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Obesity is a global pandemic

39% of adults are overweight (BMI ≥25 kg/m2) or obese (BMI >30)
>10% of children meet obesity criteria
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Meta-analysis of genome-wide association studies for body 
fat distribution in 694,649 individuals of European ancestry

Measures of obesity: overall adiposity and fat distribution

Trait Higher general adiposity /
obesity

Higher central adiposity /
unfavourable fat distribution

Measure Body mass index Waist-hip ratio adjusted for BMI

(BMI) (WHRadjBMI)

Higher risk of cardiometabolic 
disease, cancer, infertility

Better predictor of cardiometabolic 
disease, independent of BMI

Heritable trait, monogenic forms

Heritability 40-80% 40-60%

Methods

BMI

WHR

WHRadjBMI

Combined Women MenObesity traits

Genome-wide association testing in UK Biobank Meta-analysis 
with GIANT data 

Locus 
identification

346 loci containing 463 signals associate with WHRadjBMI
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Women
Meta n = 379,501

266 loci
h2: 25.6%

Men
Meta n = 315,284

91 loci
h2: 16.7%

Stronger effects in women than men 
~30% of all signals in women are sex dimorphic, compared to ~15% of signals in men

Distinct global patterns in obesity and fat distribution
Tissue enrichments with GWAS index SNPs

and GTEx v6 data

Conclusions

Test for difference in SNP effects 
(betas) in men vs women

Find SNPs with 
p < 5 x 10-9

Clumping
±5Mb, r2 = 0.05

Identify primary and 
secondary signals

Fine-mapping and 
enrichments (ongoing)

Global 
enrichment

Local 
enrichment

Expanding sample size from ~300k to ~700k increases the 
number of associated loci ~10-fold

Signature of sex dimorphism in WHRadjBMI persists; 
many more associated loci in women than men

Additional work (e.g., fine-mapping) can help elucidate 
causal mechanisms, biological interplay underlying fat 
distribution and its comorbidities.

p = 5 x 10-9

p = 5 x 10-9

WHRadjBMI

BMI
p = 1 x 10-3

p = 1 x 10-3

484,680 262,817 221,863

485,486 263,148 222,338

484,563 262,759 221,804 n = 210,086

n = 212,248

n = 322,154


