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2nd World Congress on Sports Injury
Prevention, 26—28 June, 2008, Tromsg, Norway

SELF-REPORTED SKILL LEVEL AND INJURY SEVERITY IN SKIERS
AND SNOWBOARDERS

'C Goulet, ?B Hagel, *D Hamel, ‘G Légaré. 'Laval University, Québec, Canada;
2University of Calgary, Calgary, Canada; *Québec Public Health Institute, Québec,
Canada, “Université du Québec a Rimouski, Rimouski, Canada

Background: It is well documented that the rate of injury is
significantly lower for expert skiers and snowboarders than for
beginners. A better understanding of the relation between the
severity of injury and skill level is also needed for planning of injury
prevention strategies.

Objective: To examine the severity and location of injuries sustained
by self-reported expert and beginner skiers and snowboarders.
Design and Methods: A case—control study design was used.
Injured subjects had to report their skill level on a 5-point scale.
Beginners (1) were compared with experts (5). Two sets of severely
injured cases were defined based on the type of injury and
ambulance evacuation. Controls were those who did not sustain
severe injuries. Logistic regression analyses were performed to relate
injury severity to the skill level. All analyses were controlling for
age, sex, place of injury (snow-park versus other), helmet use,
season and type of activity (skiing versus snowboarding).

Setting and Participants: Subjects were 22 078 injured skiers and
snowboarders who reported to the ski patrol with an injury sustained
on the slopes (including snow-parks) of an alpine ski centre of the
Canadian province of Québec from seasons 2001-2 to 2004-5.
Results: There was evidence to suggest that expert skiers compared
with beginners had an increased risk of experiencing a severe injury
(adjusted odds ratio (AOR) 1.88; 95% CI 1.58 to 2.23). Expert
snowboarders were more likely to have a severe injury or be
evacuated by ambulance (AOR 1.18; 95% CI 1.02 to 1.38). The risk
of severe head or neck, trunk and upper extremity injuries was
significantly greater for expert skiers and only severe injuries of the
lower extremities for expert snowboarders.

Conclusions: Results suggest that the type of activities or man-
oeuvres performed by expert skiers and snowboarders may increase
the risk of sustaining a severe injury compared with beginner
participants.

002 | INJURIES AMIONG WORLD CUP ALPINE SKIERS

TT Bere, TW Flgrenes, L Nordsletten, R Bahr. Oslo Sport Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Background: Although the injury risk among world class alpine
skiers is believed to be high, there is little research available.
Objective: To describe the incidence and pattern of injuries among
World Cup alpine skiers during the 2006/7 winter season.
Methods: At the final World Cup events in Kvitfjell and
Lenzerheide, injuries were recorded retrospectively by interview
with athletes and coaches from nine World Cup teams. All acute
injuries that occurred from November 2006 until March 2007 and
required attention by medical staff were included. Z-tests were used
to compare disciplines and genders.

Results: Through the interviews, 84 injuries among 260 athletes
were reported, ie, the overall incidence was 32.3 injuries per 100
athletes per season. In the FIS World Cup competition, the injury
incidence was 8.4 (95% CI 5.7 to 11.1) per 1000 runs; 5.4 (2.2 to 8.6)
for women and 11.0 (6.8 to 15.3) for men (relative risk (RR) 2.1
versus women, p = 0.047). The injury incidence for the different
disciplines was 14.7 (95% CI 7.7 to 21.8) per 1000 runs for downhill,
9.4 (1.9 to 16.9) for super-G, 7.2 (1.9 to 12.5) for giant slalom and
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4.3 (1.1 to 7.4) for slalom (RR 0.3 versus downbhill, p = 0.006). The
most common location of injury was the knee (n =32, 38%) and
the most common type was joint and ligament injuries (n =40,
48%). Of all injuries reported, 75 were time-loss injuries (89%) and
31 (37%) resulted in absence from training and competition for
more than 28 days.

Conclusion: In the FIS World Cup competition, the risk of injury
was higher for men compared with women and higher in downbhill
than slalom. Serious knee injuries were frequent and an identifica-
tion of risk factors and injury mechanisms for knee injuries is an
important goal for further studies.

Funding: The FIS Injury Surveillance System has been established
through a generous grant from DJO.

INJURIES TO WORLD CUP SKI AND SNOWBOARD ATHLETES

TW Flgrenes, L Nordsletten, S Heir, R Bahr. Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Background: We have inadequate knowledge regarding the injury
profile of skiers and snowboarders competing at the elite level and
limited data to suggest how injuries may be prevented. The FIS
Injury Surveillance System was therefore established before the
winter season 2006-7.

Objective: To compare the injury risk and injury pattern between
the different FIS disciplines (alpine, freestyle, snowboard, ski
jumping, Nordic combined and cross country).

Design/Setting: Athletes from nine World Cup teams in the six
disciplines were interviewed towards the end of the 2006-7 winter
season regarding injuries they had sustained during the season.
Questions were asked regarding body part, injury type, severity
(number of days out of training/competitions), as well as the
specific diagnosis. Coaches and/or physical therapists/physicians
were interviewed regarding athletes not available.

Results: A total of 296 injuries were recorded among 902 athletes,
47% (n = 139) in World Cup events (including official training and
World Championships) and 28% (n = 84) in other training activities
on snow. There was a total of 217 (73%) time-loss injuries, in which
84 (28%) led to an absence of >28 days and 76 (26%) with no time
loss from training/competition. Alpine, freestyle and snowboard
accounted for 84 (28%), 49 (17%) and 100 (34%) of all injuries,
respectively. The number of time-loss injures per 100 athletes per
season was 28.8 (95% CI 23.0 to 36.1) in alpine, 26.8 (19.7 to 36.5) in
freestyle and 44.7 (34.9 to 57.3) in snowboard, whereas the Nordic
events had 26.3 (15.9 to 43.6) injuries per 100 athletes per season in
Nordic combined, 19.4 (11.3 to 33.4) in ski jumping and 5.8 (3.2 to
10.5) for cross country. The knee was the most common injury
location with 81 injuries (27%) followed by 36 injuries to the lower
back (12%) and 31 head injuries (11%).

Conclusion: The injury frequency of elite ski and snowboard
athletes is high, particularly in snowboard.

Funding: The FIS Injury Surveillance System has been established
through a generous grant from DJO.

EVALUATION OF SKIING AND SNOWBOARDING INJURIES IN
TERRAIN PARKS

'A Brooks, 2FP Rivara. University of Wisconsin, Madison, Wisconsin, USA, *University
of Washington, Seattle, Washington, USA

Background: There are no studies describing injuries in terrain
parks, an outdoor area that contains terrain such as rails, fun boxes,
jumps and half-pipes.

Purpose: To describe characteristics of injury among skiers and
snowboarders in terrain parks, an outdoor area that contains terrain
such as rails, fun boxes, jumps and half-pipes.
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Methods and Study Design: Retrospective cohort, using Ski
Patrol injury report forms for 2000-5 from two western US ski
areas. Population included all skiers and snowboarders who received
care from the Ski Patrol for an injury. Logistic regression was
performed to examine characteristics of injuries in terrain parks
compared with injuries on slopes.

Results: From 2000 to 2005, 8 173 622 skier days and 16 944 ski
and snowboard injuries were reported. Combined injury rate for ski
seasons 2000-5 was 2.1 injuries per 1000 skier days. 8802 (73%)
injuries occurred on slopes and 3228 (27%) injuries occurred in
terrain parks. Of those individuals sustaining injuries in terrain
parks, 2679 (83%) were snowboarders and 2626 (82%) were
males; approximately two-thirds were aged 13-24 years. Almost
90% self-reported ability as intermediate or expert and owned
their own equipment. Two-thirds were not wearing a helmet.
Mechanism of injury in 75% of terrain park injuries was a high
fall. There was a higher odds of fracture (OR 1.3, CI 1.0 to 1.7),
head injury (OR 1.7, CI 1.2 to 2.5) and transport to a hospital
by ambulance (OR 1.9, CI 1.3 to 2.9) for injuries sustained in terrain
parks compared with injuries sustained on slopes.

Conclusions: The majority of injuries in terrain parks are due to
high falls among non-beginner male snowboarders aged 13-
24 years. Injuries sustained in terrain parks may be more severe
than injuries sustained on slopes.

Significance: These findings highlight the need for injury preven-
tion programmes to target this at-risk population at ski areas that
contain terrain parks.

Acknowledgements: The authors would like to thank Peter
Cummings and Beth Mueller, Harborview Injury Prevention and
Research Center, Seattle, Washington, for granting access to the
dataset for secondary analysis.

005
ABDOMINAL AND LUMBAR MUSCLE SYMMETRY IN ELITE HIGH
SCHOOL CRICKETERS

K Aginsky, M Lambert, J Gray, W Derman. University of Cape Town, Cape Town,
South Africa

Background: There is a high incidence of lumbar injury and lower
back pain in elite schoolboy cricketers. These injuries may be
associated with abdominal and lumbar muscle asymmetry.
Objective: This study aimed to assess the measurements of the
lateral abdominal muscles (LAM), external oblique (OE), internal
oblique (OI) and transverse abdominis (TrA) and posterior lumbar
musculature (PLM) of elite high school cricketers and determine the
effects of a core stability intervention programme.

Design: Parallel group intervention study.

Setting: High school provincial cricketers.

Participants: 46 cricketers were recruited and allocated to the
intervention (I; n = 21) or control (C; n = 18) group.
Interventions: I underwent an 8-week progressive pre-season core
stability programme, whereas C undertook only traditional pre-
season training.

Main Outcome Measures: PLM cross-sectional area measured by
magnetic resonance imaging and total LAM thickness (TLAT;
OE + OI + TrA;) measured by ultrasound. Dominance was desig-
nated as bowling or batting dominance.

Results: Relative cross-sectional area of PLM was no different in
both groups, in both dominant (D) and non-dominant (ND) sides
either pre or post-intervention. TLAT in I was thicker on the ND
versus D sides (22.7 + 4.7 mm versus 26.2 + 3.4 mm; p<0.05);
however, this difference was not evident in C (26.5 + 4.7 mm
versus 26.2 £+ 3.4; ND versus D; p = NS). Following intervention,
TLAT increased on the D side (22.7 + 4.7 mm versus
242 + 39 mm; p<0.05) and decreased on the ND side
(26.2 + 3.4 mm versus 24.1 + 4.2 mm; p<0.05) so that there

492

EFFECTS OF A CORE STABILITY INTERVENTION PROGRAMME ON

was no longer a difference between D and ND. TLAT in both D and
ND was unchanged in C over time.

Conclusions: Muscle asymmetry of the LAM can occur between
the D and ND sides in young elite cricketers and can be reversed by
a pre-season core stability intervention programme.

PACE BOWLERS IN CRICKET WITH HISTORY OF LUMBAR STRESS
FRACTURE HAVE INCREASED RISK OF LOWER-LIMB MUSCLE
STRAINS, PARTICULARLY CALF STRAINS

'J Orchard, 2P Farhart, *T James, *M Portus, *A Kountouris. 'University of Sydney,
Australia; ?NSW Cricket Association, Paddington, Australia, *Cricket Australia, Jolimont,
Australia

Background: It has previously been proposed that lumbar spine
pathology (particularly involving the L5 segment) is a risk for
hamstring and calf strain, although supportive data for this theory
are lacking.

Objective: To assess whether history of lumbar stress fracture in
pace bowlers in cricket is a risk factor for lower-limb muscle strains.
Design: Prospective cohort risk factor study.

Setting: Contracted first class pace bowlers in Australia from
seasons 1998-9 and 2006-7 inclusive.

Participants: 29 pace bowlers with a history of lumbar stress
fracture and 148 bowlers without a history of lumbar stress
fracture.

Assessment of Risk Factors: The independent variable was
history (before any muscle strain) of a lumbar stress fracture.
Main Outcome Measure: The dependent variables were occur-
rences of muscle strains (to hamstring, quadriceps, calf and groin
muscle groups).

Results: Risk of calf strain (expressed as risk ratio of seasonal
incidence) was strongly associated with positive lumbar stress
fracture injury history (relative risk (RR) 5.61, 95% CI 2.93 to
10.74). Risks of both hamstring strain (RR 1.73, 95% CI 1.08 to
2.75) and quadriceps strain (RR 2.09, 95% CI 1.15 to 3.81) were
somewhat associated with history of lumbar stress fracture. Risk of
groin strain was not associated with history of lumbar stress
fracture (RR 0.69, 95% CI 0.39 to 1.20).

Conclusion: Confounders may be responsible for some of the
findings. In particular, bowling speed is likely to be independently
correlated with risk of lumbar stress fracture and risk of muscle
strain. However, as the relationship between lumbar stress fracture
history and calf strain was very strong and there is a strong
theoretical basis for the connection, it is likely that this is a true
association.

PACE BOWLERS IN CRICKET DEMONSTRATE 3-4-WEEK DELAY
BETWEEN HIGH WORKLOADS AND INCREASED RISK OF INJURY

'J Orchard, °T James, *M Portus, *A Kountouris, ‘R Dennis. 'University of Sydney,
Sydney, Australia; *Cricket Australia, Prahran, Australia; *Cricket Australia, Jolimont,
Australia; *University of Sydney, Camperdown, Australia

Background: Bowling workload has previously been associated
with injury in cricket but the details of the relationship are not well
understood.

Objective: To assess whether acute high workload leads to
increased risk of injury in future matches.

Design: Prospective cohort risk factor study.

Setting: First class cricket matches involving Australian teams over
9 years (seasons 1998-9 and 2006-7 inclusive).

Participants: 125 pace bowlers who bowled in 2467 player matches.
Assessment of Risk Factors: The independent variables were
numbers of overs bowled in the entire match and in each innings.
Main Outcome Measures: The dependent variables were the
occurrences of any non-contact bowling injury in various time
periods after the match under assessment.
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Results: Bowlers who bowled more than 50 overs in a match had
an injury incidence in the next 21 days of 3.49 injuries per 1000
overs bowled, a significantly increased risk compared with those
bowlers who bowled less than 50 overs, relative risk (RR) 1.82 (95%
CI 1.06 to 3.11). Bowlers who bowled more than 30 overs in the
second innings of a match had an injury incidence in the next
28 days of 4.48 injuries per 1000 overs bowled, a significantly
increased rate compared with those bowlers who bowled less than
30 overs, RR 2.29 (95% CI 1.27 to 4.12). Time periods of less than
21 days or greater than 28 days after the match in question did not
yield significant differences in injury risk between high and low
workload bowlers.

Conclusion: High acute workloads may predispose to non-contact
(or “overuse”) injury by damaging immature tissue, leading to a
delayed increased risk of injury 3-4 weeks after the acute overload.

SELF-REPORTED INJURY HISTORY AND LOWER-LIMB FUNCTION
AS RISK FACTORS FOR INJURIES IN FEMALE YOUTH FOOTBALL

K Steffen, G Myklebust, TE Andersen, | Holme, R Bahr. Oslo Sports Trauma Research
Center, Norwegian School of Sport Sciences, Oslo, Norway

Background: Identifying and understanding injury risk factors are
necessary to develop and target measures to prevent injuries. As
youth teams rarely have healthcare professionals working directly
with the team, identifying players at increased risk through
elaborate clinical tests is therefore not feasible. Questionnaires
may be a possible alternative as screening instruments.

Aim: To examine whether injury history and lower-limb function
assessed by a self-administered questionnaire represent risk factors
for injury.

Design: Prospective cohort study; based on a secondary analysis of
data from a randomised controlled trial.

Methods: At baseline, female players (14-16 years) were asked to
complete a detailed questionnaire covering sports participation,
history of previous injuries to the ankle, knee, hamstring or groin, as
well as present function of these four specific regions. A total of
1430 (71% of the entire cohort) were followed up to record injuries
during the subsequent 8 months.

Results: A history of a previous injury to the ankle (relative risk
(RR) 1.2, 1.1 to 1.3, p<0.001), knee (RR 1.4, 1.2 to 1.6, p<<0.001) or
groin (RR 1.6, 1.2 to 2.1, p=0.004) increased the risk of new
injuries to the same region. Reporting a reduced function (defined
as <80% of the maximum score) for the ankle (RR 1.7, 1.1 to 2.7,
p=0.021) or knee (RR 3.2, 1.8 to 5.7, p<<0.001) were also significant
risk factors. However, the sensitivity of previous injuries and lower-
limb function in predicting new injuries was low.

Conclusion: A history of previous injury and reduced function at
baseline were significant risk factors for new injuries to the same
region during the following season.

SELF-REPORTED PSYCHOLOGICAL CHARACTERISTICS AS RISK
FACTORS FOR INJURIES AMONG MALE FOOTBALL PLAYERS

'AH Engebretsen, 2AM Pensgaard, 'l Holme, 'L Engebretsen, 'R Bahr. 'Oslo Sports
Trauma Research Center, Norwegian School of Sport Sciences, Oslo, Norway;
2Department of Coaching and Psychology, Norwegian School of Sport Sciences, Oslo,
Norway

Background: There are few studies on psychological characteristics
and their possible relation to injuries in football. Knowledge on this
area could be important to be able to identify athletes with an
increased injury risk.

Objective: To investigate if differences in psychological character-
istics can predispose players to injuries.

Design: Prospective cohort study.

Setting: Norwegian amateur men.

Participants: 508 players from 31 teams.
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Methods: All players were asked to complete a detailed ques-
tionnaire covering psychological player characteristics. These
included perception of success (POSQ), risk-seeking behaviour, life
stress (LESCA), coping strategies, anxiety (SAS-n) and motivational
climate (PMCSQ). Time-loss injuries sustained throughout the
subsequent season were then registered by each team’s physiothera-
pist.

Results: A total of 505 injuries were reported, sustained by 283
(85.7%) of the 508 players. There was a significantly higher self-
reported level of stress among the players with previous injury to
the ankle, knee, hamstring or groin (mean value 9.6 versus 8.5,
p=0.048). There were only slight trends indicating covariation
between performance climate and previous acute injuries (perfor-
mance, p = 0.12; mastery, p=0.11). When looking at new injuries,
no predictive value was found from the self-reported psychological
variables. However, there was a tendency towards higher values for
the subscales “worry” (SAS-n, p=0.08) and ‘“‘coping strategies”
(Brief Cope, p = 0.07).

Conclusions: There are higher self-reported levels of stress among
players with previous injuries. No other correlations between the
psychological variables tested and previous injuries or new injuries
were found in this cohort.

SELF-REPORTED PSYCHOLOGICAL CHARACTERISTICS AS RISK
FACTORS FOR INJURIES IN FEMALE YOUTH FOOTBALL

'K Steffen, 2AM Pensgaard, 'R Bahr. ’Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway; ?Department of Coaching and
Psychology, Norwegian School of Sport Sciences, Oslo, Norway

Background: Identifying and understanding injury risk factors are
necessary to target the injury-prone athlete and develop injury
prevention measures. The influence of psychological factors on
injuries in football is poorly documented.

Objective and Design: The purpose of this 8-month prospective
cohort study was therefore to examine whether psychological
player characteristics assessed by a self-administered questionnaire
represent risk factors for injury.

Methods: At baseline, female football players (14-16 years) were
asked to complete a detailed questionnaire covering player history,
previous injuries, perception of success and motivational climate,
life stress, anxiety and coping strategies. During the 2005 season, a
total of 1430 players were followed up to record injuries.

Results: A history of a previous injury (odds ratio (OR) 1.9, 1.4 to
2.5, p<<0.001) increased the risk of a new injury to the same region.
There were significant differences in disfavour for previously
injured compared with non-injured players for ego orientation
(p=0.007), perception of a performance climate (p=0.003) and
experienced stressful life events (p<<0.001). However, only high life
stress (p=0.001) and perception of a mastery climate (p=0.03)
were significant risk factors for new injuries.

Conclusions: A perceived mastery climate and a high level of life
stress were significant predictors for new injuries in a cohort of
young female football players. A coach should avoid and if present
buffer high levels of stress among the players by creating a positive
motivational climate.

RISK FACTORS FOR ANKLE, KNEE, HAMSTRING AND GROIN
INJURIES AMONG MALE FOOTBALL PLAYERS: A PROSPECTIVE
COHORT STUDY

AH Engebretsen, G Myklebust, | Holme, L Engebretsen, R Bahr. Oslo Sports Trauma
Research Center, Norwegian School of Sport Sciences, Oslo, Norway

Background: Ankle, knee, hamstring and groin are among the
most common injury locations in football, and precise knowledge
about their risk factors is important to be able to target players at
risk.
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Objective: To identify risk factors for ankle, knee, hamstring and
groin injuries among male football players.

Design: Prospective cohort study.

Setting: Norwegian amateur football men.

Participants: 508 players from 31 teams.

Assessment of Risk Factors: Players were tested during the 2004
pre-season for potential risk factors for ankle, knee, hamstring and
groin injuries through a questionnaire and clinical tests. The
questionnaire included function scores for the ankle, knee, ham-
string and groin and information on previous acute injuries. The
clinical tests were balance tests (balance mat and floor), hamstring
strength, hamstring muscle length, isometric groin strength, 40 m
sprint run and clinical examination of the ankle, knee, hamstring
and groin. Time-loss injuries occurring during the subsequent
season were registered by the team physical therapist.

Results: During the 2004 season, 56 acute ankle injuries (46 injured
players), 61 acute knee injuries (57 players), 77 acute and overuse
hamstring injuries (66 players) and 62 acute and overuse groin
injuries (56 players) were registered. Multivariate analyses showed
that previous ankle injuries were a significant risk factor (adjusted
odds ratio (OR) 1.22, 95% CI 1.06 to 1.41, p = 0.006) for new acute
ankle injuries. For knee injuries, clinical examination was the best
predictor (adjusted OR 1.57, 95% CI 0.97 to 2.54, p = 0.056). The
number of previous acute injuries was also the best predictor for
hamstring injuries (1.29, 95% CI 1.08 to 1.53, p = 0.005), whereas
increasing age (1.08, 95% CI 1.01 to 1.17 per year, p =0.028) and
history of previous acute groin injuries (1.19, 95% CI 0.98 to 1.43,
p=0.079) were the most important risk factors for new groin
injuries.

Conclusion: A history of previous injury is the most important to
target players at risk of injury, whereas clinical and fitness tests
were of little help.

012 | WITHDRAWN

013 | RISK OF FOOTBALL INJURIES ON ARTIFICIAL TURF IN YOUTH
FOOTBALL: 3-YEAR DATA FROM THE NORWAY CUP
TOURNAMENT

T Soligard, R Bahr, TE Andersen. Oslo Sports Trauma Research Center, Norwegian
School of Sport Sciences, Oslo, Norway

Background: Artificial turf is in common use in youth football
worldwide, although little is known about the injury risk on third-
generation artificial turf types.

Objective: To compare the injury risk on natural grass and third-
generation artificial turf in youth football.

Design: Prospective cohort study.

Participants: Girls and boys (13-19 years) playing the Norway
Cup tournament, 2005-7.

Method: Referees gave injury registration cards to each team before
each match and collected these immediately after. Injuries were
defined as all injuries, painful conditions or physical complaints
that occurred during the match, even if the player was able to
continue to play.

Results: A total of 2015 injuries was recorded during 3369 11-a-side
matches. This corresponds to an incidence of 39.6 + 0.9 (SE)
injuries per 1000 match hours, 39.4 + 2.8 (193 injuries, 4902 h
exposure) on artificial turf and 39.6 + 0.9 (1822 injuries, 45 960 h
exposure) on natural grass (relative risk (RR) 0.99, 95% CI 0.86 to
1.15). A total of 232 injuries (11.5%) was projected to result in
absence from play for at least one day. This corresponds to an
incidence of 4.6 + 0.3 injuries per 1000 match hours, 4.5 + 1.0
(n = 22) on artificial turf and 4.6 + 0.3 (n = 210) on natural
grass (RR 0.98, 95% CI 0.63 to 1.52). On artificial turf there was a
higher risk of back injuries (RR 2.46, 95% CI 1.41 to 4.27) but a
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lower risk of ankle injuries (RR 0.58, 95% CI 0.38 to 0.88) and lower
extremity injuries (RR 0.78, 95% CI 0.64 to 0.95).

Conclusion: Overall, there was no difference in injury risk between
third-generation artificial turf and natural grass in a youth football
tournament. However, both surfaces exhibited unique injury
patterns that warrant further investigation.

RISK OF INJURY ON ARTIFICIAL TURF IN ELITE FOOTBALL

J Bjermeboe, TE Andersen, R Bahr. Oslo Sports Trauma Research Center, Norwegian
School of Sport Sciences, Oslo, Norway

Background: Artificial turf is in extensive use in both grassroots
and elite football in areas with difficult climatic conditions. Few
studies have been carried out on the latest generation of artificial
turf. A recent Swedish study found no evidence of increased risk of
injury when playing football on third-generation artificial turf
compared with playing on natural grass (Ekstrand er al, 2006).
Objective: To compare the risk of acute injury on artificial turf
with natural grass in male elite football.

Design: Prospective injury registration in the male Norwegian
professional league (N = 14 teams).

Methods: Injuries and exposure were registered by team medical
staff through the league surveillance system during three seasons
(2004-6). An injury was recorded when a player was unable to take
part fully in football training or matches.

