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Abstract

Tendinopathy is a critical medical condition that often hinders
level of participation for professional and young athletes in many
sports. The purpose of the study was to describe the incidence and
severity of tendinopathy in a multi-sport club with professional
and youth teams. We performed a retrospective epidemiological
study. Incidence of tendinopathy in players (n=3839; 8-38 years,
professional and youth) was reviewed over 8 seasons (2008-
2016) in 5 team sports: football, basketball, handball, roller
hockey, and futsal. Team physicians diagnosed and classified
tendinopathies according to anatomical location, sport types,
playing category, sex, playing surface, lost training time, and
severity (time to return to play). Injuries were coded using
OSICS-10, and incidence of tendinopathies were calculated as the
number of injuries per 100 players per season. The total relative
frequency of tendinopathy (versus total injuries) was 22%
(843/3839) over 8 seasons from 360 in youth and 483 in
professional teams. The incidence of injury was the highest in
professional basketball [69.9, 95%CI: (58.0-81.4)] followed by
professional roller hockey [64.4, 95%CI: (47.3-85.6)], and
professional futsal [36.2, 95%CI: (27.3 -47.1)]. The most
incidences commonly affected tendons were the patellar [11.7,
95%CI: (10.0-13.5)] and Achilles [10.3, 95%CI: (8.5-12.5)].
Tendinopathies represent a significant number of injuries in team
sports and are more common in professional than youth teams,
especially basketball and roller hockey. Additional studies are
needed to understand associated time-loss and impact on
performance, and to develop prevention strategies for high risk
sports.
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Introduction

Tendinopathy, characterized by tendon degeneration
association with severe pain, is common and significantly
impairs various functions in human movements, especially
athletes.

According to a study by Nourissat et al. (2015),
tendon disorders account for approximately 30% of
musculoskeletal consultations. Several studies indicated

that  athletes with tendinopathy often experience serious
pain, which further lead to reduced level of performance,
loss of playing time, and end of one’s career (Docking et
al., 2018; Cook et al., 2000).

The most widely recognised risk factors of
tendinopathy were increased load and high physical
demand during training and matches (Docking et al.,
2018). Specifically, an imbalance between tendon loads
and adaptive potential were considered as main extrinsic
factors leading to tendinopathy (Nourissat et al., 2015).
Intrinsic risk factors such as age, sex, metabolic and
hormonal variables were also reported as an intrinsic risk
factor of tendinopathy injury in some individuals (Abate et
al., 2013), which may explain a high proportion of
individuals, up to 35%, to sustain tendinopathy even
though they do not participate in sport (de Jonge et al.,
2011).

In a field of sports medicine, it is important to
understand magnitude of injuries, precisely, the incidence
of injury in terms of the number of injuries per exposure
hours. In Van Mechelen’s (1992) model of injury
prevention, the first step is to understand the extent of the
injury. After identifying the size of the injury, prevention
efforts targeting the certain sports and/or demographic
groups are considered as a next logical step. To identify
incidence of tendinopathy injuries, several studies were
performed. The cumulative lifetime incidence of Achilles
tendinopathy was reported as 52% among elite runners
compared to 6% in the general population (Kujala et al.,
2005). Lian et al. (2005) surveyed the prevalence of
patellar tendinopathy based on sport types and found that
volleyball is the highest (44.6% = 6.6%) followed by
basketball (31.9% + 6.8%) (Lian et al., 2005).

However, aside from this work, no studies have
characterised the incidence of a range of common
tendinopathies among elite athletes from various sports.

We need more studies, especially with a long-term
and quality data. This was achieved by accessing a large,
retrospectively collected (8 seasons) database from a multi-
sport professional club. We report the relative frequency of
tendinopathy (in relation to other injuries), as well as how
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tendinopathy is related to the sport played, training time-
loss and demographic factors. Thus, the purpose of the
study was to describe the incidence and severity of
tendinopathy in a multi-sport club with professional and
youth teams.

Methods

Study design and participants

A retrospective study was conducted of all cases of
tendinopathy recorded in Football Club Barcelona (FCB)
athletes in five sports disciplines (football, basketball,
handball, roller hockey, and indoor football/futsal) over 8
seasons (2008-2009 season to 2015-2016 season). Players
were informed of the purpose and nature of the study and
were given the opportunity to decline inclusion of their
data. Players were assigned an individual identifier code
with the identity concealed, ensuring player anonymity
was maintained. The local research ethics committee
(Barga Innovation Hub, FCB) approved the study. The
study participants were 3839 players who had 843 episodes
that were included as the aim of this study (Figure 1). The
mean = SD age of total players was 26.4+4.4 years
(n=3839), and according to team category the meant SD
age was 29.8+5.7 years for professional players (n=504)
and 19.542.9 years for youth players (n=3335),
respectively. Regarding sport, the mean = SD age was 31.7
+ 4.8 for football (n=2105), 25.2+7.0 for basketball
(n=639), 24.3+6.8 for handball (n=612), 29.5+6.7 for roller
hockey (n=131), and 29.2+7.2 for futsal (n=352),
respectively.

