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Determining the relationship between dental, skeletal
and chronological age in children is fundamental for
several disciplines, because it allows the researcher to
understand variations in physiological or developmental
age of children of the same chronological age. Since
human growth shows a considerable variation in the
chronological ages at which individual children reach
similar developmental events, the developmental status
of a child is best estimated relative to specific stages of
physiological maturity (1). Some of the most common
measures of physiological age rely on dental and skeletal
maturation.

Several methods have been proposed for assessing
dental maturation. One general approach focuses on the
number and kind of teeth present in the mouth (2,3).
Despite the simplicity of the approach there are some
definite disadvantages because it relies on the timing of
tooth emergence. Tooth emergence is a single, brief
event in the continuous process of tooth eruption and the
chance that the time of inspection coincides with the
actual moment of emergence is, as a rule, small (4). The
precision is also compromised by the fact that there are
periods where no teeth erupt and others where several
teeth erupt more or less simultaneously (5,6). In addition,
tooth emergence may be influenced significantly by local
exogenous factors, such as infection, obstruction, crowd-
ing, and premature extraction of the deciduous predeces-
sor or adjacent permanent teeth (4,7-9). Most of the
disadvantages can be avoided by using stages of tooth

Dental and skeletal development provide a measure of physiological age that can be used to predict the optimal timing
for treatment in orthodontic, orthopaedic or paediatric clinical practice or to estimate chronological age of child skeletal
remains in forensic or archaeological contexts. Because the environmental sensitivity of skeletal and dental develop-
ment can affect the ability to predict treatment timing and accuracy of age estimations, it is important to understand how
these two tissues respond differently to environmental insults, such disease or malnutrition. This paper reviews the
literature that supports the general assertion that dental development is less affected by environmental quality than
skeletal development. It is concluded that the environmental sensitivity of tooth formation (compared to tooth eruption)
has been rarely assessed and that there is a paucity of studies that examine the development of both tissues against
socioeconomic and nutritional status or non-genetic disease.
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formation obtained from roentgenographic data on the
calcification of teeth to determine dental maturity (10-14).
Tooth formation is a progressive, continuous and cumu-
lative process that ends only when tooth has been com-
pletely formed and is a measure of dental age that can be
used throughout the entire growing period of an individual
(5,15).

Skeletal development is commonly assessed by mea-
suring skeletal maturity or, less frequently, by examining
growth in height (skeletal growth). Skeletal maturity is
usually derived from roentgenographic data on the ap-
pearance of centres of ossification, changes in size and
shape of bones, and fusion or non-fusion of epiphyses of
various skeletal structures, such as the hand or the knee.
The most widely used standards are those developed by
Greulich and Pyle (16) and by Tanner and co-workers
(17) to assess skeletal age by osseous development of
the hand and wrist. The greatest advantages advocated
for these methods are their simplicity and availability of
multiple ossification centres for the evaluation of maturity
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