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A Comparison Study of Young Para-Athletes 

& Non Impaired Population  in  
Snow Sport Related Injuries. 



Hypothesis: 
Snow Sport Injuries are related to  
Sport Speciality, Age, Gender and Training in 
both non-Impaired and Impaired Population  



The History of Ski 

1.- Norse mythology: first skis appeared 
in Swedish and Finnish swamps, 4000-
5000 years ago. 

2.- Greek historians speak of skins and long shoes for 
movement through the snow 

3.- Norwegian painting of prince 
Häkon being taken to safety in 
Osterdalen from Lillehammer in 
1206.  



• 1850-1860:  First Ski Races in the province of 
Telemark (Norway)  

 
• 1868: Sondre Norheim creates the Sidecut Skis 

(narrower underfoot) 
 

• 1880: Norway, first ski made from Hickory wood, 
more flexible and resistant. 

The History of Ski 



• 1887: Norwegian immigrants settle in Wisconsin and 
Minnesota (USA) 

 
• 1905: A French army Alpine Unit, produces the first 

series of Telemark style skis in Briançon, France. 
 

• 1928: Rudolph Lettner of Salzburg (Austria) 
introduces the Segmented Steel Edge 

The History of Ski 



• 1924: Winter Olympic 
Games in Chamonix (France).  
 
 

• 1936, the Games were 
interrupted by World War II.  

The History of Ski 



• 1932: Norway the Tri-laminate Ski was invented, by 
Bjørn Ullevoldsaeter and simultaneously George 
Aaland developed it in USA. 

 
• 1937: England. R.E.D. Clark of Cambridge,developed 

the Aerolite Adhesive. 
 
• 1944: France. The first plastic cellulose, Cellulix, was 

made for “Dynamic” skis. 

The History of Ski 



• 1955: Austria. A polyethylene base is first 
introduced by Kofler. “Kofix” proves to be smooth 
enough for all snow, eliminating the need for wax 
while allowing repair minor cracks and holes.  
 

• 1970s: Major progress in the development of 
plastics. Fiberglass proves to be efficient but is 
expensive. Manufacturers start mixing small 
amounts of Kevlar, Carbon fiber, Ceramic fiber and 
other high-strength materials with Fiberglass 

The History of Ski 



• 1976: First Winter 
Paralympics Winter Games 
in Örnsköldsvik (Sweden). 
 
 

• 1992: Winter Paralympics 
were the first Winter Games 
to use the same facilities as 
the Winter Olympics. 

The History of Ski 



• 1989:  Manufacturing of Carbon Fiber skis (David 
Goode).  

 
• 1990: Elan and Kneissl build prototypes of skis with 

different geometry, leading to the generation of 
current carving or parabolic skis. 

  

The History of Ski 



1957 2015 

1970 



Baqueira-Beret Ski Resort 
 



Baqueira-Beret Ski Resort 
 



Baqueira Beret Ski Resort 
Main data from last 23 ski seasons 

Data 

1992 to 2015 

58.142 snow sport 
lesions have been 
treated at Centre 
Mèdic Baqueira. 



Injuries per season 
All Injuries (visitors and ratio per thousand) 
• 92/93 ... 506.000 visitors     3.54 / thousand 
• 93/94 ... 551.192 visitors     3.45 / thousand 
• 94/95 ... 596.389 visitors     3.18 / thousand 
• 95/96 ... 609.271 visitors     2.62 / thousand 
• 96/97 ... 508.295 visitors     3.01 / thousand 
• 97/98 ... 650.363 visitors     3.49 / thousand 
• 98/99 ... 771.287 visitors      3.57 / thousand 
• 99/00 … 864.188 visitors       3.52 / thousand 
• 00/01 … 537.652 visitors     3.92 / thousand 
• 01/02 ... 830.927 visitors     3.52 / thousand 
• 02/03 ... 788.827 visitors       3.57 / thousand 

 
 



Injuries per season 
All Injuries (visitors and ratio per thousand) 
• 03/04 ... 771.770 visitors     3.41 / thousand 
• 04/05 … 907.310 visitors      3.32 / thousand 
• 05/06 … 894.172 visitors      3.64 / thousand 
• 06/07 … 558.180 visitors      4.02 / thousand 
• 07/08 … 750.499 visitors     4.20 / thousand 
• 08/09 … 812.336 visitors      3.42 /thousand  
• 09/10 … 767.951 visitors      3.17 /thousand  
• 10/11 … 776.274 visitors      4.17 /thousand 
• 11/12 … 765.191 visitors      3.64 /thousand 
• 12/13 ... 784.339 visitors      3.48 /thousand 
• 13/14 ... 772.555 visitors      3.03 /thousand   
• 14/15 ... 793.822 visitors      3.17 /thousand 



Data 

•Ski: 2,4 per thousand 
ski days 

 

•Snowboard: 5,3 per 
thousand ski days 

Injuries per season 
Statistics 
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Probability of injuries 
Distribution by gender 

