
MODULE 3: Genome-wide association 

study — analysis 



For  a  given SNP,  how many people  car r y  

the var iant  a l le le?  

o Statistical test to compare the proportion of diseased and 
non-diseased individuals with the variant allele  

50% carry variant 

With disease Without disease 

17% carry variant 



Need to  account  for  fact  that  humans have 

2 copies  of  each gene  

With disease Without disease 

50% carry variant 

25% have 2 copies 

25% have 1 copy 

17% carry variant 

3% have 2 copies 

14% have 1 copy 



A stat is t ica l  test  te l l s  us  how l ikely  the 

resul ts  are  t r ue  

o Compare proportion of diseased/non-diseased with zero, 
one or two copies of variant allele 

o Statistical test: Armitage trend test (1 d.f.)  

With 
disease 

Without 
disease 

2 copies 

1 copy 

0 copies 

25 (25%)       26 (3%) 

25 (25%)     124 (14%) 

50 (50%)     750 (83%) 



Hypothesis testing and p values  

o Statistical test tells you whether the 
difference in allele distribution 
between the two groups is likely to 
be due to chance or not 

o What does a p<0.05 mean? 

o <5% probability that the observation is due 
to chance (i.e. a false positive) 

o This association is ‘statistically significant’ 



Cor rection for multiple testing  

o p<.05 not stringent enough in this situation 

o Genome-wide significance ≈p<0.00000005 (5x10-8) 
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o For 1M tests, by 
chance alone 
we expect to 
see 50,000 
‘significant’ 
associations at 
p<0.05 



Manhat t an  p lo t  show ing  genome - assoc ia t ion  

wi t h  ea r l y  mic r ovascu la r  d i sease  

Ikram MK et al (2010), PLoS Genetics 



Reasons for association 

oTrue association (true positive) 

o False association (false positive) 

T/C 

genotyped 

T/C G/C 

genotyped 

Diabetic 

Latino 

Smoker 

Obese 

Association with 
wrong trait 

o Causal variant (direct)  Linked to causal variant (indirect) 
 

o Spurious (confounding/bias)   Chance 
 



Proper ties of  a valid association  

  Not due to chance 

  

  Free of bias 

 

  Reproducible 



Question 

The role of P values in GWAS is to: 

 

 

A. Guard against confounding and bias 

B. Guard against chance associations 

C. Both 



Answer 

B. Guard against chance associations.   

You can have a statistically significant result that 
is still confounded or otherwise biased.   

Epidemiologically-sound study design is the best 
guard against bias and confounding. 

 


