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Introduction

The FIS Injury Surveillance System (FIS ISS) wasgetlgped prior the 2006-07 winter season
by FIS in collaboration with the Oslo Sports TrauResearch Center (OSTRC). The purpose
of the FIS ISS is firstly to monitor injury patterand trends in the different FIS disciplines
(alpine skiing, freestyle skiing, snowboarding, jgsknping, Nordic combined, cross-country
skiing and Telemark skiing) and secondly to prowadekground data for in-depth studies of
the causes of injury. The ultimate objective isagduce the risk of injuries among the athletes

by suggesting preventive measure for the future.

So far, injuries among the World Cup athletes leenlrecorded through three winter seasons
(2006-07, 2007-08, 2008-09). The first seasonrieguwere recorded through three different
sources: (1) Technical Delegates (TDs), (2) athlggrviews and (3) medical staff from
selected World Cup teams. For the two next seaggusies were recorded by TDs and
through athlete interviews. To give a complete dpson of the injury pattern in the different
FIS disciplines during all three seasons (2006-083,report is based on injuries recorded

through the interviews.

The results presented in this report will be presgand analyzed in more detail in several
scientific reports to be published shortly. Thegmse of this internal FIS report is to provide

complete data to all stakeholders within FIS aasisfor discussions on injury prevention.

Athletes from selected World Cup teams were ingaweid by research groups from the
OSTRC at the final World Cup event for each disogpleach season. In alpine skiing,
freestyle skiing and snowboarding, interviews wadwae all three seasons. In ski jumping,
cross-country skiing and Nordic combined, athletese interviewed the first two seasons,
and in Telemark skiing the athletes were intervigwger the third season. The number of
athletes interviewed in the different FIS discipbnfor each of the three seasons, is shown in
Table 1.

The athletes were asked about injuries they hadisesl during all organized training and
competition and which required attention by medpmaisonnel. Team coaches and medical
staff were interviewed about athletes who did rastipipate in the final World Cup events.
For all reported injuries an injury form was conipli and the specific injury information
requested on the form included: (1) injury locatierpressed as the body part injured and
which side of the body, (2) injury severity, exged as number of days of absence from full
participating in training and competition, (3) injuype, (4) injury circumstances and (5)

specific diagnosis (see Appendix).



As we continue our research to understand the sanfsajury, focusing on the injury
mechanisms for the most prevalent injury typestaedcontribution of course design and
safety equipment, we hope that this report wilpirs all stakeholders to consider how they

can contribute in the quest for ways to reduceitiieof injuries to our athletes.

Oslo, August 2009

Tonje W. Flgrenes
Tone Bere
Roald Bahr
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Athlete interviews

Table 1 The number of athletes interviewed in the diffeédelS disciplines, for each of the three seasamang

females and males.

2006-07 2007-08 2008-09 2006-09
FIS disciplines Male Female Male Female Male Female Total
Alpine skiing 144 116 148 113 148 115 784
Freestyle skiin 107 46 177 86 14z 10t 663
Snowboaring 91 50 18¢€ 94 178 96 69C
Ski jumping? 67 - 76 70 - 73 286
Nordic combine 57 - 63 - - - 12C
Cross-country skiing 134 90 124 82 - - 430
Telemark skiing - - - - 94 37 131
Total 600 302 774 445 557 426 3104

11n Ski jumping, two World Cup seasons for men tmad Continental Cup seasons for women are included



Injury incidence
The season 2006-07

Table 2.Injury incidence, expressed as injuries per 160:=t¢s per season (with 95% confidence interviis)ll

injuries, time-loss injuries and severe injuriggated through the 2006-07 winter season in tHerminht FIS

disciplines.
Incidence (injuries/100 athletes per season)
All injuries Time-loss injuries Severe injuries
FIS disciplines ( 1 day absence) (>28 days absence)
Alpine skiing 32.3 (26.1 to 40.0) 28.8 (23.0t0 36.2) 11.9 (8.47.0)

Freestyle skiin
Snowboarding
Ski jumping
Nordic combined

Cros«-country skiing

32.0 (24.2 t 42.4)
70.9 (58.3 to 86.3)
28.4 (141 tc 44.5)
29.8 (18.5 to 48.0)

