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Supplementary Table 1. Characteristics of the studies included in the current analysis, including whole grain food items in the food frequency questionnaires (FFQ)
and availability of data on total energy intake (TEI) and Helicobacter pylory (H. pylori) infection.

StoP Study (Reference) Period Cases Controls Study Whole grain FFQ items Availability of

study ID n (%) n (%) type TEY/ H. pylori
Europe

1 Italy 1 (La Vecchia et al., 1995) 1985-1997 769 (9.7) 2081 (10.6) CC,HB 1 item: Any whole grain product No /No

3 Italy 2 (Lucenteforte et al., 2008) 1997-2007 230 (2.9) 547 (2.8) CC,HB 1 item: Whole grain bread Yes/ No

5 Italy 4 (Buiatti et al. 1989) 1985-1987 1016(12.8) 1159(59) CC,PB 1 item: Whole grain bread Yes / No

6 Greece (Lagiou et al., 2004) 1981-1984 110 (1.4) 100 (0.5) CC,HB 1 item: Rye bread Yes/No

17 Portugal (Lunet et al. 2007) 1999-2006 692 (8.7) 1667 (8.5) CC,PB 1 item: Brown or whole wheat bread or toasts Yes/ Yes

9 Russia (Zaridze et al., 2000) 1996-1997 450 (5.7) 611 (3.1) CC,HB 3 items: Oat porridge; millet gruel; buckwheat gruel Yes/ Yes

21 Spain 1" (Castafio-Vinyals, 2015) 2008-2012 339 (4.3) 3040 (154) CC,PB 4 items: Whole wheat bread; wholegrain cereals; other Yes/ Yes

wholegrain products; wholegrain biscuits

23 Spain 2 (Santibanez et al., 2012) 1995-1999 401 (5.1) 455(2.3) CC,HB 1 tem: Whole grain bread Yes / No#
Asia

2 China 1 (Deandrea et al., 2010) 1987-1989 266 (3.4) 533(2.7) CC,HB NA No /No

8 China 2 (Mu et al., 2005) 2000 206 (2.6) 415(2.1) CC,PB 1 item: Barley porridge No/Yes

12 China 3 (Setiawan et al., 2005) 1991-1993 711 (9.0) 711 (3.6) CC,PB NA Yes / No

30 Japan (Machida-Montani et al., 2004)  1998-2002 153 (1.9) 303(1.5) CC,HB NA Yes/ Yes
North America

7 Canada (Mao et al., 2002) 1994-1997 1182 (14.9) 5039 (25.5) CC,PB 3 items: Dark bread; granola; cooked cereals No / No

32 USA 2 (Ward et al., 1997) 1988-1993 170 (2.1) 502 (2.5) CC,PB 2 items: Dark bread; cooked cereals Yes / No
Latin America

25 Mexico 1 (Hernandez-Ramirez et al.,  2004-2005 248 (3.1) 478 (24) CC,PB NA No/Yes
2009)

26 Mexico 2 (Lopez-Carrillo et al., 1989-1990 220 (2.8) 752 (3.8) CC,PB NA No /No
1994)

27 Mexico 3 (Lopez-Carrillo et al., 1994-1996 93 (1.2) 186 (0.9) CC,HB 3 items: Whole grain bread; whole grain cereals; oat Yes/ Yes
2003)*

28 Brazil 1 (Nishimoto et al., 2002) 1991-1994 226 (2.9) 226(1.2) CC,HB NA No/ Yes

29 Brazil 2 (Hamada et al., 2002) 1991-1994 93 (1.2) 186 (0.9) CC,HB NA No/Yes

36 Brazil 3 (Bartelli et al., 2019) 2016-2020 368 (4.6) 738 (3.7) CC,HB 4 items: Whole grain bread; oat; brown rice; pop corn No/ Yes

CC, case-control; HB, hospital-based; PB, population-based. NA, not available; TEI, total energy intake. * Of the 234 cases and 468 controls recruited in the study, we included 93 cases and 186
controls with available dietary data. ~ Of the 441 cases and 3441 controls recruited in the study, we included 339 cases and 3040 controls with available dietary data. $Available only for a small
fraction of subjects.



Supplementary Figure S1. Participant flow chart.
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Supplementary Figure S2. Influence analysis showing pooled estimates after removing one study at a time from
the two-stage procedure for the highest versus the lowest category of consumption of whole grains (i.e., > median
consumption versus no consumption, A), refined grains (third versus first tertile, B), and refined grains including
sweets (third versus first tertile, C).

A -Whole grain intake: 2 median vs none

Study Odds Ratio OR 95%-Cl Pvalue Tau2 Tau 12
Omitting 01. Italy 1 —= 0.89 [0.79;1.00] 0.06 0.1427 0.3778 69%
Omitting 03. Italy 2 . 0.86 [0.77,0.97] 0.01 0.1582 0.3978 72%
Omitting 05. Italy 4 — T 0.83 [0.73;093] =0.01 0.1526 0.3906 69%
Omitting 06. Greece —E— 0.88 [0.79;0.99] 0.03 0.0876 0.2959 63%
Omitting 07. Canada — 0.86 [0.76;0.99] 0.03 0.1688 0.4109 72%
Omitting 08. China 2 —a— 0.85 [0.76,0.95] =0.01 0.1454 0.3814 71%
Omitting 09. Russia =~ ——==—1— 0.83 [0.74;0.93] =0.01 0.0905 0.3009 63%
Omitting 17. Portugal — 0.88 [0.78;0.99] 0.03 0.1580 0.3975 71%
Omitting 21. Spain 1 — 0.85 [0.75,0.96] =0.01 0.1659 0.4073 72%
Omitting 23. Spain 2 — 0.86 [0.77,0.97] 0.01 0.1528 0.3910 72%
Omitting 27. Mexico3 ——————— 0.85 [0.76,0.95] =0.01 0.1253 0.3540 69%
Omitting 32. USA 2 — & 0.86 [0.77,096] =0.01 0.1548 0.3934 72%
Omitting 36. Brazil 3 T 0.91 [0.81;1.02] 0.11 0.1131 0.3363 65%
1
Common effect model ———"—— 0.86 [0.77;0.96] <0.01 0.1380 0.3715 70%
1
0.8 1 1.25

