 (106/0/7) 46 (1/45/0)

Lower back pain 19 (12/1/6) 2 (1/0/1) 6 (3/0/3) 9 (6/1/2) 2 (2/0/0)

Day loss 85 (61/2/22) 4 (2/0/2) 33 (16/0/17) 46 (41/2/3) 2 (2/0/0)

Unspecific pain 22 (14/5/3) 4 (3/1/0) 7 (3/2/2) 6 (4/1/1) 5 (4/1/0)

Day loss 70 (59/6/5) 0 (0/0/0) 21 (14/2/5) 26 (22/4/0) 23 (23/0/0)

Other 18 (12/4/1) 4 (3/1/0) 5 (4/1/0) 5 (2/2/1) 4 (4/0/0)

Day loss 81 (67/11/3) 25 (18/7/0) 30 (26/4/0) 9 (6/0/3) 17 (17/0/0

Total 212 (124/33/55) 55 (25/12/18) 69 (40/11/18) 62 (40/5/17) 26 (19/5/2)

Day loss 1418 (873/259/286) 267 (158/64/45) 420 (202/78/140) 549 (435/13/101) 181 (78/104/0)

aData is presented as total (“on-court”/ other training activities/ non-squash related).

for elite level squash athletes.

It has been found that growth and maturation, because
of cellular and somatic changes in the human body, play
a major role in the types of injuries which occur in youth
athletes. The large differences in physical and physiologi-
cal aspects between children and adults in squash explain
the large differences found in injury rates, injury severity
and affected areas of injury in the literature. Our findings
show that our injuries varied from slight, where no days
were lost, to severe, which resulted in more than 28 days
of absence from training or competition. We established
that 67% of injuries required at least one treatment session,
resulting in one training day being missed, while 42% of
these required more than 3 days of treatment, resulting
in athletes missing up to 6 training sessions or more, de-
pending on the day of the week the injury occurred. In-
juries which result in time loss reduce a players’ skill acqui-

sition opportunities (24) and further affect athletes physi-
cally and psychologically once they return to squash train-
ing and/or competition (25).

Previous injury epidemiologic studies have not used
qualified medical staff to carry out all injury assessments,
treatments and management of players. However, in the
current study all injuries received an assessment by a
physical therapist with experience of working within elite
youth squash, meaning data collection is well controlled.
In a study performed by Berson et al. (15) a questionnaire
was utilized to explore the injury epidemiology of adult
squash recreational level club members. They found that
the higher-level players could recall at least one squash re-
lated injury which kept them off the court for more than
two weeks (14 days) (15). A study conducted by Meyer et al.
(12) using a survey on a high school population, found that
over a 4-week period, 66% of their adolescent respondents
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Site of Injury

N
u

m
b

er
 o

f E
p

is
o

d
es

Elbow (6%) Foot (12%) Groin (12%) Knee (44%) Pelvis (23%) Thight (3%)

2

8

1

44

1516

14

12

10

8

6

4

2

0

Figure 1. Location of osteochondrosis injuries and total amount and % of injury at each location

received treatment for their injuries. The large differences
between data collection methods make comparisons diffi-
cult used in the literature make comparisons with our cur-
rent study difficult. Previous studies may have had injuries
that were not reported to training staff thus reducing the
reliability of their study and further explaining why dis-
crepancies are present between studies in the literature
(23). As far as we are aware, the present study, is the first
to look at the severity of squash related injuries at junior
elite level, making it difficult to conclude if the severity of
injuries is solely due to the sport’s demands or also poten-
tially due to the population’s cohort.

Like previous studies (2), it was established that the
lower limb area was the most commonly injured area, fol-
lowed by the trunk and the upper limbs. The results of
this study demonstrate that almost 25% of all training re-
lated injuries occurred in the knee and thigh followed by
the foot and the ankle (13.7%), the lower leg (9%) and the hip
- groin (2.4%). These results differ from previous findings
established in the general Squash population epidemiol-
ogy studies (2, 15, 16). It is believed the differences es-
tablished are due to the varying demands of squash im-
posed on youth athletes during periods of growth and
maturation when compared to their senior counterparts.
Nevertheless, Meyer et al. (12) who also looked at injury
epidemiology in adolescent squash players found similar
findings. However, they used “a self-reported injury” as-
sessment which questions the accuracy of the diagnosis

and needs to be taken with due consideration. The lower
back appears to be a common site of injury for squash play-
ers, irrespective of age (2). In the present study 7.1% of
all training related injuries were related to the lower back
which is comparable to findings established by the study
performed by Meyer et al. (12). The combination of fre-
quent low bending and rotation whilst executing the fore-
hand and backhand strokes (1) increases the loading of the
lower back area. In addition, Berson et al. (2) reported sim-
ilar findings in their study when looking at an adult popu-
lation.