12.1 (8.3 t117.6)

26.1(19.2 tc 35.€)
43.3 (33.7 t0 55.6)

19.£(11.3 ¢ 33.9)
26.3 (15.9 to 43.6)

5.8 (3.4 to 1(0)

13.7(8.9 tc 21.7)
15.6 (16.33.7)

9.C (4.0 t¢ 20.0)

7.0 (2.6807)

No severe injurie

1 Injuries reported only by males.

The season 2007-08

Table 3.Injury incidence, expressed as injuries per 100=8¢s per season (with 95% confidence interviisill

injuries, time-loss injuries and severe injuriggated through the 2007-08 winter season in tHerminht FIS

disciplines.
Incidence (injuries/100 athletes per season)
All injuries Time-loss injuries Severe injuries
FIS disciplines ( 1 day absence) (>28 days absence)
Alpine skiing 41.0 (33.9 1 49.5) 30.7 (24.6 1 38.2) 10.7 (7.4 t 15.5)

Freestyle skiing
Snowboaring
Ski jumping
Nordic ccmbinec

Cross-country skiing

44.1 (36.8 t0 52.9)

48.9 (41.4157.5)

17.8 (12.1 to 26.2)
9.5 (4.3121.2

10.7 (7.0 to 16.2)

29.7 (23.8 t0 37.0)
35.0 (28.7 t 42.7)
11.0 (6.7 to 17.9)
6.3 (2.4116.9

6.8 (4.0 to 11.5)

16.0 (16.81.6)
12.9(9..t017.8
4.1 (1.8
No severe injurie

1.5 (0.5 ) 4.




The season 2008-09

Table 4.Injury incidence, expressed as injuries per 100:=t¢s per season (with 95% confidence intervids)ll

injuries, time-loss injuries and severe injuriggaited through the 2008-09 winter season in tHermift FIS

disciplines.
Incidence (injuries/100 athletes per season)
All injuries Time-loss injuries Severe injuries
FIS disciplines ( 1 day absence) (>28 days absence)
Alpine skiing 33.1(26.8 to 40.8) 25.1 (19.7 to 31.9) 13.7 (9.99.0)

Freestyle skiin
Snowboarding

Ski jumping

Nordic combined
Crosscountry skiing

Telemark skiing

53.0 (44.7 t 62.5)
48.3 (40.7 t0 57.4)

17.8 (10.3t 30.7)

35.9 (27.0 to 47.8)

38.9 (31.8 t 47.5)

34.6 (28.2 t0 42.4)

12.3 (6.4t 27.7)

26.0 (18.5 to 36.3)

13.4 (9.5t 18.§)
15.2 (10.20.7)

2.7 (0.7 t(11.0)

3.8 (1.9.8)

1 Injuries reported only by females.

All three seasons (2006-09)

Table 5.The total injury incidence, expressed as injupes100 athletes per season (with 95% confidence
intervals), for all injuries, time-loss injuriesdsevere injuries reported through all three seag?d06-09) in the

different FIS disciplines.

FIS disciplines

Total incidence (injuries/100 athletes per season)

All injuries

Time-loss injuries

( 1 day absence)

Severe injuries

(>28 days absence)

Alpine skiing
Freestyle skiin
Snowboarding

Ski jumping

Nordic combined
Crosscountry skiing

Telemark skiing

35.5 (31.5 to 39.9)
44.6 (39.8 1 50.0)
53.2 (48.0 to 58.9)
20.3 (15.7 1 26.2)
19.2 (12.7 to 28.8)
11.4 (8.6t 15.1

35.9 (27.0 to 47.8)

28,2 (24.7 10 32.2)

31.€(27.8 ¢ 36.4)

36.5 (32.3 t0 41.3)

13.2(9.7 tc 18.9)
15.8 (10.1 to 24.8)
6.3 (4.319.2)

26.0 (18.5 to 36.3)

12.1 (9.94.8)
14.0(11.4 t¢17.9)
14.3 (10.87.5)
4E(2.617.5)
3.3(1.88)
0.7 (0.2 12.2)

3.8 (1.6.8)
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Figure 1.Injury incidence, expressed as injuries per 100:=t¢s per season (with 95% confidence intervidshll
injuries reported through all three seasons (2006r0the different FIS disciplines.
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Figure 2.Injury incidence, expressed as injuries per 100:tds per season (with 95% confidence intervéds),
time-loss injuries reported through all three seaag@006-09) in the different FIS disciplines.
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Figure 3.Injury incidence, expressed as injuries per 100:tds per season (with 95% confidence intervéds),
severe injuries reported through all three sea&0836-09) in the different FIS disciplines.