Results: A total of 776 acute injuries was recorded. The injury
incidence for matches on natural grass and artificial turf was 16.7
(95% CI 15.1 to 18.3) and 15.1 (11.7 to 18.6) per 1000 match hours,
respectively (relative risk (RR) 0.91; 95% CI 0.71 to 1.16). During
training the incidence was 1.8 (1.6 to 2.0) per 1000 h on natural
grass and 1.7 (1.3 to 2.0) per 1000 h on artificial turf (RR 0.93; 95%
CI 0.72 to 1.20). The risk of severe match injuries (absence
>21 days) was higher on artificial turf compared with natural grass
(6.9 versus 3.6 injuries per 1000 match hours; RR 1.63; 95% CI 1.07
to 2.49). The risk of mild injuries (absence <7 days) was lower on
artificial turf compared with natural grass (RR matches 0.62; 95%
CI 0.41 to 0.93; RR training 0.64; 95% CI 0.43 to 0.95).
Conclusion: No overall difference in the risk of acute injury was
observed between artificial turf and natural grass in male
Norwegian professional football. Severe injuries, however, appeared
to be more common and mild injuries less common on artificial
turf.

INJURY SURVEILLANCE IN MALE NORWEGIAN PROFESSIONAL
FOOTBALL: A METHODOLOGICAL STUDY

J Bjorneboe, R Bahr, TE Andersen. Oslo Sports Trauma Research Center, Norwegian
School of Sport Sciences, Oslo, Norway

Background: Since the 2000 season, an injury surveillance system
has been established to monitor injury risk and injury patterns in
male Norwegian professional football. Injuries have been registered
by club medical staff. Despite the frequent use of such systems, the
accuracy and completeness of medical personnel registration have
not been examined.

Objective: To assess the accuracy of routine injury registration
performed by medical staff in professional football.

Design: Injury survey, comparison of prospective medical staff
recording and retrospective player interviews.

Participants: 13 of 14 teams in the male Norwegian professional
league, 300 of 317 A-squad players were interviewed.

Methods: The team physiotherapists completed injury registration
forms and submitted these on a monthly basis throughout the 2007
season (January—October). Players were interviewed at the end of
the season (October/November) covering all injuries occurring
during July—September. An injury was recorded when a player was
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unable to take part fully in football training or a match the day after
injury.

Results: A total of 181 injuries was registered, 137 acute injuries
and 44 overuse injuries. Of these, 145 were reported by medical staff
and 128 by players. Ninety-two injuries (50.8%) were registered
using both methods, 53 (29.3%) by medical staff only and 36
(19.9%) by player interviews only. Of the acute injuries, 18 mild
(absence <7 days), four moderate (absence 8-21 days) and two
severe (absence >21 days) were registered by player interviews only
and of the overuse injuries, eight mild and four moderate were
registered by player interviews only.

Conclusion: Prospective injury surveillance by medical staff
reports the majority of injuries in male professional football. One
fifth of all time-loss injuries, however, was not reported by the
medical staff.

016 | THE NEED FOR INJURY PREVENTION IN ELITE FOOTBALL
REFEREES: DATA FROM THE 2006 FIFA WORLD CUP AND THE
FIFA WOMEN'S WORLD CUP 2007

'M Bizzini, 'A Junge, ?R Bahr, 'J Dvorak. 'FIFA Medical Assessment and Research
Centre, Schulthess Klinik, Zirich, Switzerland; ?Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Background: Although numerous studies have investigated the
injury pattern of football players, there is no research on injuries
among referees.

Objective: To investigate injuries and musculoskeletal complaints
in male and female referees selected for FIFA World Cups.
Design: Retrospective and prospective surveys.

Setting: 2006 FIFA World Cup, FIFA Women’s World Cup 2007.
Methods: During the preparation camps before the tournaments,
all candidate referees, male (N = 123) and female (N = 81),
completed a retrospective questionnaire on injuries and musculos-
keletal complaints related to officiating or training. Prospective data
on all referees (63 men, 36 women) officiating during the
tournaments were collected on a daily basis by a physiotherapist
working with the referee team. An injury was defined as any
musculoskeletal complaint caused by refereeing a football match or
the related training.

Results: More than 40% of the male and 49% of the female referees
reported at least one time-loss injury during their career.
Musculoskeletal complaints were reported by 77 (63%) male and
66 (81%) female referees. The data collected prospectively during
the World Cups resulted in an incidence of 20.8 injuries per
1000 match hours (95% CI 4.2 to 37.4) for men and 34.7 (4.2 to
65.1) for women (ns versus men). Injuries during the two
World Cups resulted in reduced training but none in time loss. In
both groups, the most common injuries were hamstring strains,
calf strains and ankle sprains. More than 30% of male and 33%
of female referees reported musculoskeletal complaints during
the respective tournament, mainly located in the low back,
followed by calf and Achilles tendon in men and hip and groin in
women.

Conclusion: Referees should be regarded as elite athletes perform-
ing at high level during the match. The results show that referees
have significant injuries and complaints and therefore prevention
programmes should be developed for elite football referees.

017 | FATAL ACCIDENTS IN SPORT: DATA COLLECTION, ACCIDENT
OCCURRENCE AND PREVENTION

0 Bruegger. Swiss Council for Accident Prevention, Bern, Switzerland
Background: The recording of accident occurrences in Switzerland
is only fragmentary.

Objective: The BFU, the Swiss Council for Accident Prevention,
set itself the objective of keeping own statistics on fatal accidents in
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sport, so as to have a basis for the planning and assessment of
preventative measures. In addition to demographic data, informa-
tion was also to be compiled on the activity at the time of the
accident, events leading to the accident, risk factors, objects
involved and the cause of death.

Methodology: Since 2000, BFU statistics has collected informa-
tion from many national institutions (Central Office for Statistics
in Accident Insurance, Swiss Institute for Avalanche Research,
Swiss Alpine Club Rescue Service, Swiss Lifesaving Society,
Swiss Hanggliding Association and others), media releases, profes-
sional online search engines and combined this into one overall
statistic.

Results: In Switzerland, over 200 persons die each year as the result
of a sporting accident, of whom 70 are foreign tourists. On a long-
term average, 36% of cases occur in mountain sports (mountaineer-
ing climbing, mountain hiking), 22% in winter sports (skiing and
snowboarding, mainly off-piste), 20% in water sports (swimming,
bathing, boating) and 10% in aerial sports (paragliding, hang
gliding, parachute jumping). However, an annual three to four fatal
accidents also occur in equestrian sports as well as hunting and
fishing. It is difficult to estimate the number of cycling and skating
accidents, as these are mostly classified under the sector of road
accidents.

Implications on Prevention: Comparison with other statistics
has shown that the BFU data collection is a valid representation of
accident occurrence. One important advantage of this data
collection is the availability of current information. In prevention,
the BFU is working on accident focal points in close cooperation
with national institutes, to reduce the annual number of accident
fatalities to a maximum of 100 by 2010.

COST OF SPORTS ACCIDENTS TO THE SWISS NATIONAL
ECONOMY

0 Bruegger. Swiss Council for Accident Prevention, Bern, Switzerland

Background: In 2003, 318 000 people were injured (incidence
rate (IR) of 42 injuries per 1000 inhabitants) and a further 174
lost their lives (IR 0.02 x 107%) during sporting activities in
Switzerland.

Objective: The study aimed to calculate the cost of all non-
occupational accidents (NOA), applying recent standards in
economic methodology for the first time. Procedure accident figures
are based on various detailed statistics and were processed by the
Swiss Council for Accident Prevention BFU. The cost of NOA was
calculated using these statistics and details of case costs from
insurance companies’ statistics. Only those injuries requiring
medical treatment and involving insurance claims were included.
Intangible costs were based on willingness to pay.

Main Findings: In 2003, sports accidents in Switzerland accounted
for total material costs of €1.3 billion (16% of the total cost of all
NOA). These costs were mainly for medical treatment and lost
production due to absence from work. The total economic cost of
sports accidents was €8.0 billion, ie, it exceeded the material costs
by a factor of 6. Intangible costs accounted for 71% of this. A
fatality costs the national economy €1.9 million (174 casualties),
a disability case €863 000 (764 casualties), a severely injured
person €188 000 (11 099 casualties), a moderately injured
person €83 000 (16 822 casualties) and a slightly injured person
€12 000 (289 315 casualties). Sports accidents cost 5.6 million
working days, corresponding to the workload of over 15 000
employees.

Conclusion: The overall cost of accidents in the NOA sector
reveals an obvious need for action in this public health field. The
BFU’s focus is on material costs when evaluating prevention
measures.
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SHOULDER PAIN IS A COMNMON PROBLEM IN ELITE FEMALE
TEAM HANDBALL PLAYERS

L Hasslan, J Iwasa, K Steffen, G Myklebust. Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Background: The prevalence of shoulder pain among team
handball players is unknown.

Objective: To describe the prevalence of painful conditions in the
shoulder region and assess the relationship between pain and
glenohumeral range of motion (ROM), shoulder instability and
throwing velocity among female elite team handball players.
Design: Cohort study.

Participants: All female team handball players competing in the
Norwegian elite league and/or national team were invited to
participate and 179 players were included in June 2007.

Methods: The players completed two questionnaires, an apprehen-
sion and a relocation test were performed and glenohumeral
internal and external rotations were measured with goniometry.
Throwing velocity was measured using radar.

Results: Previous or present shoulder pain was reported by 57% of
all players and current pain was reported by 36% of the players.
Furthermore, the presence of shoulder pain negatively influenced
training and competition habits and also affected activities of daily
living. The majority of the players had sought medical advice and
had been given physical therapy treatment. A positive apprehension
test was assessed in 51 players (29%) and was significantly
correlated with ongoing pain. A significant difference was found
in internal and external rotation between the dominant and non-
dominant arm. However, no differences in ROM were found
between players with shoulder pain and those without pain.
There was no relation between a positive apprehension test and
shoulder ROM. No between-group differences were measured in
throwing velocity for players with shoulder pain and those without
pain, nor between players with or without a positive apprehension
test.

Discussion/Conclusion: Shoulder pain is an extensive and
significant problem among female elite handball players, and for
those affected their symptoms influence their training and playing
capacity negatively. It is necessary to start focusing on preventing
shoulder pain in this group of team handball players.

020 | EFFECT OF THE SCRUM LAW CHANGE ON INJURIES IN RUGBY
UNION

'S Gianotti, P Hume, W Hopkins, 'J Harawira, 'R Truman. 'ACC, Wellington, New
Zealand; ?Auckland University of Technology, Auckland, New Zealand

Background: In January 2007 the International Rugby Board
implemented a new law for scrum engagement aimed at reducing
scrum-related injury by decreasing impact force and scrum
collapses.

Objective: To determine if the new law reduced scrum-related
neck/spine/back moderate to serious injury claims to the Accident
Compensation Corporation, the provider of no-fault injury
compensation and rehabilitation costs for injuries throughout
New Zealand.

Design: Ecological cohort study. To determine a rate, neck/spine/
back scrum injuries were calculated using player registrations.
Injury claims were compiled in December 2007, 4 months after
the end of the playing season. Mean delay between injury and
claim was 10 days. The scrum claim rate per 100 000 players
for 2002-6 was used to predict and compare with the claim rate
for 2007 using Poisson regression. To determine safe scrum
behaviour at practices, players were surveyed at season end in
2007 (n = 169) comparing with survey results in 2005 (n = 318).
Inferences were based on the likelihood of substantial difference.
Setting: Rugby-related injuries in the general population.
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Participants: For the injury claims, all rugby players aged over
12 years. For the behaviour survey, a random sample of players aged
over 19 years.

Intervention: Annually all rugby community coaches and referees
must complete the education-based RugbySmart injury prevention
programme, which contains a section on scrum safety and the new
2007 law.

Results: The observed and predicted rates of injury per 100 000
players in 2007 were 50 and 79 (rate ratio 0.63, 90% CI 0.38 to 1.04).
The likelihood of substantial reduction (rate ratio <0.90) was 88%.
Safe scrum behaviour of players at practices was 93% (91 to 95%) in
2005 and 94% (91 to 97%) in 2007.

Conclusion: These large effects can be ascribed to the law change
as there were no other substantial scrum initiatives in 2007. The
law change is evidently highly successful in terms of injury
prevention.

021 | F-MARC 11+: A COMPLETE WARM-UP PROGRAMME TO PREVENT
INJURIES IN YOUTH FEMALE FOOTBALL

'T Soligard, 'G Myklebust, 'K Steffen, 'l Holme, 2H Silvers, M Bizzini, A Junge, 3J
Dvorak, 'R Bahr, 'TE Andersen. 'Oslo Sports Trauma Research Center, Norwegian
School of Sport Sciences, Oslo, Norway; “Santa Monica Orthopaedic and Sports
Medicine Research Foundation, Santa Monica, California, USA; °FIFA Medical
Assessment and Research Centre, Schulthess Clinic, Ziirich, Switzerland

Background: The incidence of injuries in youth female football is
high and injury prevention is needed.

Objective: To examine the effect of F-MARC 11+, a complete
warm-up programme combining strength, balance and core
stability exercises based on The 11 with plyometrics and running
exercises, on lower extremity injury risk in female youth football.
Design: Randomised controlled trial.

Participants: 120 teams, approximately 2000 Norwegian female
players, aged 14-16 years.

Methods: The intervention teams (n = 60) were asked to use 11+
as their warm-up in training throughout the season (March-
October 2007), whereas control teams (n = 60) warmed up as
usual. Injuries and player participation were registered weekly by
the coaches. An injury was recorded if the player was unable to take
part fully in the next training session or match.

Results: A total of 376 injuries was registered among the 93 teams
(62 intervention, 41 control) who completed the study. This
corresponds to an incidence of 3.9 + 0.2 (SE) injuries per 1000 player
hours, 3.2 £+ 0.3 (161 injuries, 49 899 h exposure) in the intervention
group and 4.7 + 0.3 (215 injuries, 45 428 h exposure) in the control
group. The risk of injury was reduced by 32% in the intervention
teams (relative risk (RR) 0.68, 95% CI 0.57 to 0.84). Correspondingly,
the intervention teams had a significantly lower risk of acute injuries
(RR 0.76, 95% CI 0.60 to 0.95), overuse injuries (RR 0.47, 95% CI 0.30
to 0.74), training injuries (RR 0.62, 95% CI 0.44 to 0.89), match
injuries (RR 0.71, 95% CI 0.55 to 0.91), serious injuries (absence
>28 days) (RR 0.54, 95% CI 0.38 to 0.78), injuries to the lower
extremities (RR 0.70, 95% CI 0.57 to 0.88) and knee injuries (RR 0.55,
95% CI 0.36 to 0.84), compared with the control teams.
Conclusion: The F-MARC 11+ programme significantly reduced
the risk of injury among adolescent female football players.

022 | COMPLIANCE WITH F-MARC 11+: A COMPLETE WARM-UP
PROGRAMME TO PREVENT INJURIES IN YOUTH FEMALE
FOOTBALL

'A Nilstad, 'T Soligard, ?A Junge, 'R Bahr, 'TE Andersen. 'Oslo Sports Trauma
Research Center, Norwegian School of Sport Sciences, Oslo, Norway, *FIFA Medical
Assessment and Research Centre, Schulthess Clinic, Ziirich, Switzerland

Background: Few published studies provide sufficient information
on compliance and barriers associated with implementing injury
prevention programmes in sports.
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Objective: To assess compliance with F-MARC 11+, a warm-up
programme designed to prevent injuries in youth female football,
and to examine the influence of beliefs and attitudes towards injury
prevention among coaches.

Design: This study is based on a controlled trial, in which 60
female football teams (14-16 years) were randomly assigned to 11+.
Methods: Programme compliance was registered prospectively
throughout one football season (March—October 2007). Weekly
registration forms were completed by the coach, including
individual training and match exposure, injuries and compliance
with the prevention programme. After the season, standardised
telephone interviews were conducted to assess coaches’ beliefs and
attitudes towards injury prevention.

Results: Of the 60 teams included, 52 completed the study and
were included in the compliance analysis. They completed a total of
2281 11+ sessions (mean 44, range 11-104). The 16 most compliant
teams (30%; mean session number 70, range 52-104) were
compared with the 16 least compliant (30%; mean session number
20, range 11-28). Among high-compliant teams, 93.8% of coaches
reported that they thought it was very important to focus on injury
prevention, compared with 75.0% of the coaches representing low-
compliant teams. All high-compliant coaches (100%) held the belief
that the motivation of the coach greatly influences players’
motivation, compared with 87.6% of those with low compliance.
When using 11+, 43.8% of the high-compliant coaches reported
always giving feedback and correcting their players, compared with
18.8% of low-compliant coaches. The prevention programme was
reported to be too time consuming by 75.0% of low versus 25.0% of
high-compliant coaches.

Conclusion: The overall compliance with the injury prevention
programme was very good. There was a relationship between coach
attitudes and compliance with the programme.

CAN RISK MANAGEMENT TRAINING IMPROVE THE SAFETY
ACTIVITY OF COMMUNITY SPORTS CLUBS? AN EVALUATION OF
THE “SAFECLUB” PROGRAMME

'S Sherker, ?K Abbott, *P Klarenaar, *A Donaldson. "NSW Injury Risk Management
Research Centre, Sydney, Australia; *Youthsafe, Putney, Australia; *Northern Sydney
Health, Australia, “University of Ballarat, Ballarat, Australia

Background: Risk management has been identified as a “‘best buy”’
in sports injury prevention; however, very few community sports
clubs have successfully embraced it in Australia. The effectiveness
of risk management training in increasing community sports safety
activity has yet to be determined.

Objective: To evaluate whether the SafeClub risk management
training programme increased the sports safety activities of
community football (soccer) clubs.

Design: A prospective controlled trial was conducted.
Setting/Participants: Seventy-six Australian community football
clubs (representing 38 000 players) participated.

Interventions: Clubs were allocated either to an intervention
group (receiving SafeClub programme) or a control group (no
SafeClub) through a matching process. The SafeClub programme
provided training in a basic, flexible risk management framework
that was adaptable to suit the needs of individual community
sports clubs.

Main Outcome Measures: A modified version of a validated
sports safety audit tool was used to measure sports safety activity
(policy, infrastructure and overall safety). Safety scores were
compared at baseline, post-season and 12-month follow-up.
Results: There was no significant difference in safety scores
between control and intervention clubs at baseline. General linear
modelling indicated that intervention clubs significantly improved
safety-related policy (p<<0.001), infrastructure (p<<0.001) and over-
all safety scores (p<<0.001) when compared with control clubs at
post-season and 12-month follow-up.
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Conclusions: SafeClub risk management training effectively
assisted community football clubs to increase their sports safety
activities, particularly the foundations and processes for good risk
management practice, in a sustainable way. The public health
implications of SafeClub are considerable, as each community
sports club participating in the programme will deliver safety
benefits to an estimated 1000 Australians each weekend.

m GROIN INJURY PREVENTION PROGRAMME IN PROFESSIONAL

SOCCER PLAYERS

H Silvers, M Gerhardt. Santa Monica Orthopaedic and Sports Medicine Research
Foundation, Santa Monica, California, USA

Background: Groin injuries represent a significant cause of
disability in professional soccer players. Groin injury prevention
programmes have been created in an attempt to decrease their
incidence in athletes.

Objectives: This study was designed to determine the efficacy of a
groin injury prevention programme in reducing the incidence of
injury in professional soccer players.

Setting: Major league soccer (MLS) in the United States.
Patients: 315 active players in MLS during the 2005 season were
prospectively enrolled into one of two groups. Group 1 (interven-
tion; n = 106) participants were exposed to a groin injury
prevention programme; group 2 (control; n = 209) participants
continued their usual training methods. The groin programme
involved a combination of modalities: dynamic stretching, strength-
ening and proprioceptive exercises. Excessive anterior pelvic tilt was
addressed and a Pilates method was utilised to establish core and
trunk control. Group 1 was exposed to this programme two to three
times per week throughout the pre-season period. Groin injuries
were recorded via a central database (Sportsware).

Results: The overall incidence of groin injuries occurring in the
2005 MLS season was 10.9%. The incidence of groin injuries
occurring in group 1 was 0.44 injuries/1000 h. The incidence of
groin injuries occurring in group 2 was 0.61 injuries/1000 h. The
incidence of athletes requiring groin surgery in group 1 was 0.13/
1000 h compared with a group 2 incidence of 0.18/1000 h. The
groin injury prevention programme was successful in reducing
injury by 28% when compared with the control group (p<0.05).
However, there was no significant difference in the number of
players requiring surgery between the two groups.

Conclusions: The implementation of a groin injury prevention
programme focusing on core instability and pathokinematics of the
pelvis resulted in fewer injuries in the intervention group. This
could potentially result in fewer surgical interventions and fewer
missed playing hours.

THE EFFECTIVENESS OF A NEUROMUSCULAR PREVENTION
STRATEGY TO REDUCE INJURIES IN YOUTH SOCCER: A
CLUSTER-RANDOMISED CONTROLLED TRIAL

C Emery, W Meeuwisse. Sport Medicine Centre, University of Calgary, Calgary,
Canada

Background: Soccer is one of the leading sports for participation
and injury in youth.

Objective: To examine the effectiveness of a neuromuscular
prevention strategy in reducing injury in youth soccer players.
Design: Cluster-randomised controlled trial with blinding of
therapists to study group.

Setting: Twelve Calgary soccer clubs participating in male or
female, U14-U18, tier 1-2 indoor soccer. The 20-week study period
was October 2006-March 2007.

Participants: Eighty-two soccer teams were randomly approached
for recruitment. Twenty teams declined participation and two
dropped out. Players from 60 teams completed the study (32
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training group teams (n = 380 players), 28 control group teams
(n = 364 players)).

Intervention: The training group teams were asked to complete a
physiotherapist taught and reviewed, coach delivered soccer-specific
neuromuscular training programme warm-up, including stretching,
eccentric strength, agility, jump technique and balance training
components and a home-based balance training programme using a
wobble board. The control group was asked to do a standardised
warm-up (including static and dynamic stretching and running), in
addition to a home-based stretching programme.

Main Outcome Measures: Previously validated injury surveillance
was used including injury assessment by a study therapist. The
injury definition included all soccer injury resulting in medical
attention and/or time loss from soccer participation.

Results: The overall injury rate in the training group was 2.08
injuries/1000 player hours and in the control group was 3.35
injuries/1000 player hours. The relative risk of all injury and acute
onset injury comparing the training group with the control group
was 0.62 (95% CI 0.38 to 1.0) and 0.57 (95% CI 0.35 to 0.94),
respectively. Point estimates also suggest protection of ankle and
knee sprain injuries.

Conclusions: A team-based neuromuscular training programme
and home-based balance training programme is protective of all
injury and acute onset injuries in youth soccer players aged 13—
18 years and is recommended.

(026 | RELATIONSHIP BETWEEN CLINICAL MEASURES OF JOINT LAXITY

AND SAGITTAL PLANE JOINT EXCURSION AND STIFFNESS
DURING A DROP JUMP LANDING

S Shultz, MD Leonard-Garner, AD Nguyen, RJ Schmitz. University of North Carolina at
Greensboro, Greensboro, North Carolina, USA

Background: Greater anterior knee laxity (AKL) has been
associated with greater tibiofemoral joint displacement as the knee
transitions from non-weight-bearing to weight-bearing conditions.
The combined effect of AKL, genu recurvatum (GR) and general
joint laxity (GJL) on sagittal plane biomechanics during landing is
unknown.

Objective: To determine whether GJL, AKL and GR predict lower
extremity joint excursions and stiffnesses during landing.
Participants with greater joint laxity were expected to use “‘softer”
landing strategies in an attempt to reduce axial loading.

Design: Descriptive cohort study.

Setting: Controlled laboratory.

Participants: Thirty-nine physically active, healthy women
(21.9 £+ 2.9 years, 58.1 + 6.1 kg, 162.9 + 6.8 cm).

Assessment of Risk Factors: During menses, participants were
measured for AKL (133 N) using the KT2000, supine GR using a
standard goniometer and GJL using the Beighton and Horan joint
mobility index. Kinematic and kinetic data were collected during
fived double leg drop jump landings (30 cm box). Stepwise linear
regressions examined whether AKL, GJL and GR were predictive of
the dependent variables.

Main Outcome Measures: Hip (HIPEXC, HIPK), knee
(KNEEEXC, KNEEK), and ankle (ANKEXC, ANKK) joint excursion

(peak — initial angle = °) and stiffness (AMoment/
AAngle = Nm/deg).
Results: GJL (1.9 + 2.0), AKL (6.9 + 23 mm) and GR

(8.7 + 3.8°) each entered the model and combined to predict
KNEEEXC (70.6 + 11.8°) (R* = 0.225, p=0.029) and HIPK
(—0.0391 + 0.2040 Nm/deg) (R* = 0.230, p=0.026). GJL and
GR were also predictors of ANKK (—0.0020 + 0.0052 Nm/deg)
(R? = 0.254, p=0.016). In particular, greater GJL and AKL and
lower GR were related to greater joint excursion and decreased
stiffness. Laxity was not related to HIPEXC (40.2 + 15.99),
ANKEXC (58.3 £ 7.2°) or KNEEK (—0.0015 + 0.0008 Nm/deg).
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Conclusions: Participants with greater AKL, greater GJL and lower
GR appear to adopt landing styles that may attenuate forces at the
knee. These findings also suggest that AKL, GJL and GR represent
distinct laxity measures that should be considered collectively in
future studies.

Finance: Supported by NIH-NIAMS grant nos R01-AR53172 and
3R01AR053172-01A1W1.

AGREEMENT AND VALIDITY OF OBSERVATIONAL RISK
SCREENING GUIDELINES IN EVALUATING ANTERIOR CRUCIATE
LIGAMENT INJURY RISK FACTORS

C Ekegren, WC Miller, RG Celebrini, DL Maclntyre, JJ Eng. University of British
Columbia, Vancouver, Canada

Background: Post-pubescent female athletes have an increased risk
of anterior cruciate ligament (ACL) injury partly due to their high-
risk landing and cutting strategies. There are currently no
scientifically tested methods to screen for these high-risk strategies
in the clinic or on the field.

