
Apunts Med Esport. 2019;54(204):139---147

www.apunts/org

SCIENTIFIC LETTER

Analysis of the injuries of a
professional basketball team during
22  seasons attended by the  same
physiotherapist

Análisis de las lesiones  de  un  equipo
profesional  de  baloncesto durante 22
temporadas atendidas  por un mismo
fisioterapeuta

Basketball  is a  sport  known  around  the  world.  At  the  pro-
fessional  level,  the  National  Basketball  Association  (NBA)  is
recognised  as  the strongest  league  and  the one  in which  the
best  basketball  players  are found.  At  the European  level,
the  most  important  competition  is  the EuroLeague,  where
the  best  teams  from  the  leagues  in each  country  play.  The
Football  Club/Fútbol  Club  Barcelona  (FC  Barcelona)  has had
a  basketball  section  since  1926  and  has  competed  in  the
EuroLeague  since  it was  established.

Basketball  has  been  considered  to  be  a  sport  in which
injuries  are  very  frequent.  Among  the  sports  that  participate
in  the  Olympic  Games,  it  is  considered  one  of moderate  risk.1

Systematic  monitoring  of injuries  and medical  conditions
is  an  essential  requirement  for  efficacy  in the  protection  of
athletes’  health.  Epidemiological  data  help  ensure  proper
planning  and  provision  of medical  attention  for  the  ath-
letes  and,  what  is  even  more  important,  make  it possible
to  develop  strategies  and  measures  to  prevent  injuries  and
medical  conditions.2 However,  there  are only a  limited
number  of  follow-up  studies  carried  out  on  professional  bas-
ketball  teams,  from  both  the academic  perspective  and  from
that  of  a  professional  team,  especially  in  reference  to  Euro-
pean  basketball.

The  objective  of  this  study  was  to  describe  the  injury
epidemiology  of  the players  on  a professional  basketball
club  with  the  same  physiotherapist  for 22  years.  The  injury
trends  during  this  22-year  period  were  described  globally
and  according  to  anatomical  site  affected,  the type  of
injuries  and severity  (time  absent from  the sport),  based  on
the  type  of  trainer.  Whether  the number  and  type of  injuries
had  varied  over time  were  also  analysed.

Materials and methods

Study design

This  was  a retrospective  cohort  study  in which  170  basket-
ball  players  from  the same  professional  club  over  22  seasons
(1993/94---2015/16)  were  analysed.  All  the  athletes  signed
an  informed  consent  at  the beginning  of  the season  giving
permission  for  their  data  to  be used in  their  benefit  and for
their  anonymised  data  to  be used  to  carry out  epidemiolog-
ical  studies.  This  study  was  approved  by  the Committee  on
Science  and  Ethics  of  the FC  Barcelona.

Data collection

The  team  physiotherapist  recorded,  for  22  years,  all the
incidents  that  happened  to the players during  the training
sessions  and  games.  The  same  methodology  for recording
and analysis  was  used,  varying  only  with  respect  to techno-
logical  advances.  The  variables  described  and  recorded  in
this  study  were  player,  trainer,  ethnic  group,  height,  posi-
tion,  affiliate  status,  anatomical  site  affected  by  the injury,
type  of  injury,  severity  (sports  time  loss).  In this  study,  the
players’  positions  were  the one  each trainer  initially  stipu-
lated  when  the players  joined  the club,  although  they  could
change  later  on.  The  players  with  a status  of ‘affiliate’  (vin-
culados  in  Spanish)  are  those  that  play with  the  FC Barcelona
senior  team  (whether  in  training  sessions  or  games)  while
being  members  of  the reserve  team.

For every injury  that  happened,  the day  and  time,  exact
moment  and  place  where  the  injury  happened  (in  a  training
session  or  a game),  and the initial  diagnosis  were  recorded.
Injuries  that  the physiotherapist  considered  more  severe
were  referred  to  the team  physician,  who  confirmed  the
diagnosis  based  on  a physical  examination  and imaging  tests
such  as  sonography  or  magnetic  resonance  imaging  (MRI).

From  the 2006---2007  season  to  the 2015---2016  season,  all
the  injuries  were  recorded  and  stored  using  the FC  Barcelona
software  ‘‘GEM’’  first  and  later  on,  ‘‘COR.’’  Before  the
2007---2008  season,  the  physiotherapist  recorded  the infor-
mation  using  spreadsheets.  All  the  injuries  from  the  entire
study  period  were categorised  following  the Orchard  Sports
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Table  1  Descriptive  statistics  for  the  sample  of  players.

