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Summary 

We examined how being overweight impacts physical fitness, 

jump biomechanics, and bone health. Overweight (OW) 

children displayed higher ground reaction force and jump 

height but had lower sprint performance compared to normal-

weight (NW) peers. They also exhibited higher areal bone 

mineral density (aBMD) in the total body, arms, and spine, 

but not in the hips or feet, indicating possible biomechanical 

strain and bone health concerns. 

Introduction 

Childhood overweight can potentially influence physical 

condition and bone development [1]. These factors may be 

associated with bone mineral density and geometry due to 

biomechanical adaptations in activities such as jumping and 

running [2]. This study aims to compare physical fitness, 

mechanical parameters of jumping, bone geometry, and bone 

mineral density in adolescents with and without overweight. 

Methods 

The FitBone study, phase 1, is a cross-sectional analysis 

involving 35 children and adolescents. Assessments included 

anthropometric measurements (height and weight), physical 

fitness tests (hand dynamometry, 20-meter sprint, horizontal 

jump, and 2 kg medicine ball throw), biomechanical jump 

parameters (kinematic and kinetic analyses with 

countermovement and drop landing protocols), and DXA 

body composition scans. T-tests (p<0.05) were used to 

compare participants with and without overweight, defined by 

the fat mass index (FMI: fat mass in kg/height in m²). 

Results and Discussion 

The NW and OW groups showed significant differences in the 

sprint test in favor of the NW group, and the biomechanics 

jump parameters maximal raw ground reaction force, raw 

loading rate in favor of the OW, but the maximum jump height 

in favor of the NW group. The group with less body weight 

presents greater power, however, they experience a lower 

ground reaction force in non-normalized values, 

demonstrating a greater mechanical load in this task for the 

OW group. 

Table 1. Differences in physical fitness, biomechanics jump 

parameters, and bone outcomes between overweight and normal-

weight children 

 

Regarding bone outcomes, no significant differences were 

found in bone geometry, indicating that the possible effect of 

mechanical overload may cause another type of adaptation in 

the bones [3]. However, in the aBMD, the OW group 

presented more bone density, except in the hip and legs. When 

experiencing greater mechanical load, the expectation would 

be greater bone density [3], especially in the lower limbs. 

However, our results indicate that being overweight, 

concerning bone health, does not have any type of positive 

effect. 

Conclusions 

Obese children showed reduced sprinting capacity compared 

to their normal-weight peers. While they exhibited higher 

ground reaction force and load rates during jumping, their 

jump height was lower. Despite these differences, no 

variations were observed in bone geometry or hip and leg 

aBMD. 
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