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ANTICIPATION ALTERS LOWER-LIMB BIOMECHANICS 
DURING DROP-JUMP LANDINGS 
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 PROCEDURE 

To determine i) if kinematic or kinetic differences occur between anticipated and 
unanticipated drop-jump landings and ii) if the unanticipated landing kinematics are 
similar to those observed during ACL injury scenarios 

 KNOWLEDGE GAP 
Injury Incidence 
• The anterior cruciate ligament (ACL) is the most frequently  
    injured knee ligament1 

• Estimated incidence of 0.17-0.23 per 1000 athlete exposures2 

Injury Scenario 
• Rapid decelerations, such as a jump landing, are associated 

with ACL injury3,4 (Figure 1) 

• Typically follows a reaction to an external, unanticipated 
stimulus 

• Reduced knee flexion and greater knee abduction during 
landing is associated with ACL injury3,4 (Figure 1b) 
 

Drop-jumps 
• Reflective of high risk sport movements 
• Easily implemented in rehabilitation setting 
• Has been shown to retrospectively predict ACL injury5 

• ACL injury mechanisms are commonly derived from evidence gathered during highly 
controlled lab-based activities 

 

• Implementing an unanticipated component into testing protocols could provide a 
more realistic simulation of injury mechanisms during sport related movements 

          - Athlete is unable to pre-plan their movement strategy6 
 

• To date no study has compared biomechanical differences during anticipated an 
unanticipated single-leg drop-jump landings 

WARM-UP/FAMILIARISATION INSTRUMENTATION DROP-JUMPS 

Participants (preliminary findings) 
• 5 male and 5 female participants  
(21 ± 2 yrs; 1.64 ± 0.17m; 77.8 ± 10.2 kg) 
• No prior surgeries in lower-limb 
 

Drop-Jumps (Figure 3) 
1) Step-off a standardized raised platform  
2) Land with two feet (first landing) 
3) Perform a maximal vertical jump 
4) Land on one leg (second landing) 
 
 

 
 

 DISCUSSION  CONCLUSION 
• These findings indicate that anticipation does not affect the take-off phase of a drop-

jump; however, altered lower-limb landing strategies are adopted when the 
movement is unanticipated 

 

• Due to the inherently random nature of sport activities and the observed differences 
between anticipated and unanticipated landings, inferring injury risk from pre-
planned movements has limitations8 

 

• These findings provide further evidence for the use of unanticipated tasks during 
laboratory testing, as pre-planned movements may not accurately represent joint 
positioning during sport situations 

Figure 3. Participants 
performed drop-jumps 
from a raised platform 
aligned to their tibial 
plateau. 

Figure 2.  
Visual cue for a 
left leg landing.  

Figure 1. Non-contact ACL injury during a 
single-leg landing.3 
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UNANTICIPATED 

ANTICIPATED 

 RESULTS 
Take-Off 
• No statistically significant differences were identified for any joint 

during the take-off phase of the drop-jump 
 

Second Landing 
• Participants landed with greater ankle internal rotation moment 

during 20-25% (p=0.024; d=0.667) and 28-37% (p=0.024; d=0.688) of 
the landing phase during the unanticipated condition 

• Participants landed with greater hip abduction (p=0.038; d=0.733) 
over the entire landing phase (0-100%) and greater hip external 
rotation during 83-100% (p=0.048; d=0.220) of the landing phase 
during the unanticipated condition 

 

• Although no differences were identified at the knee joint, participants landed with 
greater hip abduction and greater external rotation when the movement was 
unaticipated 

 

• The observed kinematic differences are not associated with an increased risk for 
sustianing an ACL injury 

 

• Given that proximal factors, such as hip position, play a contributing role towards 
controling knee mechanics7, the greater hip external rotation may have been adopted to 
limit deviations in knee angle 

 

• Since no differences were identified during take-off, it appears that the altered hip 
positions were a result of the unanticipated visual cue 

Figure 4. (A) Ankle Internal Rotation Moment, (B) Hip Abduction Angle, and (C) Hip Internal Rotation Angle during the landing phase of 
the single-leg drop-jump. Black line represents unanticipated condition; blue line represents anticipated condition; red horizontal bar 
represents statistical significance (p≤0.05) between dominant and non-dominant limbs. 

DOMINANT LIMB SPM 

Visual Cue 
• Landing leg randomly signalled through projector (Figure 2) 
• Displayed ~300ms before 2nd landing for unanticipated and prior to step-

off for anticipated 
• Five trials completed for each landing condition 
 

Statistical Analysis 
• 3D lower-limb kinematics & kinetics during take-off and landing phases 
• Paired sample t-tests using statistical parametric mapping (SPM) (p≤0.05) 
• Effect size determined using Cohen’s d 
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