Descriptive  summary  of  the  sample

General  N  Age Height

170  26.5  (SD:  4.48)  200.08  (SD:  9.62)

Ethnic group  Caucasian  African-American  Mixed

N  (%) 132  (77.65) 35  (20.59) 3  (1.76)

Position Point  guard  Shooting  guard  Small  forward  Power  forward  Centre

N (%) 37  (21.77)  11  (6.5)  55  (32.35)  18  (10.58)  49  (28.8)

Age  (mean,  SD) 27.6  (4.18)  28.5  (4.21)  26.4  (4.92)  27.6  (4.18)  25.0  (3.84)

Height (mean,  SD) 189.2  (3.75)  194.6  (4.53)  200.4  (4.97)  207.9  (3.61)  211.1  (4.68)

Affiliate status  Professional  Affiliate

N  (%) 121  (71.2) 49  (28.8)

SD: standard deviation.

Injury  Classification  System  (OSICS-10).  This  classification  is
hierarchically  structured  with  four letters  assigned  to  each
type  of  injury.  The  first  letter  refers  to  the  anatomical  injury
site;  the  second,  to  the specific tissue  injured  or  the type
of  injuries;  and the other  two  letters  serve to  elaborate  on
the  diagnosis.3,4

Injury  diagnosis  and  classification

An  injury  was  considered  to  be  any  situation  occurring  during
a  team  training  session  or  a game  that made  it neces-
sary  for  the  physician  and/or  physiotherapist  to  conduct
a  physical  examination  of  the  player  after  that  training
session/game.  Each  such situation  consequently  required  a
working  diagnosis,  which generally  needed  only  treatment
by  the  physiotherapist  and did  not  cause  any  loss  of  training
or games.

A  time-loss  injury  was  considered  to  be  any  injury  occur-
ring  during  the  season  in a training  session  or  a  game  that
caused  an  absence  from  at least  the following  training  ses-
sion  or  game.  This  definition  is  the one accepted  in  the
epidemiological  study  consensus  of the  Union  of  European
Football  Associations  (UEFA)5,6 and  has  been  used in the
majority  of  sports  in recent years.  Any  injury  or  accident
that  had  no  relationship  with  basketball  was  excluded  from
this  study.

Players  with  injuries  causing  time  loss  or  requiring  spe-
cific  treatment  followed  a rehabilitation  programme  under
the  guidance  of the individual  responsible  for  the physio-
therapy,  as  well  as  the  recommendations  of  international
guidelines  and,  especially  since  2009,  those  of  the  FC
Barcelona  itself.7,8 To  establish  the time  for  return  to  play,
the  criteria  proposed  in  the  previously-mentioned  guidelines
were  followed.

Statistical  analysis

A  descriptive  study  of  all the injuries  was  carried  out, cal-
culating  the  absolute  frequencies  and  their  percentages
based  on  the injury  site,  type  of  pathology  and severity.

In addition,  a  descriptive  analysis  of the  injuries  was  per-
formed  based  on  the  ethnic  group,  player  position,  affiliate
status,  type of  trainer  and season.  The  frequency  distribu-
tion  was  calculated  for qualitative  variables,  and measures
of  central  tendency  and  dispersion  were  calculated  for
the quantitative  variables.  The  statistics  software  IBM  SPSS
Statistics  21  and statistical  program  R  were  used in all  the
analyses.

Results

Players

Between  the 1993/94---2015/16  seasons,  170  professional
players  from  a single  club  were  treated  in  national  and
international  games.  Player  characteristics,  by  ethnic  group,
position  and  affiliate  status,  are presented  in Table  1. Mean
player  age  was  26.5  years  (standard  deviation  [SD]: 4.48),
with  a mean  height  of 200 cm  (SD:  9.6).  Most players  were
Caucasian  (77.65%)  and professionals  (71.2%),  and  the  posi-
tion  of  centre  was  the  most  frequent  (28.8%).

Frequency  distribution  of the  injuries treated

From  all  the  players,  a  total  of  3452  injuries  were  collected.
The  injury  characteristics  are shown  in Table  2,  and  their
comparative  evolution  during  the  22  seasons  included  in  this
study  are presented  in Fig.  1.

The  characteristics  of  the injuries  based  on  anatomical
site  and the type  of  injury  can  be seen  in Table 3  (sites)  and
in Table  4 (type  of  injury).

Table  5  shows  the results  of the  analysis of  injuries
according  to  trainer,  considering  the  injury  site,  the  type
of  injury  and  the player’s  position  in the  game.

