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Fig. 1. Activity counts from cell-phone accelerometers provide an accurate measure of treadmill gait speed regardless of where the sensor is wom. The top four traces depict
raw data from a representative trial (43 y/o man) showing acceleration magnitude versus time for sensors worn at the chest, right arm, right hip, and right ankle (1st through
4th traces from top, respectively). For all traces the baseline is centered at 64 (midscale between sensor output of O for —2 g, and 128 for +2 g), the amount of deflection from
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Fig. 3. Activity count versus treadmill speed relationships for all sensor locations. For all figures, the solid red line shows the linear regression between treadmill speed and
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FIG. 1. lllustration of experimental paradigm and measurement setup. [Color figure can be viewed in the online issue, which is available at wileyonli-
nelibrary.com.]
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Fig. 2. Experiment equipment: (a) experimental insoles with 8 Flexiforce sensors instrumented; (b) the scene of foot force measurements; and (c) the foot
force sensing system and a Samsung galaxy Il smart phone.
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Smartphone for core stability 2019 study example 1

Test-retest reliability of a smartphone
app for measuring core stability for two
dynamic exercises

Paloma Guillén-Rogel', Cristina Franco-Escudero' and Pedro J. Marin®

! Laboratory of Physiology, European University Miguel de Cervantes, Valladolid, Spain
>CYMO Research Institute, Valladolid, Spain

ABSTRACT

Background. Recently, there has been growing interest in using smartphone applica-
tions to assess gait speed and quantify isometric core stability exercise intensity. The
purpose of this study was to investigate the between-session reliability and minimal
detectable change of a smartphone app for two dynamic exercise tests of the lumbopelvic
complex.

Methods. Thirty-three healthy young and active students (age: 22.3 £ 5.9 years, body
weight: 66.9 & 11.3 kg, height: 167.8 £ 10.3 cm) participated in this study. Intraclass
correlation coefficient (ICC), coefficient of variation (%CV), and Bland—Altman plots
were used to verify the reliability of the test. The standard error of measurement
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Smartphone for core stability 2019 study example 1

Table1 Mean values and SD between-session reliability for the two lumbopelvic complex exercises (n = 33).

Day 1 Day 2
mean SD  mean SD p d CV% ICC  95%CI SEM MDD
. ’ Right (mm/s-2) 11.8 + 3.0 12.6 + 3.4 0.114 0.3 4.8 0.87 0.75-0.94 1.1 2.9
Partial range singleleg o ) 13.1 + 41 129 4+ 32 0934 00 0.9 0.87 074-094 15 34
deadlift (SLD) eft (mm/s-2) : : : : : : : : .74-0. : :
Composite (mm/s-2) 12.4 + 3.2 12.8 + 3.1 0.247 0.1 2.2 0.91 0.82-0.96 1.0 2.7
Right (mm/s-2) 9.4 + 3.0 3.9 + 2.9 0.860 —0.2 4.0 0.73 0.45-0.86 1.6 3.5
Variation of bird-dog
(BD) Left (mm/s-2) 9.9 + 3.9 9.6 + 4.0 0.103 —0.1 2.2 0.89 0.78-0.95 1.3 3.1
Composite (mm/s-2) 9.6 + 3.0 9.3 + 2.9 0.243 —0.1 2.5 0.96 0.91-0.98 0.6 2.1
Notes.

SD, standard deviation; d, effect size; CV%, coefficient of variation; 95% ICC, intraclass correlation coefficient; CI, confidence intervals; SEM, standard error of measurement; MDD, minimum de-
tectable difference.
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Figure 3 Bland—Altman plots representing mean differences and 95% limits of agreement between
Day 1 and Day 2. (A) partial range single leg deadlift (SLD) right leg, (B) partial range single leg deadlift
(SLD) left leg, (C) variation of bird-dog (BD) right leg, (D) variation of bird-dog (BD) left leg, (E) partial
range single leg deadlift (SLD) composite (right and left), and (F) variation of bird-dog (BD) composite

(right and left).
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Smartphone for change of direction
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{ Routledge

Taylor & Francis Group

39031LNOY
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The validity and reliability of a novel app for the measurement of change of

direction performance

Carlos Balsalobre-Fernandez 2, Chris Bishop®, José Vicente Beltran-Garrido<, Pau Cecilia-Gallego©, Aleix Cuenca-

Amigo<, Daniel Romero-Rodriguez® and Marc Madruga-Parera“

aDepartment of Physical Education, Sport and Human Movement, Autonomous University of Madrid, Madrid, Spain; PFaculty of Science and
Technology, London Sport Institute, Middlesex University, London, UK; <University School of Health and Sport (EUSES), University of Rovira Virgili,

Amposta, Spain; 4University School of Health and Sport (EUSES), University of Girona, Girona, Spain

