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ABSTRACT

Smartphone-based assessment is an emerging technology for gait monitoring that
needs to be appropriately validated prior to deployment as a field-based tool. The purpose
of the present study was to investigate the validity of a smartphone-based accelerometer
compared to the reference standard (GAITRIte Electronic Walkway) in determining
spatiotemporal gait parameters. Furthermore, its validity was evaluated when the
smartphone was placed on the body as well as in bag, belt, hand, or pocket in older adults.
Twenty-two healthy older adults were recruited into the study. All participants were asked
to walk barefoot along a 10-meters walkway, with a GAITRite mat placed in the middle,
at their self-selected comfortable walking speed while carrying a smartphone in one of
five locations: 1) attached to the body above the third lumbar vertebrae (body); 2) in a
shoulder bag (bag); 3) on a belt attached above the front right pant pocket (belt); 4) in the
right hand, held in a telephone speaking position (hand); and 5) in the front right pant
pocket (pocket). Step length, step time, and gait velocity were assessed concurrently
across the two systems. Pearson correlation coefficients (r) were used to determine the
validity of spatiotemporal gait parameters derived from the smartphone-based
accelerometer compared to the GAITRIte system. Bland-Altman analysis was further
utilized to demonstrate the bias and limits of agreement. A two-way repeated measure
ANOVA was used to determine the difference between the two systems across all
locations for all the gait outcome measures. The results showed that correlations between
smartphone-based accelerometer and GAITRite-based system were high to very high for
the body (r= 0.87, 0.96, and 0.92 for step length, step time, and gait velocity,



respectively), and the bag (r= 0.80, 0.83, and 0.90 for step length, step time, and gait
velocity, respectively) locations. Bland-Altman results revealed that biases approached
zero, particularly in the body and bag conditions. Additionally, gait parameters derived
from the two systems were equivalent across all locations, except when carrying a
smartphone in the hand (P<0.001). Therefore, smartphone-based accelerometers can be
used to evaluate spatiotemporal gait parameters, especially when placed on the body or
in a bag. Consequently, smartphone sensors might provide clinicians and researchers with
an easy-to-use, valid, and inexpensive tool to measure gait as well as an alternative to

laboratory-based assessments.