Objective: To examine the agreement and validity of using
observational risk screening guidelines to evaluate ACL injury risk
factors during three different tasks: a drop jump (DJ), side hop (SH)
and unanticipated side cut (USC). We hypothesised that observa-
tional ratings would demonstrate substantial intrarater and
interrater agreement (k = 0.61), high sensitivity (x = 0.80) and
moderate specificity (k = 0.50).

Design: Methodological study.

Setting: Biomechanical research laboratory.

Participants: A convenience sample of 40 13-17-year-old compe-
titive female soccer players was tested.

Assessment of Risk Factors: Three physiotherapists used
observational risk screening guidelines to rate the biomechanical
characteristics of participants. The D] was rated as high or low risk
based on the degree of knee abduction observed. The SH and USC
were rated on the degree of lower-limb “reaching” observed.
Main Outcome Measures: Ratings were evaluated for intrarater
and interrater agreement using kappa coefficients. The sensitivity
and specificity of ratings were evaluated by comparing results with
three-dimensional motion analysis.

Results: Intrarater and interrater kappa coefficients ranged from
0.64 to 0.94 for the D] and SH tasks and from 0.24 to 0.75 for the
USC. Sensitivity ranged from 0.88 to 1.00 for the SH and USC tasks
and from 0.67 to 0.87 for the DJ. Specificity ranged from 0.60 to
0.72 for the DJ and from 0.08 to 0.79 for the SH and USC tasks.
Conclusions: Observational risk screening is a practical and cost-
effective method of screening for ACL injury risk. Based on levels of
agreement and sensitivity, the SH appears to be a suitable screening
task. Agreement was acceptable for the DJ but its validity requires
further investigation.

(028 | 1S DYNAMIC LOWER-LIMB ALIGNMENT DURING LANDING A
PREDICTOR OF NON-CONTACT ANTERIOR CRUCIATE LIGAMENT
INJURY IN HIGH SCHOOL BASKETBALL PLAYERS?

E Tsuda, Y Ishibashi, A Fukuda, H Tsukada, Y Hayashi, Y Kimura, S Toh. Hirosaki
University Graduate School of Medicine, Hirosaki, Japan

Background: In several videotape analyses, excessive lower-limb
alignment was observed at non-contact anterior cruciate ligament
(ACL) injury in sports activities.

Objective: The purpose of this study was to investigate
prospectively the relationship between dynamic lower-limb align-
ment and the incidence of ACL injury in high school basketball
players.

Design: Cohort study.

Settings: Basketball players belonging to 13 high school basketball
teams in Hirosaki City were recruited.
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Participants: A total of 401 high school basketball players (177
girls and 224 boys) with no history of lower-limb injury
participated.

Assessment of Risk Factor: The subjects performed a drop
vertical jump by dropping directly down off a box and immediately
performing a maximum vertical jump. The lower-limb alignment
was recorded with a digital video camera system and the image at
landing was captured.

Main Outcome Measures: The separate distances between right
and left hips and knees were measured. The knee separation
distances normalised by the hip separation distance (K/H ratio)
were used as a parameter representing the valgus/varus lower leg
alignment. The subjects were assigned to two groups: the valgus
alignment group (K/H ratio < average minus 1 SD) and the neutral-
alignment group (K/H ratio > average minus 1 SD). They were
followed up for one year to determine the incidence of ACL injury.
Results: Four (girls) of 57 players (7.0%) in the valgus alignment
group and four (three females and one boy) of 344 players (1.2%) in
the neutral alignment group had ACL injury.

Conclusions: The valgus alignment group showed a more than five
times greater ACL injury rate compared to the neutral-alignment
group. However, it is difficult to predict ACL injury based on only
the dynamic lower-limb alignment because half of the players who
incurred ACL injury were in the neutral alignment group.

029 | THE COL5A1 GENOTYPE IS ASSOCIATED WITH RANGE OF MOTION

MEASUREMENTS

M Collins, ?A September, 'L van der Merwe, G Mokone, ?M Schwellnus. ’South
African Medical Research Council, Newlands, South Africa; ?University of Cape Town,
Newlands, South Africa

Background: There has been a growing interest in identifying
intrinsic risk factors, including musculotendinous inflexibility,
which may be associated with musculotendinous injuries. There
is a possibility that genetic factors may affect musculotendinous
flexibility and this requires investigation. We have recently shown
that sequence variants within the COL5A1 gene are associated with
chronic Achilles tendinopathy. Furthermore, mutations within this
gene have been implicated in Ehlers Danlos syndrome, which is
characterised by joint hypermobility.

Objective: The aim of this study was therefore to investigate the
possible association of single nucleotide polymorphisms within the
3’-untranslated region of the COL5A1 gene and musculotendinous
flexibility.

Methods: Lower-limb range of motion measurements, including
the sit and reach (SR) test and the passive straight leg raise (SLR),
were conducted on 119 physically active white subjects. Single
nucleotide polymorphisms 1513946 (Dpnll restriction fragment
length polymorphism (RFLP) C/T) and rs12722 (BstUI RELP, C/
T) were used to genotype these individuals for the C>T transitions
within exon 66 of COL5A1.

Results: The genotype groups were similarly matched for age,
height, body weight, BMI, gender and duration of flexibility
training per week. There was, however, a significant difference in
the passive left (p = 0.037) and right (p = 0.036) SLR, as well as SR
(p=0.010) measurements between the COL5A7 BstUI RFLP
genotype groups, with the heterozygous (TC genotype) group less
flexible than the homozygous (TT and CC genotypes) groups.
Gender (p=10.015), age (p=0.006) and the COL5A1 BstUI RFLP
(p=0.008) genotype contributed significantly to the optimal SLR
model, which accounted for 19.2% of the variance. The factors
contributing significantly to SR, which accounted for 30.9% of the
variance, were weight (p = 0.004), age (p<<0.001) and the COL5A1
BstUI RFLP genotype (p = 0.001).

Conclusion: These data suggest that SNP rs12722 (BstUI RELP)
within the COL5A1 gene is associated with lower-limb flexibility
within the cohort investigated in this study.
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AN IN-VITRO INVESTIGATION OF THE ROLE OF QUADRICEPS LOAD
DURING ONE-LEGGED JUMP LANDING

'R Breighner, 'TH Jang, 'S Ekwaro-Osire, N Chandrashekar, 'J Hashemi. 'Texas
Tech University, Lubbock, Texas, USA; *University of Waterloo, Ontario, Canada

Background: The reasons why non-contact anterior cruciate
ligament (ACL) injuries occur when the injured person has
performed the same activity countless times before the eventual
injury are not yet known. One suspected mechanism is the
aggressive and large quadriceps pull during low knee flexion landing
conditions, resulting in excessive anterior tibial translation and ACL
injury.

Objective: We hypothesise that as the tension in the quadriceps
increases before and during the landing stage, the observed strain in
the ACL decreases.

Design: A jump landing simulator was designed for dynamic
loading of cadaveric knee joints (one-legged landings) with the
facility to apply dynamic muscle forces using servo-electric
actuators. The arrangement also allows for free hip flexion during
the landing stage. An impact-lever apparatus is devised to load the
tibia impulsively (upward) thus simulating landing ground reaction
force. Six knees were tested using similar ground reaction forces and
low knee flexion angles (approximately 20°) at various quadriceps
load levels extending from zero to approximately 1000 N. A
differential variable reluctance transducer was mounted on the
ACL to monitor strain before (static) and during (dynamic) landing.
Results: In all knees, as the magnitude of the quadriceps load
increased, the pre-landing or static component of strain in the ACL
increased. However, the dynamic component of strain during the
actual landing process decreased with increasing quadriceps load.
None of the tested conditions resulted in ACL injury.
Conclusions: High quadriceps forces during the landing process are
protective of the ACL and will not result in injury during the jump
landing process. This protective function is due to two main
reasons: (1) increased joint stability as a result of joint compression
and (2) reduction in the anteriorly directed component of the force
in the patellar tendon as quadriceps force increases.

[031] NON-CONTACT ANTERIOR CRUCIATE LIGAMENT INJURY RISK IS
LINKED DIRECTLY TO FATIGUE-INDUCED CENTRAL PATHWAY
DEGRADATION

'S Mclean, 2J Samorezov, 'R Palmieri-Smith. "Division of Kinesiology, University of
Michigan, Ann Arbor, Michigan, USA; ?Department of Biomedical Engineering,
University of Michigan, Ann Arbor, Michigan, USA

Background: Dynamic sports landings in a combined fatigued and
unanticipated state represent a worst case scenario for non-contact
anterior cruciate ligament (ACL) injuries. The extent to which this
phenomenon stems from a compromise in central pathways,
however, remains unclear. Elucidating this link is critical in
developing prevention modalities capable of countering the
inherently random nature of sports.

Objective: To determine the impact of fatigue on central pathway
mechanisms during dynamic lower-limb landings.

Design: A single (pre-test—post-test) experimental block design.
Setting: NCAA division 1 athletes.

Participants: 18 women (19.8 + 1.2 years) with no history of
major lower-limb injury or surgery.

Assessment of Risk Factors: Subjects performed randomly
ordered anticipated and unanticipated single-leg landings, before
and during fatigue. For fatigue trials, subjects performed three
single-leg squats immediately followed by an anticipated or
unanticipated landing, with this sequence repeated until squats
were not possible.

Main Outcome Measures: Initial contact three-dimensional hip
and knee postures and peak stance phase three-dimensional knee
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rotations and moments were calculated across prefatigue trials and
for trials denoting 50% and 100% maximal fatigue.

Results: Unanticipated landings promoted significant (p<<0.01)
increases in initial contact hip extension and internal rotation and
knee flexion angles and peak knee abduction and internal rotation
angles and moments. Initial contact knee extension, the knee
abduction angle and peak knee flexion and abduction moments all
significantly (p<<0.01) increased as fatigue progressed. Fatigue-
induced increases in knee abduction mechanics were more
pronounced during unanticipated compared with anticipated
(p<<0.01) landings. Combined fatigue and decision effects were
evident in both the fatigued and non-fatigued limb.

Conclusions: Neuromechanical adaptations in the non-fatigued
limb suggest substantial fatigue-induced central pathway degrada-
tion. Fatigue-related ACL injury risk is probably exacerbated during
unanticipated landings, in which spinal and supraspinal mechanisms
are already compromised. Current prevention methods should act to
fine-tune these mechanisms, particularly in the presence of fatigue.

032 | GENDER DIFFERENCES IN DYNAMIC LOWER-LIMB ALIGNMENT
DURING A DROP JUMP TASK IN PUBESCENT CHILDREN

Y Kimura, Y Ishibashi, E Tsuda, A Fukuda, H Tsukada, Y Hayashi, S Toh. Hirosaki
University Graduate School of Medicine, Hirosaki, Japan

Background: It has been demonstrated that female athletes have
larger valgus lower-limb alignment than men during landing and
this may contribute to the gender disparity in anterior cruciate
ligament injury risks. In early teens, the gender difference in lower-
limb alignment has not been elucidated.

Objective: The purpose of this study was to examine whether
lower-limb alignment changes during the pubertal stage in girls and
boys.

Design: Cross-sectional study.

Settings: We recruited elementary and junior high school students
with no lower extremity complaints who lived in a specific school
district.

Participants: A total of 302 students (162 girls and 140 boys) aged
10-14 years participated in this study.

Assessment of Risk Factors: The subjects performed a drop
vertical jump by dropping directly down off a box and immediately
performing a maximum vertical jump. Images of pre-landing and
landing, defined by toe touch to the ground after the jump off the
box and the deepest point of the body, respectively, were captured.
Main Outcome Measures: The distances between right and left
hips and knees were measured in each frame. The knee separation
distances normalised by the hip separation distance (K/H ratio)
were used as a parameter representing the lower-limb alignment.
Results: In 10-12-year-olds, the K/H ratio during landing was
0.40 + 0.11in girls and 0.54 + 0.21 in boys, and in 13-14-year-olds
it was 0.36 £ 0.10 in girls and 0.55 £ 0.15 in boys. The K/H ratio
at landing in girls was significantly less than in boys in 10-14-year-
olds (p<0.05).

Conclusions: A significant gender difference in lower-limb align-
ment during landing was seen in puberty. These results suggest that
training for the prevention of anterior cruciate ligament injuries
may be needed before the onset of puberty.

RELATIONSHIP OF CLINICAL LAXITY MEASURES WITH ENERGY
ABSORPTION DURING DROP JUMP LANDINGS

R Schmitz, AD Nguyen, M Leonard, S Shultz. University of North Carolina at
Greensboro, Greensboro, North Carolina, USA

Background: Clinical laxity measures have been suggested as
potential risk factors for lower extremity injury. Little information
is available as to the mechanism by which variations in laxity may
influence functional activity.
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Objective: To determine if clinical laxity measures are predictive of
eccentric work demands placed on lower extremity extensor
musculature during drop jump landings.

Design: Descriptive cohort study.

Setting: Laboratory.

Participants:  Thirty-nine  recreationally  active
(21.9 £ 2.9 years; 162.9 £ 6.8 cm; 58.1 £ 6.1 kg).
Assessment of Risk Factors: During menses, subjects were
measured for anterior knee laxity (AKL) at 133 N using the
KT2000TM, supine genu-recurvatum (GR) using a standard
goniometer and general joint laxity (GJL) using the Beighton and
Horan joint mobility index. Biomechanic data were collected on the
stance limb during five double-leg drop jump landings.

Main Outcome Measures: Hip (HEA), knee (KEA) and ankle
(AEA) energy absorption normalised to bodyweight and height
during the first landing phase served as the dependent variables for
three separate stepwise linear regressions with AKL, GR and GJL
serving as the predictor variables.

Results: For KEA (—0.052 + 0.02 Nm/(Bw*Ht)), GJL (1.9 + 2.0)
entered the model first (R* = 11.8%; Sig F change = 0.03), AKL
(6.9 £+ 2.3 mm) entered next (R* = 15.6%; Sig F change = 0.21),
with GR (3.7 + 3.8°) entering last (R* = 23.5%; Sig F
change = 0.06). In particular, this regression revealed that greater
GJL, greater AKL and lower GR predicted greater KEA. Laxity
measures were not predictive of HEA (—0.072 + 0.03 Nm/
(Bw*Ht)) or AEA (—0.079 + 0.03 Nm/(Bw*HLt)).

Conclusions: Women with greater GJL and AKL and lower GR
values tend to absorb greater energy with their knee extensors
during the first landing phase of a drop jump. This may be a
strategy to minimise intersegmental forces on the joint. Future
work should consider how these measures act in conjunction to
modulate KEA.

Funding: Supported by NIH-NIAMS grants RO1-AR53172 and
3R01-AR053172-01ATW1.

women

FUNCTIONALLY ASSESSING BILATERAL DIFFERENCES AND
GENERAL EFFECTS OF FATIGUE DURING A SPORT-SPECIFIC
RUNNING PROTOCOL

'T Doyle, ?W Andrews, 'B Dawson, ?R Newton. 'School of Sport Science, Exercise
and Health, University of Western Australia, Crawley, Australia, ?Edith Cowan
University, Joondalup, Australia

Background: Assessment of bilateral differences typically involves
a static or very short-term test, typically of strength, power or
flexibility. For athletes involved in prolonged activities such as
football codes, it is not known how these bilateral differences may
manifest throughout an entire game.

Objective: This research aimed to identify a technique to identify
bilateral differences during a prolonged sport-specific running
programme.

Design: Participants presented for two familiarisation sessions to
determine maximal sprinting speed and a third time to complete an
80 minute sport-specific running protocol.

Setting: All testing took place in a university laboratory.
Participants: Male semiprofessional Australian rules football
players volunteered; aged 19.5 + 0.8 years, body mass of
83.0 + 7.8 kg and height of 184.3 + 0.7 m. Exclusion criteria
included having had a hamstrings or quadriceps injury within
3 months of the study.

Assessment of Risk Factors: Participants completed the protocol
on a Woodway Force 3 non-motorised treadmill; this recorded
vertical and horizontal force data together with speed and distance
data.

Main Outcome Measures: The following measures were made:
peak velocity, stride frequency, vertical and horizontal force, work
and power for each step. Primarily only maximum sprinting efforts
were analyzed.
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Results: From results analyzed to date, there are significant
differences between the left and right legs in horizontal force
(121 N) and power (635 W) in each step. Neither the magnitude of
these differences nor their absolute values changed throughout the
running protocol.

Conclusions: The literature confirms that imbalances between
body sides may be a contributing factor to injuries. The evidence
presented here highlights that these bilateral differences persist for
an entire simulated game of Australian rules football and that this
technique is able to provide a step by step profile describing these
bilateral differences.

035 | THE INFLUENCE OF SEX HORMONES ON ANTERIOR CRUCIATE
LIGAMENT LAXITY OF FEMALE HANDBALL PLAYERS

'M Estriga, 'L Massada, 2J Bernardes, *J Carvalho. 'Sports Faculty, University of Porto,
Porto, Portugal; ?Gynaecology and Obstetrics Department, Medical School, University of
Porto, Porto, Portugal; *Engineering Faculty, University of Porto, Porto, Portugal

Background: The incidence of anterior cruciate ligament (ACL)
injuries is reportedly higher in young female handball players than
in male players. Some conflicting results about the possible effect of
sex hormones and oral contraceptives on injury prevention calls for
further study.

Objective: To investigate the relation between sex hormone levels
and knee laxity with both usage and non-usage of oral contra-
ceptives (OC).

Design: Two-group prospective study (with and without usage of
0Q).

Setting: ACL laxity was measured at 301b with a KT1000
arthrometer, just before training sessions and matches; 3271
measures were done on each leg. Estradiol, progesterone, testoster-
one, relaxin and luteinising hormone levels were determined from
blood samples collected in a medical laboratory at the same general
hour of day; 184 blood samples were collected.

Participants: National-level female handball players with healthy
and intact knees were divided into two groups and followed during
a menstrual cycle; one group (N = 18) using OC uninterruptedly
for 6 months before the testing sessions and one group (N = 25)
not subjected to hormonal therapy and being eumenorrheic for the
past 6 months.

Results: Using cross-correlation techniques for each of the time
series we found that, for the group not using OC, estradiol and
progesterone have a smaller correlation with ACL laxity variations
(average normalised covariance of 6.6 and 4.5, respectively) than
relaxin and testosterone (average normalised covariance of 6.7 and
8.0, respectively). However, the group using OC had an increased
correlation between ACL laxity and relaxin and testosterone
(average relative covariance of 8.8 and 7.4, respectively). There is
also a subject-dependent optimal lag between hormonal level
changes and subsequent ACL laxity changes, varying between 0
and 2 days.

Conclusions: Although the use of OC changes the relation of sex
hormones and knee laxity, specific tests between OC and non-OC
groups still fail to identify an effect.

(036 | THE EFFECT OF SCHOOL-BASED INSTRUCTION ON THE USAGE OF

PROTECTIVE EQUIPMENT IN IN-LINE SKATERS

'C Young, 'S Busey, “J Rodriquez, 'D Mark. '"Medical College of Wisconsin,
Milwaukee, Wisconsin, USA; ?Totino-Grace High School, St Paul, Minnesota, USA

Background: The use of protective equipment by in-line skaters
has been shown to be effective at reducing injuries. However, the
use of protective equipment by in-line skaters is relatively low.
Objective: To evaluate the influence of an in-line skating
instructional unit on the usage of and attitudes towards protective
equipment of adolescent in-line skaters.
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Design: Pre-programme, end-of-programme and 3-month post-
programme surveys were administered to the individuals participat-
ing in the fall semester in-line skating unit. The control group
students attended the same grades in the same school, but did not
take the in-line skating unit; they took the initial and final surveys
at the same time as the intervention group.

Setting: High school physical education class.

Participants: The intervention group consisted of 271 students
completing the pre-programme survey, 249 completing the pro-
gramme and end-of-programme survey and 269 completing the 3-
month follow-up survey. The control group consisted of 73
students who completed both the initial and follow-up surveys.
Intervention: A 2-day, 90-minute course that included basic in-line
skating techniques and safety.

Main Outcome Measures: Usage of and attitudes towards
protective equipment.

Results: The intervention group had significant (p<<0.05) improve-
ments in the use of helmets (121%) and knee-pads (32%) and in
some but not all attitudes towards the use of protective equipment.
A significant (p<<0.05) improvement in attitudes included impor-
tance of the use of protective equipment by self (0.5 points on 5-
point Likert scale), by friends (0.3) and desire to obtain protective
equipment (0.4) compared with the control group.

Conclusions: Instructional intervention appears to have a small
but significant increase in the use of protective equipment by
adolescent skaters. This is encouraging because previous studies
have suggested that convincing even a few skaters to use protective
equipment has an exponential effect that leads to an overall greater
usage of protective equipment in the community.

CHANGING BEHAVIOURS OF YOUTH HOCKEY PLAYERS BY
INNOVATIVE EDUCATIONAL INTERVENTIONS

D Goodman, C Ciavarro. Simon Fraser University, Burnaby, British Columbia, Canada

Background: Attitudes and behaviours legitimising violence in
youth ice hockey are well documented, and although the outcome is
usually transient, in some cases it is catastrophic.

Objective: To develop an innovative educational intervention
using a custom-developed 3 on 3 hockey video game and to
determine the effectiveness of the game in changing players’
behaviour.

Design: We studied game play in an experimental simulated
environment in which the possibility to win the game was
exaggerated as a consequence of desirable safe behaviours and
effectively reduced as a consequence of undesirable behaviour.
Participants: 63 youth participants (aged 12-14 years) were
randomly assigned to one of three experimental groups.
Interventions: In one experimental group (Kep) less aggressive
behaviour was rewarded with enhanced player attributes, whereas
in the second experimental group (Ken) aggressive behaviour was
rewarded with enhanced player attributes. Attributes were not
changed in the control group (KOp).

Main Outcome Measures: An “internal game variable”, which we
termed karma, was a composite measure reflecting the aggressive
acts during gameplay.

Results: The significant correlation in the first experimental
condition between karma and goal differential (r = 0.73, p<<0.05)
was consistent with our prediction. Similarly, the predicted
negative relationship between karma and goal differential in the
second experimental group was also evident (r = —0.68, p<0.05).
No significant relationship was found in the control condition
(r = 0.06). A two-way repeated measures on the second factor
ANOVA revealed an interaction between condition and session
(F = 2.862, p=0.026). Follow-up post hoc analysis revealed a
significant linear trend (p = 0.001) for the Kep group, with increased
karma values over session.
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Conclusion: The results of the assessment study clearly showed
that the implicit educational mechanism embedded in the video
hockey game resulted in a change in game play behaviour.

038 | THE RISK OF INJURY ASSOCIATED WITH BODY CHECKING
AMONG PAEDIATRIC ICE HOCKEY PLAYERS

'C Emery, "W Meeuwisse, I Shrier, °C Goulet, 'B Hagel, 'B Benson. Sport Medicine
Centre, University of Calgary, Calgary, Canada; *McGill University, Montreal, Canada,
SUniversite Laval, Quebec City, Canada

Background: Ice hockey has one of the highest participation and
injury rates in male youth in Canada. Body checking is the most
frequent mechanism of injury.

Objectives: To determine if the risk of concussion, concussion
severity, all injury, injury severity and mechanisms of injury
significantly differ for Pee Wee ice hockey players (11-12 years) exposed
to rules that permit body checking (Alberta, Canada) versus players
exposed to rules that do not permit body checking (Quebec, Canada).
Design: Prospective cohort study.

Setting: Pee Wee teams from the top 60% of competitive levels of
play in Alberta, Canada and Quebec, Canada. The study period is
October 2008 to March 2008.

Participants: 90 teams from Alberta and 93 teams from Quebec
were randomly approached for recruitment. 16 teams from Alberta
and 15 teams from Quebec declined participation or withdrew from
the study. Players from 152 teams completed the study (74 Alberta
teams (n = 1106 players), 78 Quebec teams (n = 1057 players)).
Assesment of risk: Pee Wee ice hockey players are exposed to rules
that permit body checking in Alberta and to rules that do not
permit body checking in Quebec.

Main Outcome Measures: Previously validated injury surveillance
was used including injury assessment by a study therapist and
physician referral. The injury definition includes any ice hockey
injury that requires medical attention and/or results in time loss
from hockey. Standardised concussion definitions, return to activity
guidelines and follow-up by study physicians are based on
international consensus for concussion management (2005).
Results: Preliminary univariate analysis is based on injuries
sustained before the end of the regular season of play. Incidence
rate ratios (IRR), adjusted for clustering by team, suggest a
significantly increased risk of concussion (IRR 2.87, 95% CI 1.47
to 5.58), all injury (IRR 1.66, 95% CI 1.12 to 2.46) and all injury
resulting in = week time loss (IRR 2.02, 95% CI 1.1 to 3.71) based
on exposure to body checking (body checking age 11 years/no body
checking until age 13 years). Further multivariate analysis will
include play-off injuries and will also examine other risk factors and
mechanisms of injury.

Conclusions: The preliminary evidence obtained from this study
suggests a significantly increased risk of injury by all primary injury
definitions in the body checking cohort compared with a non-body
checking cohort in 11 and 12-year-old ice hockey players. These
findings will have important implications for policy decisions
related to body checking in minor hockey.

Funding: This study was funded by Canadian Institutes of Health
Research, Alberta Heritage Foundation for Medical Research and
the Max Bell Foundation.