ABSTRACT

The aim of the present investigation was to analyze the validity and reliability of a novel iPhone app
(CODTimer) for the measurement of total time and interlimb asymmetry in the 5 + 5 change of
direction test (COD). To do so, twenty physically active adolescent athletes (age = 13.85 + 1.34 years)
performed six repetitions in the COD test while being measured with a pair of timing gates and
CODTimer. A total of 120 COD times measured both with the timing gates and the app were then
compared for validity and reliability purposes. There was an almost perfect correlation between the
timing gates and the CODTimer app for the measurement of total time (r = 0.964; 95% Confidence
interval (Cl) = 0.95-1.00; Standard error of the estimate = 0.03 s.; p < 0.001). Moreover, non-significant,
trivial differences were observed between devices for the measurement of total time and interlimb
asymmetry (Effect size < 0.2, p > 0.05). Similar levels of reliability were observed between the timing
gates and the app for the measurement of the 6 different trials of each participant (Timing gates:
Intraclass correlation coefficient (ICC) = 0.651-0.747, Coefficient of variation (CV) = 2.6-3.5%; CODTimer:

a ANaW.Na

ARTICLE HISTORY
Accepted 29 June 2019

KEYWORDS

Sprinting; agility;
biomechanics; technology;
smartphone

study example 2
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Smartphone for change of direction
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Figure 1. Schematic representation of the 5 + 5 change of direction test,
showing were the timing gates and the smartphone were placed.
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THE VALIDITY AND RELIABILITY OF A NOVEL APP FOR THE
MEASUREMENT OF CHANGE OF DIRECTION PERFORMANCE

The CODTimer app allows to record videos
at 240 frames per second and to analyze
them using a frame-by-frame navigation
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Figure 2. Linear regression between the CODTimer app and the timing gates for
the measurement of total time in the change of direction test.
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Bland-Altman plot
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Figure 3. Bland-Altman plot showing the bias (with 95% Cl) between instru-
ments, its limits of agreement (+1.96 standard deviations), and the regression
line of the residual (bold grey line). Overlapping points are represented with
wider circles.
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Smartphone for heart rate
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External training loads and smartphone-derived heart rate
variability indicate readiness to train in elite soccer

Bryna C. R. Chrismas?, Lee Taylor®<, Heidi R. Thornton9, Andrew Murray("°
and Graham Stark’

aSport Science Program, College of Arts and Sciences, Qatar University, Doha, Qatar; PAthlete Health and
Performance Research Center, ASPETAR, Qatar Orthopaedic and Sports Medicine Hospital, Doha, Qatar;
School of Sport, Exercise and Health Sciences, Loughborough University, Loughborough, UK; 9La Trobe
Sport and Exercise Medicine Research Centre, La Trobe University, Bundoora Campus, Melbourne,
Australia; ®Athletics Department, University of Oregon, Eugene, OR, USA; 'Department of Sport Science and
Physical Activity, University of Bedfordshire, Bedford, UK

ABSTRACT ARTICLE HISTORY
Player readiness can affect the ability to perform and tolerate Received 12 September 2018
prescribed training load (TL); therefore, in a time-efficient and Accepted 31 January 2019
practice compatible manner, practitioners need objective evidence KEYWORDS

to inform readiness to train. Six male professional footballers Fatigue; performance;
(mean = standard deviation [SD]; 26 £ 2 years, 79.0 = 4.9 kg, autonomic nervous system;
1.82 = 0.05 m) participated. Heart rate variability (HRV) was recovery; football
recorded using a smartphone application prior to the daily training

sessions (247 training sessions [41.17 £ 7.41 per player]). External

TL was monitored during training using global positioning system

devices. Linear mixed models were used to examine variations in

HRV and TL across the study period and to determine relationship
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Figure 1. Individual mean weekly (A) and group mean and standard deviation (B) HRV responses
across the 18-week study period.
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Figure 2. Group mean and standard deviation for external load variables across the 18-week study
period. Part (A) Depicts total distance, (B) illustrates high-speed distance, (C) is equivalent distance
index and (D) represents high-metabolic load distance.
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Figure 3. The association between each training load variable and daily heart rate variability. The
grey shaded area represents the smallest worthwhile effect (0.2). *** = effect most likely >0.2.
HML: High-metabolic load.
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DLW method

- Lifson et al., 1955;

- (small animals) 1975;

- validation by Scholler et al., 1982;

- (premature infants, children, pregnant and lactating women, elderly, obese
people, hospitalized patients);

- subject is administered a dose of stable isotope 2H;!80, which (2H, 120)
equilibrates relatively quickly with body water (H, 0);

- 2H is eliminated as 2H20 (breath, urine, sweat, perspiratio insensibilis), While the 180 is
eliminated either as H2!80 (breath, ..) and as C!803 (breathe only);

- difference between the two rates of elimination -> V'CO2 -> ME
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