Standardised injury registry at FCB

All injuries were securely stored in an injury registry
containing standardised data for all injuries among all
athletes at FCB. The medical department at FCB registered
all injuries and illnesses of its athletes in an online database
(Gestid Esportiva Médica, GEM). Each time an athlete
required medical attention, the club’s team doctor
registered the visit [diagnosis, physical assessment,
complementary investigations (e.g. imaging, blood tests)],
injury date, time of convalescence, treatment performed,
progression of the symptom, and recurrences). In each
case, return to play was managed by team physicians in
accordance with the club’s clinical practice guidelines for
tendinopathy injuries (FCB, 2010).

Injury classification

Each diagnosis was classified according to the Orchard
Sports Injury Classification System, version 10.1 (OSICS).
(Rae and Orchard, 2007; Orchard et al., 2010) This system
is free, widely used (e.g. football, Australian football,
rugby union, cricket and tennis) and is designed to
accurately identify the location of the affected body
structure. OSICS was the coding system used by all FCB
medical services, and all medical staff members were
trained in standardised use of the system.

Tendon injury diagnosis

Tendinopathy diagnosis was made based on a detailed
history (localised tendon pain that was provoked by
loading of that tendon site, e.g. jumping for patellar tendon,
running and jumping for Achilles tendon), physical

n=6040

Casesreported between the 2008/09 and 2015/16 seasons

n=1208

Cases with second letter T (corresponding
to tendon in the OSICS system)

Events with first letter J
= (1=350) or M (n=15) were
exchuded.

this study

N=843

Total number of records
screened and included in

Figure 1. Flow chart tendinopathies record from the OSICS injury database.
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examination (tenderness on tendon palpation, pain repro-
duced with tendon loading tests), and ultrasound/doppler
of the affected tendon (a lack of fibrillar structure in the
tendon thickening and hypoechoic lesion with or without
vessels). Where necessary, a magnetic resonance imaging
(MRI) was also performed. Once classified and evaluated,
the pathology was generally followed up through clinical
exploration and ultrasound.

Identifying tendon injury data from the OSICS classi-
fied database

To filter tendinopathies from all recorded episodes, all rec-
orded events with second letter T were selected (corre-
sponding to tendon in the OSICS system), resulting in 1208
episodes. Of these, those with first letter J (n = 350,
apophysitis) or M (n = 15, medical illnesses) were dis-
carded. The remaining 843 episodes were included in the
study, of which 15 (1.8%) were tendon ruptures (Figure 1).

Data extraction

All data extracted (from July of 2008 to July of 2016) for
each injury episode pertinent to this study were de-identi-
fied to maintain players’ confidential information. How-
ever, socio-demographic variables including athletes’ age,
sex, type of competition (professional or not), and infor-
mation related to the tendinopathy injury were extracted
(Table 1).

Table 1. Description of the study variables.

Variable Categories

Sport Football, Basketball, Handball, Roller
Hockey, and Futsal
Sex Male, Female
Team Levels Professional (athletes playing over 18
years old status team) / Youth (athletes
playing in junior or lower categories, be-
tween 8 and 17 years)
Outdoor (Football) and Indoor (Basket-
ball, Handball, Hockey and Futsal)

Surface of Injury

Anatomical Knee, Ankle, Foot, Hip and Groin, But-
Location tocks and Pelvis, Shoulder, Elbow, Hand
and wrist, and other body locations*.
Specific Patellar Tendon, Achilles Tendon, Proxi-
Tendinopathies mal Tendon, Thigh Adductor, Proximal

Tendon of the Femoral Rectus, and Prox-
imal Tendon of the Hamstrings.

*Other tendinopathies include those less common than 3%, mainly those
of the upper body.

Definitions

The metrics time loss (TL) and time to return to play (RTP)
were obtained based on consensus definitions and data col-
lection procedures suggested by the Union of European
Football Associations (UEFA)(Ekstrand et al., 2011;
Fuller et al., 2006; Hagglund et al., 2005). TL injuries in-
cluded any injury that occurred during a training session or
match and caused the player to be absent for at least the
next training session or match.

The RTP was calculated as the recovery time (in
days) from the day of the injury until the player safely re-
turned to training or competition.

