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PURPOSE: Biological age and chronological age (CA) are both used when assessing maturation status in children and adolescents. Muscular development is influenced by 

puberty and somatic maturity, an indicator of biological age, which can be estimated by the age at peak height velocity (PHV). However, it is unclear whether muscle 

morphology is influenced more by biological or chronological age in young judo athletes. 

METHODS: Anthropometric data [weight (BW) and standing and seated height] were collected from thirty-three youth judo athletes [males: n=23, females: n=10; CA: 

12.9±2.7y; experience (EXP): 5.5±2.9y] to predict years from PHV and reported as maturity offset (MO: -0.6±2.2y). Muscle morphology [cross-sectional area (CSA), thickness 

(MT), pennation angle (PA), fascicle length (FL), and echo-intensity (EI)] of the dominant and non-dominant vastus lateralis (VL) was assessed via ultrasonography. The 

average of both legs was calculated for each morphological measure. Data were examined using stepwise regression to determine if CA, MO, or EXP were predictive of 

muscle morphology. Partial correlations were used to determine relationships among the identified predictive measures and muscle morphology. 

RESULTS: MO was shown to be the best predictor (p<0.001) of CSA (R2=0.748, SEE=3.807), and MT (R2=0.535, SEE=0.220), while CA was shown to be the best predictor 

(p<0.001) of FL (R2=0.602, SEE=0.665). CA was the best predictor of EI (R2=0.287, SEE=14.055, p=0.004), while the inclusion of EXP increased the predictive ability of the 

model by 23.5% (R2=0.522, SEE=11.741, p<0.001). None of the selected variables were predictive of PA. After accounting for BW, significant relationships were observed 

between MO and CSA (r=0.394, p=0.047), EI (r=-0.409, p=0.038), and FL (r=0.461, p=0.018); between EXP and EI (r=0.436, p=0.026); and between CA and EI (r=-0.574, 

p=0.002) and FL (r=0.504, p=0.009). 

CONCLUSION: Biological age (i.e., maturity offset) appears to be indicative of lower body muscle size, whereas chronological age, and potentially years of experience, 

appears to be more indicative of lower body muscle composition among youth judo athletes. However, in this cross-sectional sample, ultrasound-derived pennation angle did 

not appear to be related to age, maturation status, or years of experience. 
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PURPOSE: Dual energy X-ray absorptiometry (DEXA) is currently the gold standard for the assessment of bone mineral density (BMD). Quantitative ultrasound (QUS), on the 

other hand, is a radiation-free alternative for the assessment of bone strength in the paediatric population. Relationship between BMD and muscular fitness outcomes in 

children and adolescents have not been published in a Latin-American population. In this cross-sectional study we aimed to investigate the association of muscular fitness 

with BMD at the calcaneal in Colombia children and adolescent aged 9 to 17.9 years. 

METHODS: Cross sectional study. A sample of 1,001 healthy Colombian youth (boys n=445 and girls n=556), participated in the study. BUA (in decibels per megahertz) was 

measured using Achilles device (Lunar, Madison, WI). Three components of field-based muscular fitness were measured: handgrip, vertical jump and standing long jump test. 

RESULTS: After adjusting for sex and age, we found a significant association of handgrip with BMD at calcaneal (r = 0.651). Furthermore, we observed significant 

associations of vertical jump (r = 0.341) and standing long jump (r = 0.415), p < .001 with BMD. 

CONCLUSIONS: We found that muscular fitness was associated with BMD in children and adolescents. Further prospective studies are needed to further investigate the 

association between muscular fitness and BMD in youth population. 

Funding COLCIENCIAS (Contract Nº 671-2014 Code 122265743978). 
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Significant impairment of proprioception such as position sense (PS) and joint reaction angle (JRA) was observed after the initial bout of unilateral eccentric exercise (ECC) of 

the knee flexors (KF), but the second of the same exercise performed 3 weeks later induced smaller changes in PS and JRA (Paschalis et al. EJAP 2008). Chen et al. (EJAP 

2014) reported that the magnitude of muscle damage after unilateral ECC of the elbow flexors (EF) was smaller for children than adult men. However, no previous study has 

compared between children and adults for PS and JRA changes after ECC.  

PURPOSE: The present study compared changes in several indirect markers of muscle damage and proprioception parameters after maximal EF ECC between children and 

adult women, and between two ECC bouts (ECC1 and ECC2).  

METHODS: Thirteen girls (9-10 y) and young untrained women (20-24 y), respectively, performed two bouts (separated by 2 weeks) of 5 sets of 6 EF eccentric contractions 

by lowering a dumbbell (60% of pre-exercise maximal voluntary isometric contraction strength: MVC) with the non-dominant arm from an elbow flexed (90°) to a fully extended 

position. Changes in maximal voluntary isokinetic concentric contraction strength (MVC-CON), muscle soreness (SOR), plasma creatine kinase (CK) activity, PS and JRA of 

the elbow were measured before, immediately after and 1-5 days after each exercise. Changes in these variables over time were compared between groups, and between 

bouts by a mixed model two-way ANOVA.  

RESULTS: Significant changes in all variables were found after ECC1 for both groups, but the changes were significantly smaller for girls (peak changes, MVC-CON: -15 ± 

3%, PS: 1.5 ± 0.3° and JRA: -1.7 ± 0.4°) than adult women (MVC-CON: -30 ± 4%, PS: 4.5 ± 0.6°, JRA: -4.1 ± 0.7°). Changes in all variables were smaller after ECC2 than 

ECC1 (P<0.05) for both girls (MVC: -12 ± 2%, PS: 0.4 ± 0.3°, JRA: -1.2 ± 0.2°) and adult women (MVC-CON: -21 ± 3%, PS: 2.6 ± 0.3° and JRA: -2.5 ± 0.4°), and the changes 

were still smaller for children than adult women (P<0.05).  

CONCLUSIONS: These results show that the magnitude of proprioception impairment was associated with the magnitude of muscle damage, and confirmed the previous 

study (Chen et al. 2014) that children were less susceptible to muscle damage than adults. Supported by MOST, Taiwan (MOST103-2410-H-003-114). 
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A brief Foot Tap Test (FTT, 10s of rapid tapping) relies on rapid, repetitive activation of the dorsiflexor muscles and has been shown to be slower in older adults. The source 

of this slowing is not known, but could include: greater performance variability, slowed central and/or peripheral activation, or slowed muscle contractile properties. 
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