Frequency  distribution  of time-loss  injuries

The  310 injuries  that caused  time  losses  are  described  in
Table  6,  analysing  them  by  ethnic  group,  player  position  in
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Table  2  Descriptive  statistics  of  the  injuries  treated.

General  N

3452

Ethnic  group  Caucasian  African-American  Mixed

N (%)  3040  (85.9)  482 (13.6)  16  (.5)

Position Point  guard  Shooting  guard  Small  forward  Power  forward  Centre

N (%)  780  (22)  632  (17.9)  733 (20.7)  347  (9.8)  1046  (29.6)

Affiliate status Professional  Affiliate

N (%) 3151  (89.1) 387  (10.9)

*These data do not include 86  injuries lost to follow-up due to the lack of  information about the diagnosis, time of injury and treatment
given.
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Fig.  1  Number  of  injuries  by  season*.

*The  data  for  the 1995---1996  season  are incomplete,  because  all the  physiotherapy  material  was  transferred  to  another  sports  centre

(from Palau  Sant  Jordi  to  Palau  Blaugrana).

Table  3  Number  of  injuries  (%)  by  anatomical  site  accord-

ing  to  the  Orchard  Sports  Injury  Classification  System  (OSICS)

and OSICS  codes.

OSICS  label  Frequency  (%)

Lower  Limb  1799  (52.1)

Knee  429  (12.4)

Upper  leg  392  (11.4)

Lower  leg  350  (10.1)

Ankle  348  (10.1)

Foot 280  (8.1)

Trunk and  Spine  456  (13.2)

Chest  35  (1.0)

Trunk  and  abdomen  20  (.6)

Thoracic  spine  100  (2.9)

Lumbar  spine  301  (8.7)

Upper  Limb  526  (15.2)

Shoulder  109  (3.2)

Upper  arm 16  (.5)

Elbow  76  (2.2)

Forearm  20  (.6)

Wrist  and  hand  305  (8.8)

Head and  Neck  375  (10.9)

Head  228  (6.6)

Neck 147  (4.3)

Pelvis and  Groin  273  (7.9)

Hip and  groin  221  (6.4)

Pelvis and  buttocks  52  (1.5)

Other  23  (.7)

Site not  specified  19  (.6)

Medical  3  (.1)

No present  medical  condition/injury  1  (.0)

Total  3,452  (100)

Table  4  Type  of  pathology  according  to  the  Orchard  Sports

Injury Classification  System  (OSICS)  and  OSICS  codes.

OSICS  label  Frequency  (%)

Muscular/Tendinous  2168  (63.1)

Muscular  injury  1783  (51.9)

Tendon  injury  385 (11.2)

Cartilage  and ligament  injuries  853 (24.8)

Synovitis,  pinching,  bursitis  50  (1.5)

Cartilage  injury  40  (1.2)

Arthritis 5 (.1)

Joint  sprains  758 (22.1)

Bony  injuries  38  (1.2)

Fracture  23  (.7)

Stress fracture  10  (.3)

Other stress  injuries  9 (.3)

Other  377 (10.9)

Injury  not  specified  37  (1.1)

Other non-specified  injuries  in

another  part

3  (.1)

Organ  injury  8 (.2)

Whiplash  injury  1 (.0)

Nerve  injury  15  (.4)

Joint dislocations 3  (.1)

Bruises/  haematoma  59  (1.7)

Laceration  / abrasion 251  (7.3)

Total  3,436a (100)

a These data do not include 16 types of injuries that could not
be recorded correctly during follow-up.

the  game and  affiliate  status.  In  Table  7,  the analysis  of these
injuries  based on site  is  presented,  while  Table  8 shows  the
analysis  according  to  the type  of injury.
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Table  5  Injuries  by  athletic  trainer.

Trainer  AG  DI  JM  MC  SP  XP

A  ---  Descriptive  summary

Total  injuries  (%)  757  (22)  208  (6) 517 (15)  62  (1.8)  714  (20.7)  1186  (34.4)

Number of  seasons*  (months)  6  (60)  1  (10)  3 (30)  1  (6) 3 (25)  8.5  (85)

Number of  injuries  per  season  (%)  126  (12.5)  208  (20.8)  172 (17.2)  62  (10.3)  238  (28.57)  148 (13.95)

B ---  Anatomical  site

Lower  Limb  417  (23.2)  395  (22)  33  (1.8)  126  (7)  273  (15.2)  555 (30.9)

Trunk and  spine  84  (18.4)  83  (18.2)  13  (2.9)  21  (4.6)  68  (14.9)  187 (41)

Upper limb  86  (21.4)  71  (17.7)  6 (1.5)  19  (4.7)  52  (13)  167 (41.6)

