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Summary 

Ultimate frisbee players have a high rate of lower limb injury 

such as ACL tears. We studied the prevalence of high-risk 

cutting maneuvers in women’s collegiate ultimate players 

during competition using lower-body wearable motion 

sensors. Cutting frequency ranged from 0 to 19 cuts per point. 

Sharp cuts (greater than 120° change of direction) were more 

prevalent than shallow cuts. Average speed of cutting was 

greater than 3 m/s. These statistics quantify in-game 

movement characteristics that can be used to structure 

laboratory studies of injury risk. 

Introduction 

Ultimate frisbee is a popular sport played regularly by over 1 

million people in the United States [1]. It has been little-

studied in clinical and biomechanical research likely because 

it is a relatively new and recreational sport. However, ultimate 

accounts for one of the highest rates of injury in collegiate 

club sports [2], especially in the lower limbs [3]. In these same 

collegiate leagues, women sustain injuries twice as often as 

men [2].  

To better understand the risks involved with playing ultimate, 

we quantified the frequency and velocity of “cutting” 

movements – abrupt changes of direction – of female ultimate 

players during competition. Cutting is important because of its 

high correlation to lower limb injuries, especially anterior 

cruciate ligament (ACL) tears. Based on common directions 

and speed of cuts observed, recommendations can be 

developed for future laboratory studies to understand and 

mitigate injury [4]. 

Methods 

3 members of a top-level women’s collegiate club Ultimate 

team played in 4 tournament games while wearing motion 

tracking sensors, including a lower body XSens MVN Awinda 

inertial sensor system and a VX Sport GPS sensor. Movement 

was reconstructed using the XSens lower-body model, 

including spatial displacement and bilateral limb pose. For 

each foot contact gathered during game play, pelvis velocity 

was calculated, with step direction defined as angular change 

from the previous step’s direction. 

 

Table 1: Summary of cutting movements from each participant 
 

P1 6 16 8 8 2.82

P2 2 26 3 23 3.25
P3 2 8 2 6 3.19

Total 10 50 13 37 3.10

Average Cut 

Speed (m/s)

Cuts 

Observed

Points 

Observed
Participants

Shallow: 

60°-120°

Sharp: 

120°-180°

 

 

Figure 1: How often players cut 

Cuts were defined as steps that deviated more than 60˚ and 

were performed at over 2 m/s. Cuts were binned according to 

direction change in 30˚ increments, and further classified as 

shallow (60˚-120˚) or sharp (120˚-180˚) cuts. 

Results and Discussion 

For the 4 games that were tracked, 10 points were recorded 

ranging from 1.3 to 5.6 minutes (mean of 3.4 minutes per 

point). Throughout these 10 points, 50 cuts were observed.  

Figure 1 shows the directions of all 50 cuts relative to the 

direction of the previous stride. Sharp cuts made up 74% of all 

cuts performed by participants. Table 1 shows the cutting 

summary for each player. Cuts occurred between 0 and 19 

times per point at an average speed just over 3 m/s. These data 

suggest that a women’s collegiate ultimate player in a 

competitive game performs cutting roughly 5 times per point 

and performs more sharp cuts than shallow cuts (p=.0004).  

The speeds of sharp cuts and shallow cuts were also shown to 

be different (p=.008). The average speed of sharp cuts was 

3.27 m/s while average shallow cuts were 2.62 m/s.  

Conclusions 

Because cutting has a high risk for injury, laboratory studies 

on cutting in ultimate athletes are recommended. These studies 

should focus on cuts greater than 120˚ in order to be 

representative of common directions seen in real games. 
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