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ABSTRACT 
Within the growing market of sports-related wearable devices, dozens of consumer available 

products analyze running technique and provide feedback to the user. Feedback is used to direct the 
users’ focus of attention and influences motor learning and performance [1]. To improve running 
performance feedback should target key points within running biomechanics [2]. Aim for this study 
was to define feedback requirements for improving running technique using wearable devices. 

First, a screening protocol was developed based on: (i) the OPTIMAL theoretical framework [1], 
(ii) running biomechanics [2] and, (iii) observations of six running coaches. Second, four wearables 
were tested according to the protocol (Stryd, HRM-Run™ (Garmin), SHFT and TICKRx (Wahoo)). 
Third, results were reviewed and four experts identified future requirements in a focus group using 
MoSCoW method. 

Four topics were included in the screening protocol: (i) running biomechanics key points, (ii) 
feedback, (iii) instruction and motivation, and (iv) individual tailoring. Empirical testing of the 
wearables showed that cadence, ground contact time and vertical oscillation were measured with all 
wearables. Each wearable measured additional parameters such as power, impact force, toe-off angle, 
and smoothness. Feedback provided by the wearables is visual feedback displayed in numbers, 
additional visualisations were available in TICKRx and Garmin HRM-Run™. Instruction on running 
technique is provided by SHFT only. Motivation is present in SHFT and Garmin HRM-Run™. 
Review of the biomechanical key points by the experts showed that only two less relevant running 
biomechanics key points were measured and the direction of feedback promotes external focus. 

In conclusion, consumer available running wearables promote an external focus of attention but 
not on the relevant biomechanical key points determining proper running technique. Feedback 
requirements were identified as measuring more relevant key points and providing feedback without 
interpretation from the combination of all key points. Tailoring and motor learning are required to be 
improved by taking earlier sessions as a reference for constructing the individual bandwidth of key 
points. The identified biomechanical key points within the described study [3] were used in a follow-
up study aimed at measuring and relate these key points to the running performance during the half 
marathon in Eindhoven. Video observations and wearable data were obtained in 18 runners. Results 
on measured key points in a single runner as found in this study will be included in the presentation.  
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