DO FOOTBALL (SOCCER) PLAYERS HAVE A HIGHER PREVALENCE

OF COGNITIVE DEFICITS COMPARED WITH ATHLETES IN NON-
CONTACT SPORTS?

'TM Straume-Neesheim, 'TE Andersen, ?J Dvorak, 'R Bahr. 'Oslo Sports Trauma
Research Center, Norwegian School of Sport Sciences, Oslo, Norway; FIFA Medical
Assessment and Research Centre, Schulthess Clinic, Ziirich, Switzerland

Background: Football is a contact sport with a high risk of
experiencing minor head impacts and based on cross-sectional
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studies it has been claimed that this causes reduced brain function
among footballers.

Objective: To assess the effect of previous concussions on
neuropsychological performance for elite football players in
comparison with elite athletes in non-contact sports.

Design: Case—control study.

Participants: Football players in the Norwegian elite league 2004-6
(N = 401) and Norwegian elite swimmers (N = 5), cross-country
skiers (N = 5) and orienteerers (N = 43).

Assessment of Risk Factors: Questionnaire assessing concussion
history as well as age, education, alcohol history and total active
years at elite level, etc.

Main Outcome Measures: Measures of reaction time from the six
subtasks in the computerised neuropsychological test battery,
CogSport. “Poor performers” were identified as the athletes who
performed poorer (slower) than >1 SD from the participants’ mean
performance (sum of Z-scores).

Results: The non-contact athletes were significantly older than the
footballers. 178 of the footballers (44.4%) and 21 of the non-contact
athletes (39.6%) had experienced one or more previous concussions.
The non-contact athletes were significantly slower than the
footballers on three of the six subtasks. The non-contact athletes
had a significantly higher prevalence of “poor performers” (N = 9,
40.9%) versus the footballers (N = 47, 11.7%, chi-square;
p<0.001). The highest prevalence was found among the previously
concussed non-contact athletes (N = 9, 44.4%). 94.3% of the non-
contact athletes and 97.1% of the footballers were within the
normal range when compared with the normative data supplied by
the manufacturer of the test.

Conclusion: Despite the high risk of minor head impacts in
football, this study provides no evidence of cognitive deficits among
footballers when compared with athletes in non-contact sports.
However, there is a possible effect of previous concussions on
neuropsychological performance that is unrelated to the sporting
activity as such.

THE INCIDENCE OF MILD TRAUMATIC BRAIN INJURY IN AN
AUSTRALIAN NON-ELITE RUGBY COHORT

'S Hollis, "M Stevenson, A Mclntosh, *A Shores, “C Finch. 'The George Institute for
International Health, Sydney, Australia; 2School of Safety Science, University of New
South Wales, Kensington, Sydney, Australia; *Department of Psychology, Macquarie
University, Sydney, Australia, *School of Human Movement and Sport Sciences,
University of Ballarat, Ballarat, Victoria, Australia

Background: Mild traumatic brain injury (MTBI), or concussion, is
associated with significant adverse long-term sequelae. As a
consequence, understanding both the incidence and mechanisms
of MTBI in high contact sports, such as rugby, is paramount in
order to develop appropriate preventive strategies.

Objective: To estimate the incidence of MTBI in non-elite
Australian rugby players and to identify differences in the risk of
MTBI across competition levels and player age.

Design: Prospective cohort study, with three separate cohorts
recruited in the pre-season over three consecutive years.

Setting: Community level (non-elite) rugby competition in the
Sydney metropolitan area.

Participants: 3797 male rugby players aged 16-35 years were
recruited to the study. Demographic information, history of recent
head injury, information concerning potential risk factors and
baseline computer-based neuropsychological tests were collected.
MTBI events were identified and reported by the designated club
contact (ie, physiotherapist). Time played (player exposure) was
also collected.

Assessment of Risk Factors: Competition level, player age,
training hours and experience.

Main Outcome Measures: Incidence of MTBI per 1000 player
hours.
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Results: 350 (5.2%) players had sustained an MTBI event. Analysis
of players with or without a reported MTBI throughout the season
highlighted that both the age of the player (5.7% of adults versus
3.8% of adolescents; p =0.03) and the competition level (11.6% of
suburban, 9.1% of grade, 4.9% of school level; p<<0.01) were
associated with the occurrence of an MTBI injury. These findings,
along with the influence of other risk factors, will be explored in the
context of player exposure.

Conclusions: This study reports on differential rates of MTBI
across a number of factors in a large community-based study. This
paper will explore the implications of these findings for injury
prevention programmes, whereas the strengths and limitations of
the research will be outlined.

THE NHL-NHLPA CONCUSSION PROGRAMME: A PROSPECTIVE
STUDY OF SEVEN REGULAR SEASONS (1997-2004)

'B Benson, "W Meeuwisse, *C Burke. 'Sport Medicine Centre, University of Calgary,
Calgary, Alberta, Canada; “University of Pittsburgh Medical Centre, Pittsburgh,
Pennsylvania, USA

Background: In 1997, the National Hockey League (NHL) and
NHL Player’s Association (NHLPA) launched a concussion pro-
gramme prospectively to document concussions and identify
potential contributing factors.

Objective: To explore descriptively post-concussion signs, symp-
toms, memory dysfunction, loss of consciousness (LOC) and
abnormal physical examination findings, as well as determine
concussion rates, trends and injury severity among professional ice
hockey players.

Design: Prospective case series.

Setting: NHL regular season games over seven consecutive years
(1997-2004).

Participants: 9619 professional male ice hockey players from all
NHL teams.

Independent Variables: Initial post-concussion signs, symptoms,
memory dysfunction, LOC and abnormal physical examination
findings.

Main Outcome Measures: The primary outcome measure was
concussion sustained during a regular season game. The secondary
outcome measure was concussion severity determined retrospectively
using a 10-day time loss cut-point (<10 days versus >10 days).
Results: The absolute number of concussions ranged from 56 to 109
per season, with an overall game concussion rate of 5.8 concussions
per 100 players per season. 69% of concussion cases missed <10 days
and 31% >10 days. The most common post-concussion symptom
was headache (71%), followed by dizziness (34%), nausea (24%), neck
pain (23%), low energy/fatigue (22%) and blurred vision (22%). There
appeared to be a trend of increasing median time loss per concussion
per season, as well as a significant association between concussion
severity and the presence of headache (p<<0.01), LOC (p=0.04),
fatigue (p<<0.01) and light sensitivity (p = 0.03).

Conclusion: In this prospective series of concussions, headache
was found to be the most frequent post-concussion symptom.
There is a suggestion that, although concussion rates may be
decreasing in the NHL, there was a trend towards a gradual increase
in time loss from participation.

ANTERIOR CRUCIATE LIGAMENT INJURIES IN FEMALE TEAM
HANDBALL PLAYERS: NATIONAL INJURY TRENDS AFTER THE
NORWEGIAN INJURY PREVENTION STUDY

'G Myklebust, "?A Skjglberg, 'R Bahr. 'Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway; ?Orkanger Fysikalske Institutt
Orkanger, Norway

Introduction: From 1998 to 2001 an anterior cruciate ligament
(ACL) injury prevention programme was developed and introduced
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in female team handball in Norway as part of a large intervention
study. The intervention consisted of a neuromuscular training
programme with exercises on a wobble board, a balance mat and
handball-specific exercises, and a gradual reduction in injury rate
was observed during this period.

Objective: To survey the ACL injury incidence after the interven-
tion to reveal if a recent national information campaign has
changed injury frequency.

Participants: Norwegian female team handball, top three divi-
sions.

Methods: ACL injuries have been recorded prospectively since 1998
until 2007 (except the 2003-4 season). A national information
campaign, including coach education and a new DVD was initiated
during the 2005 pre-season.

Results: During the intervention study period, the injury rate fell
gradually from 0.48 ACL injuries per team (1998-9, 29 injuries, 60
teams) to 0.40 injuries per team (1999-2000, 23 injuries, 58 teams)
to 0.33 injuries per team (2000-1, 17 injuries, 52 teams). After the
intervention, compliance with the intervention programme fell and
the injury rate gradually increased to 0.34 injuries per team (2001-2,
20 injuries, 59 teams), 0.47 injuries per team (2002-3, 32 injuries, 68
teams) and 0.55 injuries per team (2004-5, 39 injuries, 71 teams). A
reduction in ACL injury rate was observed after the initiation of the
information campaign, with 0.17 injuries per team (2005-6, 16
injuries, 93 teams) and 0.26 injuries per team (2005-6, 23 injuries,
90 teams, p = 0.0001 versus the post-intervention seasons 2001-5).
During the 20057 seasons, compliance with ACL injury prevention
training was 83% of teams in the elite division and 60% in the first
division.

Conclusion: A national campaign appears to have had a favourable
effect on ACL injury risk among female team handball players.

CHANGE OF WHOLE-BODY REACTION TIME BY PERFORMING AN
ANTERIOR CRUCIATE LIGAMENT INJURY PREVENTION
PROGRAMME

R Sasaki, Y Urabe, O Yamaguchi, Y Ueda, T Akimoto. Department of Sports
Rehabilitation, Graduate School of Health Sciences, Hiroshima University, Hiroshima,
Japan

Background: Neuromuscular function has an important role in the
prevention of anterior cruciate ligament (ACL) injuries. We
introduced an ACL injury prevention programme to female high
school basketball players for a year and investigated whether there
was any change in their neuromuscular functioning.

Objective: The purpose of this study was to determine whether
whole-body reaction times (WBRT) could be shortened after
intervention; moreover, to investigate the characteristics of
WBRT of ACL-injured athletes.

Design: A randomised control trial.

Setting: Female high school basketball players.

Participants: 200 participants divided into three groups: 70 players
as the intervention group (group A), 70 players (group B) in the
control group and 60 students as a non-athletic control group
(group C).

Interventions: The ACL injury prevention programme consisted
of strengthening, balance and jump-landing exercises.

Main Outcome Measures: WBRT were used for the assessment of
neuromuscular function before and after the intervention. For
determining WBRT, we measured the time from light stimulus to
jump on double legs or on one leg.

Results: Before the intervention, WBRT on both legs were
0.31 + 0.04s, 0.32 &£ 0.02s and 0.35 + 0.05s in groups A, B
and C, respectively. After a year, WBRT in group A were
significantly shortened; however, there were no changes in groups
B or C. Six ACL injuries occurred over the year. Before the
intervention, the mean WBRT on both legs was 0.32 + 0.04 s and
there were no significant differences between the ACL-injured and
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non-injured athletes in groups A or B. WBRT on the ACL-injured
side was longer than that on the other side.
Conclusions: WBRT were shortened by performing the pro-
gramme. Adding to the number of subjects and the characteristics
of the ACL injured could clarify this further.

044 | NEUROMUSCULAR TRAINING CHANGES THE TIMING OF MEDIAL

HAMSTRING MUSCLE ACTIVITY DURING SIDECUTTING IN
FEMALE ELITE SOCCER AND HANDBALL PLAYERS

"MK Zebis, 2J Bencke, L Andersen, “T Alkjaer, 'P Magnusson, 'M Kjaer, °P Aagaard.
'Institute of Sports Medicine Copenhagen, Copenhagen, Denmark; *Gait Laboratory,
Hvidovre University Hospital, Hvidovre, Denmark; *National Research Centre for the
Working Environment, Copenhagen, Denmark; “University of Copenhagen, Copenhagen,
Denmark; ®Institute of Sports Sciences and Clinical Biomechanics, University of
Southern Denmark, Odense, Denmark

Background: Different neuromuscular training regimes have been
shown to decrease the incidence of ACL injuries effectively in
female sports such as handball and football. However, little is
known about the specific neuromuscular adaptation mechanisms
elicited by this type of training.

Objective: The present study aimed to implement neuromuscular
training during a full soccer and handball league season and
experimentally analyze the neuromuscular adaptation mechanisms
elicited by this neuromuscular training during a standardised
sidecutting manoeuvre.

Design: The players were tested before and after a season without
implementation of the neuromuscular training and subsequently
before and after a full season with the implementation of
neuromuscular training (two per week).

Participants: 20 female elite soccer and handball players aged
26 + 3 years at the start of the study.

Intervention: The subjects participated in a neuromuscular
training programme previously shown to prevent non-contact
ACL injury (Myklebust er al, 2003).

Main Outcome Measures: Onset of neuromuscular activity
(electromyography (EMG); gluteus medius, biceps femoris, semi-
tendinosus, vastus lateralis and medialis, rectus femoris and
gastrocnemius lateralis and medialis) was recorded during a
sidecutting manoeuvre on a force plate.

Results: The gluteus medius muscle was always activated first,
followed by the hamstrings, then the gastrocnemius muscles and
finally the quadriceps muscle group. Neuromuscular training
selectively changed the onset of EMG activity for m semitendino-
sus. Before the intervention, EMG onset of m semitendinosus was
168 + 70 ms before foot strike compared with 140 + 26 ms after
the intervention.

Conclusions: Neuromuscular training selectively induced a change
in the onset of m semitendinosus activity to occur closer to the time
of landing. It could be speculated that an EMG onset closer to
ground contact enables m semitendinosus activity to coincide better
with the high tibiofemoral shear forces generated just after initial
ground contact, thereby reducing the risk of ACL injury.

045 | EFFECT OF AN ANTERIOR CRUCIATE LIGAMENT INJURY
PREVENTION PROGRAMME ON DECREASING ANTERIOR

CRUCIATE LIGAMENT INJURY INCIDENCE: A 3-YEAR FOLLOW-UP

STUDY

Y Urabe, R Sasaki, A Miyazato, O Yamaguchi, Y Ueda, S Koshida. Department of
Sports Rehabilitation, Graduate School of Health Sciences, Hiroshima University,
Hiroshima, Japan

Background: Anterior cruciate ligament (ACL) injury prevention is
a primary issue in the sports medicine field. Therefore, we
developed an ACL injury prevention programme.

Objective: The purpose of this study is to demonstrate the effect
of the ACL injury prevention programme for a 3-year period.

504

Design: Randomised control trial.

Participants: 171, 185 and 160 female basketball players from local
high schools participated in this study in the first year, the second
year and the third year, respectively.

Interventions: The participants were divided into exercise and
control groups. The exercise group performed a 10-minute exercise
programme before regular practice. The programme consists of
strengthening, balance and jump-landing exercises. The visual
exercise instruction was given to each high school.

Main Outcome Measures: In every 3 months, the participants
were asked their exercise attendances and injury profiles. Physical
fitness tests were also conducted. The ACL incident rate and the
fitness level were compared between two groups in every single
year.

Results: During the intervention period, two, three and two ACL
injuries occurred among the exercise group in the first, second, and
third year, respectively. On the other hand, four, five and five ACL
injuries occurred among the control groups. The injury rates in the
exercise group were 0.039, 0.045 and 0.030 per 1000 practice hours
in the first, second and third year, respectively. On the other hand,
the injury rates in the control group were 0.081, 0.099 and 0.087 per
1000 practice hours.

Conclusions: Although this programme required shorter exercise
time than other ACL injury prevention programmes reported
previously, great effect on decreasing ACL injury incidence was
observed in this study. This finding enhances the current knowl-
edge of ACL injury prevention.

STRESS FRACTURE REDUCTION BY EQUIPMENT MODIFICATION
IN BORDER POLICE FEMALE FIGHTER RECRUITS: PART |

"N Constantini, 2A Finestone, **N Hod, °I Hetsroni, °0 Mei-Dan, 2T Horn, *I Shub, °S
Heinemann, *®%G Mann. 'Department of Orthopedic Surgery, Hebrew University
Hadassah Medical Center, Jerusalem, Israel; °Department of Orthopedic Surgery, Assaf
HaRofeh Medical Center, Zerrifin, Israel; *Institute of Nuclear Medicine, Medical
Services and Supply Center, IDF, Jerusalem, Israel; *Sackler School of Medicine, Tel-
Aviv University, Tel-Aviv, Israel; *Meir Medical Center, Kfar Saba, Israel; °Ribstein
Center of Sports Medicine and Research, Wingate Institute, Netanya, Israel

Purpose: Female fighters have been followed for stress fracture
incidence during basic combat training in the border police for the
previous 11 years. Both internal and external risk factors were
studied and various interventions were implemented in order to
reduce stress fracture incidence with only a trend disclosed in their
reduction. The aim of this study was to assess whether combat
equipment modification, by mildly reducing weight and approx-
imating the gear to the body centre of gravity could reduce stress
fracture incidence.

Methods: 216 border police female recruits, aged 18-19 years,
undergoing basic combat training of 16 weeks, were followed
prospectively for stress fracture incidence using modified fighting
gear: a short M16 rifle and a lighter and closely fitted combat vest.
Follow-up included questionnaires and bimonthly assessment by
the research team. Stress fractures were diagnosed by bone
scintigraphy when clinically indicated. Incidence of stress fractures
in the intervention group was compared with a control group of
1210 recruits who used the traditional equipment and were
followed by the same research group in previous years.

Results: Equipment modification was associated with a significant
reduction in stress fractures from 18.3% in the control group to
7.9% in the intervention group (p<<0.001).

Conclusions: Stress fractures are common among female fighters.
Study results suggest that emphasis should be put on external
modifications rather than early screening and preselection of
recruits. A significant effect was achieved by reducing equipment
weight and changing configuration of the combat gear so as to
approximate it to the body centre of gravity. This last intervention
is promising and should be evaluated further.

Br J Sports Med 2008;42:491-548


http://bjsm.bmj.com

Downloaded from bjsm.bmj.com on 8 November 2008

IS THE NOVICE RUNNER AT RISK? A PROSPECTIVE COHORT

STUDY OF RUNNING INJURIES DURING A 10-WEEK SUPERVISED

TRAINING PROGRAMME

'K Bartholomeeusen, ?R Meeusen, E Cumps. 'Praktijk voor Manuele Therapie en
Sportkinesitherapie, Belgium; ?Vrije Universiteit Brussel, Brussels, Belgium

Background: Running has gained popularity over the past decades,
but as participation increases running-related injuries also increase.
To minimise injuries, running programmes for novice runners have
been set up all around the world. The number of injuries occurring
in these set ups for novice runners and whether they can be
prevented is still unknown.

Objective: Registration of the incidence and the severity of
running-related injuries in a guided training programme for novice
runners. Identifying associated risk factors based on baseline
characteristics.

Design: Prospective cohort study.

Setting: A standardised 10-week supervised running programme.
Participants: Cohort of 141 novice runners.

Assessment of Risk Factors: Baseline characteristics were
collected with a questionnaire. The registration, assessment and
classification of all the running-related injuries was performed.
Main Outcome Measures: Baseline characteristics; injury site;
incidence rate, incidence proportion, clinical incidence.

Results: Subjects were classified into different subgroups: com-
pleted the programme without injury (63%); completed the
programme with injury (11%); stopped running because of an
injury (13%) and drop out for different reasons (13%). The baseline
characteristics of the subgroups did not differ significantly. The
most frequent site of injury was the lower leg, the most common
injured tissues were tendons and muscles and the most common
diagnosis was exercise-induced lower leg pain. The incidence rate
was 24.9/1000 h; the incidence proportion was 0.23 and the clinical
incidence 0.31.

Conclusion: The risk of getting an injury was not significantly
related to gender but was significantly related to a previous injury,
which is similar to the findings in the existing literature on
musculoskeletal injuries.

048 | VARIANTS WITHIN THE COL5A1 GENE ARE ASSOCIATED WITH

CHRONIC ACHILLES TENDINOPATHY IN A SECOND POPULATION

M Collins, 2A September, *J Cook, *C Handley, °L van der Merwe. 'South African
Medical Research Council, Newlands, South Africa, “University of Cape Town,
Newlands, South Africa; *Deakin University, Victoria, Australia; “La Trobe University,
Victoria, Australia; °South African Medical Research Council, Tygerberg, South Africa

Background: As much as 30-50% of all sporting injuries involve
tendons, of which 6-18% comprise Achilles tendon injuries (ATI). A
lifetime prevalence of ATT has been reported as high as 11%. There
is a spectrum of pathology that can affect the Achilles tendon and
surrounding structures most commonly due to overuse (referred to
as ‘“tendinopathy” or “tendinosis”). A number of extrinsic and
intrinsic risk factors have been proposed for ATI and recently a
polymorphism within the COL5A1 gene has been shown to be
associated with ATI in a white population from South Africa.
COL5A1 codes for a polypeptide component of type V collagen that
is involved in the regulation of the assembly of tendon collagen
fibrils.

Objective: The aim of this case—control association study was to
determine whether the BstUI restriction fragment length poly-
morphism (RELP) within the COL5A1 gene was associated with
ATl in a second independent white population.

Methods: A total of 295 white subjects from Australia composed of
85 individuals clinically diagnosed with chronic Achilles tendino-
pathy (TEN) and 210 without any clinical history of ATI (CON)
were genotyped for the Bstul RFLP within the 3'-untranslated
region (UTR) region of the COL5A1 gene.
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Results: There was a significant difference in the genotype
distribution between the TEN and the CON subjects in the
Australian population (p<<0.0001). Individuals with a CC genotype
(12% ATI versus 24% CON) had a significantly decreased risk of
developing chronic Achilles tendinopathy than those with a T allele
(TC or TT genotype) (odds ratio 0.42, 95% CI 0.20 to 0.86,
p=10.017).

Conclusion: This confirms our initial association results with
COL5A1 in a white South African population. In conclusion, the
BstUI RFLP within the 3'-UTR of the COL5A1 gene was associated
with symptoms of Achilles tendinopathy in an Australian popula-
tion. In addition individuals with a CC genotype were protected
from developing ATL

ACHILLES TENDON MORPHOLOGY AND BLOOD FLOW CHANGES
FOLLOWING AN IRONMAN TRIATHLON: A PROSPECTIVE COHORT
STUDY

'M Schwellnus, 'K Schwabe, ?R de Villiers, "*M Collins. "University of Cape Town,
Newlands, South Africa; “Sports Science Institute of South Africa, Newlands, South
Africa; *South African Medical Research Council, Newlands, South Africa

Background: Achilles tendon overuse injuries are common in
Ironman triathletes. The effects of competing in this ultra-
endurance event on the development of morphological and/or
blood flow changes in the Achilles tendon and surrounding tissue
have not been investigated.

Objective: The aim of this study was to assess these changes
in triathletes competing in the 2006 South African Ironman
Triathlon.

Methods: During the pre-race period, 109 triathletes complete a
questionnaire containing demographics, past injury and training
history, medical history including medication use and family
history. Subjects then underwent a clinical examination of the
Achilles tendons, as well as an ultrasound examination to assess
Achilles tendon morphology and blood flow. The clinical assess-
ment and ultrasound examinations were repeated immediately
after the race and in 29 athletes 6-8 weeks later.

Results: 17% of the triathletes had evidence of Achilles tendinosis
before the race. Factors associated with Achilles tendinosis were
increased age (p<<0.001), faster running times (p<<0.05), a
past history of Achilles tendon injury (p<<0.001) and a history of
oral corticosteroid use (p=0.003). Immediately post-race, there
was a significant increase in blood flow in the Achilles tendon
and surrounding tissues (pre 3.4%, immediately post 14.3%,
p=0.007). Furthermore, after 6-8 weeks, this increased flow
returned back to pre-race values. The immediate post-race increased
blood flow was strongly related to the presence of pre-race Achilles
tendinosis (US) (odds ratio 4.7, 95% CI 1.8 to 12.2, p = 0.002) and
tenderness to palpation (p=0.011) and a positive shift’s test
(p =0.025).

Conclusion: Approximately 17% of the Ironman participants have
evidence of Achilles tendinosis and this will result in an increased
blood flow in the tendon and surrounding tissues immediately after
the race. The increase in blood flow returns to normal at 6-8 weeks
post-race, but long-term consequences of repetitive increases in
blood flow in the Achilles tendon are not known and require further
investigation.

THE EFFECT OF ECCENTRIC EXERCISE ON THE INJURED PATELLA
TENDON HEALING

M Yagishita, K Kitaoka. Kanazawa University, Ishikawa, Japan

Introduction: Clinical studies have suggested that eccentric
loading can be beneficial for tendinopathies but the mechanism
remains unclear. This study examined the effects of eccentric and
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concentric exercise of the quadriceps femoris muscle on the patellar
tendon structure.

Hypothesis: A loading-induced expression of collagen and col-
lagen-related growth factors in tendon will depend on contraction
type.

Material and Methods: We made longitudinal incisions into the
patellar tendons of 7-week-old female Wistar rats. Each rat was
taught to run on a 15° incline uphill and downhill at 15 m/minute
for 60 minutes for 14 days. Group N (n = 35) was the non-exercise
group, group C (n = 35) was the concentric exercise group and
group E (n = 35) was the eccentric exercise group. The patellar
tendons were removed 1, 4, 7, 14, 21, 28 and 42 days after injury.
Reverse transcriptase PCR was performed for collagen types I and
III, transforming growth factor beta (TGF-f) 1 and matrix
metalloproteinase (MMP) 13. Histological studies were performed
on days 7 and 14.

Results: Group E’s TGF-B1 gene expression level exceeded that of
groups C and N on days 4 and 7 (p<<0.05). Group E’s collagen type I
gene expression level exceeded that of group N on day 4 (p<<0.05).
Group E’s collagen type III gene expression level exceeded that of
group N on days 7 and 14 (p<<0.05). Group E’s MMP-13 gene
expression level was less than that of groups C and N on day 21
(p<<0.01).

Conclusions: Eccentric loading was associated with significant
increases in the gene expression levels of TGF-B1 and following
increase of collagen types I and III and with a significant early
decrease in the MMP-13 gene expression level. Eccentric exercise
appears to elicit the remodelling response effectively.