Reinjury was defined as any injury of the same type
at the same anatomic location as a previous injury in the

same individual within 2 months of RTP. (Ekstrand et al.,
2011).

Statistical analysis

The relative frequency of tendinopathy versus other inju-
ries was reported, and the incidence of tendinopathies
among athletes was evaluated. Relative frequency was cal-
culated as a percentage of tendinopathies in relation to the
total number of injuries in each category of interest. We
calculated the summary measures of tendinopathies inci-
dences (i) according to the formula i=n/e, where n is the
number of injuries during the study period and e is the re-
spective number of exposed (participating) athletes ("Ath-
lete-Exposures”, AE), with incidence proportions pre-
sented as injuries per 100 athletes per season. To calculate
incidences, we used the 'pois.exact' function from the
epitools library in R, (Aragon, no date) which estimates in-
cidence and 95% confidence intervals under a Poisson dis-
tribution. All analyses were performed using SPSS v21 and
R statistical package (The R Foundation for Statistical
Computing, Vienna, Austria), version 3.3.3.

Results

Relative frequency of tendinopathy

A total of 843 tendinopathy episodes were recorded in FCB
players at both youth and professional levels between the
2008/2009 and 2015/2016 seasons. The overall relative
frequency of tendinopathy was 22% of the total number of
injuries registered by the club during the study period of 8
seasons (2008-2016). Tendinopathy was the most common
in basketball players (29.3%), male players (92.3%), pro-
fessional teams (57.3%), and indoor surface (54.3%).

The most common types of tendinopathy were pa-
tellar (21.5%), followed by Achilles (13%), other ankle
(9.8%), other knee anatomical regions such as distal biceps
femoris, distal semitendinosus or quadricipital tendon
(8.5%), adductor longus (7.4%), shoulder (6.5%), proximal
rectus femoris (5.2%), and proximal hamstrings (3.1%);
the remaining 24.9% were accounted for by other types.
Among the 843 episodes of tendinopathy, there were 40
recurrences within the same season. A reinjury was defined
as a reinjury of pain at the same site after a pain-free period
of 2 months or longer. There were also 31 reinjuries in sub-
sequent seasons.

Incidence of tendinopathy

Table 2 shows the overall incidence of tendinopathies strat-
ified according to sport, demographic and injury severity
factors. The incidence was the highest in professional bas-
ketball team [69.9, 95%CI: (58.0-81.4)] following profes-
sional [64.4, 95%CI: (47.3-85.6)] roller hockey team. Inci-
dence was higher in professional teams [35.9, 95%ClI:
(32.8-39.3)] than youth teams [14.4, 95%CI: (13-16)], and
was higher among male players [23.3, 95%CI: (21.7-25)]
than female players [12.4, 95%CI: (9.4-15.9)].

Tables 3and 4 show the incidence of common ten-
dinopathy sites stratified according to sport, demographics
(sex, team category, playing surface, and TL), and injury
severity factors. The incidence of patellar tendinopathy
was the highest in basketball players [professional 22.7,
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Table 2. Incidence of tendinopathy.

Num. of Injuries Athlete-exposure (AE) Incidence (95% CI)

Basketball Professional 140 203 69.9 (58.0 -81.4)
Youth 107 422 25.4 (20.8 -30.6)
Football Professional 136 411 33.1(27.8-39.1)
Youth 113 1052 10.7 (8.9 -12.9)
Women Football Professional 39 257 15.2 (10.8 -20.7)
Sport Youth 21 228 9.2(5.7-14.1)
Futsal Professional 55 152 36.2 (27.3 -47.1)
Youth 21 177 11.9 (7.3 -18.1)
Handball Professional 66 248 26.6 (20.6 -33.9)
Youth 71 478 14.9 (11.6 -18.7)
Roll Hockey Professional 47 73 64.4 (47.3 -85.6)
Youth 27 138 19.6 (12.9 -28.5)
Gender Female 60 485 12.4(9.4-15.9)
Male 783 3354 23.3 (21.7-25)
Category Youth 360 2495 14.4 (13 -16)
Professional 483 1344 35.9(32.8-39.3)
Surface Outdoor 385 2277 16.9 (15.3 -18.7)
Indoor 458 1562 29.3 (26.7 - 32.1)
Time-Loss No 546 2887 18.9 (17.4 -20.6)
Yes 297 2771 10.7 (9.5- 12)
No time loss 546 2887 18.9 (17.4 -20.6)
1-3 days 76 1062 7.2(5.6-9)
Severity 4-7 days 82 1221 6.7 (5.3-8.3)
8-28 days 98 1333 7.4(6-9)
>28 days 41 674 6.1(4.4-8.3)

