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Greece is known for 

the history



Greece is known for 

the sea and the sun



Greece is known for 

and the financial crisis





But Greece has also mountains



Parnassus Resorts:

682.229 ski/snb

426.618 visitors
Winter seasons 

2007-2015



Since 2001 we have started to collect data of 

skiing/snowboarding injuries in Parnassus



PURPOSE

The purpose of this study is to determine the 

incidence, the types and the risk factors for 

injuries amongst children participating in these 

snow activities



MATERIAL AND METHOD

Prospective case-control study

during winter seasons 2007-2015



Our Protocol:

Completed by 

Ski Resort Doctors



Study Group

From a total of 2847 injured:

609 injured (with 656 injuries) were under 18 
years old

• Skier: 437

• Snowboarder: 172

27,30%
16,40%

72,70%
83,60%

<17 adults

Skiers Snb



Control Group

From a total of 1167 uninjured (randomly 

selected)

uninjured ≤ 17 : 186

• Skier: 144

• Snowboarder: 42

68,40% 73%

31,60% 27%

Skier Snb

Study Control



1. Injuries Per Thousand Skier Days (IPTSD)

1000*
daysskier  ofnumber 

injuries ofnumber 
IPTSD

Two Major Indexes:

2. Mean Days Between Injury (MDBI)

injury specific ofnumber 

daysskier  ofnumber 
MDBI

“Medically significant injuries”: those which require 

medical treatment or keep a person from skiing for at 

least one day.

Skier days: Total tickets number



Statistical analysis

• t – test

• x² - test

• Fisher’s exact test 

• multivariate logistic regression



Overall rate of injuries:

Injuries per Thousand Skiers Days 

(IPTSD)
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The overall rate of injuries for children and adolescents is 

almost the double (compared with adults)



Overall rate of injuries:

 Injuries per Thousand Skiers Days (IPTSD)
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9,7%
17,6%

27,7%
22,9%

14,2%
7,9%

1,3%

15,1%

64,7%

17,0%

1,9% 0,0%

<11 11-17 18-30 31-40 41-50 >51

Age Distribution

Study Skiers Study Sb

Almost 27% of injured skiers are children or teenagers



Age of skiers

9,7%

17,6%

27,7%
22,9%

7,9%

14,2%

6,7% 9%

37,20%
31,90%

11,20%

4%

<11 11-17 18-30 31-40 41-50 >51

Skiers Study Skiers Control

Children and adolescents are more than as twice likely to be injured than other skiers



Age of Snb

1,3%
15,1%

64,7%

17,0%
1,9% 0,0%0,9%

10,4%

77,4%

8,7% 1,7% 0,9%

<11 11-17 18-30 31-40 41-50 >51

Sb Study Sb Control

The same does not seem to happen in snowboard



Skill Level

42,30%

29,00%

18,70%

10,00%

48,80%

41,20%

9,20%

0,80%

Beginner Intermediate Experienced Instructor/Athlete

Skiers Snb

Injured Skiers and Snb’s are mostly beginners and moderate 

athletes



Level of Skiers

42,30%

29,00%

40,00%

10,00%

18,70%

6,70%

16,70%

36,60%

Beginner Intermediate Experienced Instructor/Athlete

Study Control

Beginners are at high risk for injury in skiing

(p<0.005)



Level of Snb's

48,80%

41,20%

9,20%

0,80%

70,00%

0,00%

10,00%

20,00%

Beginner Intermediate Experienced Instructor/Athlete

Study Control

The same happen to moderate snowboarders

(p<0.001)



Experience Level

16,40%

19,30%

21,80%

19,30%

16,20%

22,10%

2,50%

8,60%

9,30%

6,90%

11,50%

23,80%

11,50%

10,80%

1st day

1st week

1st month

1st year

1-3 years

4-6 years

> 6 years

Study Skiers Study Sb

The majority of the injured skiing or boarding for 1-3 years. 



Skiers Experience

8,60%

19,30%

6,25%

18,80%

25,00%

25,00%

9,30%

21,80%

22,10%

16,40%

2,50%

15,60%

3,10%

6,25%
1st day

1st month

1-3 years

> 6 years

Study Control

The very new in skiing have almost the twice possibility to sustain 

an injury



Snb's Experience

16,20%

6,90%
10,80%

30,00%

20,00%
11,50%

11,50%

23,80%

19,30%
20,00%

10,00%10,00%
10,00%

0,00%

1st day 1st week 1st month 1st year 1-3 years 4-6 years > 6 years

Study Sb Control Sb

The same happen to the more old in boarding 



Lessons taken

8,70%

19,10%

34,30%
27,90%

51,20%

37,90%

12,40%
8,50%

None 1-5 lessons 6-10 lessons >10

Skiers Study Snb Study

The majority of the injured have gotten 1-5 lessons
Almost the one third of the injured boarders didn't get 

any lessons before the injury



Skiing lessons

34,30%
43,80%

19,10%

37,90%

8,70% 15,60%

37,50%

3,10%

None 1-5 lessons 6-10

lessons

>10

Study Control

The none lessons is a positive factor for injury in skiing
On the contrary >10 lessons is a protective factor



Boarding lessons

27,90%

8,50%

12,40%

51,20%

10,00%

10,00%

50,00%

30,00%

None 1-5 lessons 6-10 lessons >10

Study Control

Paradoxically the none lessons are not predispose to injury



Skiing/Boarding with:

