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Abstract: Smartphone technologies are seen as a rapidly developing field of research in physical
activity research. However, it is important to use smartphone applications that have proven
validity and reliability in performance measurement. This study aimed to determine the validity
and reliability of the My Lift mobile app used for the determining estimated 1RM for
conventional deadlift and barbell back squat exercises. 10 male weightlifters (X ge: 17.50 +1.27
years) voluntarily participated in the study. For the conventional deadlift and barbell back squat
movements of the weightlifters, My Lift app measurements were obtained during the 1RM test
simultaneously with sub-maximal loads (75-85% 1RM). Results obtained from My Lift app and
actual 1RM were compared with Bland-Altman plots. The My Lift app provided high reliability
interclass correlation coefficient for conventional deadlift and barbell back squat (ICC = 0.99).
The results were highly correlated obtained from My Lift app and the actual IRM test
(determination coefficient for conventional deadlift: R: = 0.99; barbell back squat: R: = 0.99).
When compared with the actual 1RM test, My Lift app that used to determine estimated 1RM is
a very valid and reliable tool. The My Lift app can be used by athletes and coaches as a practical
and valid measurement tool for determining 1RM using sub-maximal loads.
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resistance training program to optimize
athletic performance should be to achieve the
greatest strength increase (Mann, Thyfault,
Ivey, & Sayers, 2010). But, objectively
quantifying and monitoring the actual
training load of athletes for maximizing
performance, has been an essential problem
for professional practitioners and researchers

1. Introduction

As it causes increases in muscle
strength, muscle hypertrophy, power output,
and local muscle endurance, resistance
training is used as an effective method to
increase athletic performance (Kraemer &
Ratamess, 2004). The ultimate aim of any
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(Gonzaélez-Badillo & Sanchez-Medina, 2010).
For decades, the traditional approach to
improving muscle performance criteria such
as muscle strength and strength has been to
train at various percentages of one-repetition
maximum (1RM) strength, to change the
training volume and frequency (Mann, Ivey,
& Sayers, 2015). To measure 1RM strength,
the athlete must perform the maximum lift
with a load that can only be moved once
(Robertson et al., 2008). However, individual
stressors (sports, daily and social) cause daily
fluctuations in the ability to move an external
resistance and this affects the daily stability
of the IRM strength level (Fry & Kraemer,
1997). Moreover, the necessity to test all
movements in the training program and the
lack of time and practice for large groups
(teams) causes some disadvantages for the
1RM test (Loturco et al., 2013). Therefore,
when considering the extreme effort and
disadvantages of the 1RM test, different
strategies have emerged to estimate the 1IRM
strength level indirectly and with less effort
(Kravitz, Akalan, Nowicki, & Kinzey, 2003).
In recent years, software applications
for portable devices such as wearable units,
smartphones, and tablets, which have
become popular in the field of sports and
exercise science, offer innovative solutions to
methods used by coaches and athletes for
performance measurement (Thompson,
2017). Mobile software applications that offer
alternative methods in terms of cost, time,
and place for practitioners and athletes have
been developed to collect physiological,
kinanthropometric, and performance-related
data (Peart, Balsalobre-Fernandez, & Shaw,
2019). Although various alternatives are used
to estimate 1RM, measuring the bar velocity
was reported as the most accurate
methodology due to the strong (R>> 0.97)
relationship between the load in %1RM and
the speed at which each load is lifted
(Chapman et al., 2019; Munoz-Lopez et al.,
2017). Previous researches indicate a good
correlation between the mean displacement
velocity of a load equivalent to body weight
and 1RM and it is possible to determine an
exercise-specific  %1RM by measuring
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movement velocity (Bazuelo-Ruiz et al., 2015;
Conceicao et al., 2016).