DOES PRE-TREATMENT WITH NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS PREVENT MUSCLE PAIN AND
DAMAGE AFTER UNACCUSTOMED ECCENTRIC EXERCISE?

W Derman. University of Cape Town, Newlands, Cape Town, South Africa

Background: Athletes often ingest non-steroidal anti-inflamma-
tory drugs (NSAID) before or after unaccustomed exercise to treat
or prevent delayed-onset muscle soreness.

Objective: To determine the effects of the NSAID, meloxicam, on
symptoms of muscle damage and plasma creatine kinase (CK)
concentrations after unaccustomed eccentric exercise.

Design: Double-blind placebo controlled trial.

Setting: Laboratory-based study.

Participants: Forty-five healthy male volunteers.

Interventions: The biceps muscles of the subjects’ non-dominant
arms were damaged using an eccentric exercise protocol. Subjects
were randomly assigned to treatment with either meloxicam 15 mg
immediately before (ME) or 48 h after induced injury (ML) or a
placebo (P) and monitored for a total of 168 h.

Main Outcome Measures: Pain, arm carrying angle and CK.
Results: Subjects in all three groups experienced severe pain
(2.5 £ 2.2 units; 2.3 &£ 2.1 wunits; 2.4 4+ 2.5 units versus
control; p<<0.001) after the eccentric exercise. After 24 h the
difference in the elbow joint angle of all three groups had in-
creased significantly from the control arm (7.0 + 6.5% 4.3 + 3.4
2.7 £ 27% ME, ML, P versus control; p<0.05), possibly as
a consequence of elbow flexor muscles shortening. CK at 72 h
was higher in ME (2540 + 4230 U/I) compared with
ML (671 £ 953 U/l) and P (675 + 1002 U/l; p<0.05 versus
pre-exercise control).

Conclusions: Skeletal muscle damage using the eccentric protocol
is not positively influenced by meloxicam. Indeed, it appears that
the ingestion of meloxicam immediately preceding injury seems to
affect muscle cell membrane permeability, leading to higher peak
CK. These findings are likely to have important implications for
athletes who ingest NSAID before exercising in an attempt to
decrease muscle injury.
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INCIDENCE AND RISK FACTORS OF RUNNING-RELATED INJURIES
IN FEMALE RECREATIONAL RUNNERS

| Buist, S Bredeweg. University Medical Center Groningen, Groningen, The Netherlands

Background: Running is a popular form of recreational exercise.
Besides the positive effects of running on health and fitness, the risk
of a running-related injury (RRI) has to be considered.

Objective: To determine the incidence and to identify predictors of
RRI among a group of female recreational runners.

Design: Prospective cohort study.

Setting: Participants were observed during an 8-week period
training for a 4-mile running event. Each training week participants
reported running exposure and RRI in a running diary.
Participants: 422 female recreational runners.

Assessment of Risk Factors: Several potential risk factors were
prospectively measured. Participants were observed for any
running-related musculoskeletal injuries of the lower limb and back.
Main Outcome Measures: A RRI was defined as any self-reported
musculoskeletal pain of the lower limb or back causing a reduction
in running mileage for at least one day.

Results: At least one RRI was reported by 23.2% of the female
recreational runners during the 8-week observation period. The
incidence of RRI was 27.5 (95% CI 22.0 to 32.9) per 1000 h of
running exposure. Multivariate Cox regression analyses showed
that lack of running experience was the most important risk factor
(hazard ratio (HR) 2.1; 95% CI 1.2 to 3.7). Furthermore, female
runners who reported engaging in non-axial sporting activities at
baseline were at higher risk (HR 1.9, 95% CI 1.1 to 3.2) of sustaining
a RRI. Higher BMI was also a risk factor for RRI in female
participants (HR 1.06; 95% CI 1.01 to 1.13).

Conclusions: The incidence of running-related injuries in female
recreational runners preparing for a 4-mile running event is
substantially high. The findings suggest that female runners
without running experience are most availed with preventive
interventions for RRI.

RELIABILITY OF AN ON-FIELD JUMP-LANDING SCORING SYSTEM

| Aerts, E Cumps, R Meeusen. Faculty of Physical Education and Physical Therapy,
Department of Human Physiology and Sports Medicine, Vrije Universiteit Brussel,
Brussel, Belgium

Background and Objectives: Landing with great impact forces
may be a risk factor for knee injuries. A good landing technique
diminishes the impact forces on the knee. Current technologies,
enabling jump-landing data to be readily measured non-invasively
in a large number of athletes within a relatively short time period,
appear necessary in future screening and prevention studies aimed
at reducing knee injuries.

Design: The jump-landing scoring-system (JLS system) was
developed through content validity and a randomised cross-
sectional study was set up.

Setting and Participants: Eight basketball teams (two women
and six men) of the second and third division participated in this
randomised cross-sectional investigation.

Interventions: The basketball players were asked to perform
double-legged maximal counter movement jumps three times while
digital video recording from three different angles was performed:
frontal view and lateral view (left and right). Consistency, intra and
interreliability were determined.

Results: Overall, the JLS strategy showed valid findings. The
measured angles of knee, hip and ankle showed only for the ankle
angle at first foot contact no consistency between the three jumps.
This was also true for the displacement of the centre of gravity. The
test-retest consistency of the measured angles was high but the
intrareliability of the distance between knees (95% CI —4.64 to
—1.60), right knee angle at first foot contact (95% CI —3.77 to
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—0.22), maximal right and left knee angle at first foot contact (95%
CI —3.10 to —0.10), (95% CI 0.58 to 3.29) was poor. These results
clarify that measure errors of a few degrees, made at the test—retest,
consistently had the same deviations.

Conclusion: With the use of a few guidelines, coaches, physical
educators and athletes may utilise the JLS strategy to help prevent
knee injuries.

Funding: This research was sponsored by the Flemish authorities.

PREVALENCE AND RISK FACTORS OF ANTERIOR KNEE PAIN IN
BASKETBALL

| Aerts, E Cumps, R Meeusen. Vrije Universiteit Brussel, Brussels, Belgium

Background: Sports involving running, jump-landing and sudden
stops are at high risk of anterior knee pain (AKP). AKP is suggested
to encompass all pain-related problems of the anterior part of the
knee and is a common overuse injury in basketball. Data on the
prevalence of AKP in basketball are limited.

Objective: To determine the prevalence and risk factors of AKP in
sub-elite basketball players.

Design: A randomised cross-sectional study.

Setting and Participants: Twenty-nine basketball teams, with a
total of 86 female and 115 male athletes of the second and third
division participated. A valid self-reported questionnaire was used
to determine anthropometric variables, intrinsic risk factors, sports-
specific injuries and characteristics associated with AKP.

Results: The self-reported 1-year prevalence, according to the
definition used, was 36.1%. The 1-year prevalence of AKP diagnosed
by a physician was 17.4%. Of all the participants, 42.3% had
experienced AKP once in their lifetime. The most common reported
pathologies were patellar tendinopathy (9.5%), patellar femoral
pain syndrome (4.0%), Osgood—Schlatter (3.0%), quadriceps tendi-
nopathy (2.0%) and stress fracture of a lower extremity (1.5%).
Athletes reporting AKP are significantly more likely to have hip/
groin, low back and knee injuries. Short hamstrings, genu valgus
and orthosis are reported significantly more frequently in athletes
with AKP. Movements with great impact on the knees, such as
jumping, are positive for pain in athletes with AKP. There was no
difference between the athletes with and without AKP concerning
physical activity.

Conclusion: The results give clear information about the
prevalence of the most common knee overuse injuries in basketball.
Previous epidemiological studies on the prevalence of AKP are
scarce. Evidence exists that the jump-landing technique might play
an important role in both the aetiology and prevention of AKP,
because it has previously been shown to be an important risk factor.
Funding: This study was sponsored by the Flemish government.

RISK FACTORS FOR SCUBA DIVING INJURY: A SURVEY

'A Arvantis, ?D Giannaopoulos, 'M Chronopoulou, 2S Voulioti. "“Saint Andreas’
General Hospital of Patras, Patras, Greece; *Health Center of Varda—llilas, Varda,
Greece

Background: Scuba diving is a popular sport but it is not medically
regulated in Greece.

Objective: To identify risk behaviours, pre-existing medical
conditions, compliance with dive guidelines and injury patterns of
recreational scuba divers.

Design and Setting: General practitioners from the Health Center
of Varda—Ililas carried out an interpersonal interview-based survey
that took place in the north-west area of the Peloponnese in Greece
during the 6-month tourist period in 2007 (May—October). They
examined risk behaviours and diver safety practices.

Participants and Results: Responses from 82 of 123 (66.6%)
divers revealed that five (6.09%) were certified; 60% of certified
divers reported diving injuries versus 62.33% for non-certified divers
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(p<<0.001); suspected decompression symptoms were witnessed by
43 (52.44%) of divers; 28 (34.14%) of non-certified divers reported
medical problems including hypertension, asthma, diabetes and
epilepsy. No significant percentage was observed in injuries among
the two categories of the divers based on dive frequency (p = 1.00),
medical conditions (p=0.75), smoking (p=0.55), alcohol
(p=0.65). Among certified divers, there was a positive association
with fewer diving injuries but not with diving frequency, pre-
existing medical condition(s), smoking or alcohol.

Conclusions: Intensive courses for health education and preven-
tion must be started directly in scuba diving in Greece, at least
during the tourist season. That remains one of the great concerns of
the general practitioners’ association, which has already taken steps
in collaboration with the Ministry of Tourism.

056 | JOGGERS' INJURIES: THE ASSOCIATION OF ALCOHOL

CONSUMPTION WITH THE TYPE AND SEVERITY OF INJURIES AND

OUTCOMES

'A Arvantis, ?D Giannaopoulos, 'M Chronopoulou, 2S Voulioti. "“Saint Andreas’
General Hospital of Patras, Patras, Greece; “Health Center of Varda—llilas, Varda,
Greece

Background: Bicycling has become a way of life in Greeks for the
past decade.

Objective: To investigate the prevalence of positive alcohol screens
and the effect of alcohol level on injury patterns, injury severity and
outcomes in joggers.

Design, Participants, Settings: The study population included
bicyclists older than 19 years, treated in the Health Center of
Varda—Ililas in the north-west Peloponnese during the calendar
year 2006, who were involved in an injury and had a blood alcohol
level measured. The alcohol-negative group was defined as those
patients with a blood alcohol level <0.05 g/dl. Low and high
alcohol groups were defined as those having blood alcohol levels
>0.05 g/dl to <0.08 g/dl and =0.08 g/dl, respectively. We com-
pared the three study groups with respect to demographics, injury
patterns, injury severity, complications and outcomes. Logistic
regression was used to determine if alcohol had an independent
association with any outcomes.

Results: 98 patients met the study criteria. Overall, 57 patients
(68.16%) had a negative alcohol screen, eight (7.84%) had low
alcohol levels and 33 (33.67%) had high alcohol levels. The alcohol
level was not notably associated with severity of injury, admission
hypotension, major complications and injury pattern (head, chest,
abdomen or extremity area injury score). The overall complication
rate and hospital length of stay were markedly higher in the high
alcohol level group than in the negative-alcohol level group.
Conclusions: In bicyclists involved in an injury/accident, a high
alcohol level is not associated with body area severity of injury and
overall severity of injury, but a high alcohol level is notably
associated with higher overall complication rates and longer
hospital length of stay.

DESCRIPTIVE EPIDEMIOLOGICAL SURVEY OF WOMEN'S
VOLLEYBALL INJURIES

'A Arvantis, ?D Giannaopoulos, 'M Chronopoulou, 2S Voulioti. "“Saint Andreas’
General Hospital of Patras, Patras, Greece; *Health Center of Varda—Ililas, Varda,
Greece

Background: Volleyball is popular in Greece. Women’s participa-
tion in volleyball has increased greatly over the past two decades. As
with all sports, women participating in volleyball assume an
inherent risk of injury each time they practice or participate in
games.

Objective: In order for clinicians to obtain a better understanding
of the risks associated with volleyball, it is critical to gather data
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that illustrate injury rates and patterns among volleyball athletes.
Furthermore, with knowledge of injury mechanisms and risk
factors comes the ability to initiate prevention strategies to
minimise future injury.

Design, Participants, Settings: We reviewed 2 years of injury
surveillance data for women’s volleyball in order to identify
potential areas for injury prevention initiatives. Data were gathered
from the health centre’s books in Varda—Ililas in the north-west
Peloponnese.

Results: Over the past 2 years, the rate of injury in a game
situation was slightly higher than in practice (4.61 versus 4.02 game
injuries per 1000 athlete exposures, rate ratio 1.1, 95% CI —1.0 to
1.2, p<0.01). A total of 212 injuries from 188 games and 417 injuries
from more than 500 practices was reported. The lower extremities
accounted for more than 55% of all game and practice injuries, with
ankle ligament sprains representing 41.1% of game injuries and
23.9% of practice injuries. 22.4% of all game injuries involved the
upper extremities. The majority of injuries during a game situation
occurred while athletes were in one of the front three positions. A
player landing on another player and contact with the floor each
accounted for 26% of game injuries.

Conclusions: Ankle injuries appear to be the most common
injuries in women’s volleyball. Future preventive efforts should
focus on preventing first-time ankle sprains and acute traumatic
knee injuries, as well as reducing the risk of ankle sprain recurrence.

ACHILLES TENDON DISORDERS IN RECREATIONAL RUNNERS

'F Avila-Espafa, ?P Carpintero, 'R Carpintero, *J Caeiro, ?P Navarro, *FJ Berral.
"University Hospital Virgen Macarena, Tomares, Seville, Spain, *University Hospital
Reina Sofia, Cordoba, Spain; *University Hospital Clinico, Santiago, Spain; *University
Pablo de Olavide, Seville, Spain

Background: Achilles tendon injury is one of the most common
injuries in sports.

Objective: To assess the demographics and training characteristics
of recreational runners with overuse injuries in the Achilles tendon.
Design: A retrospective training and injury questionnaire was
distributed to 102 recreational runners.

Setting: Recreational runners.

Patients: 102 recreational runners, recruited at random in a local
race meeting. 78 completed the questionnaire.

Interventions: Independent variables were inadequate stretching,
training surfacing, alignment of the lower limb, foot arch and
training technical.

Main Outcome Measures: Dependent variables were injury of the
Achilles tendon (tendinosis or rupture) in the previous 2-year
period.

Results: 23 runners (29%) had some injury in the Achilles tendon.
18 training on rigid surfaces, 17 wearing inadequate sports shoes, 15
inadequate stretching exercices, four had pronated feet and three
genu varum.

Conclusions: Achilles tendon disorders have a high incidence in
runners. It is very important to know the predisposing factors to
develop prevention methods.

059 | ISOKINETIC EVALUATION FOR THE ANTERIOR CRUCIATE
LIGAMENT RECONSTRUCTED PATIENT: DID WE FORGET
STRENGTHENING EXERCISES FOR THE QUADRICEPS?

'ST Aydog, M Moser, “MB Horodyski, ?PA Indelicato. 'Department of Sports
Medicine, Medical School, Hacettepe University, Ankara, Turkey, ?Department of
Orthopaedics and Rehabilitation, University of Florida, Florida, USA

Background: Quadriceps muscle weakness is common after
anterior cruciate ligament (ACL) rupture and reconstruction.
Quadriceps strength and the hamstring/quadriceps ratio is often
correlated with the ACL reconstructed patient’s functional status.
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Currently, one study has demonstrated that the hamstring/
quadriceps ratio at 30° of knee flexion was strongly correlated with
the functional score.

Objective: We hypothesised that patients with ACL reconstruc-
tion would show a quadriceps strength deficit compared with the
uninjured side and that strength measured at 30° of knee extension
and the first 1/3 work would be significantly lower than other
strength measures.

Design: Using a cohort study design we reviewed the physical
therapy strength records of 43 hamstring autograft reconstructed
patients and 74 allograft reconstructed patients (patellar tendon,
Achilles or tibialis anterior). Three, six, or 12-month isokinetic
results (peak torque, torque at 30°, torque at 0.18 s, total work, first
1/8 work, last 1/3 work) were reviewed for 117 consecutive patients
who had received ACL reconstruction for unilateral primary ACL
injuries at one institution between February 2006 and January 2007.
Results: There are statistically significant differences between the
hamstring and allograft groups at 6 months for time to operation
and at 3 months for age. Strength of the quadriceps and side-to-side
strength deficit was improved until 12 months, but strength of the
hamstring did not improve after the third month (p<<0.03). Side-to-
side strength deficit for torque at 0.18 s, torque at 30°, total work,
first 1/3 work and last 1/3 work improved up to 12 months after
reconstruction (p<<0.04).

Conclusion: Side-to-side quadriceps deficit continues to improve
until 12 months after reconstruction. These deficits not only
occurred in the first 1/3 of knee flexion, but also through the full
range of motion.

ROCK CLIMBING INJURY RATES AND ASSOCIATED RISK
FACTORS IN A GENERAL CLIMBING POPULATION

'S Backe, 'L Ericson, 2T Timpka, 'S Janson. "Division of Public Health Sciences,
Karlstad, Sweden;, *Department of Medical and Health Sciences, Linkdping, Sweden

Background: Worldwide, climbing has increased in popularity in
recent years both as a recreational physical activity and as a
competitive sport. With the increasing popularity of climbing and
due to the nature of the sport, there are reasons for concern
regarding a rise in the number of climbing injuries. In light of these
conditions, it is unsatisfying that very few epidemiological studies
of general climbing populations are available.

Objective: To examine the rates and typical injury patterns in a
representative sample from a total population of climbers.

Design and Setting: A mail survey was distributed to a random
sample consisting of 10% of the Swedish Climbing Association
membership (597/6067 persons). Altogether 355 climbers completed
a self-report questionnaire about their climbing history, safety
practices and retrospective accounts of injury events.

Assessment of Risk Factors: Descriptive statistics and a stepwise
regression method was used to determine the combination of
possible independent associated risk factors that best explained
individual injury rates.

Results: Overuse injuries were 3.9 per 1000 climbing hours,
accounting for 93% of all injuries. Inflammatory tissue damage to
fingers and wrists were the most common types of injury. Of those
climbers reporting overuse injuries, 24% also had an incident or
traumatic injury, which most often was associated with human
factors, ie, mistakes or lapses in concentration. Noteworthy, in
contrast to earlier studies, we found that a higher BMI was related
to an increased injury risk for climbers who practised bouldering
and sport climbing.

Conclusions: Overuse injuries are common among climbers,
indicating that a potential for injury prevention lies in teaching
climbers to recognise the early signs and symptoms of overuse and
systematically increasing climbing hours and loads for beginners.
Due to the fact that incidents and traumatic injuires largely occur
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because of human factors, mandatory teaching about safety
practices, including first aid and climbing rescue techniques is
warranted.

INCREASED EXTERNAL ROTATION AFFECTS HORIZONTAL
ADDUCTION RANGE IN SHOULDER KINEMATICS

G Baltaci, O Cinar, G Dogan, G Usgu, S Onal, B Teker, PA Indelicato, O Cinar, G
Dogan, G Usgu, S Onal, B Teker. Hacettepe University, Ankara, Turkey

Background: Increased contracture of the dominant posterior
shoulder in throwing athletes has been associated with the
development of altered shoulder rotational motion as well as
several conditions.

Objective: To investigate the relationship with the external
rotation to horizontal adduction in the range of motion in
American football players who have increased external rotation.
Design: 22 American football players were assessed in this study.
Setting: The study was conducted in physiology laboratory
settings at Ankara University.

Patients: 22 football players aged between 18 and 23 years who
had been free from upper extremity pathology for 12 months.
Interventions: They were assessed for shoulder range of motion
with goniometric measurements. Active internal rotation and
pectoral tightness tests were done for all players.

Main Outcome Measures: Players assessed for shoulder external
rotation, internal rotation and horizontal adduction in range of
motion both dominant and non-dominant extremities. Active
internal rotation was evaluated by measuring the distance between
T5 and the thumb for both extremities. Pectoral tightness was
tested.

Results: Increased external rotation and decreased internal rotation
were seen in all American football players. There was a significant
relationship with external rotation to horizontal adduction (right
side: r = 0.66; p =0.001/left side r = 0.63, p =.002), respectively.
Increased external rotation was seen with increased horizontal
adduction. There was no significant relationship between internal
rotation and horizontal adduction (right side r = 0.33; p=0.13/
left side r = 0.28; p=0.22).

Conclusions: Based on the results of this study, we found that
measuring glenohumeral horizontal adduction with the player who
has decreased internal rotation due to increased external rotation in
American football, horizontal adduction has increased.

THE EFFECTS OF WEIGHT ANKLE STABILITY IN ADOLESCENT
BASKETBALL PLAYERS

G Baltaci, N Ozunlu, GO Basari. Hacettepe University, Ankara, Turkey

Background: Ankle stability is very important for the prevention
of injuries in basketball and is affected by posture, which changes
with the weight loaded.

Objective: To investigate the effects of weight to ankle stability in
adolescent basketball players.

Design: Descriptive with repeated measures.

Setting: The study was performed in the school gym-hall.
Participants: Twenty healthy primary school students aged
between 10 and 12 years (age 11.0 + 1.5 years) who had been free
from lower extremity pathology for 12 months and had no previous
history of ankle sprain served as subjects.

Interventions: Each subject had a warm-up period for 15 minutes
by running or riding a stationary bike. The star excursion balance
test (SEBT), single-leg balance test (performed with eyes open and
eyes closed) and vertical jump test.

Main Outcome Measures: The SEBT, single-leg balance test
(performed with eyes open and eyes closed) and vertical jump test
were performed with dominant lower extremity. One week later,
the same tests were performed with a schoolbag. The schoolbag
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contained weights corresponding to 20% of the player’s own body
weight. The tests were also performed with the dominant lower
extremity. Absolute average error (in cm) and the standard
deviation of the average error were calculated.

Results: All parameters in the SEBT showed a significant difference
between non-weight measurement and weighted measurement
except the posteromedial direction (p = 0.004). The single-leg stance
test performed with eyes open showed no significant difference
between non-weight measurement and weighted measurement
(p=0.006). Also the single-leg stance test performed with eyes
closed showed no significant difference between non-weight
measurement and weighted measurement (p = 0.001). The vertical
jump test showed no significant difference between non-weight
measurement and weighted measurement (p = 0.001).
Conclusion: In adolescent basketball players, carrying 20% of their
own body weight has a harmful effect on their ankle stability.
Therefore, this can cause serious ankle instability problems and
should be prevented.

PREVENTIVE BRACE, TAPING OR BAREFOOT: DO THEY SHOW ANY
CHANGE ON MULTI-JOINT COORDINATION AND KINESTHETIC
POSITION SENSE IN CLOSED KINETIC MECHANISM

G Baltaci, D Ozer, G Senbursa. Hacettepe University, Ankara, Turkey

Background: Ankle bracing and taping are widely used by sports
participants in order to prevent ankle sprains.

Objective: The aim of this study was to assess the effects of taping
and preventive brace on multi-joint coordination and kinesthetic
position sense and to compare with barefooted subjects who never
had an ankle injury in order to reveal if there is any effect or
superiority one over the other.

Design: The dependent variable was the test condition with three
trials: control (barefooted), preventive brace and taping.

Setting: The Sports Physiotherapy Research Laboratory at
Hacettepe University, Faculty of Health Sciences.

Participants: Twenty physically active male university students
aged between 20 and 28 years who had been free from lower
extremity pathology for 12 months and had no previous history of
ankle sprain served as subjects.

Interventions: They were assessed for multi-joint coordination
and kinesthetic joint position sense in three conditions randomly:
barefooted, with preventive brace and taping with monitored
rehabilitation systems, functional squat system machine.

Main Outcome Measures: Absolute average error (in cm) and the
standard deviation (SD) of the average error were calculated. Both
average and SD were independently quantified as a function of the
action mode (concentric versus eccentric) and of the tested lower
limb (dominant versus non-dominant).

Results: Right concentric and eccentric, left eccentric, right first
visible deviation results were significantly higher for the barefoot
(p<<0.05). According to a paired t-test between groups there was no
difference between brace and tape (p>0.05).

Conclusions: No superiority of brace over tape or vice versa was
shown. As the deviation is higher in the barefoot position, brace and
taping may have an effect on improving perception and neuromus-
cular input in the closed kinetic chain position.

CORRELATION BETWEEN PATELLAR ANATOMICAL ALIGNMENT
AND PATELLAR TENDINOSIS

N Bittencourt, L Mendonga, L Macedo, A Silva, S Fonseca. Federal University of
Minas Gerais, Belo Horizonte, Brazil

Background: Clinically, the McConnell and Arno angles are used
to measure patellar rotations. Some authors have suggested that an
increase in the Q angle is related to an increase in the lateralising
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forces acting on the patella, predisposing to patellofemural
dysfunction.

Objective: The purpose of this study was to compare the
biomechanical patellar alignment between a group of subjects with
patellar tendinosis and a control healthy group.

Design: Cross-sectional study.

Setting: The evaluation was promoted by the Sports Excellence
Centre of the Federal University of Minas Gerais, Brazil, carried out
in the Laboratory for the Prevention and Rehabilitation of Sports
Injury.

Participants: Fourteen subjects with a clinical diagnosis of patellar
tendinosis were paired with 14 healthy subjects (eight women and
six men for each). Intraclass correlation coefficients (ICC) were 0.73
for angle Q, ICC 0.82 for angle of McConnell, ICC 0.91 for angle of
Arno.

