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Infographic. Running myth: switching to a non- rearfoot 
strike reduces injury risk and improves running economy
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Endurance running is associated with high 
rates of injury,1 with injury causation often 
complex and multifactorial.2 Running 
biomechanics are thought to play a role 
in the aetiology of running- related injury.3 
Therefore interventions to change running 
technique may assist in the prevention and 
management of injuries.4

The overwhelming majority of recre-
ational shod distance runners run with 
a rearfoot strike pattern.5 Running with 
a rearfoot strike has been retrospectively 
associated with greater risk of running- 
related injury,6 and switching to a non- 
rearfoot strike pattern has been reported 
to improve symptoms in runners with 
anterior lower leg pain and patellofemoral 
pain.7 8 As such, changing strike pattern 
has become a commonly considered and 
promoted strategy when attempting to 
prevent and manage injury in endur-
ance runners9 (see figure 1). Many elite 
runners tend to use a non- rearfoot strike 
pattern, which has led some coaches to 
encourage a non- rearfoot strike pattern 
in their runners in an attempt to improve 
performance.9

Yet, significant changes in other biome-
chanical variables result when transi-
tioning to a non- rearfoot strike pattern. 
While switching to a non- rearfoot strike 
pattern may reduce load on the knee; 
the foot, ankle and lower leg will experi-
ence a rapid increase in loads.9 If training 
loads are not managed appropriately, a 
runner will experience an elevated risk of 
a running- related injury during transition.

A recent systematic review and meta- 
analysis examined 53 studies comparing 
non- rearfoot strike with rearfoot strike 
running patterns in relation to injury, 
running economy and biomechanics.9 
While the authors identified limited retro-
spective evidence of lower rates of past 
injury in runners with a non- rearfoot 
strike pattern, no prospective evidence 
supported an association of one foot strike 
pattern with an increased or decreased 
risk of future injury.9 Therefore, the claim 
that running with a non- rearfoot strike 
pattern will reduce injury risk currently 
lacks supporting evidence. In regards 
to running economy, no difference was 
found between habitual rearfoot and 
habitual non- rearfoot strike runners, and Figure 1 
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changing foot strike pattern either reduces 
or has no effect on running economy in 
the short term.9 10 The take home message 
from the Anderson et al systematic review 
was simple: based on a current lack of 
evidence ‘changing foot strike pattern 
cannot be recommended for an unin-
jured rearfoot strike runner’ and further 
research is required in this area.9

So, what Should RunneRS do?
When considering injury risk and perfor-
mance, runners should understand 
that there are safer and more effective 
interventions than changing foot strike 
pattern. Using gait retraining in runners 
to reduce the loading rate of the vertical 
ground reaction force has positive find-
ings in relation to injury risk11. However, 
further research is required to deter-
mine best practices for the use of gait 
retraining for decreasing injury risk in 
runners. Furthermore, consistent strength 
training significantly improves running 
economy, maximal sprint speed and time 
trial performance in endurance runners.12 
While heavy strength training reduces the 
rate of overuse injuries in other athletes,13 
its effectiveness in reducing injury rates 
in runners has not yet been established. 
Runners are advised to consult a health 
professional who has experience working 
with runners for advice on reducing 
injury risk specific to their individual 
circumstances.

Uninjured runners considering a tran-
sition from a rearfoot to a non- rearfoot 
strike pattern should do so with the under-
standing that neither an injury prevention 
nor performance benefit may result, and 
those who proceed may face an initial 
increased injury risk as their body adapts 
to the change in loading.9
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