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Objective: To evaluate two hypothetical study populations, one general (30,000 subjects, 6.6% incidence rate) and one high-risk (400 subjects, 20% incidence rate), for investigating the association between a genetic risk score (GRS) and atrial fibrillation (AF).
Background: Four single nucleotide polymorphisms (SNPs), rs2200733, rs10033464, rs2106261, and rs13376333, are associated with AF with genome-wide significance. A GRS that combines the risk ratios, versus separate risk ratios for these SNPs, could better characterize the genetic risk of an individual.
Methods: Genotypes and AF status for each individual in the hypothetical populations were generated assuming allele frequencies from the HapMap project, risk ratios of the risk alleles from the literature, and assumed incidence rates. A weighted AF GRS was calculated for each individual by summing the natural log of the risk ratio for risk alleles carried. Using 500 and 10,000 simulations for the general and the high risk populations respectively, the power to detect an association between the GRS and AF, and the expected risk ratios associated with the top and middle tertiles, compared with the bottom tertile of the GRS, were estimated. 
Results: The odds ratios for AF for individuals in the top and middle tertiles, compared with the bottom terile of the AF GRS were estimated to be 2.06 (95% CI 1.82-2.30) and 1.30 (95%CI 1.15-1.46), respectively. There were100% and 77% power to detect the association in the general and the high-risk populations respectively.
Conclusion: Two hypothetical populations appeared suitable for investigating the association between an AF GRS and AF risk.