Head and  neck 70  (18.7) 68  (18.1) 6  (1.6) 25  (6.7)  65  (17.3)  141 (37.6)

Pelvis and  groin 80  (29.3) 66  (24.2) 4  (1.5) 18  (6.6) 27  (9.9)  78  (28.6)

Others 0  (0) 4  (17.4) 0  (0) 0  (0) 7  (30.4) 12  (52.2)

C ---  Type  of  pathology

Muscle/Tendon  447  (20.6)  481  (22.2)  42  (1.9)  112  (5.2)  322(14.9)  764 (35.2)

Cartilage and  ligament  injuries  210  (24.6)  152  (17.8)  15  (1.8)  63  (7.4%)  135  (15.8)  278 (32.6)

Bony injuries  14  (33.3)  9  (21.4)  2 (4.8)  6  (14.3)  0 (0.0)  11  (26.2)

Others 85  (22.8)  72  (19.3)  6 (1.6)  22  (5.9)  56  (15.0)  132 (35.4)

D ---  Player’s  position

Power  forward  0  (.0)  80  (23.1)  14  (4.0)  0  (.0)  66  (19.0)  187 (53.9)

Small forward  283  (38.6)  85  (11.6)  6 (0.8)  60  (8.2)  68  (9.3)  231 (31.5)

Point guard  193  (24.7)  193  (24.7)  6 (0.8)  58  (7.4)  89  (11.4)  241 (30.9)

Shooting guard  23  (3.6)  206  (32.6)  20  (3.2)  1  (0.2)  102  (16.1)  280 (44.3)

Centre 291  (27.8)  157  (15.0)  23  (2.2)  95  (9.1)  200  (19.1)  280 (26.8)

Table  6  Descriptive  statistics  of  the  injuries  causing  sports  time  loss.

General  N

310

Ethnicity  Caucasian  African-American  Mixed

N (%)  273  (88.1)  33  (11.0)  3 (1.0)

Position Point  guard  Shooting  guard  Small  forward  Power  forward  Centre

N (%)  70  (22.6)  83  (26.8)  56  (18.1)  26  (8.4)  75  (24.2)

Affiliate status  Professional  Affiliate

N (%) 277  (89.4)  33  (10.6)

The  time-loss  injuries  were  also  analysed  considering
severity  according  to  days  lost,  as  well  as  injury  site  and the
type  of pathology  (see Table  9). The  comparative  evolution
of  the  time-loss  injuries  over the 22  seasons  is  presented  in
Fig.  2.

Discussion

Basketball  has evolved  considerably  over  recent  years  with
respect  to regulations,  training  session  length  and  intensity,
and  game  density.  This  has  caused  changes  in the demands
on  and  physical  characteristics  of  the  players.9 However,  it
is  not  known  how  this  fact has  really  affected  the incidence
of  injuries  in the teams,  particularly  on  the professional
players.

Scientific  literature  on  epidemiology  in  European  bas-
ketball  is  practically  non-existent.  Extrapolating  the results
from  the  epidemiological  studies  on  the American  National
Basketball  Association  (NBA) would  not  be  comparable,
given  that  the game,  and  especially  the rhythm,  of  the

basketball  played  in the  USA  is  different  from  that  played
in  Europe.  This  is  especially  true as far  as  the physical  level
is  concerned  (American  basketball  is  much  more  physical,
while  European  basketball  is  much  more  tactical).  We  have
been  unable  to  find  any  studies  to  date  that  compare  the
different  rules  upheld  by  the NBA  and  the  International  Bas-
ketball  Federation  (FIBA,  from  the organisation’s  name  in
French),  the number  of  games  in  each competition,  the
physical  demands  in each  of  the competitions  and other  pos-
sible  factors  in  terms  of  whether  there  have  been changes
in  the  risk  or  pattern  of  injuries.

In  2010,  Drakos et al.10 published  one  of  the only  studies
that  describe  the  injury  pattern of  NBA  basketball  play-
ers,  covering  a  period  of  17  seasons,  from  1988  to 1989
to  2004---2005.  However,  as  has  been  commented,  it  is  not
known  if the  results  and conclusions  are useful  for  and
applicable  to players  in  the European  leagues.  Along  the
same  line,  a systematic  review  of  epidemiological  stud-
ies  on  basketball11 has recently  been  published,  in which
268  articles  were  selected;  of  these,  11 were  eligible  for
the integrative  review  and  only  5  were  included  to  extract
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Fig.  2  Number  of  injuries  causing  time  loss  by season.  Panel  A  -  Total  number  of time-loss  injuries.  Panel  B - Days  of  time  loss  by

season*.

