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Study uses GPS technology to predict football
injuries

August 2 2016

Footballers' injuries may be predicted by looking at players' workloads
during training and competition, according to new research.

Researchers discovered that the greatest injury risk occurred when
players accumulated a very high number of short bursts of speed during
training over a three-week period.

The University of Birmingham and Southampton Football Club worked
together to analyse the performance of the performance of youth players
and observe the links between training and injury - publishing their
findings in the British Journal of Sports Medicine.

The findings now provide a set of initial guidelines for helping to reduce
the occurrence of injuries in elite youth football. They show that GPS
technology and accelerometers can be used to predict the risk of both
contact and non-contact injuries.

The study is the first to monitor injury risk using the GPS technology
used to track players' speed and acceleration - from both training and
competition in football.

Lead researcher Laura Bowen is the First Team Data Scientist at
Southampton FC and studying under the supervision of Dr Frangois-
Xavier Li for her PhD in Sport Sciences at the University of
Birmingham, in the UK. She said of the study's findings:
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"Our research has huge practical and scientific application. It expands on
a recent body of literature in rugby league and cricket which has
proposed that the prescription of workloads may be more indicative of
injury than the load itself.

"The results of our study demonstrate this, with high, excessive
workloads associated with the greatest injury risk. However, when the
players were exposed to these high loads progressively, over a period of
time, the risk of injury reduced significantly.

"Ultimately, players who safely train harder, may develop a greater
resilience and tolerance for the intensity and fatigue of competition by
increasing their physical capacities."

Dr Frangois-Xavier Li, from the University's School of Sport, Exercise
and Rehabilitation Sciences, said: "To increase the chances of success,
coaches give players training loads which push the boundaries of what
footballers can achieve without exceeding what their bodies can tolerate.

"An appropriate balance is required between training, competition and
recovery to hit peak performance, whilst avoiding injury. However, this
balance is not always adequately maintained - highlighted by the higher
injury rate in football than many other team sports.

"These findings provide initial guidelines for optimal workloads to
reduce the occurrence of injury in elite youth football, but we should be
cautious about directly applying this work to different teams and sports
due to the specific nature of football's physical demands."

The study used a range of player performance data gathered by GPS
equipment worn by the players in training, including: total distance
covered; distance covered at high speed; total load/forces experienced;
and short bursts of speed.
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This data was then analysed in relation to 'recordable injuries', which
caused an absence from football activity - classified as mild, moderate or
severe - of anything from a couple of days to several weeks. The study
found that:

* High level of acceleration over a three-week training period was
the strongest indicator of overall and non-contact injury risk;

e High total distance (in excess of 112km) covered over a four-
week period and high weekly total loads significantly increased
the risk of overall and non-contact injuries;

® Moderate-to-high levels of distance covered at high speed
resulted in higher overall and non-contact injury incidence
respectively; and

* Very high weekly total loads and intense levels of short bursts of
speed were significantly related to a higher risk of contact injury.

The findings suggest training should be organised so that distance
covered at high speed and total load/forces experienced fluctuate across
a four-week period, with both high and low workloads achieved.

Footballers who can safely train harder may develop greater resilience
and tolerance for the increasing intensity and fatigue of competition.

It is known that higher workloads are linked with contact injuries in
professional rugby. The study suggests that a higher level of fatigue
relates to contact injury than non-contact injury. By increasing fitness
levels and limiting fatigue, players may be able to respond more quickly
to avoid rapid, unpredictable movements that precede contact injury.

However, in the current study the large prevalence of contact injuries in
competition goes further to highlight the importance of monitoring the
difference between normal training activity and exceptional 'spikes'.
This is particularly relevant during fixture congested periods or
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tournaments, when it is a challenge to ensure adequate recovery between
games, whilst maintaining optimum training loads.

More information: Laura Bowen et al, Accumulated workloads and
the acute:chronic workload ratio relate to injury risk in elite youth
football players, British Journal of Sports Medicine (2016). DOI:
10.1136/bjsports-2015-095820
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