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Genetic and environmental variations of birth size were estimated using
genetic structural equation modeling. The variance of birth weight and length was predominantly
explained by shared environmental factors, whereas genetic variance contributing to birth size was
small. Related to environmental factors, parental education showed a generally positive association
with offspring height, with significant associations in mid-childhood and from adolescence onwards.
We also analyzed the association between birthweight and BMI from infancy to adulthood within twin
pairs. At the individual level, a 1-kg increase in birthweight was linearly associated with up to 0.
9 kg/m2 higher BMI (P<0.001).
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Figure 1. Regression coefficients with 95% confidence intervals for the associations between birth size
and later height, with monozygotic (MZ) and dizygotic (DZ) twins treated as individuals (individual
level).
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Table 1. Sample sizes, means and SD of birth weight (kg) by sex, region, birth year, and zygosity

Boys Girls

Zygosity N Mean SD N Mean SD

(Y4 20596 2.52 0.55 22806 24125 529.1
All cohorts Dz 36212 2.60 0.57 35612 2502.0 545.7

Region

Europe Mz 13318 2.53 0.56 13974 2.42 0.53
Europe Dz 24616 2.63 0.56 23598 2.52 0.54
NA and Aus" MZ 5258 2.52 0.56 6592 2.40 0.54
NA and Aus" Dz 9765 2.57 0.59 10223 247 0.57
East Asia MZ 1910 2.48 0.51 2132 2.39 0.47
East Asia Dz 1421 2.49 0.51 1403 241 0.47

1)North America and Australia, * MZ : monozygotic twin pairs, DZ: dizygotic twin pairs

Table 2. Sample sizes, means and standard deviations of birth length (cm) and ponderal index (kg/m?)

Birth Length Ponderal Index

Zygo- Boys Girls Boys Girls

sity N Mean SD N Mean  SD N Mean SD N Mean SD

Mz 10394 47.0 3.2 10054 46.4 3.3 10394 244 3.0 10054 243 3.3
All cohort DZ 17758 475 3.3 15962 46.9 3.2 17758 244 3.1 15962 244 3.2
Region
Europe Mz 8614 47.1 3.3 8062 46.5 3.3 8614 24.4 3.1 8062 24.3 3.4
Europe Dz 16040 47.6 3.3 14276 47.0 3.3 16040 244 3.2 14276 244 3.3
NA and
Aus? Mz 350 47.0 3.3 348 46.6 2.8 350 24.3 2.8 348 23.9 2.8
NA and
Aus? Dz 540 479 3.1 506 46.9 31 540 24.0 2.9 506 241 31
East- Asia MZ 1418 46.4 2.8 1624 45.7 2.8 1418 24.2 25 1624 24.6 2.7
East-Asia DZ 1096 46.2 2.9 1090 45.7 2.7 1096 245 2.6 1090 24.6 2.6

1)North America and Australia
** MZ : monozygotic twin pairs, DZ: dizygotic twin pairs
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Figure 2. Proportion of the birth size variance explained by additive genetic (grey), shared environmental

(black) and unique environmental (white) factors by geographic-cultural region.

*Birth size measures standardized for gestational age.
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Table 3. Rate of child maltreatment

No of subjects Maltreatment
N (%o)
Singletons 17755 59 (3.32) P<0.001
Twins 486 8 (16.46)

Triplets 6 0 (0.0
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