*The data  for  the 1995---1996  season  are incomplete,  because  all the  physiotherapy  material  was  transferred  to  another  sports  centre

(from Palau  Sant  Jordi  to  Palau  Blaugrana).

data on  injuries  in male  basketball  players,  none  of  which
referred  to  European  players  or  competitions.

Basketball  in Europe  is  one  of the sports  with  the greatest
following;  it  has  the  most  participation  as  far  as  professional
and  non-professional  federation  licenses  are  concerned.  It
seems  obvious  that  an  in-depth  epidemiological  study  on
injuries  in  European  basketball,  such  as  this  study, would  be
of  great  interest  for  sports  physicians  and physiotherapists
working  on  basketball  teams.  In addition,  such  a study  would
be  very  useful  to  ascertain  whether  there  are  similarities
with  the  epidemiological  studies  on  American  basketball.

Analysis  based  on  anatomical  injury site

In  the  present  study,  the sites  most  often  affected  are the
lower  limbs  (52.1%),  followed  by  the upper  limbs (15.2%),
and  the  trunk  and  spine  (13.2%).  These  data  coincide  with
the  existing  literature.  In a 6-season  retrospective  study  on
NBA  basketball,  Deitch  et  al.12 conclude  that  lower  limb
injuries  could  reach  up  to  65%.  In  European  basketball,  in  a
study  conducted  on the  Belgium  league,  51.2%  of the  injuries
are  seen  to  occur  in lower  limbs,13 data  very  similar  to  those
presented  in  this study.

Focusing  on  specific  anatomical  injury  area, most injuries
in  our  study  are  produced  in  the knee (12.4%) and  the ankle
(10.1%).  These  results  differ  to  a  certain  degree  with  the
review  by  Andreoli  et  al.11 in which  it  is  seen  that  in bas-
ketball  in  general  (men,  women  and  veterans),  the knee
and  the  ankle  were  the sites  most  affected,  with  21.9%  and
17.8%,  respectively.  In male  professional  players,  28.4%  of
the  injuries  occurred  in the ankle  and  the  foot,  followed  by
the  thigh,  hip and  leg  (19.3%)  and the knee (17.5%).  In  the

present  study,  ankle  and  foot injuries  were  19.2%;  thigh,
hip  and  leg  injuries  added  up  to  30.2%;  and knee  injuries
accounted  for  12.4%.

Based  on  the data  obtained  in  our  study,  the  ankle  is
not  the  site  most  affected,  in contrast  to  the  results  of
the  study  by  Carazzato  et al.14 even  though  the  majority  of
the  studies  existing  do  indicate  this.10---12 What is  especially
notable  in  our  study  is  the  high  incidence  of  injuries  involving
the  area  of  the thigh, hip and  leg.  This  elevated  incidence
is probably  due  to  the  fact that  there  are more  muscular
and/or  tendon  injuries  correctly  recorded  from  the begin-
ning  of the study  than  ligament  injuries  of the  ankle  and
knee.

Another  of  our  findings  that stand  out is  that  there  severe
injuries  in  the knee  are rare,  but  injuries  from  overuse  are
common.  This  has  a  relatively  simple  explanation;  it stems
from  the way  the  players  stand  and  move:  during  most  of  the
game,  the knee is  semi-flexed  at  approximately  30◦ and  the
tension  maintained  favours  the appearance  of pathologies
from  overuse  of  the patellar  tendon.  This  is  particularly  true
in  the  area  where  the  patellar  tendon  intersects  with  the
inferior  pole of  the  kneecap,  a pathology  called  jumper’s
knee.

At  the  muscle  level,  the  injuries  through  direct  mech-
anisms  (contusion)  of  the vastus  lateralis muscle  of  the
quadriceps  occur  very  often;  they  are direct  contusions  with
the  opponent’s  knee.  Hamstring  muscle  injuries  are  also
frequent  and, at the level  of  the leg, a  great  number  of
gastrocnemius  overload  injuries  and  tearing  of  the medial
gastrocnemius  and  the soleus  muscle  are  produced  (the  lat-
ter  ones  in  more  veteran  players).

Only  10.1%  of  injuries  occur  in the area  of  the  ankle.  At
the  level of  clinical  experience  of basketball  team  physicians
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Table  7  Injuries  causing  sports  time  loss  (%)  by  anatomical

site  according  to  the  OSICS  classification  system  and  codes.