Assessment of Risk Factors: Analysis of variance with a factor of
repeated measure (inferior member) and a factorial (group) was
used to compare the following dependent variables: Q angle,
McConnell angle and Arno angle.

Results: The group with patellar tendinosis had a significantly
greater Arno angle when compared with the control group
(p=0.0125). This higher angle in the tendinosis group was found
bilaterally. No differences in the Q-angle and McConnell angle were
found between groups.

Conclusion: The measurement of the Q angle perhaps is not an
efficient predictor of injuries developed from dynamic alterations of
the body. The position of 30° of knee flexion for the
McConnell measurement would generate more tension on the
patellar retinaculum. The overload in the medial region of
the tendon leads to a degenerative process. It is important to
emphasise that alignment alterations should not be evaluated
separately because the origins of all musculoskeletal pathology are
multifactorial.

ISOKINETIC MUSCLE STRENGTH RATIO EVALUTION OF SHOULDER

EXTERNAL AND INTERNAL ROTATORS

N Bittencourt, L Mendonca, C Vasconcelos, A Silva, S Fonseca. Federal University of
Minas Gerais, Belo Horizonte, Brazil

Background: The shoulder is one of the most commonly
injured areas in judo. These injuries have been associated with
inadequate throwing techniques and falls on the ground.
Because muscle strength and dynamic stability are related to
the execution of the correct movement technique and with success
in judo performance, these factors should be considered in this
sport.

Objective: To evaluate the isokinetic muscle strength ratio
between shoulder lateral and medial rotators in athletes of the
Brazilian female judo team.

Design: Cross-sectional study.

Setting: The evaluation was performed by the Sports Excellence
Centre of the Federal University of Minas Gerais in the Laboratory
for the Prevention and Rehabilitation of Sports Injury.
Participants: Thirteen athletes of the Brazilian female judo team
were tested.

Assessment of Risk Factors: The isokinetic dynamometer Biodex
3 System Pro was used to assess the lateral and medial rotators ratio
at 60°/s and 360°/s. The protocol used consisted of five maximum
repetitions of shoulder medial and lateral rotation, in the
concentric—concentric mode. The antagonist/agonist ratio was
calculated through the division of shoulder lateral rotators muscles
peak torque by medial rotator muscles peak torque multiplied by
100.

Results: The average was 68.2% in the dominant limb and 65.4%
in the non-dominant limb at 60°/s and 52.6% in the dominant and
50.2% in the non-dominant limb at 360%/s.
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Conclusion: These results indicate a possible muscular imbalance
of the shoulder joint that may increase the risk of injury. However,
these results could be due to adaptations to sports specificity and
further clarifications are needed.

ISOKINETIC ANALYSIS OF HAMSTRINGS AND QUADRICEPS
MUSCLES IN THE BRAZILIAN MALE AND FEMALE TAEKWONDO
TEAM

N Bittencourt, L Mendonga, C Guimarées, A Silva, S Fonseca. Federal University of
Minas Gerais, Belo Horizonte, Brazil

Background: Gable et al showed a high prevalence of hamstrings
muscle injury in martial arts and the risk factors are: muscular
weakness, fatigue and inadequate previous warm-up. Isokinetic
evaluation promotes a dynamic, objective and reproducible muscle
evaluation.

Objective: Analyze the ratio and peak torque of hamstrings (H)
and quadriceps (Q) muscles in male and female athletes of the
Brazilian taekwondo team.

Design: Cross-sectional study.

Setting: The evaluation was performed by the Sports Excellence
Centre of the Federal University of Minas Gerais in the Laboratory
for the Prevention and Rehabilitation of Sports Injury.
Participants: Six women and six men of the Brazilian taekwondo
national team were evaluated.

Assessment of Risk Factors: The isokinetic dynamometer Biodex
3 System Pro was used to assess H/Q ratio at 60°/s and 300°/s. The
protocol used included five maximum repetitions of extension and
flexion of the knee in the concentric—concentric mode at 60°/s and
30 repetitions at 300°/s. The H/Q ratio was calculated as the
percentage of the peak torque produced by hamstrings relative to
the peak torque of the quadriceps.

Results: All athletes presented the H/Q ratio below 60% at 60°/s
and below 75% at 300°/s. Also, the dominant limb had the lowest
ratio H/Q values and of flexor peak torque compared with the non-
dominant limb at both speeds.

Conclusion: This ratio at 60°/s may indicate a hamstring weakness
or quadriceps increased strength in relation to the hamstrings. In
addition, the lower ratio at 300°/s could be related to a lack of
muscular strength at high speeds of hamstring in comparison with
quadriceps and is reported to be associated with knee overuse
injuries. The taekwondo athletes performed lower flexor peak
torque (% body weight) at 60°/s compared with non-athletes.
Therefore, it is important to carry out specific muscular resistance
and strength training for the hamstrings to prevent injuries.

067 | ISOKINETIC ANALYSIS OF MEDIAL AND LATERAL ROTATORS
RATIO OF THE GLENOHUMERAL JOINT IN THE BRAZILIAN MALE
VOLLEYBALL TEAM

'N Bittencourt, 'L Mendonga, “MT dos Anjos, 'A Silva, *S Fonseca. 'Federal
University of Minas Gerais, Belo Horizonte, Brazil; ?Newton de Paiva University, Belo
Horizonte, Brazil

Background: The efficiency of spike movements is a determinant
element that allow players to reach a high level of performance in
volleyball. Strength imbalances among shoulder muscles have been
highlighted as important risk factors for joint injuries. Isokinetic
parameters can be used as injury predictors, especially the ratio
between lateral and medial rotators (LR/MR).

Objective: The purpose of this study was to analyze the ratio of
medial and lateral rotators of the glenohumeral joint in players of
the Brazilian male volleyball team under 19 and 21 years of age.
Design: Cross-sectional study.

Setting: The evaluation was performed by the Sports Excellence
Centre of the Federal University of Minas Gerais in the Laboratory
for the Prevention and Rehabilitation of Sports Injury.
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Participants: Twenty athletes of the Brazilian male volleyball
team under-19 and 15 athletes under-21 were evaluated.
Assesment of Muscle Performance: The dynamometer isokinetic
Biodex 3 System Pro was used to assess the lateral rotation/medial
rotation (LR/MR) ratio at 60°/s and 360°/s. The protocol carried
out was five maximum repetitions of lateral and medial rotation of
shoulder in concentric—concentric mode at 60°/s and 30 repetitions
at 360°/s. An ANOVA with one factorial level (categories) and
another of repeated measures (limb) was used to evaluate the
variable antagonist/agonist ratio at the two speeds.

Results: A significant difference was found in the LR/MR ratio
among the categories, on the dominant limb (p = 0.001 at 60°/s and
p=0.012 at 360°/s) and on the non-dominant (p =0.001 at 60°/s
and p =0.002 at 360%/s).

Conclusion: Only the under-21 volleyball athletes have presented
values below the reference for the LR/MR ratio, showing a lateral
rotator strength deficit and/or a medial rotator strength increase.
Several authors recommend correcting the lateral rotator weakness
and LR/MR imbalance, as a decreased LR/MR ratio is associated
with shoulder injuries.

068 | ISOKINETIC HAMSTRING/QUADRICEPS MUSCLE STRENGTH
RATIO IN BRAZILIAN VOLLEYBALL ATHLETES

N Bittencourt, L Mendonga, G Amaral, MT dos Anjos, A Silva, S Fonseca. Federal
University of Minas Gerais, Belo Horizonte, Brazil

Background: Volleyball demands great lower-limb strength,
mainly in the quadriceps muscle, which may cause an overloading
on the structure of tendons and knee muscles. Several studies have
reported a 40% incidence of patellar tendinopathy in elite volleyball
players.

Objective: To assess the isokinetic hamstring/quadriceps ratio in
high level male volleyball athletes of the Brazilian team.

Setting: The evaluation was performed by the Sports Excellence
Centre of the Federal University of Minas Gerais in the Laboratory
for Prevention and Rehabilitation of Sports Injury.

Participants: Twenty under-19 and 16 under-21 athletes of
Brazilian national volleyball team.

Assessment: The isokinetic dynamometer Biodex 3 System Pro
was used to assess the hamstring/quadriceps (H/Q) ratio. The
athletes performed five maximal knee flexion and extension
repetitions in the concentric—concentric mode at 60°/s and 30
repetitions at 300°/s.

Results: The H/Q ratio average found in under-19 and under-21
athletes, respectively, was 49% and 53.7% for dominant and 47.2%
and 49.3% for non-dominant. In addition, there was a statistical
difference between dominant and non-dominant limbs, only in
under-21 athletes (p = 0.043).

Conclusions: This study performed the measurement of H/Q ratio
in the concentric—concentric mode, because hamstring action as an
antagonist is directly proportional to its ability to generate
concentric strength. The low H/Q ratio indicates quadriceps
predominance or hamstring muscle weakness. These results can
be used for comparisons for assessing the isokinetic muscle function
in volleyball athletes in future studies.

PROSPECTIVE STRENGTH AND FLEXIBILITY TRAINING FOR
INJURY PREVENTION IN PROFESSIONAL SOCCER

'J Solla, "L Caséis, 'M Martinez, *ML Estriga. 'Department of Special Didactics,
Faculty of Education and Sport Sciences of Pontevedra, University of Vigo, Pontevedra,
Spain, 2Performance in Soccer Research Group, University of Vigo, Pontevedra, Spain,
3Sports Faculty, University of Porto, Porto, Portugal

Background: The incidence of muscle injuries in professional
soccer players is high, but evidence-based information on injury-
prevention strategies in this sport is limited.
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Objective: To define the incidence associated with hamstring and
quadriceps muscle injuries in professional soccer players and to
determine whether the use of strengthening and stretching exercises
reduces the incidence and severity of these injuries.

Design: Prospective study. Quasi-experimental intragroup with
pre-test and post-test design was developed.

Setting: Soccer elite division.

Participants: 23 professional soccer players were thoroughly
supervised during the season 2006/7.

Interventions: Total muscular injuries were counted by using a
computerised register. During the winter break an additional
strength and flexibility training programme was initiated.
Furthermore, strength (countermovement jump and isokinetic)
and flexibility were evaluated. Data were analyzed with descrip-
tives, Friedman test and paired t-test.

Results: All evaluated fitness results increased significantly: CM]
45 + 6 cm versus 41 + 8 cm (p<<0.05), quadriceps isokinetic
concentric power dominant and non-dominant leg (60°), respec-
tively (275 £ 74 Nm versus 261 + 87 Nm, 274 + 41 Nm versus
266 + 32 Nm, both p<0.05), hamstrings isokinetic eccentric power
dominant and non-dominant leg (60°), respectively (225 + 84 Nm
versus 212 + 67 Nm, 231 + 91 Nm versus 218 + 62 Nm, both
p<<0.05, flexibility dominant and non-dominant hamstring
(56 + 11° wversus 44 4+ 10° and 55 4+ 9° versus 43 + 107,
p<<0.05). Muscular injuries decreased considerably, with significant
differences (20 versus 7, * 5.34, p = 0.007).

Conclusion: After initialising the strength and flexibility training,
the resulting incidence of muscle injuries was reduced significantly
by 300%. Regarding the reduced incidence of muscular injuries in
elite soccer players, further studies have to be performed to
elucidate the value of this training intervention.

BIOMECHANICAL ANALYSIS OF AN INCITING EVENT OF ANKLE
SPRAIN ON BASKETBALL PLAYERS

'M Castro, “MA Janeira, *0 Fernandes, ‘L Cunha. "ESTES Coimbra (Health School of
Coimbra), Coimbra, Portugal; 2FADE UP, Porto, Portugal; *Evora, Faculdade de Desporto
Universidade de Evora, Evora, Portugal; “Faculdade Ciéncias Universidade do Porto,
Porto, Portugal

Background: Lateral ankle sprains are very common among
basketball players and are responsible for a significant loss of
practice time. Nevertheless, having the same exposure to risk while
playing basketball, some athletes never sprain their ankles whereas
others do.

Objective: This study’s aim was to understand the main
kinematics and electromyography differences in basketball players
during jumping.

Design: 24 asymptomatic elite basketball players, 12 women and
12 men, underwent the same test procedures consisting of five
consecutive jumps in unipodal support. Barefoot athletes with
healthy (n = 17) and already sprained ankles (n = 28) were asked
to jump from the floor to an unstable surface in all directions
(round Freeman board) placed 50 cm in front of them. This design
aimed to reproduce the most common mechanism of ankle sprain in
Portuguese basketball players, landing on another player’s foot,
which temporarily becomes an unstable surface.

Main Outcome Measures: Electromyography data of four lower-
leg muscles (tibialis anterior, peroneus longus, lateral and medial
gastrocnemius) were recorded. Motion data were recorded using an
electromagnetic tracking device with three sensors located on each
segment (foot, shank and thigh) of the lower limb. Data were
analyzed in four phases of movement for phase duration, muscle
activity and segment position.

Results: During jumping, athletes with already sprained ankles
showed less flying time, probably leading to less preparation time
for contact and load. They also had their knee more extended and

511


http://bjsm.bmj.com

Downloaded from bjsm.bmj.com on 8 November 2008

the ankle in a more plantar flexed position while landing, which
creates a dangerous position for the ankle. We found higher muscle
activity for all muscles with the exception of the tibialis anterior,
contraction of which is significantly different in both groups on
landing.

Conclusions: Different movement behaviours of the lower leg of
healthy and already sprained ankles during the jump can lead to
ankle sprain.

INJURIES IN PORTUGUESE BASKETBALL

'M Castro, *MA Janeira, *L Cunha. 'ESTES Coimbra (Health School of Coimbra),
Coimbra, Portugal; FADE UP, Porto, Portugal; *Faculdade Ciéncias Universidade do
Porto, Porto, Portugal

Objective: Epidemiological analysis to determine the rate of
injuries and their characteristics during basketball.

Design: Retrospective cohort study.

Setting: Standardised data were collected with a validated
instrument from 642 athletes from all competitive basketball
categories.

Participants: All individuals within the age groups under-14 to
seniors who practised federated basketball during at least one of
two seasons studied and agreed to participate.

Results: A total of 330 athletes sustained 599 injuries (51.5%
injured players). The greatest number of injuries occurred in the
lower leg followed by the fingers. The most common injury
mechanism was contact with another player, especially during a
jump. The most frequent injury was ankle sprain. There are
statistically significant differences in injury frequency per 1000 h of
exposure with regards to sex, competitive level, position played and
limb dominance. Female athletes demonstrate higher values
(women 1.46 + 2.21; men 2.03 + 2.59) of injury frequency as do
higher competitive levels. Forward players have the lowest injury
frequencies per 1000 h of exposure, followed by guards, point-
guards, post players and finally power forwards. Athletes with
undefined positions have the lowest injury frequency (0.56/1000 h).
When the left leg is dominant, injury frequency is significantly
higher than when the right leg is dominant. Higher values in age,
weight, height, BMI, years of basketball practice, years at
competitive level, playing time, number of weekly practices and
practice volume tend to correspond to higher injury frequencies per
1000 h in both sexes.

Conclusions: Injury type, lower-limb dominance (limb used for
jumping) and competitive level affect injury occurrence in the
sample population studied. The importance of lower-limb injuries
compared with injuries of other body segments (upper limb, head
and spine) must be emphasised, as well as the fact that most lower-
limb injuries occur on the dominant side.

THE EFFECT OF A PROXIMAL TO DISTAL MOVEMENT STRATEGY
IN DECREASING ANTERIOR CRUCIATE LIGAMENT INJURY RISK
FACTORS IN FEMALE ADOLESCENT SOCCER PLAYERS

R Celebrini, JJ Eng, C Ekegren, WC Miller, JD Johnston. University of British
Columbia, Vancouver, Canada

Background: There is a need to investigate the effect of specific
movement strategies in reducing the biomechanical risk factors for
anterior cruciate ligament (ACL) injury in young female athletes.
Objective: To examine the effect of a proximal to distal (PD)
movement strategy on biomechanical risk factors at the knee during
side-cut, unanticipated side-cut and side-hop movements. It was
hypothesised that instruction of a PD movement strategy would
result in an increase in flexion angles and a decrease in abduction
moments.

Design: Prospective intervention study.

Setting: Biomechanical research laboratory.
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Participants: A convenience sample of 10 14-16-year-old female,
club-level soccer players entered the study. Six subjects completed
all three test sessions.

Interventions: The PD strategy was instructed by a physiothera-
pist immediately after baseline testing and during a 4-week training
programme consisting of a 20-minute warm-up, two times per
week. No instructions or corrections related to the position of the
knee were included in the intervention.

Main Outcome Measures: Maximum knee flexion angles during
stance and external abduction moments at 20% of stance were
measured using three-dimensional motion analysis and inverse
dynamics at baseline, after immediate instruction and after
4 weeks.

Results: After the immediate instruction, there was a significant
increase in knee flexion angle for the side-cut (mean +5.7° (SD 3.9),
p = 0.003), unanticipated side-cut (mean +3.0° (SD 1.9), p = 0.002)
and side-hop (mean +6.0° (SD 2.9), p = 0.001). Abduction moments
decreased across all tasks but were not statistically significant. After
the 4-week training programme, there were significant decreases in
abduction moments for the side-cut task (mean —0.17 nm/kg (SD
0.15), p=0.043). There were no other statistically significant
improvements although most measures demonstrated trends
towards improvement.

Conclusions: A PD movement strategy may reduce biomechanical
risk for ACL injury. Replication with a larger controlled trial is
warranted to investigate the effectiveness of this movement
strategy.

SURVEY OF INJURY PREVENTION PROGRAMMES AMONG
BASKETBALL, VOLLEYBALL AND HANDBALL COACHES IN
CENTRAL ITALY

'G Cerull, 'A Caraffa, 'F Ponteggia, ?V Conti, ’E Benvenuti, 'V Leto, 'D Orlando.
"Physical Medicine and Rehabilitation Residency Programme, University of Perugia,
Perugia, Italy,; *ltalian Olympic Committee, Umbria Section, Perugia, Italy

Background: Ankle and knee ligament injuries occurring in
basketball, handball and volleyball players are a big concern. The
effectiveness of prevention programmes in lowering the incidence of
injuries has been described by several authors but we do not know
their diffusion among teams.

Objective: To assess the knowledge and the application of
prevention methods.

Design: Retrospective survey.

Setting: Youth sport and amateur elite teams.

Participants: Coaches of 150 basketball, handball and volleyball
teams (in total 2120 players, 805 men and 1315 women: average age
16.7 years) in the Umbria region (central Italy) answered an
anonymous questionnaire regarding injury prevention methods.
Additional information on training methods (warm-up, muscle
strengthening and stretching) was obtained.

Results: Quantitative evaluations by functional tests were
performed in 30.6% of the teams; video analysis of sport-specific
movements and playing situations were used in 59.3% of the teams
to improve their performance but not to prevent injuries (assessing
at-risk situations or reviewing the injuries); balance training with a
wobble board was performed by 64.6% of the teams (an additional
12% use the board only during rehabilitation after injury); sport-
specific at-risk movements such as rapid deceleration and crosscut
manoeuvre were reproduced during training in 58% and 49.3% of
the teams, respectively, whereas the correction of jump landing
strategies as a prevention measure was not applied. 42.6% of the
coaches declare they are aware of and use prevention methods.
Conclusion: Surveys are important to determine the extent and
the way prevention measures are used in each sport in each country.
The knowledge of at least basic intervention methods to prevent
ligament injuries and their use in 100% of the teams is an ambitious
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target that should be reached by special courses for both coaches
and athletes.

m STUDY REGARDING SPECIFIC ALPINE SKIING INJURIES

(INITIATION LEVEL) ON STUDENTS IN PHYSICAL EDUCATION AND

SPORT

C Ciucurel, MM Ciucurel, L Georgescu, H Traila, El Iconaru, S Toma. University of
Pitesti, Pitesti, Romania

Background: Alpine skiing is a popular sport, included in the
university curricula for students in physical education and sport—
SPES, which requires medical attention due to the possible injuries.
Objective: To describe the features of specific skiing injuries
(initiation level for SPES) and the associated risk factors.

Design: Retrospective cohort study.

Setting: Data were collected during the ski courses for SPES, for
five winter seasons (2003-7).

Participants: The research included 750 SPES (sex ratio 3 : 1 for
men, average age 20.6 years) participants in the ski courses
(initiation level). The courses lasted 7 days for each student, during
their first year of study.

Assessment of Risk Factors: We analyzed the following ski
injuries risk factors: gender, age, anxiety, motor skills/experience,
context (environmental factors: snow type, slope inclination,
climatic features), temporal localisation (during 7 days).

Main Outcome Measures: We evaluated the incidence of ski
injuries using a scale with two criteria: type of major injuries
(fractures, sprains/dislocations, contusions/wounds) and injury
localisation (lower/upper limb and trunk).

Results: We recorded 33 major injuries (0.62 injuries per 1000 skier
days). The most frequent injuries were contusions/wounds (66.6%),
especially of the lower limb (p<0.05). Regarding sprains, the most
common location was the knee (anterior cruciate ligament). Gender
did influence the injury rate: girls seem to be at higher risk than
boys, independent of age and motor skills. Also, the environmental
factors determined the injury pattern, which occurred especially on
icy slopes with high inclination; 75% of injuries occurred during the
first 3 days of the ski courses.

Conclusions: The rate of injuries is lower than other reported data,
probably due to the high level of motor skills and physical fitness of
the subjects. Also, the ski initiation was conducted using modern
learning techniques, with specialised teachers, under medical
surveillance.

075 | EFFECTS OF THE APPLICATION OF KINESIO-TAPE AND
TRADITIONAL TAPE ON MOTOR PERCEPTION

CY Chen, MY Lou. Taiwan Sport University, Taichung, Taiwan

Background: The application of various types of tape is usually to
provide functional support for injury prevention and protection.
However, the efficiency of traditional tape has been debated in past
studies. Kinesio-tape, developed by Kenzo Kase, is currently applied
for the rehabilitation of an injury.

Objective: The purpose of this study was to investigate the
accuracy and the variability for the ability of position match knee
joints through the intervention of kinesio-tape and traditional tape
for soccer players with an injured knee.

Participants: Nine male and eight female college soccer players
(aged 20.9 + 2.0 years; height 177 + 6 cm; weight 70.4 + 3.3 kg)
served as participants in this study.

Interventions: Every participant was asked to tape the knee in
three conditions: non-taping, kinesio-tape and traditional tape.
Measurements and Setting: The perceptual motor abilities were
measured and analyzed for accuracy and variability using a KIN-
COM dynamometer system in which the participant performed
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tasks of knee positioning to reproduce the positions of 29°, 39° and
49°.

Results: The results showed that the position matching variability
for kinesio-tape was significantly less than traditional tape (p<<0.05)
and the condition of kinesio-tape is subservient to the accuracy of
position matching. The variable error at 29° for kinesio-tape was
smaller than non-taping (p<<0.095).

Conclusions: The finding indicated that kinesio-tape could
enhance the perceptual motor sensitivity of proprioception to
perform small angle movements in the knee, but the enhancement
of the variable error for the small angle movement caused by
traditional tape affected the constraint of the knee. Kinesio-tape
had a positive effect on the knee in 39° that is a mechanical
stationary state for perceptual-motor sensitivity.

CAN THE CUE OF BREATHING IN DECREASE LANDING FORCES IN
THE MAXIMAL VERTICAL JUMP?

CY Chen, PY Lee. Taiwan Sport University, Taichung, Taiwan

Background: The training in dance programmes always requires a
person to jump with lower impact sounds by the technique of
breathing in and holding breath to reduce the rate of injury and to
dance with more grace.

Objective: The purpose of this study was to examine the effect of
instructional cue of breathing in and holding breath to lower the
peak ground reaction forces (GRF) during landing from the
countermovement jump occurring naturally in athletes.
Participants: Fourteen physical education students (eight men and
six women) were recruited as the participants for this study.
Participants’ mean age, body weight (BW) and height were
19 + 0.9 years, 64.5 + 9.7 kg and 169.4 + 9.1 cm, respectively.
Interventions: Every participant was asked to perform the natural
maximal vertical jumps barefoot in the condition of breathing in
and holding breath to land following one’s inherent pattern.
Measurements: A Kistler force platform (type 9287BA; sampling
rate 1000 Hz) was used to acquire vertical jumps and to assess the
landing forces. The analysis of flight height for pre-intervention
(62.2 + 8.6 cm) and post-intervention (52.0 + 8.6 cm) showed no
difference (p>0.05).

Results: The results indicated that there were no significant
differences (p>0.05) in first peak GRF (PK1) (pre 2.12 £+ 0.63 BW;
post 2.00 + 0.71 BW), second peak GRE (PK2) (pre 5.60 + 1.75
BW; post 4.89 + 1.52 BW), time to PK1 (pre 15.9 + 6.4 ms; post
15.6 + 4.7 ms), time to PK2 (pre 64.6 + 11.1 ms; post
67.2 + 12.6 ms), load rate of PK1 (pre 156.17 + 80.13 BW/s; post
148.00 £ 109.20 BW/s) and load of PK2 (pre 93.66 + 49.59 BW/s;
post 77.17 + 33.35 BW/s).

Conclusions: Most participants were accustomed to landing in
their own patterns and the temporary instruction of breathing in
and holding breath did not seem to decrease landing force.

m SPORTS INJURY PREVENTION: A MULTIDISCIPLINARY
APPROACH

'E Cumps, 2E Verhagen, 'l Aerts, 'R Meeusen. 'Department of Human Physiology and
Sports Medicine, Vrije Universiteit Brussels, Brussels, Belgium,; VU Medical Center,
EMGO Institute, Amsterdam, The Netherlands

Background: The methodology for studies designed to perform
sports injury prevention research carefully has received a lot of
attention and has been proposed through different models.
Concerning the van Mechelen model, the content of the different
sequences has been well discussed; however, the methodology to
fulfil step 2 in particular is lacking. The model does not mention the
important role fundamental sports science research such as
biomechanics may play.
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Objective: To emphasise the role of fundamental sports science
research into sports injury prevention and to fit this research area
into the sequence of prevention.