95%CI: (16.6-30.2); youth 11.4, 95%CI: (8.4-15.1)], rep-
resenting more than double that observed in professional
football players (7.1, 95%CI: (4.7-10.1)). The incidence of
Achilles tendinopathy was also higher in professional bas-
ketball [19.7, 95%CI: (14.1-26.8)], less so in youth basket-
ball, followed by professional indoor football [7.9, 95%CI:
(4.1-13.8)]. The incidence of hamstring tendinopathy was
higher in professional roller hockey players [6.8, 95%CI:
(2.2-16.0)], followed by professional football players [1.5,
95%CI: (0.5-3.2)]. The incidence of adductor tendinopathy
was also highest in professional roller hockey [11.0,
95%CI: (4.7-21.6)], followed by professional and indoor
football. The incidence of rectus femoris tendinopathy was
highest in indoor professional football [2.0, 95%CI: (0.4-
5.8)], followed by youth football [1.8, 95%CI: (1.1-2.8)].
Finally shoulder tendinopathy was the highest in handball

[5.2, 95%CI: (2.8-9.0)] followed by roller hockey [4.1,
95%CI: (0.8-12.0)] and basketball [3.0, 95%CI: (1.1-6.4)]
- (Table 3). The incidences of other tendinopathies (Other
Knee, Other Ankle and Others) are shown in the Supple-
mentary Table 4.

Return to play

Most tendinopathies did not cause the player to miss train-
ing or matches (64.4%), and only 5% had a severe effect
on play (>28 days lost). Among tendinopathies that re-
sulted in TL but did not involve rupture (n = 158), the me-
dian time to RTP was 7 days (interquartile range [IQR]:3-
14). RTP time was the longest in cases of adductor longus
tendinopathy and was most variable in cases involving the
most commonly affected tendons, the patellar (IQR:3-14
days) and Achilles (IQR:1.7-12.5 days) tendons (Figure 2).