Injury circumstances

Table 6.The number of injuries (with percentages) in the disciplines (n=1113), reported through all thseasons (2006-09), regarding injury circumstaregsessed

as activity type when the injuries occurred.

Alpine Freestyle Snowboarding Ski Nordic Cross-country Telemark Total,
Activity skiing skiing jumping combined skiing skiing n (%)
World Cup (WC) and World 118 (42.4) 106 (36.4) 104 (28.3) 6 (10.3) 6 (26.1) 15 (30.6) 25(53.2) 380 (34.1)
Ski Championship (WSC)
Official traininc WC/WSC 51 (18.39) 74(25.9) 69 (18.§) 6(10.9 2 (8.7 1(2.0 2(4.3) 205 (18.9
Other FIS competition 24 (8.6) 13 (4.5) 26 (7.1) (8%) 2(8.7) 6 (12.2) 2 (4.3) 78 (7.0)
Official FIS training 4(1.4) 3(1.0) 8(2.2) 3. 18 (1.6)
Other competitio 311 32 (11.0 46 (12.5 234 1(2.0 121 85 (7.6
Training activity on snow 76 (27.3) 59 (20.3) 1@8.9) 20 (34.5) 7 (30.4) 25 (51.0) 14 (29.8) 3@7.6)
Basic trainincnot on snov 2 (0.79) 4(1.9 7(1.9 16 (27.€) 5(21.7 1(2.0 3(6.4) 38 (3.9
Info missing 1(0.3) 1(4.3) 2(0.2)
Total 278 (100) 291 (100) 367 (100) 58 (100) 230(10 49 (100) 47 (100) 1113 (100)




Injury severity

Table 7.The number of injuries (with percentages) in the d@isciplines (n=1113), reported through all theseasons (2006-07), regarding injury severity, esged as

days of absence from full participation in traingagd competition.

Alpine skiing Freestyle skiing Snowboarding Ski Nordic combined Cross-country Telemark skiing Total,
Absence jumping skiing n (%)
No absence 54 (19.4) 77 (26.5) 108 (29.4) 20 (34.5) 3(13.0) 21 (42.9) 13 (27.7) 296 (26.6)
1-3 days 18 (6.5) 33 (11.3) 33 (9.0) 7 (12.1) 741 9 (18.4) 15 (31.9) 119 (10.7)
4-7 day: 42 (15.1) 34(11.9) 56 (15.9) 8(13.9) 5(21.7 6(12.2 7(14.9 158(14.)
8-28 days 66 (23.7) 51 (17.5) 64 (17.4) 9 (15.5) (2661) 9 (18.4) 7 (14.9) 212 (19.0)
>28 day: 95 (34.) 93(32.0 99(27.0) 14(24.7) 4(17.4 3(6.1 5(10.6, 313(28.1)
Info missing 3(1.1) 3(1.0) 7(1.9) 1(4.3) 10p. 15 (1.3)
Total 278 (100) 291 (100) 367 (100) 58 (100) 230)10 49 (100) 47 (100) 1113 (100)




Injury type

Table 8 The number of injuries (with percentages) infh® disciplines (n=1113), reported through all éhseasons (2006-09), regarding injury type.