My Lift (the previous name was
Power Lift) is a smartphone app based on
high-speed video recording and Newtonian
physics to measure barbell velocity and to
estimate 1RM according to the barbell
velocity at/with specific loads (Balsalobre-
Fernandez, Marchante, Mufoz-Lopez, &
Jiménez, 2018). In the studies examining the
validity and reliability of such devices and
mobile applications, the estimated 1RM data
obtained from these devices and apps are
compared with the actual 1 RM data obtained
from the 1RM test protocols recommended
by the formal strength and conditioning
associations (e.g. ACSM and NSCA).
Balsalobre-Fernandez et al (2017, 2018)
analyzed the validity and reliability of the
Power Lift app for the measurement of mean
velocity on different resistance training
exercises (bench press, full squat, and hip
thrust). The app was found to be highly valid
(r = 0.97-0.98, SEE = 0.03-0.05 mes™') and
reliable (ICC > 0.9) in comparison with a
linear transducer and a wearable device. On
the contrary, Martinez-Cava et. al., (2020)
investigated the inter- and intra-device
agreement of four new devices including the
My Lift app marketed for barbell velocity
measurement for bench press and full squat
exercises. My Lift app was reported to be ill-
advisable for VBT due to its Ilarge
measurement errors when tracking lifts >0.30
m/s. The researchers have stated that the
load-velocity  relationship may differ
depending on the type of exercise and the
implementation of the exercise (Helms et al.,
2017; Garcia-Ramos et al., 2018). For example,
squat exercises can vary depending on the
place where the barbell is located (back or
front squat) the squatting depth (full or
parallel squat), the feet position (sumo squat)
(Coratella et al., 2021).

While previous studies have
investigated the My Lift app for measuring
bench press, full squat, and hip thrust; to the
authors’ knowledge, no other studies have
assessed the reliability and wvalidity of
additional resistance training exercises. To
strengthen the generalizations on this
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subject, further studies that investigate
different exercises (e.g. deadlift) and
exercises variants (e.g. parallel back squat)
are required. Therefore, this study aimed to
determine the validity and reliability of the
My Lift app used for the determine estimated
1RM load for conventional deadlift and
barbell back squat (parallel) exercises. We
hypothesized that the My Lift app would
show high concurrent validity and reliability
when  estimating actual 1RM  for
conventional deadlift and barbell back squat
exercises.

2. Materials and Methods

Subjects — Ten young male
weightlifters (Xge: 17.50 + 1.27 years; Xpeignt:
168.60 + 8.76 cm; Xpodyweight: 70.10 + 13.88)
participated in this study voluntarily. All
participants were trained, competitive
athletes, and familiar with the 1RM testing
protocols. Testing protocols were explained
and written and signed informed consent
was obtained from all subjects and the
parents of participants under the age of 18
before starting the study. The data of this
research were collected within the
weightlifters' own 1RM training period. The
study protocol complied with the
Declaration of Helsinki for Human
Experimentation.

Experimental design — According
to their training program, all participants
performed two 1RM trials (for reliability) for
each exercise separated by 48 hours (total 4
days). Barbell back squat measurements
were performed on the first two trials and
conventional deadlift measurements on the
second two trials. My Lift measurements
were also performed with submaximal loads
(%75, %85 of 1RM) during the
implementation of the 1RM protocol of both
exercises. The participants did not do any
sports exercises for at least 48 hours before
the first trial, except for daily life activities.
Between trials, they had a passive rest for 48
hours. End of the trials, the estimated 1RM
values of the My Lift app were compared
with actual 1RM values.

IRM assessment — The maximal strength of
the participants was measured with the 1IRM
test, which consists of the maximum load that
an individual can lift during exercise. The
1RM test was applied following the test
protocol determined by the American
College of Sports Medicine (ACSM)
(Thompson, 2017). Before each 1RM
assessment standardized warm-up consist of
8 minutes of jogging, 5 minutes of lower
extremity mobility exercises, and 3 reps of the
deadlift and the squat with 20 kg barbell was
done. After warming up, participants
performed 5-10 reps at loads corresponding
to ~ %50 of 1RM. Following a 1-min rest,
athletes performed 3-5 reps at loads between
%60 and %85 of IRM. After a 3-minutes rest,
the load was adjusted to find the maximum
equivalent load of a repeat ranging from 3 to
5 trials. The maximum load was recorded in
kg as the load used in the last part of the
exercise and not repeated more than once by
the participant.