Design: This model is designed within the sequence of prevention
but also fits in the TRIPP framework. As presented in model 2,
background steps are added and the model is proposed in a three-
dimensional framework. Background step 2 explains the process
necessary to establish the aetiology and mechanism of sports
injuries, which is the development of valid and reliable measuring
instruments. Background step 2 also reflects the different metho-
dological approaches to describe the inciting event for sports
injuries. A second background step has been added to clarify the
effect a preventive intervention has, not only on the extent of the
injury problem, but also on the risk factors associated with these
injuries. The features of the investigations performed within those
two background steps involve different research areas and can be
defined as the multidisciplinary approach in sports injury preven-
tion (MASIP model).

Conclusion: The MASIP model emphasises the multidisciplinary
approach necessary to achieve effective prevention strategies in
sports. It not only measures the outcome of an intervention in
terms of the injury extent but also the effect on the underlying
risk factors that have previously been identified. Investigators
of different research areas focusing on the prevention of sports
injuries can now fit their research into the sports injury prevention
models.

AN INNOVATIVE APPROACH TO CONCUSSION PREVENTION IN
HELMETED SPORTS: A PILOT INVESTIGATION

G Del Rossi. University of South Florida, Tampa, Florida, USA

Background: Research has indicated that head displacement
resulting from rapid change in velocity may be a factor in the
development of concussion. Helmets are worn in several sports to
help reduce the risk of head injury. Unfortunately, these protective
devices cannot limit head displacement and the resulting changes in
velocity or acceleration that occur after impact.

Objective: The objective of this pilot investigation was to
determine if a collar-like device, used in conjunction with a helmet,
could help reduce the risk of concussion by controlling head
displacement, velocity and acceleration.

Design: A prospective, single-case experimental design (with
withdrawal component) was employed to ascertain the effective-
ness of the collar-like device.

Setting: Biomechanics laboratory.

Participants: A human surrogate (ie, Hybrid III, 95th percentile,
crash test dummy) wearing a helmet and equipped with angular
rate sensors was used to collect displacement, velocity and
acceleration data.

Interventions: To determine the effectiveness of the test collar, a
swinging pendulum impactor was used to deliver concussive-type
forces. The helmeted dummy was struck several times with and
without the collar in place. Impacts were delivered from both the
front and side of the head.

Main Outcome Measures: To evaluate the effectiveness of the
collar-like device three dependent variables were examined and
compared: head displacement (degrees), angular velocity (degrees/s)
and angular acceleration (degrees/s/s) of the head.

Results: Wearing a collar-like device resulted in a 40% reduction in
head displacement, approximately 15% reduction in angular
velocity and no change in acceleration when impacted from the
front. There were no notable changes when the head was struck
from the side.

Conclusions: To minimise concussion risk, a collar-like device
must be able to minimise head acceleration after impact; therefore
additional research is needed to identify appropriate design
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modifications that can help improve the overall effectiveness of
the device.

079 | EFFECTS OF A CORE STABILITY INTERVENTION PROGRAMME
ON SHOULDER COUNTER-ROTATION AND TRANSVERSE
ABDOMINAL MUSCLE FUNCTION IN ELITE HIGH SCHOOL FAST
BOWLERS WITH LOWER BACK DISCOMFORT

W Derman, K Aginsky, J Gray, M Lambert. University of Cape Town, Newlands, Cape
Town, South Africa

Background: Increased shoulder counter rotation (SCR) of
greater than 20° has been associated with lower back injury in
cricket fast bowlers. The effects of a core stability intervention
programme on SCR and transverse abdominal (TrA) function are
unknown.

Objective: The aim of the study was to evaluate SCR and TrA
thickness and function and determine the effects of an intervention
programme.

Design: Parallel group intervention study.

Setting: High school provincial level pace bowlers.

Participants: 15 elite pace bowlers with mild lower back
discomfort were recruited and allocated to an intervention (I;
n = 7) or control group (C; n = 8).

Interventions: I underwent an 8-week progressive pre-season core
stability programme, whereas C undertook only traditional pre-
season training.

Main Outcome Measures: SCR as determined by two-dimen-
sional biomechanical analysis, ultrasound measurement of TrA
thickness and function during abdominal hollowing. Significant
injury was excluded before intervention by magnetic resonance
imaging scanning.

Results: Pre-intervention SCR was high but no different between I
and C at pre-intervention assessment (49 + 160 versus 39 + 130;
p=NS). Furthermore, SCR at this assessment was significantly
correlated with functional dominant TrA values (r = —0.61;
p<0.05) and relative non-dominant TrA muscle thickness. SCR
was significantly reduced during fast bowling following I
(49 + 160 versus 34 + 80; p<<0.05; pre versus post-I) compared
with C (39 + 130 versus 44 + 110; p = NS; pre versus post-C).
Conclusions: These findings suggest that an 8-week cricket-
specific progressive core stability intervention programme proved
to be successful in decreasing SCR in young pace bowlers with
lower back discomfort. This effect could possibly be related to
functional alterations of the prime abdominal stabilising muscle,
TrA.

TECHNIQUE INFLUENCES ON CO-CONTRACTION AT THE KNEE
DURING SIDESTEPPING

T Doyle, A Dempsey, D Lloyd, B Elliott, R Khan. School of Sport Science, Exercise and
Health, University of Western Australia, Crawley, Australia

Background: Previous work identified sidestepping techniques that
produce high moments with the potential to stress the anterior
cruciate ligament. Co-contraction of the hamstring and quadriceps
protects the joint during sidestepping.

Objective: The aim of the study was to identify if, after training,
techniques known to increase knee loads during sidestepping would
produce a concomitant increase in co-contraction.

Design: Cross-sectional study.

Setting: Testing took place in a university laboratory.
Participants: Fifteen male team sport athletes (aged 21 years;
height 1.83 m; mass 73 kg) volunteered to take part in this study.
No participants had any history of major lower-limb injury.
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Assessment of Risk Factors: Subjects performed a normal
sidestep and this was compared with three side-step techniques
known to increase knee loads (foot wide, torso leaning away and
torso rotating away). Electromyography was collected from
vastus medialis, vastus lateralis, rectus femoris, biceps femoris,
medial hamstrings, medial and lateral gastrocnemius and
tensor facia latae. Total activation (TA) and co-contraction ratio
(CCR) were calculated for hamstring : quadriceps and medial
group : lateral group. CCR were expressed as 0 perfect co-
contraction, 1 quadriceps or medial dominant, —1 hamstring or
lateral dominant.

Main Outcome Measures: Average TA and CCR were
calculated for pre-contact (PC) before heel strike and weight
acceptance (WA). Four-way repeated measures ANOVA were
performed.

Results: Based on data analyzed to date there were no sign-
ificant differences between techniques in TA or CCR during
either phase of the sidestep. CCR ranged from 0.01 to 0.30
(PC) and 0.19 to 0.58 (WA). TA ranged from 2.88 to 4.11 (PC) and
3.52 to 4.59 (WA). Imposed techniques producing higher loads
than a normal sidestep had no increase in co-contraction,
adding weight to the argument that poor technique can increase
the risk of injury. As subjects had limited practice time they may
not have developed appropriate activation patterns for the imposed
sidesteps.

SMITH MACHINE JUMP SQUATS VERSUS FREE WEIGHT JUMP
SQUATS: WHICH IS SAFER?

'T Doyle, ?J Sheppard, ?A Sachlikidis. 'School of Sport Science, Exercise and Health,
University of Western Australia, Crawley, Australia, ?Australian Institute of Sport,
Canberra, Australia

Background: Lower body power assessment typically requires
athletes to perform jumping tasks; overloading athletes with jump
squats is often performed in a Smith machine with the thought
being that this is safer than free weight jump squats. However, no
literature suggests that this is the case. In fact, by asking athletes to
perform a Smith machine jump squat we may be increasing their
injury risk by asking them to perform what is an uncommon
activity.

Objective: To determine differences or similarities between Smith
machine jump squats and free weight jump squats.

Design: Participants presented for one testing session. After a
warm-up they performed one set of five repeats of a volleyball block
jump and two sets of Smith machine and free weight jump squats;
performing load conditions of 35% (low) and 70% (high) of 1 RM
squat.

Setting: A national sports institute biomechanics laboratory.
Participants: Six national-level volleyball players.

Assessment of Risk Factors: Standard outputs from the Vicon
lower body plug-in gait marker set were assessed. The standard
block jump was used as the standard against which to compare the
two jump conditions.

Main Outcome Measures: Peak ankle, knee and hip joint angles
and powers were of primary interest in this initial analysis of the
results.

Results: All joint powers were significantly different between the
block jump and Smith machine. Whereas for the free weight jumps
only the high condition was different from the block jump for the
left ankle and knee and both hips, the hip peak angle was different
for both jumps in the high condition.

Conclusions: From these preliminary results it appears that the
free weight jump squats are most similar to the standard volleyball
block jump. From an injury perspective we would be better to ask
athletes to perform more commonly practised skills than those that
are dissimilar to their normal practice.
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EFFECTIVENESS OF EMERGENCY RESPONSE PLANNING FOR
SUDDEN CARDIAC ARREST IN UNITED STATES HIGH SCHOOLS
WITH AUTOMATED EXTERNAL DEFIBRILLATORS

J Drezner, K Harmon, J Heistand, M Cramer, A Rao. University of Washington,
Seattle, Washington, USA

Background: The presence of on-site automated external defi-
brillators (AED) in United States high schools is a growing trend,
but little is known about the effectiveness of early defibrillation
programmes to treat sudden cardiac arrest (SCA) in schools.
Objective: To analyze emergency response planning and the
effectiveness of AED utilisation for SCA in a large cohort of US high
schools with on-site AED programmes.

Design: A cohort of US high schools with on-site AED programmes
was identified from the National Registry for AED Use in Sports. A
school representative completed a comprehensive survey on
emergency response planning and provided details of any AED
utilisation for SCA.

Setting: US high schools with AED.

Main Outcome Measures: Survival to hospital discharge follow-
ing SCA.

Results: 1710 high schools with an on-site AED programme were
studied. 83% of schools have an emergency action plan for SCA, but
only 40% practice their plan at least annually. 47/1710 (3%) schools
reported a case of AED utilisation for SCA. All cases were reported
between December 2006 and November 2007 and occurred within
6 months of when the survey was completed. Of the 47 SCA
victims, 17 were high school athletes, five student non-athletes, and
25 non-students on campus such as spectators, teachers, staff and
athletic officials. 43/47 (91%) SCA cases were witnessed. An on-site
AED deployed a shock in 36/47 (77%) cases. 26/47 (55%) victims
survived to hospital discharge, including 9/17 (53%) high school
athletes, 4/5 (80%) student non-athletes and 13/25 (52%) non-
students on campus.

Conclusions: High schools with on-site AED programmes demon-
strated a high survival rate for both students and non-students on
campus who have SCA, with survival rates comparable to public
access defibrillation studies in other public settings. This is the
largest study to date of emergency planning for SCA in US high
schools. Schools should be encouraged to implement on-site AED
programmes to treat SCA.

DETAILS AND OUTCOMES OF RESUSCITATION FOLLOWING
SUDDEN CARDIAC ARREST IN HIGH SCHOOL STUDENT
ATHLETES FROM THE UNITED STATES

J Drezner, A Rao, M Cramer, K Harmon. University of Washington, Seattle,
Washington, USA

Background: Survival following sudden cardiac arrest (SCA) in
young athletes is historically very low.

Objective: To examine the potential survival benefit of automated
external defibrillator (AED) programmes and the details of
resuscitation in high school student athletes with SCA.

Design: A cohort of SCA cases in high school student athletes was
identified from the National Registry for AED Use in Sports. A
school representative involved in the resuscitation was asked to
complete a comprehensive questionnaire on the details and
outcomes of the event. All cases were reported between
December 2006 and November 2007 and occurred within 6 months
of when the survey was completed.

Setting: US high schools.

Main Outcome Measures: Time from collapse to cardiopulmon-
ary resuscitation (CPR), time from collapse to first defibrillation
and survival to hospital discharge following SCA.

Results: Twenty cases of SCA in a high school student athlete
were analyzed (mean age 16 years, range 14-19; 18/20 cases males).
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All cases of SCA were witnessed. Brief seizure-like or myoclonic
activity was reported in 10/20 (50%) cases following the athlete’s
collapse. An AED was available on-site at the school and was
utilised in 16 cases and provided by arriving emergency medical
services in three cases (one case did not specify). The average time
from collapse to CPR was 61 s (median 15 s, range 0—6 minutes)
and the average time from collapse to first shock was 2.8 minutes
(median 1.75 minutes, range 0.75-12 minutes). An AED deployed a
shock in 85% (17/20) of cases. 65% (13/20) of athletes were
successfully resuscitated at the scene of the arrest and 55% (11/20)
survived to hospital discharge.

Conclusions: Early defibrillation accomplished primarily through
on-site school AED programmes achieves a high survival rate in
student athletes who have had SCA. This is the first study
demonstrating a survival benefit from early defibrillation in young
athletes. On-site AED programmes should be encouraged in high
schools.

084 | INFLUENCE OF RUGBY ON SHOULDER INTERNAL AND EXTERNAL

ROTATOR STRENGTH

P Edouard. University Hospital of Saint-Etienne, Internat de Bellevue, Saint-Etienne,
France

Background: In rugby, shoulder injuries are frequent like shoulder
instability. Muscular imbalance and/or muscular deficit of shoulder
internal (IR) and external (ER) rotators are potential risk factors for
shoulder injury.

Objective: To compare IR and ER isokinetic shoulder strength
between male rugby players and non-athletic subjects and to
determine muscular imbalance and/or muscular deficit of the rugby
player’s shoulder.

Design: Cross-sectional controlled study.

Setting: Rugby players at national division level (47 days/week)
were compared with subjects with no history of shoulder injury
who had not played overhead sports with isokinetic strength
evaluation.

Participants: 39 subjects participated in this study: 21 rugby players
(24 + 4 years; 181 + 6 cm; 91 + 11 kg) and 18 non-athletic non-
injured controls (21 + 2 years; 180 + 8 cm; 72 + 5 kg).
Interventions: Isokinetic shoulder IR and ER strength was
evaluated with a CON-TREX dynamometer, in the seated 45°
abducted test position in the scapular plane (Davies position).
Angular velocities chosen were 60° s™' and 240° s~ in concentric
mode, and 60° s 1 in eccentric mode for both shoulders.

Results: In rugby players, the comparison between dominant and
non-dominant side showed higher IR values for the dominant side
and higher ER values for the non-dominant side. In absolute
strength, the comparison between rugby players and controls
showed higher values for the rugby players (p<<0.05 at all angular
speeds). In strength relative to body weight, the comparison
between rugby players and controls showed higher ER/IR ratios
of the dominant side for the rugby players and higher ER/IR ratios
of the non-dominant side for the controls.

Conclusions: Shoulder strength was higher in the rugby player
group. In this group, IR strength was higher on the dominant
shoulder and ER strength was higher on the non-dominant shoulder.
This study did not find any deficit of rugby player shoulder strength.
These results raise questions about the influence of sports discipline
on the ER/IR ratio and their role as risk factors for injury.

ISOKINETIC ANKLE STRENGTH IN ATHLETICS

P Edouard. University Hospital of Saint-Etienne, Internat de Bellevue, Saint-Etienne,
France

Background: Lateral ankle sprain is a frequent injury in sports.
Inspite of a codified initial treatment, after-effects are frequent and
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often incapacitate. Evertor weakness may be hypothesised as one of
the causes of ankle dysfunction after injury. Indeed, ankle stability
requires co-activation of the antagonists and there is a possible
relationship between muscular imbalance, pain, instability and
injuries.

Objective: To test evertor and invertor muscle weakness in lateral
ankle sprains in athletes of different athletic disciplines.

Design: Retrospective and cross-sectional study.

Setting: Athletes with a regional, a national or an international
level in long distance running (n = 18), jumping (n = 14) and
sprinting (n = 8).

Participants: 40 athletes, 34 men and six women, aged between 15
and 36 years, 28 with a previous history of lateral ankle sprain, were
included.

Methods: After a medical questionnaire, all athletes were evaluated
with a CON-TREX dynamometer: invertor and evertor strength in
concentric at 30° s™! and 120° s' and evertor strength in eccentric
at 30° s,

Results: In the whole group, on the dominant foot, evertor
strength was higher than invertor. In jumpers, the evertor strength
was lower on the non-dominant than on the dominant foot,
whereas in runners and sprinters there were no differences
between the dominant and non-dominant foot. In athletes
with ankles previously injured and/or with functional signs of
discomfort, the evertor strength was lower in the non-dominant
foot.

Conclusions: This study illustrates the major role of the evertors
in athletics both on the foot dominance and on ankle sprains. In
sports, evertor strength increases mainly in the dominant foot.

(086 | FUNCTIONAL MOVEMENT TRENDS AS INDICATORS FOR INJURY
PREVENTION

S Elliott, N Cummings. Florida Southern College, Lakeland, Florida, USA

Background: Florida Southern College’s (FSC) softball team has
finished ranking nationally but has not yet won the national
championship. Movement trends were identified as a potential
source in identifying performance barriers and injury mitigators.
Objective: The purpose of this research study was to establish a
physical profile of players on the team in order to develop injury
prevention and performance enhancement programmes.

Design: This study was a prospective mixed-methods design
combining qualitative survey data with empirical data from several
postural and movement analyses, vertical jump and BMI. The study
sample comprised six randomly selected individuals using www.
randomizer.org.

Setting: An NCAA division II softball team was studied.
Participants: Six team members were randomly selected with all
completing the study.

Assessment: Data were collected from a survey as well as from
postural analysis and video motion analysis of standardised gait and
movement patterns (independent variables). Players were
instructed before being video-recorded with AllSportsTec.com video
capturing system/motion analysis software. Three observers
recorded findings to ensure trustworthiness in data collection.
Main Outcome Measures: Assessing the ability to perform at an
elite level was formulated before data collection, with functional
movement trends and injury mitigators being the dependent
variables.

Results: Half of the players’ BMI results indicate overweight/
obesity, whereas all of the vertical jump scores were below those of
the average college female athlete. Analysis revealed excessive
lordosis, weak abdominals, genu valgus and pes planus. Loss of
balance and poor technique due to strength deficits emerged during
movement patterns. Results were consistent among most of the
players.
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Conclusions: BMI and vertical jump findings evidence poor levels
of fitness, whereas the movement patterns revealed functional
deficits. In light of their softball experience, it appears the players do
not possess appropriate functional strength. Programmes could be
developed to improve the functional movement deficits thus
preventing potential injuries.

ECCENTRIC EXERCISES FOR THE PREVENTION OF PATELLAR
TENDINOPATHY IN SOCCER PLAYERS

F Esparza-Rose, F Barrera, JL Martinez Romero, TF Jaen. Universidad Catdlica San
Antonio, Campus de los Jerénimos s/n, Guadalupe, Murcia, Spain

Background: There is a growing number of lesions caused by sport
exercises. For researchers the most immediate and worrying aspect
here is the treatment and prevention of these lesions. The aim of
this research is to evaluate the effectiveness that a set of eccentric
training exercises can have on patellar tendons with the purpose of
increasing their physiological properties and acting on a causal risk
factor.

Methods: The sample was two third division football teams, which
had carried out some inclusion and exclusion criteria. A quasi-
experimental design was used with a pre-test and post-test
evaluation and a control group, in which the area, circumference,
width and thickness of the patellar tendon was measured to 5, 10
and 15 mm from the kneecap. The information was assessed by
means of a scan and was analyzed using the statistical programme
SPSSv.13.0 for Windows.

Results: A sample was obtained of 20 footballers (40 tendons) who
had passed the exclusion criteria (22 years (+2), 178 cm (45),
74 kg (+7)). Significant differences were only found to within
10 mm of the kneecap; p=0.013 for area, p =0.0018 for circum-
ference and p = 0.17 for width, with a decrease in each variable in
the control group. Relating to thickness, significant differences
(p = 0.0029) were found in the experimental group as a result of an
increase in thickness between initial and final measurements.
Conclusion: The eccentric training exercises have achieved positive
results in the experimental group’s tendons maintaining and increas-
ing their physiological aptitudes and preventing their degeneration.

BICYCLE ADJUSTMENT: RISK FACTORS INJURIES IN CYCLING

'F Esparza-Rose, MC Calvo. 'Universidad Catélica San Antonio, Campus de los
Jerénimos s/n, Guadalupe, Murcia, Spain, ?Universidad Catdlica de Murcia, Guadalupe,
Murcia, Spain

Background: In cycling there are risk factor injuries specifically
derived from the use of the bicycle, which requires an appropriate
adjustment to the cyclist. Indeed, an inappropriate adjustment can
turn into overuse injuries.

Objective: To know whether cyclists carry out the adjustment of
the mobile elements of the bicycle correctly and to know if an
incorrect adjustment is related to the appearance of specific
pathologies.

Design: This is an observational, transverse and analytical study of
a randomised sample carried out by a previously validated survey to
determine the appearance of specific risk factors.

Setting and Participants: From a population of 750 male cyclists
officially registered with the Cycling Federation of Murcia (Spain), a
sample of 267 was established.

Selection Criteria: Randomly selected male cyclists owning a
registered licence who want to participate in the study and belong
to one of the UCI established categories.

Assessment of Risk Factors: We used a questionnaire containing
98 items and based on risk factor injuries and on the injuries
experienced throughout the season. We selected those making
reference to the moveable basic adjustment of the bicycle: saddle
and handlebars.
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Results: Saddle height adjustment: 75% used incorrect methods,
21.7% used a mathematical formula. Saddle fore/aft position: 69%
used incorrect methods and 27.3% wused the plumb-line test.
Handlebars width: 33.7% adapted it to the width of the shoulders,
whereas 38.6% used inappropriate methods. Distance handlebar
stem-peak of the saddle: 84% adjusted it incorrectly and the same
occurred with the adjustment of the handlebar height, badly
performed by 84.3%. There is also a positive relationship between
an incorrect adjustment of the saddle height and back and knee pain
and between an incorrect adjustment of the handlebar height and
cervical and dorsal pain. Likewise, back pain seems to be related to
the distance handlebar stem-peak of the saddle. An incorrect
adjustment of the saddle fore/aft position may be related to ulnar
and median neuropathies.

Conclusions: These data let us conclude that the cyclists did not
carry out the adjustments of the bicycle correctly, which seemed to
result in different ailments.

WHEN IS WEARING A HELMET BAD FOR YOUR HEALTH? HURLING
INJURIES AND RISK COMPENSATION

'E Falvey, ?B Crowley, 2M Molloy. "University of Melbourne, Melbourne, Australia;
2Cork University Hospital, Cork, Ireland

Background: The use of protective equipment is fundamental to
injury prevention. Risk compensation describes a potentially
counterproductive effect of this equipment. Hurling is a high-
speed, high-contact field sport played in Ireland. A number of
authors have documented a sharp decline in head injury in this
sport since the advent of head and facial protection. This has been
matched by a rise in hand injury.

Objective: To prove the hypothesis: increased helmet usage is a
causative factor in hand injury when playing hurling.

Design: A retrospective telephone questionnaire.

Setting: A university hospital emergency department.
Participants: 199 adult hurling players, who had had a confirmed
hurling-related injury. The study group (n = 100) who had had an
upper-limb injury and a control group (n = 63) who were injured
elsewhere.

Main Outcome Measures: Information gathered included site of
injury, mechanism of injury, protective equipment in use at the
time of injury, previous injury and previous use of protective
equipment.

Results: Helmet usage in the study group was 82%, in the control
group 64% (p=0.008). On univariate analysis the odds ratio (OR)
for upper-limb injury between the two groups when wearing a
helmet was 2.69 (95% CI 1.27 to 5.4; p=0.009). On multivariate
analysis, this relationship persisted OR 3.15 (95% CI 1.51 to 6.56;
p=0.002) and was independent of other potential causal factors
(age, level of competition, mechanism of injury, foul play).
Conclusions: Wearing a helmet while playing hurling is an
independent risk factor for hand injury. The benefits of head and
facial protection while playing hurling are documented, they may,
however, indirectly increase the risk of hand injury. Behaviour
modification due to perceived increased safety should be considered
when designing and recommending safety equipment.

PRESSURE-PLATE EVALUATION OF WALKING GAIT
OVERESTIMATES BIOMECHANICAL ABNORMALITIES OF THE
FOOT

'E Falvey, %S Shanthikumar, ?Z Lo, 2P McCrory, R Baker, ?A Franklin-Miller.
"University of Melbourne, Melbourne, Australia; ?Centre for Health, Exercise and Sports
Medicine, University of Melbourne, Melbourne, Australia; *Department of Mechanical
and Manufacturing Engineering, University of Melbourne, Melbourne, Australia

Background: Lower-limb injury is common among athletes and its
causation is multifactorial. Pressure-plate evaluation of gait has
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been used to investigate the causative role of abnormal biomecha-
nics. Although pressure-plate analysis while walking or running has
been studied, a comparison of the two movements has not been
made.