Alpine skiing Freestyle sking  Snowboarding Ski Nordic Cross-country Telemark skiing Total,
Injury type jumping combined skiing n (%)
Fracture 51(18.9) 55(18.9) 71(19.9) 6(10.3) 1(4.3 7(14.9 191(17.2)
Joint/ligamer 12E (45.0) 124 (42.6) 13¢ (37.9) 25 (43.]) 13 (56.5 15 (30.6 20(42.6 461 (41.9)
Muscle/tendon 30 (10.8) 38 (13.1) 43 (11.7) 8 (13.8 5(21.7) 19 (38.8) 4 (8.5) 147 (13.2)
Contusiol 34 (12.2 59 (16.1 8(13.8 2 (8.7 7(14.3 8(17.0 151 (13.6
Skin/laceration 9(3.2 3(1.0) 4(1.1) 1(1.7) 413)) 1(2.0) 1(2.1) 20 (1.8)
Nervous system 20 (7.2) 33 (11.3) 41 (11.2) 5 (8.6) 3(6.1) 5)8. 106 (9.5)
/concussion
Other 8 (2.9) 3(1.0) 9 (2.5) 5 (8.6) 1(4.3) o8 3(6.4) 33 (3.0)
Info missing 1(0.4 2(0.7 1(0.3 4(0.4
Total 278 (100 291 (100 367 (100 58 (100 23 (100 49 (100 47 (100 1113 (100




Injury location

Table 9.The number of injuries (with percentages) in the disciplines (n=1113), reported through all thseasons (2006-09), regarding injury location, esped as

body part injured.

Alpine skiing Freestyle sking ~ Snowboarding Ski Nordic combined Cross-country Telemark Total,
Body part injured jumping skiing skiing n (%)
Head/fac 23(8.3 39(13.9 44 (12.0) 8(13.9) 1(2.0 6(12.8 121(10.9)
Neck, cervical spine 1(0.4) 3(1.0) 3(0.8) BJ4. 24.1) 10 (0.9)
Shoulder, clavicula 17 (6.1) 32 (11.0) 47 (12.8) (52) 3(13.0) 7(14.3) 7 (14.9) 116 (10.4)
Upper arm 1 (0.4) 2(0.7) 1(0.3) 1(2.1) 0.
Elbow 3(1.) 10(3.9) 14(3.8) 2(3.9) 4 (8.2 33(3.0
Forearm 3(1.1) 3(1.0) 6 (1.6) 2(3.4) 1(2.0) 5(1.3)
Wrist 5(1.8) 8 (2.7) 23 (6.3) 1(4.3) 37 (3.3)
Hand, finger, thumb 27 (9.7) 20 (6.9) 15 (4.1) 4BY 1(2.0) 9(19.1) 73 (6.6)
Chest(sternum, ribsupper 9(3.2 16 (5.5 14 (3.§) 3(5.2) 2(4.1 1(2.1) 45 (4.0
back)
Abdomer 1(0.39 4(1.) 1(2.1) 6(0.5)
Lower back, pelvis, sacrum 27 (9.7) 22 (7.6) 396)0 2(3.4) 5(21.7) 12 (24.5) 2(4.3) 109 (9.8)
Hip, groin 6(2.2) 18 (6.2) 18 (4.9) 1(1.7) 31(6. 3(6.4) 49 (4.4)
Thigh 5(1.8) 7(2.4) 8(2.2) 2(3.4) 1(4.3) 21(4. 1(2.1) 26 (2.3)
Knee 103 (37.9) 77(26.5) 69(18.¢) 15(25.9) 7 (304 4 (8.2 5(10.6, 28((25.2)
Lower leg, Achilles tendon 32 (11.5) 18 (6.2) (310) 5(8.6) 2 (8.7) 5(10.2) 4 (8.5) 78 (7.0)
Ankle 11 (4.0) 13 (4.5) 35 (9.5) 12 (20.7) 2(8.7) 3(6.1) 7(14.9) 83 (7.5)
Foot, heel, toe 4 (1.9 2(0.7) 16 (4.4) 2 (3.4 42) 26 (2.3)
Info missing 1(1,9) 1(0.1
Total 278 (100) 291 (100) 367 (100) 58 (100) 23010 49 (100) 47 (100) 1113 (100)




Injury location versus injury severity

Alpine skiing

Table 10 The total number of injuries reported in alpikérsy (n=278) regarding injury location (rows) vessinjury severity (columns). Injury location ispegssed as

body part injured, and injury severity is expresasdlays of absence from full participation inritag and competition