Surprisingly, the present study, only found 9.4% (n =
20) of all training related injuries to be in the upper limbs,
an area extensively used in squash. We found the shoulder
to be responsible for 2.4% (n = 5) of these injuries which
was similar (4.6%) to findings made by Berson et al. (15).
However, later studies performed by Berson et al. (17) and
Meyer et al. (12) found higher rates of injury (13%) in the
upper limb area. It is believed that players and individuals
that possess a better technique have a lower risk of injury
related to the shoulder. In Aspire Academy, which is the
setting for the present study, correct technique is highly
emphasized by the coaching staff from the first day within
the program. The main emphasis is that all strokes are ex-
ecuted with the elbow maintained close to the trunk, un-
der the shoulder level (11). The “correct” squash stroke cre-
ates less “impingement” opportunities between the shoul-
der and other joint structures, such as is often experienced
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in the other racket sports, like tennis or table tennis, where
strokes are often above shoulder level.

Our data is the first to consider the onset of squash
related injuries. The present training format: 12 hours of
squash related training activities per week, is more typi-
cal of an adult professional squash players’ schedule than
other known junior Squash programs. During the 6 sea-
sons investigated, 21570 hours of training were attended
during which 157 musculoskeletal injuries occurred, re-
sulting in a training injury incidence of 7.28 per 1000 hours
of training. If we consider, for comparison purposes, only
the “on-court” or “gameplay” injuries resulting in time
loss, we have an injury incidence rate of 3.89 per 1000
hours of squash. It must be noted that our findings strictly
reflect the hazards of playing squash at junior level. Al-
though, this seems very high compared to the 0.45 in-
juries per 1000 playing hours reported by Meyer et al. (12)
their average exposure to training was only 2 - 8 h/week.
The training format observed in their study is significantly
lower than the 8 - 12 h/week the athletes undergo in present
study. More importantly the study by Meyer et al. (12)
only covered a period of 4 weeks, without detailing which
period of the training season this occurred. The present
study looked at 6 full training seasons and provides more
in-depth information about injury epidemiology in youth
elite squash players.

It is well documented that exposure to intense phys-
ical activities, such as squash, increases the risk of in-
jury for the immature skeletal system (13, 25). Unsurpris-
ingly, the skeletal system suffered the highest proportion
of gradual injuries (22%). As has been previously reported
growth-related injuries are a special category of injuries,
which are unique to this population group. The location
of injuries highly varies according to sport and the age
of the athlete (4) and can be missed or misdiagnosed if
not assessed by specialized medical staff. In the present
study we found that 22% of all injuries were growth re-
lated or osteochondrosis, which is unique to immature
athletes. Our study showed that 19 of the 34 (56%) os-
teochondrosis episodes were reported by players during
their PHV period. This would suggest that during the
PHV period the young athletes were predisposed to vari-
ous growth-related problems at different locations. It was
found that 42% of these growth-related injuries were solely
attributed to Osgood-Schlatter’s disease (OSD). The high oc-
currence of OSD (15 out of 34 osteochondrosis episodes)
could be a consequence of the high frequency of lunge
movements’ characteristic utilized during specific squash
actions. Movements such as these put tremendous pres-
sure on the quadriceps attachment on the immature tibial
tuberosity and result in the occurrence of OSD.

When assessing the skeletal age, we found early matur-

ers were accountable for 56% of training related injuries
and normal maturers for 44%. However, only a few training
related injuries were accounted for by late maturers (4%).
These findings are like those observed in a previous study
which reported injuries in a football population of a sim-
ilar age (26). Nevertheless, comparisons should be inter-
preted with caution as the aforementioned study was con-
ducted in youth football and only one individual in the cur-
rent study was a late maturer. Further, the relative small
number of players in our study (n = 21), and the lack of
information regarding the intensity and perception of ef-
fort during training can be perceived as limitations of this
study. Therefore, future research should consider whether
adjusting the calculation of workload monitoring (such as
Foster Session RPE) alters our injury/exposure findings. In
addition, all findings were reported without differentiat-
ing between injuries occurring in competition or in train-
ing.

5.1. Conclusions

The majority of squash related injuries in elite level
adolescent athletes occur in the lower limb and low back
area. Immature squash players are at risk of growth related
injuries especially during the time of peak height velocity,
with the knee being the most at risk area. At junior level
sport, an important number of injuries occur outside of
training time and can prevent the players from taking part
in training sessions, limiting their exposure time for skill
acquisition.
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