Methodology — Estimation of 1RM
with My Lift app — My Lift app (v.9.1.3; ©
2016-19 Carlos Balsalobre-Fernandez) can
estimate 1RM by recording the velocity of
exercise and using scientifically verified
algorithms with high-speed video recording
on iPhone and iPad devices. The application
designed to calculate the bar velocity (in m/s)
between the 2 video frames using the
Newton equation. Besides  velocity
measurement, it is also used to estimate 1RM
using force (load) and velocity relationship
(Balsalobre-Fernandez et al,  2018).
According to the "Full test" instructions of the
app, My Lift app needs 2 submaximal loads
to calculate the estimated 1RM. 2 lifts of the
participants in the loads corresponding to
%75 and %85 of the 1RM were recorded with
iPad Pro 11. (Apple, USA) at a distance of 1.5
m. My Lift estimated 1RM data was obtained
by marking the starting and ending frames of
the exercises and then loading range of
motion (cm) of the exercises and the lifted
loads (kg) to the application. The
measurements were repeated each trial day
for both exercises.
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Range of motion measurement — To
determine the mean velocity of the bar
displacement, the range of motion of the
exercise must be loaded to the application in
cm. Therefore, during warm-up, a metric
tape placed vertically to the ground was used
to determine the starting and ending points
of the exercises.

Statistical analyses — MedCalc
software was used to compare the data
obtained for estimated and actual
conventional deadlift and barbell back squat
1RM. Mean and standard deviation values
were given as descriptive statistics. Paired
samples t-test and Bland-Altman graphics
were used to evaluate whether the two
methods gave different results. The
reliability analysis was tested with interclass
correlation coefficients. The significance level
was determined as p <0.05.

3. Results

No significant differences for the
conventional deadlift were seen between
trials 1 and 2 of actual 1RM (129.05 + 35.74;
129.10 + 35.70) and estimated 1RM (128.90 +
35.89; 128.48 + 35.28) using My Lift app.
Similarly, no significant differences for the
barbell back squat were seen between trials 1
and 2 of actual 1RM (137.80 + 41.97; 138.20 +
41.90) and estimated 1RM (136.60 + 42.14;
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137.26 + 42.80) using My Lift app. Interclass
correlation coefficients of the conventional
deadlift and barbell back squat for the 1IRM
were found as .99. Magnitudes of the
relationships between actual and estimated
1RM were interpreted using Pearson
correlation coefficients, described as trivial
(0.0-0.1), low (0.1-0.3), moderate (0.3-0.5),
high (0.5-0.7), very high (0.7-0.9), or
practically perfect (0.9-1.0) (Jidovtseff,
Harris, Crielaard, & Cronin, 2011). According
to this classification, our reliability results
show that in practically perfect for both
movement patterns.

There was no statistically significant
difference between estimated and actual
conventional deadlift (Xegtimateq+S.D. =129.10
+ 35.70; XaemaS.D.= 128.48 + 35.28; p=0,248)
and barbell back squat (XestimateaS:D. =
137.26 + 42.80; X,cruaix S.D.= 137.90 + 41.94;
p=0,201) 1RM. Moreover, the determination
coefficient between two different
measurement methods were determined as
R2=0.99 for the conventional deadlift (Figure
1) and barbell back squat (Figure 2).

+1.96 SD

Difference of estimated and actual Conventional Deadlift 1-RM

100 120 140 160

180

Mean of estimated and actual Conventional Deadlift 1-RM

Figure 1. Bland-Altman plots for estimated and actual conventional deadlift IRM
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Figure 2. Bland-Altman plots for estimated and actual barbell back squat 1RM

4. Discussion

The purpose of the present study
was to test the validity and reliability of the
My Lift app used to the determine estimated
1RM for conventional deadlift and barbell
back squat exercises. The main findings of the
study have shown that the app was found to
be a highly valid and reliable tool for the
estimation of 1RM for deadlift and barbell
back squat exercises. No significant
differences for the barbell back squat and
conventional deadlift were seen between
trials 1 and 2 of actual 1IRM. My Lift
produced a high level of reliability in these
two exercises. The data reinforced by Bland-
Altman plots (Figures 1 and 2) showed a high
correlation between the values obtained with
the app vs. the actual 1IRM test. These
findings suggest that even though the less
repeated and submaximal loads are used, the
app can accurately estimate 1RM.

