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When testing for SNP (single nucleotide polymorphism) associations in related individuals, observations are not independent and simple linear regression 
analysis results in an increased type I error and the power of the test is also affected in a more complicate manner. We investigate how heritability and 
strength of relatedness contribute to variance inflation of the effect estimate and study the consequences of variance inflation on hypothesis testing.

Hypothesis testing

True model

The figure presents the expected variance inflation for 90% 
heritability and family studies with varying numbers of 
children per mother and mothers per family/father. The 
number of families is constrained by n=1000 individuals.

Background

Simplified model

Inflation factor

Conclusions

Type I error

Comparison of type I errors with respect to different degrees of 
variance inflation. The negative common logarithm is presented for 
significance level α as well as the type I error. 

Power of test

Modelling a SNP-Phenotype association
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Comparison of power with respect to different degrees of variance 
inflation assuming n=1000 and 2% explained variance by the SNP. The 
negative common logarithm is presented for significance level α.
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We provide a simple formula for estimating variance inflation given the relatedness structure and the heritability of a phenotype. Stronger 
relatedness as well as higher heritability result in increased variance of the effect estimate of simple linear regression. While type I error rates 
are generally inflated, the behaviour of power is more complex since power can be increased or reduced in dependence on the significance 
level. For additional information, have a look at https://bmcgenet.biomedcentral.com/articles/10.1186/s12863-017-0571-x or use the QR Code:


