Principles twin design

Monozygotic (MZ) twins raised in a family share both 100% of their genes, and all of the shared environment. Any differences arising between them in these circumstances are random (unique or individual-specific). The correlation we observe between MZ twins provides an estimate of Additive genetic effects (A) + Shared or common environmental effects (C) . Dizygous (DZ) twins have a common shared environment, and share on average 50% of their genes: so the correlation between DZ twins is a direct estimate of ½A + C . If r is the correlation observed for a particular trait, then:

rmz = A + C 

rdz = ½A + C 

Where rmz and rdz are simply the correlations of the trait in MZ and DZ twins respectively (For further details see Rijsdijk & Sham, 2002)
Description of the co-twin control method  (Kendler et al, 1999) 

In the co-twin control method, we compared the observed association between stressful life events and onsets of depression in the entire study group with that found within pairs of dizygotic and monozygotic twins. (For a detailed description of the logic of this method, see Kendler et al (1993). Briefly, if the correlation between a risk factor (here, stressful life events) and an outcome (here, episodes of major depression) is entirely causal, then the associations between risk factor and outcome should be similar in the general population and within dizygotic and monozygotic twin pairs. If the correlation is partly noncausal and mediated by familial-environmental factors that predispose to both the risk factor and the outcome, then the associations will be similar in dizygotic and monozygotic twins, and both will be lower than the association seen in the general population. If, however, the correlation is partly noncausal and mediated by genetic factors that predispose to the risk factor and to the outcome,

then the magnitude of the observed associations should be as follows: entire sample within dizygotic twins within monozygotic twins. If the correlation between the risk factor and outcome is entirely noncausal and mediated by genetic and/or familial-environmental factors, then that correlation within monozygotic twin pairs should approach zero. Since monozygotic twins share both their genetic and familial-environmental backgrounds, the risk factor-outcome correlation within monozygotic pairs provides an estimate of the causal component of that association.
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