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ABSTRACT
Background. This study aimed (I) to assess the inter-rater agreement for measuring
the mean velocity (MV) of the barbell with the iLOAD R© app, and (II) to compare the
magnitude of the MV and total work of a training session between the iLOAD R© app
and a linear encoder (reference method).
Method. Sixteen young healthy individuals (four women and 12 men) were tested in
two sessions separated by 48 h. The 10 repetition maximum (RM) load was determined
in the first testing session in the half squat exercise. The second testing session consisted
of 3 sets of 10 repetitions during the half squat exercise performed against the 10RM
load. Both the iLOAD R© app and a linear encoder were used to calculate the MV
and total work of each training set. MV was recorded with the iLOAD R© app by two
independent researchers to evaluate the inter-rater agreement.
Results. Trivial differences and nearly perfect correlations were observed between raters
for the MV values collected under individual sets (effect size [ES]≤ 0.02, r ≥ 0.987), as
well as for the whole training session (ES= 0.01, r = 0.997). Trivial-small differences
and nearly perfect correlations were observed between the iLOAD R© app and the linear
encoder (Chronojump, Barcelona, Spain) forMV (EV ≤ 0.25, r ≥ 0.903) and total work
(ES≤ 0.05, r ≥ 0.973). Bland-Altman plots did not reveal heteroscedasticity of the
errors between the iLOAD R© app and the linear encoder for MV (r2= 0.010) and total
work (r2 < 0.001).
Conclusions. iLOAD R© is a valid smartphone appwhich can provide real-time feedback
of the MV and total work completed in a set of multiple repetitions in the half squat
exercise.
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INTRODUCTION
Resistance training (RT) is a fundamental part of training for competitive athletes
(Suchomel, Nimphius & Stone, 2016) as well as for the general population (Myers, Beam
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& Fakhoury, 2017; Guizelini et al., 2018). RT does not only provide an essential stimulus
for the development of muscle mass and strength (Schoenfeld, 2013; Suchomel et al.,
2018), but it may also lead to a better performance in different tasks such as jumping,
running, sprinting, kicking, and shooting (Folland & Williams, 2007; Suchomel, Nimphius
& Stone, 2016). The monitoring of RT is important for the management of fatigue and to
explore the association between the RT performed and the chronic adaptations induced
in physical performance (Scott et al., 2016; Fernandes, Lamb & Twist, 2018). A wide range
of tools are currently available for RT monitoring, including perceived exertion scales
(Singh et al., 2007; Robertson et al., 2008), linear position transducers (Harris et al., 2010),
force plates (Dugan et al., 2004), contact mats (Crewther et al., 2011), high-speed cameras
(Sañudo et al., 2016), isokinetic dynamometers (Ratamess et al., 2016) or accelerometers
(Balsalobre-Fernández et al., 2016). These tools are frequently used to evaluate the effect of
RT programs.

One of the tools that has received more scientific attention in recent years for physical
activity and RT monitoring are smartphone applications (i.e., apps) (Peart, Balsalobre-
Fernandez & Shaw, 2018). Smartphone apps are popular due to their low cost and
high portability. These apps collect data using different technologies, such as global
positioning systems, accelerometers, gyroscopes, microphones, or high-speed cameras
(Higgins, 2016; Peart, Balsalobre-Fernandez & Shaw, 2018). It is currently accepted that
movement velocity is one of the most important variables for monitoring and prescribing
RT programs (González-Badillo, Marques & Sánchez-Medina, 2011; Jovanovic & Flanagan,
2014). Although linear position transducers and inertial measurement units are the two
most commonly used devices for monitoring movement velocity during RT, smartphone
apps are beginning to be used for this purpose (Perez-Castilla et al., 2019). For example,
the PowerLift R© app has been validated for measuring mean velocity (MV) of individual
repetitions during several RT exercises (Balsalobre-Fernández et al., 2017; Perez-Castilla et
al., 2019). However, a limitation of the PowerLift R© app is that it does not provide real-time
velocity feedback because the user should manually select the start and end point of
each repetition. Moreover, the current version of the PowerLift R© does not provide the
average velocity of a set of multiple repetitions. Therefore, it would be necessary to develop
a smartphone App that provides real-time feedback of the average velocity of a set of
multiple repetitions. In addition, to the best of our knowledge, there are no apps providing
the total work during resistance exercises. This information would be of great interest as
work has been suggested to be an appropriate parameter for quantification of training
volume in different RT protocols (McBride et al., 2009).

To address this gap, our research group has recently developed the iLOAD R© app. The
iLOAD R© app provides the MV (m s−1) and total work (J) of a training set in real-time
using the smartphone’s timer and calculator. However, the iLOAD R© app has not been
scientifically validated. Thus, the main objective of this study was to validate the iLOAD R©

app for RT monitoring during the half squat exercise. The half squat exercise was chosen
because it is related to daily physical activities such as standing up from a sitting position
and it has also been demonstrated to be effective for strength andmusclemass development,
performance enhancement and injury prevention (Schoenfeld, 2010; Hartmann, Wirth &
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