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Gait patterns during steady-state walking reveal complex structures that provide insight into the 

walker’s capacity to make flexible adaptations when necessary for the maintenance of balance1. 

However, quantifying gait complexity requires a large number of strides (i.e., >200), therefore, 

restricting data collection to treadmill walking within the laboratory while using expensive 

recording equipment2. With advancements in smartphone (SP) technology, researchers are 

beginning to utilize the built-in inertial sensors, such as accelerometers, to capture traditional gait 

measures such as stride time outside the laboratory3. However, no study to date has quantified 

gait complexity using a SP. The proposed research aims to develop an accurate and reliable tool 

to be used in the free-living environment to monitor gait complexity throughout the day among 

young and older adult populations. Additionally, the proposed research aims to evaluate the 

utility of a SP to detect gait complexity changes over time in recently concussed asymptomatic 

active adults. SP-derived gait measures will include: 1) inter-stride interval, 2) stride time 

variability, 3) fractal scaling index, and 4) approximate entropy. Study 1 and 2a will compare the 

accuracy and reliability of these measures against gold standard measurement systems during 

treadmill and overground walking among the populations of interest. Specifically, accuracy and 

reliability will be assessed using Bland-Altman plots and intraclass correlation coefficients, 

respectively. Study 2b will evaluate the utility of the SP to detect gait complexity changes over a 

six-month period during overground walking in recently concussed asymptomatic active adults. 

Study 3 will examine differences in gait complexity among active older and young adults 

throughout the day in an unconstrained free-living environment. These studies will provide new 

insights into the dynamics of gait behaviour, which can be used as a marker for the stability of 

the individual; as well as a potential concussion management tool. 
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