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Statistical Issues in Genomic Cohort Studies

Sohee Park
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When conducting large-scale cohort studies, numerous
statistical issues arise from the range of study design, data
collection, data analysis and interpretation. In genomic
cohort studies, these statistical problems become more
complicated, which need to be carefully dealt with. Rapid
technical advances in genomic studies produce enormous
amount of data to be analyzed and traditional statistical
methods are no longer sufficient to handle these data. In
this paper, we reviewed several important statistical issues
that occur frequently in large-scale genomic cohort studies,
including measurement error and its relevant correction

gene-environment interaction and time-varying hazard
ratios. It is very important to employ appropriate statistical
methods in order to make the best use of valuable cohort
data and produce valid and reliable study results.
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Figure 1. The fraction (in %) of validation study size in the entire study as a function of correlation
between true exposure and observed exposure, under a general error model.

* Cost to obtain a reference measure (Z) is assumed to be 50 times the cost to obtain a conventional measure {Q); Power=90%;

Significance level=5%; Baseline disease rate=0.5%
(Source: Park and Stram, 2002)

$200,000

$180,000 - m

$160,000 - »

ey P (D)=0.005, m=2 (optimal)
e P (D)=0.05, m=2 (optimal)

= & = P(D)=0.005, m=28
= @ = P(D)=0.05, m=28

$140,000
$120,000
$100,000
$80,000
$60,000
$40,000

$20,000

e B = o,

$- - .
0.3 0.4 0.5

0.7 0.8 0.9 0.99

Reliability Coefficient

Figure 2. Total cost for obtaining exposure and disease information as a function of the reliability
coefficient, when the replicates of the imperfect reference measurement is used.

" P(D): Baseline disease probability; m = number of replicates of reference measures; Assumption: cost to obtain disease
information=$1; conventional measure (Q) = $1; reference measure (Z) = $50; Power=90%; Significance level=5%;

Hypothesized relative risk = 1.5

(Source: Park and Stram, 2002)
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