30
1

RTP (n days)
5
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Achiles

Hamstrings

A bductor Rectus Shoulder

Figure 2. A box plot of time to return to play, according to type of tendinopathy
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Table 3. Incidence of tendinopathies (Patellar, Achilles, Hamstring, Adductor, Rectus Femoris and Shoulder)
Patellar Achilles Hamstrings Abductor Rectus Shoulder
AE n__ Incidence (95% CI) n _Incidence (95% CI) n Incidence (95% CI) n_Incidence (95% CI) n _ Incidence (95% CI) n_Incidence (95% CI)
Basketball Professional 203 46 22.7(16.6-30.2) 40 19.7(14.1-26.8) 1 0.5(0.0-2.7) 1 0.5(0.0-2.7) 1 0.5(0.0-2.7) 6 3.0(1.1-64)
Youth 422 48 11.4(8.4-15.1) 8 1.9 (0.8 -3.7) 2 0.5(0.1-1.7) 1 0.2 (0.0 -1.3) 2 0.5(0.1-1.7) 4 0.9(0.3-24)
Football Professional 411 29 7.1 (4.7-10.1) 20 4.9(3.0-7.5) 6 1.5(0.5-3.2) 21 5.1(3.2-7.8) 4 1.0 (0.3 - 2.5) 5 1.2(0.4 -2.8)
Youth 1052 10 1.0 (0.5-1.7) 2 0.2 (0.0-0.7) 4 0.4 (0.1 -1.0) 10 1.0 (0.5-1.7) 19 1.8 (1.1 -2.8) 3 0.3 (0.1-0.8)
Women's Professional 257 4 1.6 (0.4 -4.0) 6 2.3(0.9-5.1) 3 1.2(0.2-3.4) 2 0.8 (0.1 -2.8) 4 1.6 (0.4 - 4.0) 2 0.8 (0.1 - 2.8)
Sport Football Youth 228 4 1.8 (0.5-4.5) 1 0.4(0.0-24) 0 0.0 (0.0 - 1.6) 0 0.0 (0.0 - 1.6) 3 1.3(0.3 -3.8) 1 0.4(0.0-24)
Futsal Professional 152 8 53(2.3-104) 12 79(4.1-13.8) 2 1.3(0.2-4.8) 5 33(1.1-7.7) 3 2.0 (0.4 -5.8) 1 0.7 (0.0 - 3.7)
Youth 177 5 2.8(0.9 - 6.6) 1 0.6 (0.0-3.1) 0 0.0 (0.0 -2.1) 10 5.6(2.7-10.4) 0 0.0 (0.0-2.1) 1 0.6 (0.0-3.1)
Handball Professional 248 16 6.5 (3.7 - 10.5) 11 4.422-179) 1 0.4(0.0-2.2) 1 0.4 (0.0-2.2) 1 0.4 (0.0-2.2) 13 5.2(2.8-9.0)
Youth 478 10 2.1 (1.0-3.8) 7 1.5 (0.6 - 3.0) 1 0.2 (0.0-1.2) 5 1.0 (0.3-2.4) 7 1.5 (0.6 - 3.0) 13 2.7(1.4-4.7)
Roller Professional 73 0 0.0 (0.0-5.1) 1 1.4 (0.0 - 7.6) 5 6.8 (2.2-16.0) 8 11.0(4.7-21.6) 0 0.0 (0.0-5.1) 3 4.1 (0.8 -12.0)
Hockey  Youth 138 1 0.7 (0.0 - 4.0) 1 0.7 (0.0 - 4.0) 1 0.7 (0.0 - 4.0) 5 3.6(1.2-8.5) 0 0.0 (0.0-2.7) 3 2.2(04-64)
Gender Female 485 8 1.6 (0.7 - 3.3) 7 1.4 (0.6 - 3.0) 3 0.6 (0.1-1.8) 2 0.4(0.0-1.5) 7 1.4 (0.6 - 3.0) 3 0.6 (0.1-1.8)
Male 3354 173 5.2 (4.4 -6.0) 103 3.1(2.5-3.7) 23 0.7 (0.4 - 1.0) 60 1.8 (1.4-2.3) 37 1.1 (0.8 - 1.5) 52 1.6 (1.2 -2.0)
Category Young 2495 78 3.1(25-3.9) 20 0.8(0.5-1.2) 8 03(0.1-0.6) 24 1.0 (0.6-1.4) 31 1.2 (0.8-1.8) 25 1.0 (0.6 - 1.5)
Senior 1344 103 7.7 (6.3 -9.3) 90 6.7(54-8.2) 18 1.3(0.8-2.1) 38 2.8(2.0-3.9) 13 1.0 (0.5-1.7) 30 2.2(1.5-3.2)
Surface Outdoor 2277 60 2.6(2.0- 34) 42 1.8 (1.3- 2.5) 15 0.7(0.4-1.1) 41 1.8(1.3- 24) 33 1.4(1.0- 2.0) 13 0.6 (0.3 - 1.0)
Indoor 1562 121 7.7(6.4-9.3) 68 4.4(3.4-5.5) 11 0.7(04-1.3) 21 1.3 (0.8-2.1) 11 0.7(0.4 - 1.3) 42 2.7(1.9- 3.6)
Time-Loss No 2887 138 4.8(4.0- 5.6) 81 2.8(22- 3.5) 16 0.6(03-09) 25 0.9 (0.6- 1.3) 12 0.4(0.2- 0.7) 35 1.2(0.8- 1.7)
Yes 2771 43 1.6 (1.1 -2.1) 29 1.1 (0.7- 1.5) 10 04(0.2-07) 37 1.3(0.9- 1.8) 32 1.2 (0.8 - 1.6) 20 0.7(04- 1.1)
No Time-loss 2887 138 4.8 (4.0 -5.6) 81 2.8(2.2-3.5) 16 0.6(03-09) 25 0.9 (0.6- 1.3) 12 0.4 (0.2- 0.7) 35 1.2(0.8- 1.7)
1-3days 1062 12 1.1 (0.6 - 2.0) 15 1.4 (0.8 - 2.3) 2 0.2(0.0- 0.7) 7 0.7(03- 1.4) 3 0.3(0.1- 0.8) 9 0.8(0.4- 1.6)
Severity 4-7days 1221 11 0.9(0.4- 1.6) 4 0.3(0.1- 0.8) 3 0.2(0.1- 0.7) 9 0.7(0.3- 1.4) 12 1.0(0.5- 1.7) 6 0.5(0.2- 1.1)
8-28 days 1333 13 1.0 (0.5-1.7) 8 0.6 (0.3- 1.2) 3 02(0.0-07) 19 1.4(09- 2.2) 11 0.8(0.4- 1.5) 4 0.3(0.1- 0.8)
>28 days 674 1 1.0 (0.4 - 2.1) 2 0.3(0.0- 1.1) 2 0.3(0.0- 1.1) 2 0.3(0.0- 1.1) 6 0.9(0.3-2.0) 1 0.2 (0.0- 0.8)
Discussion patellar and Achilles, demonstrated considerable variability the RTP times.