Objective: To disprove the null hypothesis: there is no difference in
gait assessment between running and walking gait assessment.
Design: A prospective clinical cohort study. Activity patterns were
assured and those who were injured were precluded from
participation. Power calculations were performed to determine the
sample size with o = 0.05 with 80% power. Barefoot plantar
pressure data were collected at both walking and running gait, over
a 1 m Footscan pressure plate five times with each foot. Statistical
analysis was performed using the SPSS statistical package version
13.0.

Setting: An Australian university sporting population.
Participants: 60 university students were recruited with human
ethics approval and informed consent obtained.

Main Outcome Measures: The captured data were analyzed
using the Footscan system 7.2 software. This identifies four
potential areas of correction on each foot (forefoot, midfoot, lateral
and rearfoot), from analysis of the plantar pressure data. We
compared orthotic prescription in walking versus running.
Results: An orthotic prescription was generated in 64.7% of feet
when walking and 35.2% when running. A midfoot antipronation
wedge was prescribed for excessive medial mobility of the midtarsal
joint when walking in 42% and when running in 4% of cases. ¥
analysis confirmed significance (p<<0.01).

Conclusions: Analysis of plantar pressures running versus walking
gait reduced the orthotic prescription rate by half. When using D3D
software orthotic, prescription should be made from a dynamic
assessment.

A FASCIAL ORIGIN FOR UNDIAGNOSED POSTERIOR THIGH PAIN

'E Falvey, A Franklin-Miller, 2P McCrory. 'University of Melbourne, Melbourne,
Australia; Centre for Health, Exercise and Sports Medicine, University of Melbourne,
Melbourne, Australia

Background: Posterior thigh pain is common and significant in
terms of morbidity and time lost from sport. The majority of acute
posterior thigh injuries involve the hamstring muscle group. A
review of the literature shows that 15-20% of acute presentations
of posterior thigh pain are imaging negative for hamstring
muscle trauma. This non-muscle-related pathology is generally
regarded as being neuromeningeal in origin. Damaged fascia is
subject to inflammation and fibrosis. Innervation of fascia has been
demonstrated, making it a plausible pain-generating structure in
this area.

Objective: To investigate the clinical anatomy of the posterior
thigh, to challenge the view that non-muscle-related posterior thigh
pain is predominantly neuromeningeal in origin, proposing alter-
native pain-generating structures.

Design: The configuration, fibre alignment, bony anchors and
related structures of the deep fascia of the thigh were examined on
the posterior thigh of 20 adult, formalin-fixed cadavers. Neural
structures of significance in the area were identified and their
relations noted.

Setting: Department of Anatomy, University of Melbourne.
Main Outcome Measures: Gross anatomical and microscopic
studies were conducted on areas examined.

Results: The fascia of the posterior thigh is morphologically
dissimilar to that seen elsewhere in the proximal lower limb. The
homogenous, smooth texture of fascia seen elsewhere is replaced
with a more friable structure, which is firmly tethered to the skin,
especially at the buttock crease. Histological specimens show that
“digitations” link the fascia to skin through subcutaneous fat. The
proximity of the posterior femoral cutaneous nerve and its
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perforating branches to the overlying fascia expose it to injury
when haemorrhage or inflammation occurs.

Conclusions: Damage to, inflammation of, or traction on the
posterior fascia of the thigh may generate pain in itself, or irritate
the posterior femoral cutaneous nerve or its branches. This is a
proposed alternative aetiology of posterior thigh pain when
muscular trauma has been excluded.

SPORTS AND RECREATION INJURY, FROM THE PLAYING FIELD
TO THE HOME: OUT OF THE FRYING PAN AND INTO THE FIRE

'E Falvey, 2J Eustace, 2M Molloy. "University of Melbourne, Melbourne, Australia;
2Department of Medicine, Cork University Hospital, Cork, Ireland

Background: The beneficial effects of sporting activities and active
recreation are numerous; potential complications, such as injury,
may detract from these favourable effects. These complications
need to be adequately understood if they are to be minimised.
Objective: To quantify the toll of sports and recreation-related
injury (SRI) on Irish emergency department attendees.

Design: Prospective cohort study.

Setting: A large regional emergency department in Ireland.
Participants: All patients over 4 years of age attending, during a 6-
month period.

Main Outcome Measures: The nature and circumstances of SR,
including subsequent investigation and management.

Results: Over the 6 months, SRI caused 3172/22 465 of emergency
department attendances. Fracture rate was highest in the 4-9-year-
old age group (44%), steadily reducing to 20% in those aged 52—
63 years. On multivariate logistic regression the adjusted odds ratio
(OR) of fracture was higher for children (versus adults) at 1.21 (95%
CI 1.0 to 1.45) and showed no gender difference (females versus
males) 0.99 (0.8 to 1.2). The adjusted OR was higher for upper-limb
5.8 (4.5 to .6) and lower-limb injuries 1.87 (1.4 to 2.5) versus axial
injury and for fall 2.2 (1.6 to 2.9) and external force 1.59 (1.2 to 2.1)
versus an overextension mechanism of injury. In the same model,
“play” was independently associated with fracture risk, adjusted
OR 198 (1.2 to 3.0; p=0.001) versus low-risk ball sports 1.0
(reference); an effect size similar to that seen for combat sports 1.96
(1.2 to 3.3; p=0.01) and greater than for presumed high-risk field
sports 1.4 (0.9 to 2.0).

Conclusions: Fall and subsequent upper-limb injury was the
commonest mechanism underlying SRI fracture. Increased super-
vision, especially for several specific “‘play’” activities such as home
play with a trampoline or a “bouncy castle” and measures to
prevent and reduce the severity of falls may attenuate the
occurrence of potentially disabling SRI.

093

'0 Faude, 'T Meyer, ?B Federspiel, ?W Kindermann. "Institute of Sports Medicine,
University Paderborn, Paderborn, Germany; “Institute of Sports and Preventive
Medicine, University of Saarland, Saarbriicken, Germany

INJURIES IN THE FIRST GERMAN FOOTBALL LEAGUE

Background: Epidemiological studies on football injuries are the
basis for the implementation of prevention programmes. Recently,
considerable regional variability in injury incidence was reported.
No injury statistics from German male football are available so far.
Objective: To analyze injuries in the first German football league
by means of media information.

Design: Prospective epidemiological study.

Setting: Season 2004/5 (including preparation).

Participants: 471 male players participating in at least one regular
match.

Data Assessment: All available information on time-loss injuries
(localisation, diagnosis, duration of absence) and on exposure time
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in regular matches were collected from print and online media
(“Kicker Sportmagazin”) regularly reporting about injuries of first
league players.

Results: 392 players had 1187 injuries. 37% of injuries occurred
during regular matches, leading to an incidence of 37 injuries per
1000 playing hours. 76% of all injuries occurred at the lower
extremities, with thigh (N = 222), knee (N = 197) and ankle
(N = 166) being the most frequent locations. 12% of all injuries
(N = 144) led to a duration of absence of more than 28 days,
resulting in an average of two players of each team missing the
complete season due to severe injuries. 45% of these injuries
occurred at the knee. The most frequent diagnoses were contusions
(16%), strains (14%) and sprains (13%). Goalkeepers (1.9 injuries per
player) had fewer injuries (p = 0.006) than field players (defenders
2.6; midfielders 2.5; strikers 2.7). Injury frequency was increased at
the end of the first and second leg. No significant correlation was
observed between injury frequency and team success.
Conclusions: Injury incidence in the German national
league during the season 2004/5 was in the upper range of values
reported by previous prospective studies in other countries. A
limitation of this approach is that media-based injury statistics
seem almost complete but an exact diagnosis was not possible in all
incidents.

094 | HAMSTRING STRETCHING USING A WHOLE-BODY VIBRATION
PLATFORM

J Feland, T Hopkins, | Hunter, W Johnson. Brigham Young University, Provo, Utah,
USA

Background: Only two whole-body vibration-related studies have
looked at measures of hamstring flexibility; however, neither study
has used the platform as the stretching modality.

Objective: To compare 4 weeks of hamstring stretching (static
versus static on a whole-body vibration platform) and to compare
residual effect.

Design: Randomised, single-blind, repeated measures.

Setting: University.

Participants: 34 active college-aged students (15 female, 19 male)
(22.7 + 1.7 years, range 21-27) completed the study (five did not
finish). Participants were required to have ‘tight” hamstrings,
defined as less than 70° on a straight-leg-raise test.

Intervention: Subjects were randomly assigned into one of three
groups (control, static stretch only, or static stretch on a whole-
body vibration platform). All subjects stretched five times per week
for 4 weeks for five repeats for 30 s each leg. Following the
stretching intervention subjects returned once a week for 3 weeks
for follow-up flexibility measurements to monitor retention. All
flexibility measurements were made by a researcher who was
blinded to group assignment. Both legs were measured before the
start of stretching (baseline), after 4 weeks of stretching and for
3 weeks after intervention.

Outcome Measurements: Flexibility of the hamstrings using the
passive knee extension method, as measured in degrees.

Results: A significant difference existed over in group*time for the
right leg (p<<0.0001, F(8,124) = 12.591) and left leg (p<<0.0001,
F(8,124) = 9.993). Post-hoc analysis (p<<0.05) revealed both inter-
ventions had significantly greater flexibility than control after
4 weeks of stretching and at 1 week post. Static stretch only
returned to baseline after the second week post-intervention but
whole-body vibration did not return even after 3 weeks (still
significantly different from control).

Conclusions: Static stretching of the hamstrings while undergo-
ing whole-body vibration (26 Hz at 4 mm) improves hamstr-
ing flexibility better than static stretching alone. Flexibility gains
are also retained for a longer period of time than static stretching
alone.
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REGISTERING INJURIES AMONG WORLD CUP SKIERS AND
SNOWBOARDERS: A METHODOLOGICAL STUDY

TW Flgrenes, L Nordsletten, S Heir, R Bahr. Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Background: The International Ski Federation (FIS), in coopera-
tion with the Oslo Sports Trauma Research Centre, has established
an injury recording system, the FIS Injury Surveillance System, to
monitor injuries to World Cup athletes in skiing and snowboarding.
Objective: The purpose of the current study was to compare three
different methods for recording injuries in this setting.
Design/Setting: Injury information regarding injuries sustained by
World Cup athletes in alpine, freestyle, snowboard, ski jumping,
Nordic combined and cross-country skiing during the 20067 winter
season were recorded through three separate and independent
recording systems; prospective recording by technical delegates
from FIS, prospective recording by the medical staff of six World
Cup teams and retrospective interviews with athletes (or in their
absence, coaches/physical therapists/physicians) from the same six
nations. The injury definition was “‘all injuries that occurred during
official training or competition and required attention by medical
personnel”. Injuries occurring to athletes from the selected nations
in World Cup/World Championship events have been used to
compare the different recording methods.

Results: A total of 100 unique injuries to 623 World Cup athletes
were identified from World Cup/World Championships events
during the 2006-7 winter season from any of the three recording
methods. Of these, 91% were registered through the interviews,
47% by the medical staff and 27 % by the technical delegates. Only
20 injuries (20%) were captured by all three methods. A total of 64
time-loss injuries (leading to absence from training/competition for
at least one day) were registered. The interviews captured 60 (94%)
of these, the team medical staff 39 (61%) and the technical delegates
reported 23 (36%) time-loss injuries, whereas 18 (28%) were
registered by all three systems.

Conclusion: Retrospective interviews with athletes/coaches
regarding injuries during the past 6 months give the most complete
picture of injuries to World Cup athletes in skiing and snowboard-
ing.

Funding: The FIS Injury Surveillance System has been established
through a generous grant from DJO.

HIGH-SPEED VIDEO ANALYSIS OF AN ACCIDENTAL SUPINATION
ANKLE SPRAIN: A CASE REPORT

D Fong, P Yung, Y Hong, KM Chan. The Chinese University of Hong Kong, Hong Kong,
China

Background: Ankle sprain injury is the most common single type
of sports injury; however, its mechanism was only presented
qualitatively but not quantitatively in the literature.

Objective: This study quantitatively presents an accidental
supination ankle sprain injury case.

Design: Case report.

Setting: A biomechanics laboratory setting.

Participant: One male athlete (aged 23 years, height 1.75 m, body
mass 62.6 kg).

Case Report: The participant performed a series of cutting
motions. In each trial, the subject ran forward for 6 m at his
maximum speed, stepped with his right foot and changed his
moving direction to the left in the shortest time he could. In the
fourth trial, the participant accidently sprained his ankle with a
supination mechanism. The injury was immediately diagnosed as a
grade one anterior talofibular ligamentous sprain by an orthopaedic
biomechanist. The motion was captured by three high-speed
cameras at 100 Hz. The major anatomical positions at the lower
limb were manually digitised with a motion analysis system. Ankle
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kinematics was calculated with a standard biomechanics method. A
standing trial served as the offset position. The same procedure was
performed for the three successful normal trials before the injury
trial for comparison. Ankle angles and angular velocities were
presented in the three orthogonal anatomical planes.

Results: For the injury trial, the ankle was internally rotated for
20° and inverted for 17° at landing. After landing, the ankle
plantarflexed, lifted and laterally swung the rearfoot and shifted the
foot contact to the forefoot region. This introduced a sudden
explosive kinematic change in 0.04 s, which reached a maximum
inversion of 103°. The peak inversion velocity was 2267°/s, which
was approximately six times that in normal trials.

Conclusion: This study quantitatively reported the ankle kine-
matics during an accidental supination ankle sprain injury case.

097 | CAN THE RSSCAN FOOTSCAN D3D ORTHOTIC REDUCE THE
INCIDENCE OF LOWER-LIMB INJURIES IN INITIAL MILITARY

TRAINING?

'A Franklyn-Miller, 2W Boyington. "Centre for Health, Exercise and Sports Medicine,
Melbourne, Australia; ?Britannia Royal Naval College, Dartmouth, England

Background: Lower-limb injuries are common in initial military
training. Causation of injury is recognised as multifactorial but
abnormal biomechanics are contributory. Previous work has
demonstrated that the Footscan system and D3D software can
predict a risk of lower-limb injury. No studies have assessed
whether an in-shoe orthotic can have an effect on injury reduction.
Objective: This study is designed to assess the injury risk reduction
of the D3D in-shoe orthotic.

Design: A prospective, non-blinded, randomised controlled trial.
Subjects walked over a 1 m Footscan pressure plate five times at a
natural cadence. Power calculations gave n = 400 for a power of
0.80 with o = 0.05. Plantar pressure data were recorded and the
subjects allocated to one of two risk groups. Subjects in the at-risk
group were randomly assigned to receive an orthotic insole
prescribed using the D3D system or no orthoses. The low-risk
group had no intervention. Injury rates were followed prospectively
for 14 weeks.

Setting: Military initial training establishment.

Participants: 400 male subjects (17-34 years) were recruited and
gave informed consent with ethical approval from the MOD
Research Ethics Committee.

Interventions: The D3D orthotic is a bespoke computer designed
EVA insole, prescribed and worn throughout the new entry course.
Outcome Measures: Lower-limb injuries considered attributable
were defined by withdrawal from training for more than 2 days.
Results: Injuries were compared in both groups and in the
background group. Injury rates in the D3D group were 19% and
in the non-D3D group 62%, the control group rate of injury was
similar to the background rate from previous work of 21%. This
gave an adjusted relative risk of 0.43 and a number needed to treat
of 2.32 (Fisher’s test p<<0.01).

Conclusions: The D3D orthotic can reduce injury risk in initial
military training. This has significant implications for wider injury
prevention in sport and recreational activity.

CHANGES IN TIBIAL ROTATION DURING LOCOMOTION: EFFECTS
OF SHOE TYPE

'M Fukano, ?T Fukubayashi, *Y Nagano, *KJ Saitama. "Waseda University, Saitama,
Japan; *Faculty of Sport Sciences, Waseda University, Saitama, Japan, *Waseda
University Graduate School of Sport Sciences, Saitama, Japan

Background: Tibial rotation that accompanies foot pronation has
been proposed as a key factor of running-related injuries such as
patellofemoral pain syndrome, shin splints and stress fractures.
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Precise analysis of locomotion is difficult and the effect of shoe type
on tibial rotation during locomotion is unknown.

Objective: To determine the effect of shoe type on reducing tibial
rotation during locomotion.

Design: Experimental comparative study under three conditions:
barefoot, shoe A (Adidas adiStar Control) and shoe B (Adidas
Response Cushion).

Setting: 24 markers were secured on the left limb of each subject.
Three-dimensional kinematic data were collected using motion
analysis. The data were processed using the point cluster technique.
Participants: Ten healthy subjects (seven men, three women)
participated in this study.

Interventions: Subjects were required to walk and run while
barefoot and wearing two types of athletic running shoes. The
greatest difference between the shoes was the design of the heel
structure; shoe A allows the rearfoot to move freely, whereas shoe B
provides a secure heel fit.

Main Outcome Measurement: The 6 degrees of freedom motion
of the tibia with respect to the femur was calculated in the stance
phase. The internal/external rotation of the tibia was analyzed after
foot strike.

Results: In all three conditions, all subjects experienced internal
rotation of the tibia after foot strike. Both shoes reduced the
amount of tibial rotation during running; however, shoe B had a
greater effect than shoe A (barefoot 13.5 + 6.2°, shoe A
11.1 + 4.7°, shoe B 9.7 + 5.0°). While barefoot, internal tibia
rotation after foot strike had a bimodal waveform pattern. The
pattern of tibial rotation changed to unimodal with shoes,
especially with shoe A.

Conclusions: Tibial rotation that accompanies foot pronation can
be reduced by wearing the appropriate type of shoe.

EPIDEMIOLOGY OF ACUTE HEAD INJURIES IN YOUTH SOCCER
M Giannotti, H Tamim, A Macpherson. York University, Toronto, Canada

Background: Limited studies have been done to assess head injury
characteristics for youth soccer players in Canada.

Objectives: To investigate head injury characteristics of youth
soccer players and the relationship between demographic and injury
characteristics with severe injury.

Design: Descriptive epidemiological study, using the Canadian
Hospitals Injury Reporting and Prevention Programme.

Setting: Competitive and non-competitive Canadian youth soccer
players.

Patients (or Participants): 32 149 patients with soccer-related
injuries, aged 5-19 years, presenting to emergency departments of
participating hospitals from 1994 to 2004.

Interventions (or Assessment of Risk Factors): Demographic
and injury-related variables included age, sex, nature of injury, body
regions injured, type of soccer and mechanical factors.

Main Outcome Measures: If patients required hospital admission.
Results: Head injuries constituted 14.7% of all emergency
department visits. Across all age groups males constituted a higher
proportion of head injuries, the highest in the 5-9 year age group
(23%). The proportion of patients with head injuries who required
hospital admission was 3.5%. Compared with patients with head
sprains/strains, the odds of hospital admission was highest for
patients with concussions followed by those with fractures (odds
ratio (OR) 4.8, 95% CI 2.2 to 10.7 and OR 4.7, 95% CI 2.0 to 11.0,
respectively). Logistic regression analysis revealed that significant
correlates of head injuries associated with hospital admission were:
being male (OR 1.5, 95% CI 1.0 to 2.3), aged 15-19 years (OR 2.2,
95% CI 1.4 to 3.6) compared with the reference age of 5-9 years and
playing unorganised soccer (OR 1.6, 95% CI 1.1 to 2.3).
Furthermore, injuries due to contact with structures, surfaces or
objects were significantly at higher odds for hospital admission
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when compared with injuries due to contact with balls (OR 2.1,
95% CI 1.2 to 3.7).

Conclusions: Head injuries constituted a significant proportion of
soccer-related injuries presenting to emergency departments.
Injuries requiring hospital admission due to contact with structures,
surfaces or objects on/or around the field of play should be
reconsidered for injury prevention efforts.

STRESS FRACTURE OF THE FIFTH METATARSAL BONE IN
ATHLETES

'A Giske, EA Rosenlund. "University of Tromsa, Tromsa, Norway; ?Volvat Medical
Centre, Oslo, Norway

Background: Stress fractures of the fifth metatarsal bone is
common in athletes. Non-operative treatment has a high incidence
of delayed healing and refracture.

Objective: Internal fixation with a solid AO cancellous screw leads
to healing and rapid return to athletic activity.

Design: Retrospective study of patients treated from 1995 to 2006
at Volvat Medical Centre.

Patients: The group consists of 37 patients with 40 metatarsal
stress fractures (two female and 35 male athletes). 36 patients with
39 fractures were available for an interview. 29 were soccer players,
four team handball players, one basket player and two long distance
runners. The average age was 23.7 years (17-32) and average
follow-up time was 64.7 months (10.1-146.2). 33 of the 39 fractures
were previously treated conservatively (84.6%).

Interventions: All patients were treated with a solid 4.5 mm AO
cancellous screw.

Results: To this date there has been no recurrence of fractures.
Treatment was rated successful if the patient was able to return to
the previous level of activity. The time from operation until the
patient returned to full activity varied from 1.4 to 5.3 months,
median 2.0 months. Three patients did not return to their previous
level of activity. All fractures were radiologically healed. There were
no infections. Only one of the 33 cases with the screw in situ has
pain, limiting some of the patient activity. 10 patients have
experienced tenderness of the area when kicked or stepped on. 38
out of 39 operations resulted in patient satisfaction and they would
have gone through the treatment again.

Conclusions: Patients with incomplete osteosynthesis due to
conservative treatment of stress fracture of the fifth metatarsal
bone in athletes achieve satisfying results using operative intrame-
dullary AO cancellous screw fixation. This treatment is associated
with few complications, early return to full sports activity and a
low rate of refractures.

WEIGHTLIFTER'S KNEE: A DIFFERENT PATHOLOGY, A DIFFERENT

PREVENTION PROGRAMME?

'M Gonzélez, 'P Lillo, G Moneva, 'JA Heredia, 'E Gutiérrez. 'Higher Sports Council,
Madrid, Spain; ?Spanish Weightlifting Federation, Madrid, Spain

Background: The Spanish weightlifters’ medical follow-up found
up a high prevalence of quadriceps pathology, defined as tendinosis.
The question is whether this should be the focus of prevention in
the same way as patellar tendinosis.

Objective: To determine the prevalence of overload pathology in
the quadriceps tendon in the Spanish weightlifting national team
by means of ultrasound and its treatment.

Materials and Methods: 12 elite weightlifters from the national
team were included in the study. Their clinical records were
collected and an ultrasound study was performed in longitudinal
and transversal planes with a Philips 3500 HDI system in supine
and with the knee flexed in 120°. Tendon echographic morphology
and patella superior enthesis structure were checked and ante-
roposterior diameter in both planes was measured.
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Results: The age was 18.1 years (19.4 for men and 16.2 for women)
and weight was 65.9 kg (67.9 for men and 63.1 for women). The
average career on the national team was 5.1 years, with five out of
12 in their second year and the remainder with more than 4 years in
the team. Nine weightlifters had clinical symptoms (75%).
Ultrasound showed moderate bilateral tendon degeneration in
two male weightlifters (16%) and mild degeneration in five (42%).
Hypoechogenic intratendinous areas with linear hyperechogenic
deposits inside were found. In other cases, hyperechogenic images
and irregularity at the patella superior rim were detected. The
power Doppler application did not show significant neovascular
formation.

Conclusions: Quadriceps tendinosis in weightlifters is different
from the classic jumper’s knee, hence the former should be termed
“weightlifter’s knee”. The biomechanical demands are completely
different with extension knee movements from maximally flexed
positions and with very high axial loads. This means that an
eccentric prevention programme ought to be designed in a different
way.

DEVELOPMENT AND PRELIMINARY VALIDATION OF THE
TEAMMATE SUPPORT FOR INJURY SCALE

'B Gottlieb, ?A Gayman, *G Kerr. "University of Guelph, Guelph, Canada; *Wilfred
Laurier University, Waterloo, Ontario, Canada; *University of Toronto, Toronto, Canada

Background: A serious injury is a major life event that can leave
many athletes feeling highly distressed because it threatens a valued
identity and associated goals. The psychological and physical
recovery of injured athletes may be hastened by two types of
support that are best provided by teammates, namely identity and
motivational support. Moreover, a voluminous literature reveals
that appropriate and well-timed support can serve a preventive
function by buffering stress and promoting desirable health
behaviours.

Objective: The current study aims to develop a psychometrically
acceptable multidimensional measure of teammate support for
injury that can be used as a screening tool to assess the availability
and provision of different types of support following injury, as a
research tool in studies examining stress moderators among athletes
and as an outcome measure in interventions to improve support for
athletes.

Design: Cross-sectional surveys and qualitative interviews.
Setting: Participants were recruited and interviewed at four
community sports injury clinics.

Participants: The 26-item teammate support for injury scale
(TSFI) was administered to a sample of 112 young male and female
competitive athletes (mean age 21 years), including 49 varsity
players, who had been sidelined by an injury for at least a week.
Main Variable: The TSFI taps injured athletes’ perceptions of the
frequency of their receipt of emotional, tangible, informational,
motivational and identity forms of support in the past month from
the teammate or training partner with whom they have the closest
relationship, using five to six items that are rated on a 7-point scale
for each type of support.

Results: A factor analysis with oblique rotation of the 26 items did
not confirm the hypothesised five-dimensional structure, yielding a
simple structure with three interpretable factors corresponding to
identity, emotional and practical support that accounted for 59.2%
of the variance in the data and with acceptable alphas of 0.82, 0.89
and 0.86, respectively. Mean levels of support were 4.76 for identity
support, 4.73 for emotional support and 4.18 for practical,
rehabilitation support. Preliminary validation of the TSFI did not
support its hypothesised relationships with validated measures of
perceived availability of support, mood and athletic identity.
Conclusion: Further validation work and psychometric testing of
the TSEFI are needed.
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