
Accepted Manuscript

Title: Energy expenditure, metabolic power and high speed
activity during linear and multi-directional running

Authors: Chelsea L. Oxendale, Jamie Highton, Craig Twist

PII: S1440-2440(17)30343-2
DOI: http://dx.doi.org/doi:10.1016/j.jsams.2017.03.013
Reference: JSAMS 1488

To appear in: Journal of Science and Medicine in Sport

Received date: 1-12-2016
Revised date: 16-2-2017
Accepted date: 13-3-2017

Please cite this article as: Oxendale Chelsea L, Highton Jamie, Twist
Craig.Energy expenditure, metabolic power and high speed activity during
linear and multi-directional running.Journal of Science and Medicine in Sport
http://dx.doi.org/10.1016/j.jsams.2017.03.013

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.jsams.2017.03.013
http://dx.doi.org/10.1016/j.jsams.2017.03.013


1 
 

Title: Energy expenditure, metabolic power and high speed activity during linear and multi-

directional running 

Authors: Chelsea L. Oxendalea, Jamie Hightona and Craig Twista 

Institution and affiliations:  

Department of Sport and Exercise Sciences, University of Chester, Parkgate Road, Chester, 

CH1 4BJa 

Corresponding author:  

Chelsea Oxendale, c.oxendale@chester.ac.uk 

 

Abstract 

Objectives: The purpose of the study was to compare measures of energy expenditure 

derived from indirect calorimetry and micro-technology, as well as high power and high 

speed activity during linear and multi-directional running.  

Design: Repeated measures 

Methods: Twelve university standard team sport players completed a linear and multi-

directional running condition. Estimated energy expenditure, as well as time at high speed (> 

14.4 km.h-1) and high power (> 20 W.kg-1) were quantified using a 10 Hz micro-technology 

device and compared with energy expenditure derived from indirect calorimetry.  

Results: Measured energy expenditure was higher during the multi-directional condition (9.0 

± 2.0 cf. 5.9 ± 1.4 kcal.min-1), whereas estimated energy expenditure was higher during the 

linear condition (8.7 ± 2.1 cf. 6.5 ± 1.5 kcal.min-1). Whilst measures of energy expenditure 

were strongly related (r > 0.89, p < 0.001), metabolic power underestimated energy 

expenditure by 52% (95% LoA: 20-93%) and 34% (95% LoA: 12-59%) during the multi-

directional and linear condition, respectively. Time at high power was 41% (95% LoA: 4-
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