B - Refined grain intake: T3vs T1

Study Odds Ratio OR 95%-Cl Pvalue Tau2 Tau 12
Omitting 01. Italy 1 —— 1.35 [1.24;1.47] =0.01 0.1668 0.4084 77%
Omitting 02. China 1 —F5— 142 [1.31;1.55] =0.01 0.1376 0.3710 74%
Omitting 03. ltaly 2 —F— 138 [1.28;1.50] <0.01 0.1664 0.4079 78%
Omitting 05. ltaly 4 —= 1.39 [1.28;1.52] =0.01 0.1694 0.4116 78%
Omitting 06. Greece —=t—  1.37 [1.27;1.49] <0.01 0.1346 0.3669 76%
Omitting 07. Canada —+— 137 [1.25;150] =0.01 0.1702 0.4125 78%
Omitting 08. China 2 —— 1.39 [1.28;1.51] =0.01 0.1664 0.4080 78%
Omitting 09. Russia —=— 137 [1.26;1.49] =0.01 01648 04060 78%
Omitting 12. China 3 —— 138 [1.27,1.50] <0.01 0.1690 0.4111 78%
Omitting 17. Portugal T=— 1.45 [1.34;1.57] =0.01 0.1129 0.3361 70%
Omitting 21. Spain 1 — 1.39 [1.28;1.51] =0.01 01679 0.4098 78%
Omitting 23. Spain 2 —=— 138 [1.28;1.50] =0.01 01670 0.4087 78%
Omitting 25. Mexico 1 —— 136 [1.25/1.47] <0.01 0.1440 0.3794 76%
Omitting 26. Mexico 2 —+=— 1.39 [1.28;1.50] =0.01 0.1667 0.4082 78%
Omitting 27. Mexico 3 —=t— 140 [1.29;152] =0.01 0.1409 0.3754 76%
Omitting 28. Brazil 1 —+— 1.39 [1.28;1.51] =0.01 01661 0.4075 78%
Omitting 29. Brazil 2 —+— 1.38 [1.27;1.49] =0.01 0.1564 0.3955 78%
Omitting 30. Japan —&F— 139 [1.29;151] =001 01567 0.3958 77%
Omitting 32. USA 2 —— 140 [1.29;151] =0.01 0.1596 0.3995 77%
Omitting 36. Brazil 3 T 1.33 [1.22;1.44] =0.01 0.0923 0.3037 68%
]
Common effect model '_—{|3=* 1.39 [1.28;1.50] <0.01 0.1538 0.3922 77%
0.75 1 15

C - Refined grain including sweets intake: T3vs T1

Study Odds Ratio OR 95%-Cl Pvalue Tau2 Tau 2
Omitting 01. ltaly 1 —=— 150 [1.37;1.64] =0.01 0.1739 0.4170 77%
Omitting 03. ltaly 2 —=— 153 [1.40;166] =0.01 0.1669 0.4086 77%
Omitting 05. ltaly 4 —t— 157 [1.44;1.72] <=0.01 0.1605 04006 75%
Omitting 06. Greece —— 150 [1.38;1.63] =0.01 01028 0.3206 72%
Omitting 07. Canada —+— 148 [1.34;1.63] =0.01 0.1751 0.4185 77%
Omitting 08. China 2 —+— 153 [1.40;1.67] =0.01 0.1684 0.4104 77%
Omitting 09. Russia —— 152 [1.39;166] =001 01728 04156 V7%
Omitting 12. China 3 —=— 153 [1.40,167] =0.01 0.1740 0.4172 77%
Omitting 17. Portugal - 1.59 [1.45;1.73] <0.01 0.1113 0.3337 70%
Omitting 21. Spain 1 —==— 151 [1.38;1.64] =0.01 0.1696 0.4119 77%
Omitting 23. Spain 2 —=— 151 [1.39;1.65] =0.01 0.1705 0.4129 77%
Omitting 25. Mexico 1 —— 149 [1.37,1.63] =0.01 0.1489 0.3859 76%
Omitting 26. Mexico 2 —=— 151 [1.38;1.65] <=0.01 0.1652 04064 77%
Omitting 27. Mexico 3 —+— 1.54 [1.41;1.67] =0.01 01334 0.3652 75%
Omitting 30. Japan —— 153 [1.40;1.67] =0.01 0.1568 0.3960 77%
Omitting 32. USA 2 7 154 [1.41;1.68] =0.01 0.1481 0.3849 76%
Omitting 36. Brazil 3 - 146 [1.34;1.59] =0.01 0.0941 0.3067 70%

]
Common effect model === 1.52 [1.39;1.65] <0.01 0.1511 0.3887 76%

T 1

0.75 1 15



