
Conclusions Hamstring strength endurance and fatigability
were both justified as potential risk factors of re-injury and
should be integral parts of future rehabilitation programmes
and prognostic screening.
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Background Hamstring injury incidence remains high among
male soccer players. One of the reasons is low adherence for
effective hamstring injury prevention programs. Insight in
injury risk can contribute to better adherence for injury pre-
vention measures. The hamstring outcome score (HaOS) might
provide an insight in injury risk.
Objective To determine the relation between the HaOS and
both previous and new hamstring injuries in male amateur
soccer players, and to determine the prognostic value of the
HaOS to predict the risk of hamstring injuries.
Design Data was collected during a large cluster-RCT investi-
gating a hamstring injury prevention program.
Setting This study was executed during one competition
(2016–2017) in 32 first class amateur soccer teams.
Participants 400 adult male amateur soccer players started the
study.
Assessment of risk factors The participants filled in a baseline-
questionnaire consisting of injury history and the HaOS. Dur-
ing one full competition hamstring injuries were registered
prospectively.
Main outcome measurements Previous hamstring injuries, new
hamstring injuries and the HaOS (total score and subdomains)
were considered in this study.
Results In 356 players, a significant relation was found
between the HaOS (total score and all HaOS subdomain
scores) and previous and new hamstring injury (F=17,4;
p<0.0001 and T=3.59, p=0.001, respectively). This indi-
cated that more hamstring injuries during the previous season
was related to lower scores on the HaOS and lower HaOS
scores correspond with more new hamstring injuries. With a
cut-off score of 80% on the HaOS, logistic regression models
showed a probability of 11%, 18% and 28% on a new ham-
string injury in players with 0,1 or 2 previous injuries,
respectively.
Conclusion The HaOS is significantly associated with both
previous and new hamstring injury and might be a useful tool
to provide insight in players’ hamstring injury risk when used
in combination with injury history.
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Background Low eccentric hamstring strength and sprinting
performance are associated with hamstring injury (HI) in foot-
ball; however, the off-season effects on both qualities are
unknown.
Objective The aim of the study was to investigate eccentric
hamstring strength and sprinting performance changes during
the off-season period in football players.
Design Prospective cohort study.
Setting Semi-professional (3rd-4thtier) and amateur (5th-8th tier)
Spanish footballers.
Patients (or Participants) Male footballers (n=107) were con-
tacted to participate. Seventy-four footballers (25±4 years,
178.0±6.6 cm, 74.9±8.1 kg) were included in final analyses.
Interventions (or Assessment of Risk Factors) Eccentric ham-
string strength (Nordbord) and sprint performance (30m sprint
and V-Cut test) were assessed at the beginning (May-June
2017) and end of the off-season (July-August 2017). Previous
HI, age and off-season length were considered the independ-
ent variables.
Main Outcome Measurements Eccentric hamstring strength (N;
N·kg-1), 30m sprint (5–10m splits (s)) and change-of-direction
performance (s). All outcomes were proposed before any data
collection. Data was analysed using paired t-tests and linear
mixed models.
Results No changes in eccentric hamstring strength were found
at follow-up. Large (2%, d=0.96; p<0.001) and small (1%,
d=0.46; p<0.001) decrements in performance were found for
30m sprint and 10m split time at follow-up, respectively. Pre-
vious HI, age or off-season length had no effect on any of
the outcomes.
Conclusions Footballers showed no reduction in eccentric ham-
string strength but impaired sprint performance after the off-
season period, independent of age, previous HI and length of
off-season. This may suggest the risk of sustaining a HI during
the pre-season is lowered, as a result of decreased maximal
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sprinting capacity. This implicates that introducing eccentric
hamstring strengthening during pre/early season seems relevant
as this may both increase sprinting performance and mitigate
the risk of HI during the in-season.
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Background Of all injuries common to collision sports, concus-
sions have received the most attention due to the potentially
negative cognitive effects in the short- and long- term. Stellen-
bosch Rugby Football Club (‘Maties’), the official rugby club
of Stellenbosch University, represents one of the world’s larg-
est non-professional Rugby clubs, making this an ideal cohort
for community level injury surveillance.
Objective To describe the incidence and events associated with
concussion in this large non-professional homogenous cohort.
Design A one-season prospective cohort injury surveillance
study.
Setting Students (young adults) athletes competing in the
internal (‘Koshuis’) tournament of the Maties Rugby Club in
2018
Patients (or Participants) All 807 male players registered for
the Koshuis tournament in 2018, which was comprised of
101 matches and 2,915 of exposure hours. The average age,
height and weight of this cohort was 20±2 years, 182±7 cm
and 88±14 kg, respectively.
Interventions (or Assessment of Risk Factors) Recording of all
injuries, and factors associated with injury, according to the
consensus statement for injury recording in rugby.
Main Outcome Measurements Overall, there were 89 time-
loss injuries, which equated to an injury rate of 31 per
1000 match hours (95% confidence intervals [CIs]: 24–
37), or about one injury per match. The most common
injury diagnosis was ‘concussion’ (n=27 out of 90 inju-
ries, 30%), at a rate of 9 per 1000 match hours (95%
CIs: 6–12).
Results The three most common mechanisms of concussion in
the present study were performing a tackle (33%), accidental
collision (30%) and being tackled (11%).
Conclusions Concussion was the most common injury in this
population, at a rate that was six times higher than a com-
parable cohort in the UK. Future studies should try to
explain this higher rate and subsequently reduce these
concussions.
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Background There is debate as to whether protective head-
wear should be mandated in female lacrosse; however, a lack
of quantitative evidence exists regarding the effectiveness of,
and case for, protective headwear in female lacrosse.
Objective To compare head impacts in male and female
lacrosse in terms of rate recorded by headband-mounted sen-
sors and mechanism determined by video analysis.
Design Prospective observational study.
Setting One season of suburban high school female (12 games)
and male (15 games) lacrosse competition.
Participants Adolescent female (n=15) and male (n=33)
lacrosse players.
Main Outcome Measurements Head impact rate as calculated
by the number of video-confirmed head impacts above 16 g
recorded by SIM-G (Triax Technologies) headband-mounted
impact sensors divided by the number of player-games during
one season. Mechanism of impact (i.e. player contact, fall,
stick-to-head or ball-to-head) determined by detailed video
analysis of sensor-recorded events.
Results For male lacrosse, 226 head impacts were recorded
during 272 player-games for an impact rate of 0.83 impacts
per player-game. The most common mechanism for head
impacts to male lacrosse players was player contact (57%) fol-
lowed by stick-to-head (27%), falls (15%) and ball-to-head
(2%). For female lacrosse, 7 head impacts were recording dur-
ing 109 player-games for an impact rate of 0.06 impacts per
player-game. Of the seven head impacts to female lacrosse
players, three were player contact (43%), three were stick-to-
head (43%) and one was a fall (14%).
Conclusions The impact rate for female lacrosse players is less
than 8% of the rate for male lacrosse players, which suggests
that head impacts in female high school lacrosse are rare.
However, nearly half of the head impacts in female lacrosse
were stick-to-head, for which protective headwear may reduce
the risk of injury. Therefore, further investigation of the asso-
ciation between head impact mechanism and injury in female
lacrosse is required.
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Background The Sport Concussion Assessment Tool 5th Edi-
tion (SCAT5) is the most recent version of the concussion
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