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scanner (TechMed 3D Inc., QC). The same seven anthropometric measures were manually obtained 
using a custom 3D printed foot measurement device (printing tolerance of +/- 0.5 mm, 0.2 mm nozzle) 
and a caliper (Model #54-100-112-2, Fowler High Precision Inc., USA, accurate to 0.02mm). Both sets of 
measurements were combined and compared to those obtained from the 3D scanner. Manual 
measurements were considered the gold standard for the validity test, as these techniques are 
commonly used for obtaining foot anthropometrics in research and clinical setting. To test reliability, a 
two-way mixed model intraclass correlation coefficient (ICC) analysis and standard error measurement 
(SEM) were used. To assess validity, Pearson correlation coefficient (PCC) and variability (SD) were 
examined. To determine accuracy, the error between both techniques was also calculated. All statistical 
analyses were completed using R Studio (RStudio 2018, RStudio, Inc., USA). RESULTS: The 3D scanner 
results showed good to excellent ICC; ICCs for intra-rater reliability ranged from 0.99-0.46; inter-rater 
reliability ranged from 0.99-0.40. The SEM ranged from 0.05-0.27. Results from the PCC showed that 
both measurement techniques were strongly correlated in 6 out of 7 measurements (range from 0.40 - 
0.98). For the WB and NWB, the measurement error ranged from -3.2 to 4.7 mm and -4.2 to 4.2 mm, 
respectively. CONCLUSION: Findings suggest that 3D scanners are a reliable and accurate instrument to 
collect foot anthropometrics. This work is a step in demonstrating the usability of 3D scanning 
technology in research and clinical settings to develop biomechanical models, custom orthoses or 
sensor-based insoles. Future studies should focus in testing the full capabilities of 3D body segment 
scanners including more and complex measures of the foot, as well as larger sample sizes. Nonetheless, 
this work was able to demonstrate the intra- and inter-rater reliability and validity of 3D segment 
scanners to obtain foot anthropometrics. 
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BACKGROUND AND AIM: Return to activity remains the most notable concern following a sport injury. 
Many functional test batteries, consisting of different stability and jump tasks, have been proposed for 
return to sport after an ACL injury [1]. Among them, Counter Movement Jump (CMJ) and Single Leg Hop 
(SLH) are two of the most common functional tests evaluated following ACL reconstruction [2,3]. 
However, despite evidence demonstrating that neuromuscular fatigue reduces functional performance 
and knee stability, functional tests are often not performed in a fatigued condition [3]. We aim to 
investigate the effect of a sport-specific fatigue protocol on performance and knee kinematics during 
two different functional jump tests. METHODS: Eleven female soccer players (age: 20-31 years, BMI: 
18.4-22.7 kg·m<sup>-2</sup>), playing in the first or second Italian division ("Serie A" and "B") were 
evaluated. After a warm-up, two jump tests were performed in rest condition (2 repetitions for CMJ and 
2 repetitions per limb for SLH). Then, participants performed a fatigue protocol consisting of a 5-m 
shuttle-run (SR) until exhaustion. Peak blood lactate concentration was measured at the end of SR. 
Afterwards, the jump tests were repeated in a fatigue condition. The three-dimensional position of 37 
reflective markers was acquired during the tests with an optoelectronic motion analysis system (BTS, 
Italy). Knee 3D kinematics was obtained from a biomechanical model within Visual 3D (C-Motion, USA). 
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Repeated measures one-way (pre vs. post SR) and two-way (pre vs. post SR and right vs. left limb) 
ANOVAs were conducted to evaluate differences in height for CMJ and length for SLH, respectively. 
Statistical Parametric Mapping (SPM) unpaired t-tests were used to compare knee kinematics during 
CMJ and SLH tests, before and after SR. RESULTS: Post-exercise blood lactate concentration was 
10.7±3.0 mmol·L<sup>-1</sup>. No significant differences were found for CMJ height and SLH length 
before and after SR. SMP revealed no significant side differences for knee kinematics, except for SLH 
abduction moment in fatigued conditions, from 2% to 13% of the weight acceptance phase (t=3.051, 
p=0.016). CONCLUSIONS: We did not observe differences for jump tests performed before and after the 
SR fatigue protocol. This result is probably due both to the limited duration of the protocol (less than 5 
minutes) and to the time between the end of SR and the repetition of jump tests (at least 1 minute for 
lactate sampling). These factors probably allowed participants to recovery from neuromuscular fatigue 
induced by the SR protocol before the second jump tests. However, the asymmetry for SLH abduction 
moment suggests a potential effect of fatigue on knee kinematics during the initial part of the landing. 
The findings of this pilot study can be useful for future research aiming to enhance ecologically valid 
return-to-sport test batteries, in which the role of fatigue should be evaluated. 1. Hildebrandt et al, Knee 
Surg Sports Traumatol Arthrosc, 23:1273-1281,2015 2. van Melick et al, Knee Surg Sports Traumatol 
Arthrosc, 27:549-555, 2019 3. O'Malley et al, J Athl Train; 53:687-695, 2018 
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BACKGROUND AND AIM: Systemic sclerosis is a progressive autoimmune connective tissue disease that 
can affect the stomatognathic system, especially the masticatory muscles and / or associated structures. 
The aim of this study was to evaluate, through the electromyographic activity of the masticatory 
muscles, bite force and tongue and lip pressure, individuals with systemic sclerosis who underwent 
autologous haematopoietic stem cell therapy. METHODS: Seven subjects (mean ± SD 40.1 ± 9.6 years) 
who were initially submitted to electromyographic analysis of the masseter and temporalis muscles in 
the mandibular tasks at rest, right and left laterality, protrusion and maximum voluntary contraction; 
molar bite force and tongue and lip pressure. EMG activity was recorded using a wireless system (Trigno, 
Delsys Inc., Boston, MA, USA). After two months of treatment subjects were again evaluated by the 
same methods. Data were tabulated and submitted to statistical analysis using the repeated-measure 
test (p <.05). This study was approved by the Research Ethics Committee (process # 
94010718.4.00000.5419). RESULTS. After two months of autogenous stem cell transplantation and 
analyzing the absolute values, there was lower normalized electromyographic activity in the masseter 
and temporalis muscles in all mandibular tasks, with significant difference in the maximum voluntary 
contraction for the left temporal muscle (p=.04). There were no significant differences for molar bite 
force and tongue pressure. CONCLUSIONS: Autologous haematopoietic stem cell therapy in subjects 
with systemic sclerosis improved stomatognathic system function, especially related to 
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