OSICS  label  Frequency  (%)

Lower  Limb  176 (56.8)

Knee 35  (11.3)

Upper leg  33  (10.8)

Lower leg 35  (11.3)

Ankle 33  (10.6)

Foot 40  (12.9)

Trunk  and  Spine 42  (13.5)

Thorax 4 (1.3)

Trunk  and  abdomen 2  (.6)

Thoracic  spine 11  (3.5)

Lumbar  spine  25  (8.1)

Upper  Limb  37  (11.9)

Shoulder  8 (2.6)

Upper  arm  1 (.3)

Elbow  9 (2.9)

Lower  arm  1 (.3)

Wrist  and  hand  18  (5.8)

Head  and  Neck  30  (9.7)

Head 16  (5.2)

Neck 14  (4.5)

Pelvis  and  Groin  24  (7.7)

Hip and  groin  21  (6.8)

Pelvis and  buttocks  3 (1.0)

Others  1 (.3)

Site  not  specified  1 (.3)

Medical  0 (.0)

No  present  medical  condition/injury  0 (.0)

Total 310  (100.0)

OSICS: Orchard Sports Injury Classification System.

and  physiotherapist,  the ankle  has  historically  been  viewed
as  one  of the  areas  with  the greatest  potential  likelihood
of  pathology.  However,  the  data  show  that  this  is  not  so,
and  the  reason  is  probably  that  there  is  more  attention  paid

Table  8  Injuries  causing  sports  time-loss  (%)  by  the  type

of injury  according  to  the  OSICS  classification  system  and

codes.

OSICS  label  Frequency  (%)

Muscular/Tendinous  194  (63.0)

Muscular  injury  158 (52.0)

Tendon injury  36  (11.8)

Cartilage  and  ligament  injuries  76  (25.0)

Synovitis,  pinching,  bursitis  8 (2.6)

Cartilage  injury 8  (2.6)

Arthritis  0 (0.0)

Joint sprains 60  (19.7)

Bony  injuries 13  (4.2)

Fracture  3 (1.0)

Stress fracture  10  (3.2)

Others stress  injuries  0 (.0)

Others 25  (8.1)

Injury not  specified  0 (.0)

Other non-specified  injuries  in

another  part

0  (.0)

Organ injury  1 (.3)

Whiplash  injury  0 (.0)

Nerve injury  2 (.7)

Joint dislocations  0 (.0)

Bruises/ haematoma  5 (1.6)

Laceration/abrasion  17  (5.6)

Total 310  (100.0)

OSICS: Orchard Sports Injury Classification System.

to  prevention  from  both  the  standpoint  of proprioception
work  and  preventative  taping  bandages  in high-risk  training
sessions  and  games.

Due to  the characteristics  of  this  sport  itself  and,  in
contrast  to  others  such  as  handball,  injuries  of  the upper
limb  (shoulder,  upper  arm  and  elbow)  are not  normally  seen
in basketball.  In  the review  by  Andreoli  et  al.11 shoulder

Table  9  Injury  severity  based  on  days of  sports  time  loss  (general  and  by  anatomical  site  and  pathology  type).

Severity  Slight(1---3  days)  Mild(4---7  days)  Moderate(8---28  days)  Severe(>28  days)  Total

A  ---  General

Total  injuries  (%)  129 (41.6)  74  (23.9)  80  (25.8)  27  (8.7)  310  (100)

B ---  Anatomical  site

Lower  limb  75  (58.1)  36  (48.6)  46  (57.5)  19  (70-4.0)  173  (56.8)

Trunk and  spine  17  (13.2)  9 (12.2)  11  (13.4)  5  (18.5.0)  42  (13.5)

Upper limb  18  (14.0)  8 (10.8)  9 (11.0)  2  (7.4)  37  (11.9)

Head and  neck  8 (6.2) 13  (17.6)  9 (11)  0  (0)  30  (9.7)

Pelvis and  groin  10  (7.8)  8 (10.8)  5 (6.1)  1  (3.7)  24  (7.7)

Other 1 (0.8) 0 (0)  0 (0)  0  (0)  1 (0.3)

Total 129 (100)  74  (100)  80  (100)  27  (100)  310  (100)

C ---  Type  of  pathology

Muscular/Tendinous  74  (57.4)  52  (70.3)  50  (62.5)  18  (72.0)  194  (63.0)

Cartilage and  ligament  injuries  37  (28.7)  11  (14.9)  23  (28.7)  5  (20.0)  76  (24.7)

Bony injuries  5 (3.9) 4 (5.4)  1 (1.3)  3  (11.1)  13  (4.2)

Other 13  (10.1)  7 (9.5)  4 (5.0)  1  (4.0)  25  (8.1)

Total 129 (100)  74  (100)  78  (100)  27  (100)  308  (100)

Slight: 1---3  days; mild: 4---7 days; moderate: 8---28 days; Severe: > 28 days.



