
Supplementary Table SI. Details of GWAS data for physical activity (PA), gallstones disease (GSD), cholecystectomy, and 

gallbladder/biliary/pancreatic diseases. 

Phenotype Year Participants Ncase Ncontrol Source 

Types of physical activity in last 4 weeks: 

Strenuous sports 
2018 460,376 47,468 412,908 https://gwas.mrcieu.ac.uk/datasets/ukb-b-7663/ 

Cholelithiasis or gallstones 2021 484,598 7,895 476,703 
https://gwas.mrcieu.ac.uk/datasets/ebi-a-

GCST90038629/ 

Cholecystectomy/gall bladder removal 2018 462,933 18,319 444,614 https://gwas.mrcieu.ac.uk/datasets/ukb-b-6235/ 

Disorders of gallbladder, biliary tract and 

pancreas 
2021 218,792 23,648 195,144 

https://gwas.mrcieu.ac.uk/datasets/finn-b-

K11_GALLBILPANC/ 

UKB-gallstones 2018 462,933 7,682 455,251 https://gwas.mrcieu.ac.uk/datasets/ukb-b-18700/ 

 

 

 

 

 

Supplementary Table SII. Sensitivity analysis of two-sample MR analysis between PA and GSD, cholecystectomy, and 

gallbladder/biliary/pancreatic diseases. 

Outcome Heterogeneity-pval Pleiotropy-pval Presso-pval 

Cholelithiasis or gallstones 0.067 0.828 0.091 

Cholecystectomy/gall bladder removal 0.071 0.575 0.091 

Disorders of gallbladder, biliary tract and pancreas 0.079 0.232 0.092 

UKB-gallstones 0.043 0.860 0.077 

 

 

 



Supplementary Table SIII. Exploring the relationship between types of PA and the risk of cholecystectomy, using inactive as the reference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model 1: unadjusted. Model 2: adjusted for age, sex, race, PIR, marital status, BMI, and total calorie intake. P < 0.05 is highlighted in bold. 

 

 

 

 

 

 

 

 

 

 

  model1 model2 

Characteristic OR1 95% CI1 p-value OR1 95% CI1 p-value 

PA_type       

inactive — —  — —  

insufficiently active 0.89 0.57, 1.37 0.6 0.90 0.57, 1.43 0.6 

weekend warrior 0.31 0.17, 0.56 <0.001 0.51 0.28, 0.95 0.036 

regular exercise 0.59 0.49, 0.70 <0.001 0.70 0.59, 0.82 <0.001 

1OR = Odds Ratio, CI = Confidence Interval 



Supplementary Table SIV. Exploring the relationship between types of PA and the risk of cholecystectomy, using regular exercise as the reference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model 1: unadjusted. Model 2: adjusted for age, sex, race, PIR, marital status, BMI, and total calorie intake. P < 0.05 is highlighted in bold.

  model1 model2 

Characteristic OR1 95% CI1 p-value OR1 95% CI1 p-value 

PA_type       

regular exercise — —  — —  

inactive 1.70 1.44, 2.03 <0.001 1.43 1.21, 1.69 <0.001 

insufficiently active 1.51 0.94, 2.44 0.086 1.29 0.82, 2.05 0.2 

weekend warrior 0.52 0.31, 0.89 0.019 0.73 0.41, 1.32 0.3 

1OR = Odds Ratio, CI = Confidence Interval 



 

Supplementary Figure S1. Validation of UKB–gallstones data: (A) Scatter plot showing the association trend between PA and GSD. (B) Forest 

plot of the two-sample MR analysis for walking and GSD risk. (C) Leave-one-out test. (D) Funnel plot. Results with P < 0.05 are highlighted in 

bold. 

 

 



 

 

Supplementary Figure S2. Sensitivity test of MR: (A) Leave-one-out and funnel plot tests between PA and GSD. (B) Leave-one-out and funnel 

plot tests between PA and cholecystectomy. (C) Leave-one-out and funnel plot tests between PA and gallbladder/biliary/pancreatic diseases.



 

Supplementary Figure S3. Analysis of the interaction between PA patterns and 

covariates (age, sex, race, PIR, marital status, BMI, and total calorie intake) on the risk 

of GSD. Values with P < 0.05 are shown in bold. 



 

Supplementary Figure S4. Analysis of the interaction between PA patterns and 

covariates (age, sex, race, PIR, marital status, BMI, and total calorie intake) on the risk 

of cholecystectomy. Values with P < 0.05 are shown in bold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

Supplementary Figure S5. STROBE-MR checklist of recommended items to address 

in reports of Mendelian randomization studies. 


