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Background: The Dual Energy X-Ray Absorptiometry (DXA) is the gold standard for measuring BMD

and bone mineral content (BMC). In general, DXA is ideal for pediatric use. However, the

development of specific standards for particular geographic regions limits its use and application for

certain socio-cultural contexts. Additionally, the anthropometry may be a low cost and easy to use

alternative method in epidemiological contexts. The goal of our study was to develop regression

equations for predicting bone health of children and adolescents based on anthropometric indicators

to propose reference values based on age and sex. Methods: 3020 students (1567 males and 1453

females) ranging in ages 4.0 to 18.9 were studied from the Maule Region (Chile). Anthropometric

variables evaluated included: weight, standing height, sitting height, forearm length, and femur

diameter. A total body scan (without the head) was conducted by means of the Dual Energy X-Ray

Absorptiometry. Bone mineral density (BMD) and the bone mineral content (BMC) were also

determined. Calcium consumption was controlled for by recording the intake of the three last days

prior to the evaluation. Body Mass Index (BMI) was calculated, and somatic maturation was

determined by using the years of peak growth rate (APHV). Results: Four regression models were

generated to calculate bone health: for males BMD = (R2 = 0.79) and BMC = (R2 = 0.84) and for the

females BMD = (R2 = 0.76) and BMC = (R2 = 0.83). Percentiles were developed by using the LMS

method (p3, p5, p15, p25, p50, p75, p85, p95 and p97). Conclusions: Regression equations and

reference curves were developed to assess the bone health of Chilean children and adolescents.

These instruments help identify children with potential underlying problems in bone mineralization



during the growth stage and biological maturation. © 2017 Gómez-Campos et al. This is an open

access article distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author

and source are credited.