The main finding of this study was that the relative frequency of tendinopathy is 22% of
the total number of players registered at the club during the study period of 8 seasons
(2008-2016). The incidence of injury was the highest in professional basketball [69.9,
95%CI: (58.0-81.4), Table 2] followed by professional roller hockey [64.4, 95%CI: (47.3-
85.6), Table 2], and professional futsal [36.2, 95%CI: (27.3 -47.1), Table 2]. With regards
to the most commonly affected tendons, patellar tendon [11.7, 95%CI: (10.0 -13.5), Table
3] and Achilles tendon [10.3, 95%CI: (8.5-12.5), Table 3]. The longest times to RTP were
associated with tendinopathy of the hip adductor, and the most common tendinopathies,

In our data, the highest incidence of tendinopathy was observed in professional
basketball and roller hockey players, which is consistent with the past evidence given that
it has found the highest incidence in basketball (Zwerver et al., 2011), handball (Janssen
et al., 2015) and football players (Hagglund et al., 2011). It should be taken into account
that these sports have, in matches and in training sessions, repetitive plyometric move-
ments such as high-speed jumping, which is demanding for the tendons, especially Achil-
les and patellar tendon (Malliaras et al., 2013). Knowing which sports a higher in-
cidence of tendinopathy and the most commonly affected tendons are likely useful to de-
velop appropriate injury prevention strategies.
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Table 4. Other knee and ankle tendinophaty incidence.
Other Knee Other Ankle Others
AE n Incidence (95% CI) n Incidence (95% CI) n Incidence (95% CI)
Basketball  Professional 203 4 2.0 (0.5-5.0) 17 84(49-13.4) 6 3.0(1.1-6.4)
Youth 422 8 1.9(0.8-3.7) 8 1.9(0.8-3.7) 26 6.2 (4.0-9.0)
Football Professional 411 8 1.9 (0.8 - 3.8) 16 3.9(2.2-6.3) 5 1.2(0.4-2.8)
Youth 1052 11 1.0 (0.5-1.9) 14 1.3(0.7-2.2) 40 3.8(2.7-52)
Women's Professional 257 9 3.5(1.6 - 6.6) 1 0.4(0.0-2.2) 2 0.8 (0.1 -2.8)
Sport Football Youth 228 4 1.8 (0.5-4.5) 2 0.9 (0.1-3.2) 6 2.6(1.0-5.7)
por Professional 152 5  33(1.1-7.7) 8 53(23-104) 1 0.7 (0.0 - 3.7)
ULLE Youth 177 1 06(00-31) 7 40(1.6-81) 3 1.7(0.3 - 5.0)
Handball Professional 248 9 3.6(1.7-6.9) 4 1.6 (0.4-4.1) 13 5.2(2.8-9.0)
Youth 478 5 1.0 (0.3-2.4) 4 0.8(0.2-2.1) 19 4.0(24-62)
Roll Hockey Professional 73 6 8.2(3.0-17.9) 0 0.0 (0.0-5.1) 3 4.1(0.8-12.0)
Youth 1382 1.4(0.2-5.2) 2 1.4(0.2-5.2) 12 8.7(4.5-15.2)
Categorv Youth 2495 31 1.2(0.8 -1.8) 37 1.5(1.0 -2.0) 106 423.5- 5.1
Professional 1344 41 31(22-41) 46 34(Q25-46) 104 7.7(63 -9.4)
Gender Female 485 13 2.7(1.4 -4.6) 3 0.6 (0.1- 1.8) 14 29(1.6- 4.8)
Male 3354 59 1.8(1.3 -2.3) 80 2.4(19 -3.0) 196 5.8 (5.1-6.7)
Surface Outdoor 2277 38 1.7(12 -23) 48 2.1(1.6-2.8) 95 4234- 51
Indoor 1562 34 2.2(1.5 -3.0) 35 22(1.6-3.1) 115 7.4 (6.1 - 88)
Time-loss No 2887 41 1.4(1.0- 1.9) 51 1.7(1.3-2.3) 147 5.1(43- 6.0)
Yes 2771 31 1.1(0.8- 1.6) 32 1.2(0.8- 1.7) 63 23(1.7-29)
No Time Loss 2887 41 1.4(1.0- 1.9) 51 1.8(1.3-2.3) 147 5.1(4.3- 6.0)
1-3 Days 1062 3 0.3 (0.1- 0.8) 13 1.2 (0.7 -2.1) 12 1.1 (0.6- 2.0)
Severity 4-7 Days 1221 11 0.9(04- 1.6) 7 0.6(0.2-1.2) 19 1.6(0.9 - 2.4)
8-28 Days 1333 10 0.8(04- 1.4 5 0.4(0.1-0.9) 25 1.9(1.2- 2.38)
>28 Days 674 7 1.1(04 -2.2) 7 1.0(0.4 - 2.1) 7 1.1 (0.4-22)