2,20%

27,50%

40,90%

29,40%

7,70%

49,20%

14,60%

28,50%

Alone Friends/School Family Instructor

Skiers

Sb

1 out of 3 young skiers were injured when skiing with 

an instructor



Skiing with:

2,20%

27,50%

40,90%

29,40%

56,60%

10,10%

23,20%

10,10%

Alone Friends/School Family Instructor

Study Control

Skiing with family or an instructor is a risk factor for 

injury 



Protective means

4,30%
0,70%

3,30%

33,80%

0,70%

8,70%

Helmet Wrist Knee

Skiers Study

Sb Study



Skiers Protection

33,80%

3,30% 4,30%

37,10%

11,40%11,40%

Helmet Wrist Knee

Study

Control

The use of a helmet does not affect on the injuries of 

skiers



Boarders Protection

8,70%

0,70% 0,70%

25,00%

0,00%

16,60%

Helmet Wrist Knee

Study

Control

But the use of a wrist protector declines very 

significantly the injuries of Snb



Site of Injury

89,70%

2,10% 3,70% 0,00%
1,40%6,80%5,20%

91,10%

On piste Off piste Lift Challet

Skier Sb



Cause of Injury

3,40%

4,70%

1,30%

14,10%

15,00%

76,50%

5,20%

1,50%

2,20%

76,10%Own fall

Jumb

Equipment

failure

Bad snow

conditions

Collision

Skier Sb



Collisions are more often the 

next cause of injury for skiers 

(14.1%)

… and jumps for 

snowboarders

(15.0 vs 3.4%), (p<0.001)



Equipment

42,90% 33,30%
57,10% 66,70%

Study Study

Skiers Snb's

Personal Rented



Skiers equipment

42,90%
57,10%53,80%

46,20%

Personal Rented

Study Control

The use of rented equipment is a risk factor for injury in 

skiing 

(p<0.005)



Skiers equipment

82,60%

55,80%

31,20%

0% 0%

20,00%

45,40%

66,60%

Beginner Intermediate Experienced Instructor/Athlete

Study Rented Control Rented

Independently of the skill level….



Boarders equipment

33,30%

66,70%

41,70%
58,30%

Personal Rented

Study Control

The use of rented equipment is also a risk factor for injury 

in boarding



Transfer to doctor

20,50%

57,70%

38,70%

21,80%
20,70%

40,60%

Alone Friends/others Resque Team

Skier Sb

1 out of 5 injured needs to be transferred to the 

doctor by the rescue team



Upper Limb:26.6%

Upper Limb:63.2%

Lower Limb: 49.9%

Lower Limb:18.0%



Body part of the injured skiers

26,60%

49,90%

8,90%
14,60%

51,60%

7,60%

28,10%

12,60%

Head Upper Limb Trunk Lower Limb

Children Skier Adults Skier

Compared with adults

It is not observed statistical significant difference between children and 

adults skiers



Compared with adults

Body part of the injured 

Boarders

9,30%

63,20%

9,50%

18,00%13,20% 15,20%

25,10%

46,60%

Head Upper Limb Trunk Lower Limb

Children Snb Adults Snb

Young snowboarders represent a significant higher incidence 

of upper limb injuries than adults



Upper Limb Injuries in Skiing

4,20% 3,80% 4,80%1,00% 1,30% 2,60% 1,60%

7,30%

0,70%

9,90%

1,10% 1,00% 0,50%

4,60%
5,00%

5,30%

Clavicle Shoulder Humerus Elbow Forearm Wrist Thumb Hand

Children Adults

Compared with adults

Shoulder injuries have statistical significant differences 

in skiing



Upper Limb Injuries in Boarding

2,70%

34,90%

0,70%
5,40%

1,20%

5,40%
2,00%

8,10%
4,00% 5,70%

2,00%
13,80%

2,30%

3,00%
15,50%

3,10%

Clavicle Shoulder Humerus Elbow Forearm Wrist Thumb Hand

Children Adults

Compared with adults

Shoulder and wrist injuries have statistical 

significant differences in boarding



Lower Limb Injuries in Skiing

0,60% 1,60%

31,40%

1,60%

6,70%8,00%
2,60%

3,40%5,40%

36,90%

1,90%1,40%

Hip Femur Knee Tibia Ankle Foot

Children Adults

Compared with adults

Tibia and ankle injuries have statistical significant 

differences in skiing (p<0.005)



Type of injuries

4,80% 4,80%

45,40%

34,10%

8,50%

1,50% 0,70%

29,00%

0,70%
1,40%1,00%

24,60%

40,60%

2,90%
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C
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D
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C
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Children Skier Children Sb

Contusions and ligament sprains are the most common 

injuries in skiers
Fractures are the second most common injuries in Snb’s



Injury types in Skiing
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Compared with adults

Young skiers sustained more contusions, more 

fractures and less dislocations than adults



Injury types in Snb
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Compared with adults

Young snowboarders sustained more fractures and 

less dislocations than adults



Conclusions:

• Children and adolescents are at higher risk of 

injury in all snow sports, especially alpine skiing, 

where are more than as twice likely to be injured 

than other skiers.



• Children skiers counted the 16% of the 

population on the slopes but sustaining the 28% 

of all the injuries.



Conclusions:

• The types and the causes of these injuries are 

also different than the adults



• Certain factors are associated with this increased 

risk:

 Activity 

 Lower skill level

 Early stages of instruction/experience

 Use of rental equipment

 Collisions 

 Instructors 

 Family



Conclusions:

• Understanding and addressing these factors 

provides pathways for risk reduction



Can you show 

me the way for 

safe skiing?

خیلیممنون


