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ABSTRACT

Objective To examine theeffect of a comprehensivewarm-

up programme designed to reduce the risk of injuries in

female youth football.

Design Cluster randomised controlled trial with clubs as

the unit of randomisation.

Setting 125 football clubs from the south, east, and

middle of Norway (65 clusters in the intervention group;

60 in the control group) followed for one league season

(eight months).

Participants 1892 female players aged 13-17 (1055

players in the intervention group; 837 players in the

control group).

Intervention A comprehensive warm-up programme to

improve strength, awareness, and neuromuscular control

during static and dynamic movements.

Main outcome measure Injuries to the lower extremity

(foot, ankle, lower leg, knee, thigh, groin, and hip).

Results During one season, 264 players had relevant

injuries: 121 players in the intervention group and 143 in

the control group (rate ratio 0.71, 95%confidence interval

0.49 to 1.03). In the intervention group there was a

significantly lower risk of injuries overall (0.68, 0.48 to

0.98), overuse injuries (0.47, 0.26 to 0.85), and severe

injuries (0.55, 0.36 to 0.83).

Conclusion Though the primary outcome of reduction in

lowerextremity injurydidnot reachsignificance, the riskof

severe injuries, overuse injuries, and injuries overall was

reduced. This indicates that a structured warm-up

programme can prevent injuries in young female football

players.

Trial registration ISRCTN10306290.

INTRODUCTION

Football (soccer) is the most popular team sport in the
world. There are already more than 265 million
registered players, and the number of participants is
continuing to grow.1 In particular, the number of
women players is increasing rapidly.1 Playing football,
however, entails a substantial risk of injury, and studies
on elite and non-elite female footballers have reported

rates of injury similar to those in men,2-11 the most
common being injuries to the knee and ankle ligament
and thigh muscle strains.2-9 11 12 Women might even be
at greater risk of serious injury than men; the rate of
anterior cruciate ligament injuries is three to five times
higher for girls than for boys.13 14

The high injury rate among football players in
general and female players in particular constitutes a
considerable problem for the player, the club, and—
given the popularity of the sport—for society at large.
Health consequences are seen not just in the short term
but also in the dramatic increase in the risk of early
osteoarthritis.15-17 Despite the urgent need to develop
programmes to prevent knee and ankle injuries in
footballers, there exist only a few small or non-
randomised studies on prevention of injury in female
football players.18-20

In a recent randomisedcontrolled trial,we examined
the effect of a structured training programme (“The
11”)21 over one season among 2000 female players
aged 13-17.22 The intervention consisted of exercises
focusing on core stability, balance, dynamic stabilisa-
tion, and eccentric hamstring strength. We found no
difference in the injury risk between the intervention
group and control group, though the study was limited
by low compliance among the intervention teams.

This led us to develop an exercise programme to
improve both the preventive effect of the programme
and the compliance of coaches and players. The
revised programme (“The 11+”) included key exer-
cises and additional exercises to provide variation and
progression. It also included a new set of structured
running exercises that made it better suited as a
comprehensive warm-up programme for training and
matches.

We conducted a randomised controlled trial to
examine theeffect of the revisedprogrammeon ratesof
lower extremity injury in young female footballers. To
minimise contamination bias within clubs, we used a
cluster randomised design.
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