SCIENTIFIC  LETTER  145

injuries  account  for  6.2%  of  all injuries  and,  in our  series,
they  represent  5.9%.

At  the  level  of  the  upper  limb,  the fingers  are another
of  the  areas  significantly  involved  in injuries.  They  are  gen-
erally  caused  by  direct  mechanism  (from  a poor  reception
of  the  ball,  which  hits  the fingertips)  or  because  the finger
gets  caught  in another  player’s  shirt.  In  our  study,  wrist  and
finger  injuries  account  for 8.8%,  a  figure  that  is  very  similar
to  that  in  the  systematic  review  by  Andreoli  et  al.11 (8.9%  in
professional  players).

In  the  present  study,  the  injuries  of  the trunk  and  spine
represent  11.2%.  This  percentage  is  slightly  above  that
observed  in  the studies  analysed  by  Andreoli  et  al.11 (7.5%)
and  that  of Starkey  et  al.15 (6.9%  in  NBA  players).  Our  gen-
eral  case  material  in  the study  stems  from  2 main situations.
First  of  all,  injuries  happen  through  direct  contusions  on  the
flank  or  lumbar  area itself.  In  the  second  place,  they  occur
from  overload  in the lumbar  area; it is  important  to  remem-
ber  that  in  each  landing  after  a jump,  the buffering  waves
directly  impact  the lumbar  area  (this  was,  at that  time,  one
of  the  reasons  prompting  the development  of  all  the range
of  sports  shoes  with  cushioning).

In  the  anatomical  area  of the head  and  neck,  injury  inci-
dence  varies  among  the studies  consulted,  ranging  between
8%  and  14%.12,15,16 These  data  fully  coincide  with  those
obtained  in  our  study  for the  head  and neck  area  (11.9%).
These  injuries  are  principally  injuries  and/or  wounds  caused
by  direct  contusions  or  muscle  contractures  at the  cervical
level.

Analysis  according  to the  type  of injuries

Tendon  and muscle  injuries  are the most  frequent  in our
study.  This  fact is  especially  important  because  it demon-
strates  a  clear  trend  towards  which injuries  are  evolving
in  current  basketball.  In the  studies  mentioned  up  to  now,
ankle  injuries  and  sprains  are,  generally  speaking,  the most
common.  In  the  study  by Drakos  et al.10 on  NBA  players,
ankle  sprains  were  the most  frequent  injuries  (1658  injuries,
which  represented  13.2%),  followed  by patellofemoral  pain
(1493  injuries;  11.9%),  backaches  (999  injuries;  7.9%) and
hamstring  injuries  (413  injuries,  which  represented  only
3.3%).

In  our  study,  the most  frequent  injuries  are the muscular,
with  a  frequency  of  51.9%,  as  well  as  the  tendon,  with  11.2%.
The  ligament  injuries  in  our  study,  such  as  joint  sprains,
accounted  for 19.2%.  There  are  2  body  areas  with  greater
incidence:  the ankles,  due  to  sprains,  and  the  fingers  (cap-
sulitis),  due  to  the impact  of  the  ball  against  the  fingers,
especially  when  the ball  hits  the fingertips.

Cartilage  injuries  (especially  in the knees)  were  2.6%
in  our  study,  while  synovitis  basically  knee  and  ankle)
accounted  for  2.5%.  These  are injuries  from  overload  due  to
continuous  jumping  and the player’s  position  standing  and
moving  in  permanent  semi-flexion.  This  position  makes  it
possible  for  the player  to  initiate  a jump  or  a run  almost
instantly.

Bony  injuries,  or  fractures,  are  rare  (1.2%)  in  our  study.
Perhaps  the  most  characteristic  bony  injuries  have been  of
the  fingers,  with  stress  fractures  likewise  common.  The  lat-
ter  appear  mainly  affecting  the base  of  the  fifth  metatarsal.

This  can  be explained  by  the repeated  impact  received
in  both  jumping  and  in landing  with  considerable  player
weight,  and  also  considering  the speed  of  the  fall and  the
often  off-balance  position  in which  players  fall.

Analysis  of the  injuries  according  to  game  position

In  the literature  review  on  basketball  injury  epidemiol-
ogy,  no  article  has  been  found to  date  linking  the injuries
observed  with  the  game  positions  of  the players.  There  is
only the study  by  Tummala  et al.17 which mentions  solely
ankle  injuries  ankle  and  concludes  that  the  centers  are  the
players  most  affected  by  lateral  ankle  sprains,  especially
involving  rebounds.

