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Monitoring foot strike patterns during running is important for athletes, coaches, sports 

clinicians and footwear manufacturers.  The three foot strike types are rear foot, mid foot and 

fore foot.   Studies have investigated the effect of foot strike pattern on impact (Lieberman 

2010), running economy (Perl 2012) and injury risk (Daoud 2012). Current methods for 

monitoring foot strike pattern (high speed video, force plates, or motion capture systems) are 

restricted to a laboratory setting.  The emergence of low-cost inertial sensors for use by the 

greater population has allowed for in vivo foot strike patterns.  The aim of this study was to 

investigate the agreement between the RunScribe inertial sensor and a three-dimensional 

motion capture system for measuring sagittal plane foot strike angle.  

After institutional approval, seven healthy runners (3 male and 4 female) volunteered to 

participate in the study.  A passive marker, 12-camera MAC (Motion Analysis Corporation, -

Santa Rosa, California, USA) motion capture system sampled at 200 Hz was used to obtain 

kinematic data of the participant's right foot.  The retro-reflective markers were placed on the 

first and fifth metatarsal heads, and the back of the heel.  The RunScribe inertial sensor 

(Scribe Labs, San Francisco, California, USA) was mounted to the heel of the shoe and 

sampled at 200 Hz.  The participants performed two 60 second trials of treadmill running at 

3.5 m/s. The participant ran in their preferred running style for the first trial and forefoot 

running for the second trial. Participants were given ample time to familiarise themselves on 

the treadmill, and adequate time was given between trials. Data synchronisation was 

performed by instructing the participants to perform a leg swing - an action which was easily 

detected in both data sets.  Post processing was performed using MATLAB (V14 

Mathmatica) to detect 15 footsteps and calculate the sagittal plane angle of rotation.  Foot 

strike for the MAC was defined as the change in vertical velocity from negative to positive of 

the heel marker (Fellin et al 2010).  Foot strike was identified in the RunScribe as the largest 

peak in the vertical accelerometer data (Giandolini 2014). Agreement between methods was 

assessed using limits of agreement (LOA - Bland and Altman 1999).   

A total of 104 preferred running foot strikes were analysed.  The foot strike angle LOA were 

-19.35° ± 39.51° with the majority of the data falling with the limits.  The difference between 

methods varied between participants, ranging from -1.73° ± 2.14° to -45.56° ± 6.41°.  The 

RunScribe overpredicted the foot strike angle (RSME 27.9).  The forefoot running trials were 

not analysed because the method for forefoot strike detection was not appropriate. 

The aim of this study was to assess the agreement between an industry-standard method of 

determining the foot strike angle and a new running inertial sensor (RunScribe).  The 

RunScribe showed good agreement over all participants, but the intra-participant validity 

varied.  A cyclic drift was present in the data, which led to additional inaccuracies.  After 

consultation with the developers, the drift arose from cross-talk between the yaw, pitch and 

roll axes within the inertial sensor. The RunScribe sensor shows good potential for measuring 

foot strike angle in the sagittal plane if drift issues can be corrected.   
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