Mean Age: 33 Mean Age: 26 

52.44 
47.95 

ALPINE SKI INJURIES BY GENDER 

% MALE
ALPINE SKI

% FEMALE
ALPINE SKI

69.00 

29.93 

SNOWBOARD INJURIES BY GENDER 

% MALE
SNOWBOARD

% FEMALE
SNOWBOARD
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Types of Injuries 
Ski – Most common injuries 

In  Downhill Skiing, 2 pathologies accumulate 51% of total injuries: 
•Knee ligaments (including ACL) 
•Upper Extremity Contusions 

26% 

7% 

3% 

2% 
2% 

11% 

24% 

10% 

9% 
6% 

Knee Ligaments

Skier's Thumb

Wrist Fractures

Shoulder Dislocations

A-C Dislocations

ACL

Upper Ext Contusions

Lower Ext Contusions

Trunk Contusions

Head/Face Contusion
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Types of Injuries 
Snowboard – Most common injuries 

In  Snowboard, 2 pathologies accumulate 49% of total injuries: 
•Upper Extremity Contusions 
•Wrist Fractures 

9% 
3% 
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3% 
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 1,567    

 327    

 1,106    Contra Esquiador

Contra Snowboard

Contra Objeto

Collisions 
3.000 Collisions registered since year 2000 

40.312 injuries registered (33.194 Ski & 7.118 Snowboard) 
 
Represents   5.73%  of injuries related to collisions 
 



 1,396     277    

 638    

Down Hill Ski Collisions 
Contra Esquiador

Contra Snowboard

Contra Objeto

 97    

 70    

 116    

Snowboard Collisions 



Hypothesis: 
Snow Sport Injuries are related to  
Sport Speciality, Age, Gender and Training 
both non-Impaired and Impaired Population  



• Sport Speciality   Yes 
 

• Age      Yes 
 

• Gender     Yes 
 

• Training      ? 

52.44 

47.95 

ALPINE SKI INJURIES 

% MALE
ALPINE SKI

% FEMALE
ALPINE SKI

69.00 

29.93 

SNOWBOARD INJURIES 

% MALE
SNOWBOAR
D

% FEMALE
SNOWBOAR
D



How do we know that Training affects 
in some way the Incidence of Snow 

Sport Injuries 



 
  
  

 

 

 
 

 
  
  

 

 
  
  

 

 
  
  

 

 
 

 
 

 
 

 
 

 
 
 
 

   
Two Scientific Societies in the World 
are dedicated to Snow Sport Injuries 
Prevention.-  

   
ISSS (International Society for Skiing Safety) 
 
 
 
SITEMSH (Soc. Intern. Traumatol. et Medic...)
  



 
  
 

 
 

 

 
 

 
  
  

 

 
SITEMSH 

 
Société Internationale de Traumatologie 

et Médicine des Sports d’Hiver 
 

Società Internazionale di Traumatologia 
e Medicina degli Sport Invernali 

 
Internationale Gesellschaft fur Ski-Traumatologie 

Und Wintersportmedizin 

The oldest European Scientific Society concerned with 
Treatment and Prevention of Winter Sport Pathologies 



 
  

 

 

 
 

 
  
  

 

In the ‘50s a group of Trauma surgeons from Alpine 
Countries began to Observe, Collect and Study ski 
injuries. 

 
SITEMSH 

 



 
  
  

 

 

 
 

 
  
  

 

They decided to meet every two years in order to  
- collect epidemiology data,  
- analize equipment improvement 
- and injury treatment  



 
  
  

 

 

 
  
 

1st SITEMSH Meeting  
1954. Chambéry-Courchevel 

 

Ligament injuries in the Knee and Tibia Fractures, 
were the more common diagnosis. 



 
  
  

 

 

 
 
 
  

 

   1958  Davos  SITEMSH meeting 

Test models for torsional stresses on the Tibia 
were presented.   
 
Safety binding brought a great improvement 
for Tibia Fracture Prevention. 



Prevention Evolution 



 -
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Speciality Related Injuries 



How do we know that Evolution and 
Technology affects in some way the 

Incidence of Snow Sport Injuries 



  
Lets take a look in the Evolution of Four Diagnosis we 

have been following for 23 consecutive seasons: 
 

Anterior Cruciate Ligament in the Knee 
Tibia Fractures 
Skier’s Thumb 
Head Trauma 



0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

ACL

Tibia
Fractures

Evolution of Injuries: Ant.Cr.Lig. / Lower Extremity Fractures  
 



Evolution Prevention 



tibia -20 -40 -60 -80 
Positions of applied abduction-forces on 

ski.   [ cm ] 

Peak forces at 3-mode ski-binding release 

Copyright © 2015 by Richard J. Howell.  All rights reserved. 
___________________________ 

Data generated by Howell experimental tests. 

ACL-rupture 

ACL-rupture Tibia fx 
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100 

Tibia fx 
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80 

60 

40 

20 
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3-mode binding 

Results 

Rick Howell 
Stowe, Vermont  USA 



   
Anterior Cruciate Ligament 



Copyright © 2015 by Howell Ski Bindings. All rights reserved. U.S. & international patents pending. 

3-mode binding, additional lateral heel release. 

