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3. Timeline: 
Data analysis in ARIC, result sharing with other CHARGE cohort and meta-
analysis will be done before summer 2010. 
 
4. Rationale:  
The QRS complex in the ECG records the depolarization of the ventricles 
through the Purkinje system and ventricular myocardium. Increased QRS 
duration has been associated with mortality in individuals with heart failure 
(Wang, 2008), hypertrophic cardiomyopathy (Bongioanni 2007) or in the general 
population (Desai 2006). 



 
A recently published genome-wide association study in deCODE, which included 
~10000 individuals in the discovery sample, has identified several genetic loci 
associated with QRS duration (TBX5, SCN10A, 6p21 and 10q21) (Holm 2010). 
The CHARGE consortium is an excellent setting to replicate these results and 
identify new variants given its larger sample size. 
 
5. Main Hypothesis/Study Questions: 
 
Gene variants can be identified that associate with QRS duration. 
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other 
variables of interest with specific reference to the time of their collection, summary 
of data analysis, and any anticipated methodologic limitations or challenges if 
present). 
 
Design: 

• Meta-analysis of GWAS studies 
 
Participating groups: 

• AGES, Framingham Study, Rotterdam Study, ARIC, CHS, SHIP, 
MONICA/KORA, ERF, MICROS, ORCARDES, CROATIA, TwinsUK, 
BRIGHT, PREVEND. Other cohorts will be contacted for replication. 

 
Phenotype: 

• QRS complex duration from ECGs conducted during the ARIC first visit. 
 

a. Exclusions 
i. Non-Whites 
ii. No ECG with QRS duration 
iii. Atrial fibrillation on baseline ECG 
iv. History of Myocardial Infarction or Heart failure 
v. QRS>120 
vi. WPW 
vii. Pacemaker 
viii. Class I and class III anti-arrhythmic medication 

 
b. Covariates  

i. Linear adjustment for age.  
ii. Gender 
iii. Study site / cohort as relevant (in ARIC and CHS) 
iv. Height 
v. BMI 

 
Analysis: 

• Additive genetic model of autosomal SNPs 



• Minor and major alleles consistent across cohorts for each SNP 
• Linear regression of QRS-interval on genotype dosage (both typed and 

imputed SNPs) in study specific analyses.  
• Adjustment for the following covariates (see above as well):  age, gender, 

height, BMI, study site/cohort if relevant 
 
Meta analysis 

• Inverse variance weighted meta-analysis with genomic control per study 
• Absolute threshold of P<5x10E-8 for declaring genome wide significance 
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