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Table S1. Demographic and clinical characteristics of the participants prior to 
participant exclusion. 
 

Characteristic Men (n=156) Women (n=409) Total (n=565) 

Age (yr) — mean (SD) 45.5±9.4 42.2±9.5 43.1±9.6 

BMI (kg/m2) — mean (SD) 51.7±8.3 49.7±6.5 50.2±7.1 

BMI category — no. (%)    

Class 1: BMI ≥30 to <35 0 (0.0) 1 (0.2) 1 (0.2) 

Class 2: BMI ≥35 to <40 7 (4.5) 13 (3.2) 20 (3.5) 

Class 3: BMI ≥40 149 (95.5) 395 (96.6) 544 (96.3) 

Bariatric surgery — no. (%)    

Laparoscopy 51 (32.7) 244 (59.7) 295 (52.2) 

Open surgery 105 (67.3) 165 (40.3) 270 (47.8) 

EBWL (%) — mean (SD)    

 6 months 41.6±13.0 37.7±11.4 38.8±12.0 

12 months 63.9±16.5 64.7±16.6 64.5±16.5 

18 months 80.0±16.1 84.5±17.9 83.3±17.6 

24 months 85.2±14.8 93.8±18.1 91.6±17.7 

36 months 85.6±13.9 92.4±17.8 90.5±17.1 

48 months 82.9±14.6 88.5±18.2 86.9±17.4 

60 months 79.4±16.1 85.0±19.3 83.4±18.6 

Ancestry group — no. (%)    

Europe 154 (98.8) 404 (98.8) 558 (98.7) 

South America 1 (0.6) 4 (1.0) 5 (0.9) 

East Africa 0 (0.0) 1 (0.2) 1 (0.2) 

Middle East 1 (0.6) 0 (0.0) 1 (0.2) 

Follow-up — no. (%)    

4 time-points 17 (10.9) 45 (11.0) 62 (11.0) 

5 time-points 50 (32.1) 127 (31.1) 177 (31.3) 

6 time-points 47 (30.1) 141 (34.5) 188 (33.3) 

7 time-points 42 (26.9) 96 (23.5) 138 (24.4) 

BMI, body mass index; EBWL, excess body weight loss. 
 



 
Figure S1. PCA projection and ancestry assignment using UK Biobank reference 

populations. Study participants were projected onto a principal component (PC) space 

defined using external reference populations, and each individual was assigned to the 

closest reference population based on squared distance to reference population centers in 

PC space. Points show PC1 versus PC2 and are colored by the assigned population group. 

Individuals assigned to South America, Africa (East), or Middle East were excluded from 

downstream analyses. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
Figure S2. Identification of genetic outliers by principal component analysis. Histogram 

derived from quality-controlled genotype data. The outlierness statistic (S) quantifies 

deviation from the main population cluster in PCA space. Individuals with S>1 (n=6) were 

classified as genetic outliers and excluded from downstream analyses



 
Figure S3. Genome-wide association analysis of body mass index. (A-B) Manhattan and quantile–quantile (QQ) plots of the 

body mass index (BMI) genome-wide association (GWAS) in the full study population. (C-D) Manhattan and QQ plots of the BMI 

GWAS int the training dataset. Horizontal lines in the Manhattan plots indicate the genome-wide (p = 5 × 10⁻⁸) and suggestive (p 

= 1 × 10⁻⁵) significance thresholds. QQ plots assessing deviation from the null distribution display observed versus expected –

log₁₀(p) values, with the diagonal line representing the null expectation. 