Body part injured No absence 1-3 days Adays 8-28 days >28 days Info missing Total, n (%)
Head/fac 4 2 5 4 7 1 23(8.3
Neck, cervical spine 1 1(0.4)
Shoulder, clavicula 3 2 3 4 4 1 17(6.1)
Upper arn 1 1(0.9
Elbow 2 1 3(1.)
Forearm 1 2 3(1.1)
Wrist 2 2 1 5(1.8)
Hand, finger, thum 16 2 5 3 1 27 (9.9
Chest (sternum, ribupper back 2 1 2 3 1 9(3.2
Abdomen

Lower back, pelvis, sacrum 2 15 9 1 27 (9.7)
Hip, groir 2 1 1 2 6 (2.2
Thigh 2 1 2 5(1.9
Knee 13 3 5 22 59 1 103 (37.1)
Lower leg, Achilles tendon 5 3 2 9 14 33 (11.9)
Ankle 2 1 3 4 1 11(4.0
Foot, heel, to 3 1 4(1.9)
Total 54 18 42 66 95 3 278 (100)




Freestyle skiing

Table 11.The total number of injuries reported in freessfiéng (n=291) regarding injury location (rows)ses injury severity (columns). Injury locationeispressed as

body part injured, and injury severity is expresasdlays of absence from full participation inritag and competition

Body part injured No absence 1-3 days 4-7 days 8-2ays >28 days Info missing Total, n (%)
Head/face 6 4 10 14 5 39 (13.4)
Neck, cervice spine 2 1 3(1.0
Shoulder, clavicul 6 1 3 9 12 1 32(11.0)
Upper arm 2 2(0.7)
Elbow 3 2 2 2 1 10 (3.4)
Forearm 1 2 3(1.0)
Wrist 1 2 4 1 8(2.7)
Hand, finger, thumb 10 2 1 3 4 20 (6.9)
Chest (sternum, ribs, upper back) 7 4 2 3 16 (5.5
Abdomer 1 1(0.9)
Lower back, pelvis, sacrt 7 5 2 3 5 22(7.6)
Hip, groin 5 3 3 7 18 (6.2)
Thigh 5 1 1 7(2.4)
Knee 12 6 7 14 38 77(26.5)
Lower leg, Achilles tendc 10 2 1 5 18(6.2)
Ankle 2 3 3 2 3 13 (4.5)
Foot, heel, toe 1 1 2(0.7)
Total 77 33 34 51 93 3 291(100;




Snowboarding

Table 12.The total number of injuries reported in snowb@agdn=367) regarding injury location (rows) versnigiry severity (columns). Injury location is exssed as

body part injured, and injury severity is expresasdlays of absence from full participation inritag and competition

Body part injured No absence 1-3 days 4-7 days B 2ays >28 days Info missing Total, n (%)
Head/face 8 6 16 3 10 1 44 (12.0)
Neck, cervice spine 3 3(0.8)
Shoulder, clavicul 14 3 6 8 16 47(12.%
Upper arm 1 1(0.3)
Elbow 7 2 1 2 2 14 (3.8)
Forearm 1 3 2 6 (1.6)
Wrist 14 1 3 5 23(6.3
Hand, finger, thumb 8 3 3 1 15 (4.1)
Chest (sternum, ribs, upper back) 5 2 5 2 14 (3.8
Abdomer 1 1 2 4(1.7)
Lower back, pelvis, sacrt 15 7 4 7 6 39(10.€)
Hip, groin 7 1 3 2 4 1 18 (4.9)
Thigh 4 1 2 1 8(2.2)
Knee 7 6 4 18 33 1 69 (18.9)
Lower leg, Achilles tendc 2 1 3 3 2 11(3.0)
Ankle 8 1 7 9 9 1 35(9.5)
Foot, heel, toe 5 1 4 5 1 16 (4.4)
Total 10¢ 33 56 64 99 7 367 (100,




Ski jumping

Table 13.The total number of injuries reported in ski jummpi(n=58) regarding injury location (rows) versogiy severity (columns). Injury location is expsed as

body part injured, and injury severity is expresaedlays of absence from full participation inritag and competition.

