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Appendix Figure S1. Flowchart of participant inclusion 
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Appendix table S1. Risk of type 2 diabetes according to time since stopping use of proton pump inhibitors 

  Cases/Person-years HR [95% Cl] 

NHS    

  Current PPI user 862/123249 1.00[Reference] 

>0 to 2 years 1221/178825 0.91[0.8, 1.04] 

>2 years 2643/579218 0.80[0.73, 0.87] 

P-trend  0.0002 

NHS II  

  Current PPI user 1174/135042 1.00[Reference] 

>0 to 2 years 978/218291 0.72[0.63, 0.82] 

>2 years 2479/648102 0.81[0.74, 0.88] 

P-trend  <0.0001 

HPFS  

  Current PPI user 141/34346 1.00[Reference] 

>0 to 2 years 261/56998 0.89[0.69, 1.16] 

>2 years 346/153400 0.89[0.69, 1.15] 

P-trend  0.365 

Pooled  

  Current PPI user 2177/ 292637 1.00[Reference] 

>0 to 2 years 2460/454114 0.83[0.70, 0.98] 

>2 years 5468/1380720 0.81[0.76, 0.86] 

P-trend   <0.0001 

Abbreviation: HR, Hazard Ratio; CI, Confidence Interval. 

Estimated effects were based on the fully adjusted model (see the footnote in table 2). 
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Appendix table S2. Risk of type 2 diabetes according to regular use of histamine-2 receptor antagonists 

  

NHS NHS II HPFS Pooled 

Cases/  

Person-years 
HR [95%CI] 

Cases/ 

 Person-years 
HR [95%CI] 

Cases/  

Person-years 
HR [95%CI] 

Cases/ 

 Person-years 
HR [95%CI] 

Regular use of H2RAs         

Non-regular H2RAs user 4288/825886 1.00[Reference] 4188/945552 1.00[Reference] 685/232930 1.00[Reference] 9161/2004368 1.00[Reference] 

Regular H2RAs user 438/55406 1.13[1.01, 1.25] 443 /55882 1.13[1.02, 1.26] 63/11814 1.38[1.04, 1.81] 944/123102 1.14[1.07, 1.23] 

Duration of H2RAs use         

Non-regular H2RAs user 3906/756600 1.00[Reference] 3694/879397 1.00[Reference] 660/221908 1.00[Reference] 8260/1857905 1.00[Reference] 

>0 to 2 years 559 /82796 1.08[0.98, 1.19] 809/104382 1.16[1.07, 1.26] 79/20343 1.18[0.92, 1.52] 1447/207521 1.13[1.06, 1.2] 

>2 years 261/41897 1.19[1.04, 1.36] 128/17655 1.12[0.93, 1.34] 9/2494 1.64[0.82, 3.27] 398/62046 1.17[1.05, 1.3] 

P-trend  0.006  0.002  0.103  <.0001 

Time since stopping use of 

H2RAs 
        

Current H2RAs user 438/55406 1.00[Reference] 443/55882 1.00[Reference] 63/11814 1.00[Reference] 944/123102 1.00[Reference] 

>0 to 2 years 1215/173860 0.91[0.80, 1.04] 1041/212104 0.92[0.80, 1.06] 287/58771 0.74[0.53, 1.03] 2543/444735 0.90[0.82, 0.99] 

>2 years 3073 /652025 0.89[0.79, 0.99] 3147/733449 0.87[0.78, 0.96] 398/174159 0.72[0.52, 1.00] 6618/1559633 0.87[0.80, 0.93] 

P-trend  0.032  0.018  0.039  0.001 

The estimated effects were based on Age and period-stratified model, with additional adjustment for race (white, or other), family history of diabetes (yes, or no), BMI 

(continuous), pack-years of smoking (0, 10-20, 20+, missing), alcohol intake per day (0, 0-2,2-5 over 5g), physical activity (in quintile), overall diet quality (AHEI score <30, 

30.1-60, or >60), total calories (in quintile), multivitamin use(yes or no), hypertension (yes or no), hypercholesterolemia (yes or no), cancer (yes or no), menopausal status and 

postmenopausal hormone use (premenopausal, postmenopausal (never, past, current menopausal hormone use, or unknown), or missing), number of parity (0, 1-2, 3+ children), 

breastfeeding (no, 1-2 years, 2+ years, or missing), any use of antibiotics (yes or no), regular use of non-steroidal anti-inflammatory drugs (yes or no), any use of steroids (yes 

or no), gastroesophageal reflux disease (yes or no), gastric or duodenal ulcer (yes or no), upper gastrointestinal tract bleeding (yes or no) and regular use of PPIs (yes or no).  
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Appendix table S3. Sensitivity analyses of proton pump inhibitors the risk of diabetes 

  Cases/ Person-years HR [95%CI] 

Lagging the exposure for 4 years to allow a time window for 

diabetes incidence 
  

Non-regular PPIs user 6257 /15318283 1.00[Reference] 

Regular PPIs user 1479/2553317 1.22[1.14, 1.29] 

Additionally adjusting for physical examination in the 

previous 2 years (yes or no) 
  

Non-regular PPIs user 7928/1834834 1.00[Reference] 

Regular PPIs user 2177/292637 1.24[1.17, 1.31] 

Additionally adjusting for number of commonly used 

medicines* 
  

Non-regular PPIs user 7928/1834834 1.00[Reference] 

Regular PPIs user 2177/292637 1.20[1.14, 1.27] 

Directly combine all participants including NHS, NHS2 and 

HFPS 
  

Non-regular PPIs user 7928/1834834 1.00[Reference] 

Regular PPIs user 2177/292637 1.32 [1.25, 1.39] 

Additionally adjusting for statins, beta-blockers, thiazide 

diuretics, and antidepression drugs 
  

Non-regular PPIs user 7928/15552583 1.00[Reference] 

Regular PPIs user 2177/2720551 1.21 [1.14, 1.28] 

Limiting the participants in those with PPIs indication   

Non-regular PPIs user 2760/ 3489494 1.00[Reference] 

Regular PPIs user 1698/1785858  1.33 [1.20,1.47] 

Limiting the participants in those with gastroesophageal 

reflux disease 
  

Non-regular PPIs user 2656/3276878 1.00[Reference] 

Regular PPIs user 1655/1715548 1.20[1.12, 1.28] 

* commonly used medicines include NASIDS, steroids, statins, beta-blockers, thiazide diuretics, antipsychotics, 

calcium channel blockers, ACE inhibitor, Lasix, and H2RA. 

The estimated effects were based on Age and period-stratified model, with additional adjustment for race (white, 

or other), family history of diabetes (yes, or no), BMI (continuous), pack-years of smoking (0, 10-20, 20+, 

missing), alcohol intake per day (0, 0-2,2-5 over 5g), physical activity (in quintile), overall diet quality (AHEI 

score <30, 30.1-60, or >60), total calories (in quintile), multivitamin use(yes or no), hypertension (yes or no), 

hypercholesterolemia (yes or no), cancer (yes or no), menopausal status and postmenopausal hormone use 

(premenopausal, postmenopausal (never, past, current menopausal hormone use, or unknown), or missing), 

number of parity (0, 1-2, 3+ children), breastfeeding (no, 1-2 years, 2+ years, or missing), any use of antibiotics 

(yes or no), regular use of non-steroidal anti-inflammatory drugs (yes or no), any use of steroids (yes or no), 

gastroesophageal reflux disease (yes or no), gastric or duodenal ulcer (yes or no), upper gastrointestinal tract 

bleeding (yes or no) and regular use of H2RA (yes or no).  
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