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• 1-unit increase in body mass index increasing the incidence of HF by 5% in 

men and 7% in women.







Figure. Study Population

502,421 in UK biobank

477,214 participants

Excluded

•10,340 under 40 or over 70

•11,982 diagnosed with HF

•2,885 with missing data

457,509 in K-NHIS-HealS

395,173 participants

Excluded

•51,859 under 40 or over 70

•10,360 diagnosed with HF

•117 with missing data









*Sex- and age-adjusted incidence of HF or HF-related AF

K-NHIS-HealS UK Biobank

Underweight
(n=7212)

Normal
(n=251022)

Overweight
(n=126420)

Obese
(n=10519)

Under-weight
(n=2519)

Normal
(n=156570)

Overweight
(n=202542)

Obese
(n=115583)

HF incidence 
(/1,000 PYRs)* 0.46 0.21 0.26 0.50 0.72 0.33 0.44 1.16

HF-related AF 

incidence

(/1,000 PYRs)*

0.16 0.06 0.08 0.17 0.46 0.18 0.21 0.59



K-NHIS-HealS UK Biobank P for interaction

sHR (95% CI) P Value sHR (95% CI) P Value

BMI as a categorical variable* < 0.001

Underweight 2.40 (1.61–3.57) < 0.001 1.96 (1.13––3.40) 0.017

Normal 1 (reference) 1 (reference)

Overweight 1.10 (0.94–1.30) 0.248 1.14 (1.02–1.27) 0.018

Obese 1.81 (1.30–2.53) < 0.001 2.20 (1.98–2.45) < 0.001

BMI as 5-unit increase* 1.07 (0.94–1.22) 0.288 1.48 (1.43–1.53) < 0.001 < 0.001

*Adjusted for age, sex, and clinical variables



K-NHIS-HealS UK Biobank P for interaction

sHR (95% CI) P Value sHR (95% CI) P Value

BMI as a categorical variable* < 0.001

Underweight 2.55 (1.33–4.88) 0.005 2.14 (1.01–4.55) 0.047

Normal 1 (reference) 1 (reference)

Overweight 1.20 (0.91–1.58) 0.202 1.02 (0.88–1.18) 0.800

Obese 2.21 (1.26–3.88) 0.006 2.15 (1.86–2.48) < 0.001

BMI as 5-unit increase* 1.13 (0.91–1.41) 0.275 1.52 (1.45–1.59) < 0.001 < 0.001
*Adjusted for age, sex, and clinical variables



Figure. Cubic spline graph for adjusted hazard ratio for (A) heart failure, (B) HF-related atrial 

fibrillation according to BMI



• Obesity was associated with an increased risk of HF and HF-related AF in 

both Korean and UK populations. 

• The higher incidence of HF and HF-related AF in the UK population was 

likely because of the higher proportion of obese individuals in that cohort, 

particularly those in the obese BMI category.
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