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Abstract

The aim of this thesis was to eiucidate the nature and extent of genetic and
environmental contributions to variation in permanent tooth crown size, Two crown
diameters - the mesiodistal length (MD) and buccolingual breadth (BL) of 28
permanent teeth were recorded. Phenotypic variation among individuals lor
quantitative traits can be divided into additive and non-additive genetic factors, and
individual and family environmental factors. The most common method used is the
study of correlations among relatives, in particular, the classical twin method. In
addition, twin studies may reveal evidence of contributions of sex-linked genes and
sex hormones.

Sibling correlations were compared to find evidence of sex-linked genes contributing,
to tooth crown size. About half of the 56 crown diameters were in agreement with
predictions. Alternative explanations were explored, and it was decided that the
finding was consistent with a contribution of sex-linked genes to tooth crown size.

All 56 variables displayed significant sexual dimorphism, with males having larger
teeth on average than females. The hypothesis that sex hormones contributed (o
sexual dimorphism was tested by comparing mean tooth size in female-male
(opposite-sex or OS) twins with same-sex (SS) twins, and singletons. A multivariate
ANOVA of 12 variables revealed a significant increase in tooth crown size of 08
females, and no change in OS males. This is consistent with expectations il sex
hormones diffused between twins in utero and infiuenced tooth size.

Most previous quantitative studies of tooth crown size have revealed a high degree of
genetic determination. However, all of the statistical methods used had substantial
difficulties in their application. Structural equation modelling analyses in this project
revealed that most variation could be explained by additive genetic and unique
environmental factors. In univariate analyses, canine and first premolar MDD lengths
showed substantial non-additive genetic variation, while common environmental
variation was significant in the maxillary first molar. Multivariate analyses revealed
several genetic and environmental factors applied to all variables in the analysis.
Other additive genetic factors affected individual teeth or antimeric pairs of teeth,
while non-additive genetic factors influenced groups of teeth. Common environment
affected posterior teeth in the maxillary right quadrant. All findings were interprele
in the light of genetic, evolutionary and embryological principles.