Prevention ? …In the process of investigation 



   
Skier’s Thumb 

Petitpierre M: Die Wintersportverietzungen. 
Stutgart,F.Enke Verlag, p.51. 1939 



 -

 2

 4

 6

 8

 10

 12

Skier’s Thumb Related to All Injuries 

2.471 Skier’s Thumb Injuries 
 



40.13 

5.44 7.47 

46.96 

% With Pole
Strap

% Without
Pole Strap

% Realted to
Snowboard

% Others

Falls with the Pole in the Hand 



   
Skier’s Thumb 

Prevention ? …In the process of investigation 



• 15% of all injuries 
 

• 60% of accidental deaths in winter sports are 
related to head trauma 
 

• Diagnosis:   
        * Lacerations, abrasions, superficial cuts with 
no neurological problems 
         * Mild concussions 
 
 

 

   
Head Trauma 



- "Helmet use reduces head injuries by 29%" Hagel et al. 2005 (Canada) 
 

- "Wearing a helmet reduces the risk of injury in the head by 60%" Sulheim 
et al. 2006 (Norway) 
 

- “Do Helmets Reduce Fatalities or merely Alter the Patterns of Death?” 
Shealy, J., Johnson, R., and Ettlinger, C., 2008 
 

- "Skiers and snowboarders wearing helmets are less likely to suffer a head 
injury“.  Meta analysis of 10 previous studies, Russell et al. 2010“ 
 

- Between 1999-2008, helmet use increased from 5% to 40%, in the same 
period the total % of head injuries did not decrease " Langran 2010 
(Scotland) 
 
 

   
Head Trauma. Evidences 



 
- Between 1999-2008, helmet use increased from 5% to 40%.  
     In the same period the total % of head injuries did not decrease.  
     “Langran 2010 (Scotland)” 

 
- Between 2003-2014 helmet use increased from  15% to 90%.  
     No significant changes were seen in the frequency of severe head injuries.  
     Helmet use is recommended but there is no evidence of reduction of    
severe injuries. “Hasler et al. 2013 (Switzerland)” 

 
- Between the 2001-02 and 2008-09 ski seasons helmet use rose from 5% to 

35%, no significant changes were observed in the percentage of head 
injuries or their severity. “Escoda et al. 2010 (Andorra)” 
 

   
Head Trauma. Evidences 



Between seasons 1995-06 and 2009-10: 
 

- * Helmet use increased from 5 to 76% 
 

- * The percentage of head injuries on total injuries 
decreased by 20% 
 

- * Potentially serious head injuries expressed in MDBI 
diminished by 64% (from 8.775 to 24.690 days) 
 

(Shealy et al. 2011) 

   
Head Trauma. Evidences 



 
Helmet: Yes or No? 

 

   
Head Trauma 



HOMOLOGADO 
ASTM 2040 / EN 1077 clase A o B / Snell RS 98 

Prevention ? …In the process of investigation 



  
Young Para-Athletes & Non Impaired Population Injuries 

 
 A Comparison Study of Snow Sport Related Injuries in 

Ski Resorts 
 



Data from 94 Impaired Athletes 



57 complete registers 



  

Results 
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FEMALE

MALE
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Non Impaired Population              Impaired Population 

% MALE
ALPINE SKI

% FEMALE
ALPINE SKI



36.49% 

43.53% 

8.98% 

11.00% 

UPPER
EXTREMITIES

LOWER
EXTREMITIES

HEAD AND
FACE

TRUNK

Location 
 

Non Impaired Population                 Impaired Population 

25.76% 

48.48% 

10.61% 

15.15% 

UPPER
EXTREMITIES

LOWER
EXTREMITIES

HEAD AND
FACE

TRUNK



CONTUSSION

ABRASSION

MUSCLE AND
TENDON
LIGAMENTS

FRACTURES

SKIN

OTHER

31% 

9% 
6% 

13% 

27% 
14% 

12% 

7% 

26% 
7% 3% 

ligamentos
rodilla
pulgar del
esquiador
fracturas de
muñeca
luxaciones de
hombro
luxaciones
acromio-clavic.
ligamento
cruzado anterior
contusiones EESS

contusiones EEII

contusiones
Tronco
Head/Face
Contusions

Diagnosis 
 

Non Impaired Population                Impaired Population 



Wet 

Compact 

Ice 

Quality of Snow 
 

Non Impaired Population                 Impaired Population 

Compact Wet 

Ice 



Competition

Training

Mechanism of Injury 
Impaired Population 



>28 days

 8-28 days

 at least 3 months

 at least 5 months

Out of Competition 
Impaired Population 



  

Conclusions 



• Winter Sports are in constant  Evolution 
 

• Winter Sport Injuries result from Multivariable Factors 
 

• Constant change in Techniques, Materials and Individual 
behavior make Prevention a challenge for scientific 
investigation 
 

Conclusions 



• Cause-Effect understanding in Winter Sport Injuries 
requires precise Statistics 
 

• Statistics are based on accurate Data Collection 
 

• Doctors, Coaches and Trainers are responsible for careful 
data collection in order to Understand and Prevent Sport 
Related Injuries 
 

Conclusions 



Thank you very much 
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