According  to the characteristics  of the 170  players  in
our  study  sample,  the  players  with  the greatest  number  of
injuries  are  those  playing  in the  position  of  centre.  This  is
due  to  their  own  physical  characteristics,  given  that  they
are  generally  the  ones  that  weigh  the most,  are  the  tallest
and  shift  the  most weight  in  their  movements.

In  second  place,  the  most injuries  appear  in athletes  in
the  position  known  as  point guard  or  playmaker.  These  are
smaller  players,  weighing  less,  but  they  are  very  fast and
explosive  in their  moves;  that  is  the reason why  their  mus-
culoskeletal  system  is  exposed  to  more  types  of  injuries,
especially  muscular  ones.  In  the last  places,  the  positions
of  small forward,  power  forward  and  shooting  guard  were
found.  The  characteristics  of  these  players  are their  speed
and  quick  shots,  and  they  usually  play  a  bit  far  from  the bas-
ket;  consequently,  they  are  exposed  to  less  physical contact.

Analysis of the  injuries  by trainer

There  is  no  other  article  in the scientific  literature  compar-
ing  the injuries  observed  over  different  seasons  in a single
team  according  to  the  different  basketball  trainers.  The
injuries  differentiated  by  trainer  can  vary widely  due  to the
philosophy,  style and  work  methods  that  each  trainer  has.

Ekstrand  et  al.18 have  recently  published  an  article  not-
ing  how  trainer  style  can  affect  the incidence  of  injury  in
professional  football/soccer.  This  is  the  first  study  to  find  a
relationship  between  the form  or  style  of  training  and  the
incidence  of  injury;  specifically,  it finds  a link  with  the lead-
ership  style  of  the group  and  the severity  of the  injuries
and  willingness  of  the  players.  In  our  study  and  remember-
ing  physiotherapist  experience,  we  can  sense  trends  with
respect  to  frequencies  and types  of  injury,  but  our  study  is
purely  descriptive.

Analysis  of the  injuries  according  to  severity  and
return to play

Among  all  the sports  time-loss  injuries  in the data,  those
that  occur most  frequently  are  tendon  and  muscle  injuries
affecting  the  lower  limb.  As  has  been  mentioned  previously,
these  data  fully  coincide  with  similar  studies  available  to
date.10,16,19 In  these studies,  there  is  no classification  of  the
injuries  according  to degree  of  severity  such  as  that pro-
vided  in the  present  study  (Table  9).  Our  data  reveal  that
the  greatest  number  of  time-loss  injuries  were  very  slight
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(1---3  days of  time  loss),  with  41.6%  of  the injuries;  followed
by  the  moderate  (8---28  days  of  loss),  with  25.8%.  In their
study,  Drakos  et  al.10 indicate  that  the  injury  that  causes
the  greatest  number  of  games  lost  due  to  injury  are those
involving  patellofemoral  pain,  accounting  for  17.5%  of  all
the  causes.

Just  as  Starkey  et  al.15 point  out in their  study,  there  has
been  a  clear  trend  towards  rising  number  of  injuries  and
severity  of  injuries.  This  is  due  in great  part to  the  increase
in  the  physical  demands  of the  game  and to  the  charac-
teristics  of  the players  themselves,  as  they  are  ever  taller,
stronger  and  faster.  Likewise,  improved  diagnostic  tools  and
the  awareness  that  epidemiological  databases  need  to  be
created  for  each sport  can  also  be  a  factor  to  consider  in
this  jump  in  the number  of  injuries  recorded.

Conclusion

In  this  study,  3452  injuries  in  170 professional  basketball
players  were  analysed.  The  injuries  were  recorded  and  clas-
sified  by  the  same  team  physiotherapist  following  the  same
criteria  for  the  22  seasons  that  the study  lasted  and  for  which
there  were  7 different  trainers.  The  most notable  results  are
that  there  were  more  injuries  in  the lower  limbs  (52.1%),
regardless  of  playing  level  (professional  and  affiliate)  and
ethnic  group  (Caucasian  and  African-American),  and  that
tendon  and muscle  injuries  (61%  of  all  injuries)  were more
frequent  than  chondral  and  ligament  ones.  The  centers  were
the  players  with  the  most risk  of  suffering  injuries  and  the
trainer  did  not seem  to  be  determinant  in  the  pattern  of
injuries.  As  for severity,  the most  frequent  injuries  were
slight  ones  (1---3 days  of  time  loss).
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