While Achilles and patellar tendons are commonly
affected by tendinopathy in professional athletes, the prev-
alence of symptoms and morphological changes from ado-
lescents to adults is unclear (Cassel et al., 2015; Visnes et
al., 2015). A past investigation showed that patellar tendi-
nopathy was more common than Achilles tendinopathy in
adolescent athletes, (Lian et al., 2005) and our study results
support the finding. Incidence of patellar tendinopathy
[3.1, 95%CI: (2.5-3.9)] was higher than Achilles tendi-
nopathy incidence [0.8, 95%CI: (0.5-1.2), Table 3]. How-
ever, once the level changed from young to professional
status (older than 18 years old), the incidence between pa-
tellar and Achilles tendinopathy became comparable, in-
dicating patellar tendinopathy of [7.7, 95%CI: (6.3-9.3)]
and Achilles tendon of [6.7, 95%CI: (5.4-8.2), Table 3].
Furthermore, this is not unexpected since studies in the past
indicated that tendinopathy prevalence increases with
age.(Simpson et al., 2016; Cassel et al., 2015). Among ad-
olescent athletes, patellar tendinopathy was more common
than Achilles tendinopathy (Lian et al., 2005).

Furthermore, incidence was also higher among
male athletes than among female athletes (ratio 9:1), which
is consistent with a study that reported higher incidence of
tendon related pathologies in men than in women
(Morrison et al., 2015). This may be explained by many
sex differences including hormone differences (i.e. estro-
gen may be protective in females until menopause) or sex
differences in load-profile (e.g. high peak load and tendon
stress in men (ref-include maximal jump ref being higher
in men) and tendon mechanical property profiles for the
Achilles (Kubo et al., 2003) and patellar tendon (Onambélé
et al., 2007).

Another interesting finding of this study is effect of

playing surface. A higher incidence of tendinopathies was
observed in indoor compared to outdoor sports. The poten-
tial underlying mechanism may be because indoor sports
involve more jumping actions (volleyball, basketball and
handball). Additionally, there may also be more abrupt
stopping and changes of directions because the playing
space is smaller than playing space of outdoor sports. In-
door playing surfaces (usually parquet or cement) are also
known as harder than outdoor surfaces (usually clay or
grass). This may be a crucial extrinsic risk factor for ten-
dinopathy due to excessive loading to the tendons in repet-
itive stress in nature that can lead to an overuse and, and
may be resulted in tendon pathology (FCB, 2010; Paavola
et al., 2005; Ferretti, 1986).

Consistent with most previous studies (Zwerver et
al., 2011; Hagglund et al., 2011; Orchard et al., 2013; De
Vries et al., 2017), the most common tendinopathy in our
cohort was patellar tendinopathy, followed by Achilles ten-
dinopathy. This finding is expected, since the patellar and
Achilles are the largest locomotor tendons in the lower
limb and have a key role in storing and releasing energy
during stretch shorten cycle activities (Docking et al.,
2016; 2018; Cook et al., 2016; Rio et al., 2014; Malliaras
et al., 2013). Their histological, structural, biomechanical
and functional characteristics make them more susceptible
to injury, regardless of the workload (de Jonge et al., 2011;
Lian et al., 2005; Magnusson et al., 2010).

In professional football there was a high incidence
of adductor tendinopathy (5.1 and 1.0 in professional and
youth players, respectively). Previous investigations sug-
gested that groin pain accounts for up to 13% of football
injuries (Ekstrand and Gillquist, 1983; Emery and
Meeuwisse, 2001; Seward et al., 1993) and a key risk factor
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was considered as repetitive high-intensity change of di-
rection such as cutting actions (Malliaras et al., 2009;
Thorborg et al., 2018; Malliaras and O’Neill, 2017). In
young footballers, proximal enthesopathy of the rectus
femoris was also common. Since these players are still in
the growing phase, tendon pathology at this site can be di-
rectly linked to traction epiphysitis at the antero-inferior
iliac spine (Simpson et al., 2016; Cassel et al., 2015;
Mersmann et al., 2017).

Moreover, regarding incidence in relation to the
sport practiced, the highest incidence of Achilles and
patellar tendinopathy was in basketball, likely because of
the repetitive jumping, change of direction and sprinting
demands of basketball. The ankle is another commonly af-
fected region in basketball players, particularly the pero-
neal tendons and the posterior tibialis tendon. These find-
ings are consistent with previous studies among basketball
players (Drakos et al., 2010) that found that lateral ankle
sprains were the most frequent orthopaedic injuries (13.2%
of all injuries).