Body part injured No absence 1-3 days 4-7 days 8-2ays >28 days Info missing Total, n (%)
Head/face 2 2 3 1 8(13.8)
Neck, cervice spine

Shoulder, clavicul 1 1 1 3(5.2
Upper arm

Elbow 2 2 (3.9
Forearm 1 1 2(3.4)
Wrist

Hand, finger, thumb

Chest (sternum, ribs, upper back) 1 1 1 3(5.2)
Abdomer

Lower back, pelvis, sacrt 1 1 234
Hip, groin 1 1(1.7)
Thigh 1 1 2(3.9
Knee 5 2 1 2 3 15 (25.9
Lower leg, Achillesendor 5 2 5(8.6,
Ankle 1 4 2 2 3 12 (20.7)
Foot, heel, toe 2 2 (3.9
Info missing 1 1(1.7)

Total 20 7 8 9 14 58 (100)




Nordic combined

Table 14.The total number of injuries reported in Nordierdmned (n=23) regarding injury location (rows) wessnjury severity (columns). Injury location ispegssed

as body part injured, and injury severity is expegsas days of absence from full participatiomaiming and competition

Body part injured No absence 1-3 days 4-7 days 8-2ays >28 days Info missing Total, n (%)
Head/face

Neck, cervice spine 1 1(4.3
Shoulder, clavicul 1 2 3 (13
Upper arm

Elbow

Forearm

Wrist 1 1(4.3
Hand, finger, thumb 1 14.3)
Chest (sternum, ribs, upper back)

Abdomer

Lower back, pelvis, sacrt 1 1 1 2 5(1.7
Hip, groin

Thigh 1 1(4.3)
Knee 2 2 1 2 7(30.4
Lower leg, Achilles tendc 1 1 2 (8.7
Ankle 1 1 2(8.7)

Foot, heel, toe

Total 3 4 5 6 4 1 23 (100




Cross-country skiing

Table 15.The total number of injuries reported in crossrtouskiing (n=49) regarding injury location (rowgrsus injury severity (columns). Injury locatisn

expressed as body part injured, and injury seviigkpressed as days of absence from full paatiicip in training and competition

Body part injured No absence 1-3 days 4-7 days 8-2ays >28 days Info missing Total, n (%)
Head/face 1 1(2)
Neck, cervice spine 1 1 241
Shoulder, clavicul 3 1 2 1 7((14.3
Upper arm

Elbow 1 1 2 4(8.2)
Forearm 1 1(2)
Wrist

Hand, finger, thumb 1 1(2)
Chest (sternum, ribs, upper back) 1 1 2(4.2)
Abdomer

Lower back, pelvis, sacrt 5 2 1 3 1 12 (24.5
Hip, groin 1 1 1 3(6.1)
Thigh 2 2(4.1)
Knee 2 2 4 (8.2
Lower leg, Achilles tendc 3 2 5(10.2
Ankle 2 1 3(6.1)
Foot, heel, toe 1 1 2(4.2)

Total 21 9 6 9 3 1 49 (100




Telemark skiing

Table 16.The total number of injuries reported in Telemskkng (n=47) regarding injury location (rows) vessnjury severity (columns). Injury location ispggssed as

body part injured, and injury severity is expresaedlays of absence from full participation inritag and competition.

Body part injured No absence 1-3 days 4-7 days 8-2ays >28 days Info missing Total, n (%)
Head/face 4 2 6 (12.8)
Neck, cervice spine

Shoulder, clavicul 3 1 2 1 7(14.9
Upper arm 1 1(2.1)
Elbow

Forearm

Wrist

Hand, finger, thumb 5 2 2 9 (19.1)
Chest (sternum, ribs, upper back) 1 1(2.1)
Abdomer 1 1(2.1)
Lower back, pelvis, sacrt 2 2(4.3)
Hip, groin 1 2 3(6.4)
Thigh 1 1(2.1)
Knee 2 2 1 5(10.6
Lower leg, Achlles tendo 2 1 1 4(8.5)
Ankle 2 2 1 1 1 7 (14.9)
Foot, heel, toe

Total 13 15 7 7 5 47 (100)