The inventor and the researcher of
the My Lift app analyzed the validity and
reliability of the measurement of barbell
velocity in different resistance training
exercises (bench press, full squat, and hip
thrust). The results indicate that My Lift the
app was highly valid, reliable, and accurate
for the measurement of barbell velocity and
estimation of 1IRM (Balsalobre-Fernandez et

al., 2017). The same researcher compared the
My Lift app with a linear transducer and the
app was found to be highly valid (r = 0.964)
and reliable (ICC = 0.965) on bench press
exercise (Balsalobre-Fernandez et al., 2018).
Similarly, Pérez-Castilla et al. (2019) reported
Power Lift app (My Lift) as a reliable (ICC =
0.70, CV =3.97%) and valid (r = 0.994) device
to obtain accurate velocity measurements for
restricted linear movements. Thompson et al.
(2020) investigated the inter-day and intra-
device reliability, and criterion validity of six
devices for measuring barbell velocity in the
free-weight back squat and power clean
exercises. The authors found that the My Lift
app’s validity (r > 0.88) was similar to the
linear position transducers (LPT) which were
accepted as gold standard equipment (r =
0.902). Martinez-Cava et al. (2020)
investigated the inter-and intra-device
agreement of four new devices and their
results showed that the My Lift app was the
least reliable tool compared to the other
available devices. But Courel-Ibafez et al.
(2019) suggested that when analyzing the
validity outcomes of a device such as bar
velocity, Pearson’s correlation coefficients
might not be appropriate. The researchers
also have examined the wvalidity and
reliability of estimation methods of 1RM
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using different equations like multi-point or
two-point methods. But they finally reported
that the direct assessment of the 1RM
demonstrates the greatest between-day
reliability and accuracy (Garcia-Ramos et al.,
2019). The studies highlighted above
examined the mobile apps' reliability and
validity by comparing them with other
devices but the present study was based on
comparing them with actual IRM.

Seo et al. (2012) stated that it is
important to perform validity and reliability
measurements on different muscle groups
due to the widespread use of 1RM tests.
Therefore, the present research aimed to
measure validity and reliability in different
resistance exercises and athlete types.
Besides, in our study, weightlifters, whose
athletic performances are highly associated
with the 1RM, were used as the sample
group. This sample group and exercise
selection are thought to strengthen the level
of validity and reliability in addition to past
researches.

Smartphone technologies are seen as
a rapidly developing field of research in
physical activity research. Moreover, as
smartphone technologies become more
accessible and acceptable as physical activity
measurement and response tools, this trend
will continue in the future (Bort-Roig, 2014).
According to a systematic review, the My Lift
app suggested being the most often used
mobile app for assessing the strength status
of humans (Silva et al., 2021). When the
current researches are examined, there are
relevant studies that have analyzed the
validity and reliability of smartphone apps
using high-speed video analysis for the
measurement of several variables related to
physical performance such as vertical jump
(Balsalobre-Fernandez, Glaister, & Lockey,
2015; Gallardo-Fuentes et al., 2016) and
sprinting (Romero-Franco, et al., 2017). Also,
in these studies where smartphone
applications were examined, the level of
validity and reliability supporting this
study's results have been reported. When
resistance training programs are considered,
autoregulation, which is a form of nonlinear
resistance training periodization, aims for the

Cetin & Isik

athletes to create the training program at
their own pace of development, according to
daily strength and performance level (Siff,
2000). Velocity-based training (VBT) has been
a topic for resistance training programs. In
this type of training program where the daily
1RM level is essential, determined using sub-
maximal loads and valid and reliable
estimated 1RM data, the My Lift app can
provide athletes convenience in terms of time
and effort.

Conclusions

Measuring 1RM strength level in a
practical, valid, and reliable manner is an
important  criterion for  establishing
resistance training programs and monitoring
the physical responses of the athlete to these
training sessions. The results of this study
show that the My Lift app is a valid and
reliable tool for estimating 1RM in
conventional deadlift and barbell back squat
exercises. To better understand the
effectiveness of mobile applications using the
measurement of force and power levels,
different resistance exercises, different
sample groups, and researches with different
applications are needed.
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