It is interesting to note that handball was the sport
with the highest incidence of upper limb tendinopathies,
particularly at the shoulder, probably because of the high
velocity repetitive throwing motions that occurs in upper
extremities. According to one study, shoulder flexion an-
gular velocity in handball throwing motion may occur as
fast as 150 - 550 degrees/second, (Wagner et al., 2014) and
previous studies have also reported a high prevalence/inci-
dence of shoulder tendinopathy in handball (Giroto et al.,
2017).

One of the clinically challenging issue of assessing
the tendinopathies in competitive club sports is the fact ath-
letes still participate in their sports with pain, which did not
require TL from their practices and competitions. The ath-
letes themselves often tolerate the discomfort induced by
tendinopathies, and they seek a consult from medical ser-
vice only when the discomfort intensifies and becomes too
pain to play (Rio et al., 2015). In our study the incidence of
tendinopathy that did not result in lost playing or training
time was 18.9 cases per 100 players per season (95%CI:
17.4-20.6), which was almost double the incidence of inju-
ries that resulted in lost time playing (10.7, 95%CI: 9.5-
12.00). However, recent evidence from elite Australian
rules football indicates that even if players continue to
compete, their performance is adversely affected (Docking
etal., 2018)Another study also reported that patellar tendon
abnormality was found by ultrasound examination; how-
ever, competitive athletes rated themselves ‘“asympto-
matic.” Those evidence indicates that performance level
relative to tendinopathy symptoms should be assessed
more carefully in order to examine the full impact of inju-
ries (Rio et al., 2015; Clarsen et al., 2013).

Regarding time to RTP, the longest median RTP
was found with adductor tendinopathies, with a significant
proportion of severe cases with long RTP (Figure 2). Most
cases of adductor tendinopathy are associated with adduc-
tor- or pubic-related groin pain, so this longer time in RTP
may be related to pubic or groin involvement, especially in
football players. Another interesting finding in the analysis
of RTP, the greatest variability in RTP was observed in
cases of patellar and Achilles tendinopathy (Rudavsky and

Cook, 2014). Collectively, those findings suggest that each
tendinopathy case is unique and requires individualized
treatment plans.

Limitations and strengths
A possible limitation of this study was that we only studied
athletes from one club, so our results might not be general-
izable to other sports environments with different training
or monitoring methods. Furthermore, athletes included in
this dataset consisted of professional players and young
athletes who were scouted by the study institution. Thus,
the current results may be only applicable to elite athletes.
On the other hand, the aforementioned limitations
of this study can be considered as strengths. Because the
current study was performed by one institution, data col-
lection method was consistent during the study period. Ad-
ditionally, training and competition schedules were well
tracked, and playing surface was the same across all sports
and both levels. Moreover, the current study consisted of
an 8-year of longitudinal data.

Perspectives

We analysed 843 episodes of tendinopathy among youth
and adult athletes from five sports at FCB. Approximately
one in every five injuries over an 8-year period was diag-
nosed as a tendinopathy, signifying that this injury cate-
gory is a significant issue in elite sport. The highest inci-
dence of tendinopathy was in basketball and roller hockey,
and the most common sites of injury were the patellar and
Achilles tendons. However, only about one in every three
injuries resulted in significant time-loss, and the time loss
was infrequently, and the TL ranged from 1 to 2 weeks.
Findings of this study suggested that athletes are, for the
most part, able to continue to play with tendinopathies. Fu-
ture work should investigate the impact of tendinopathies
on player and team performance to elucidate the full impact
of these injuries.

Conclusion

Our study found that tendinopathies was commonly diag-
nosed injury/condition in FCB professional and youth level
athletes. They were more common among professional
players than youth players, and also more prevalent among
indoor sports players than outdoor sports players. Approx-
imately, 30% of all tendinopathies in professional players
result in time loss. These data make an important contribu-
tion to understanding the magnitude of the problem and de-
signing specific preventive and directed strategies accord-
ing to sport, age, and playing surface.
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Key points

e The incidence of higher in indoor sports especially in
professional basketball followed by professional
roller hockey, and professional futsal.

o The longest time to RTP were associated with tendi-
nopathy of the adductor longus (probably related with
groin pain pathology).

e Most common tendinopathies, patellar and Achilles,
demonstrated considerable variability in their RTP
time according to sport.

e Tendinopathies represent a significant number of in-
juries in team sports and are more common in profes-
sional than youth teams, especially basketball and
roller hockey.

® 30% of all tendinopathies in professional players re-
sult in time loss.
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