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Supplementary Figure S1. ROBINS-E risk—of-bias judgments for the 47 included reports

Overall judgments: Low risk, 6 reports; Some concerns, 39; High risk, 2. L* denotes Low risk with the ified caveat
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Supplementary Figure S2. Detailed analyses for esophageal cancer

A. Primary analysis B. Histology
Pooled RR 1.20 (1.06-1.36); 12 = 52.2%; tau2 = 0.0096. EAC and ESCC are pooled descriptively; no formal between—subtype contrast is calculated.
Study RR Weight (%) RR (95% Cl)
'
T Subgroup k RR RR (95% CI)
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C. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung-Knapp inference and BH-FDR correction.
Component / study RR RR (95% CI) Pooling / heterogeneity
Obesity k=1; not pooled
Lee JE (2022) —_— 1.24 (1.16-1.33)
Hypertension k=1; not pooled
Lee JE (2022) —o— 1.29 (1.22-1.37)
Hyperglycemia k=1; not pooled
Lee JE (2022) —o— 1.16 (1.11-1.22)

Low HDL-C k=1; not pooled

Lee JE (2022) 0.95 (0.89-1.00)
High triglycerides

k=1; not pooled

Lee JE (2022) 1.02 (0.97-1.08)

-




Supplementary Figure S3. Detailed analyses for gastric cancer

A. Primary analysis B. Anatomical subsite
Pooled RR 1.22 (1.08-1.36); |2 = 88.29%; tau2 = 0.0172. Cardia and non-cardia estimates are pooled : o formal by bsite contrast is calculated.
Study RR Weight (%) RR (95% Cl)
Li X (2020) —_— 68 0.80 (0.59-1.09) Subgroup k RR RR (95% Cl)
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C. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung-Knapp inference and BH-FDR correction.

Component / study . _RR RR (95% CI) Pooling / heterogeneity
Obesity 1 k=4

Inoue M (2009) B 0,81 (0.63-1.04)

LinY (2015) 3 B — 1.47 (114-190)

Rothwell JA (2022) : 1.24 (089-1.73)

Huang D (2023) —%—o— 1,06 (0.91-1.23)

Pooled — 1.11 (0.74-1.66) 12576.6%; FOR P=0.489

i

Hypertension ke

Inoue M (2009) —o—%— 0,94 (0.75-117)

LinY (2015) : _ o 152 (1.16-1.98)

Rothwell JA (2022) _ o 1.10 (0.80-1.50)

Huang D (2023) —o*:— 0,98 (0.84-1.13)

Pooled . g 1.10(0.78-1.54) 12=70.3%; FDR P=0.489

Hyperglycemia k=4
Inoue M (2009) —_—tY—o— 1.08 (0.84-1.40)
Lin Y (2015) ¢ —— 1.36 (1.10-1.69)
i
Rothwell JA (2022) 107 (0.76-1.49)
Huang D (2023) ———o——— 117 (1.00-137)
Pooled —_—— 1.19 (1.00-1.41) 12=0.0%; FDR P=0.082
'
Low HDL-C ' k=4
Inoue M (2009) _—n———n— 1,07 (0.83-1.38)
Lin Y (2015) B — 1.18 (0.92-1.50)
Rothwell JA (2022) _t——o— 1.16 (0.85-1.59)
i
Huang D (2023) t——o——— 1.17 (1.01-1.37)
i
Pooled ———— 1.15(0.97-1.37) 12=0.0%; FOR P=0.116.
'
High triglycerides | k=4
i
Inoue M (2009) —_— 0.84 (0.65-1.09)
i
Lin Y (2015) —_—o0— 0.99 (0.80-1.23)
Rothwell JA (2022) _n—o——— 111 (0.82-1.49)
Huang D (2023) —o— 116 (1.00-1.36)
i
Pooled ——e. 1.03 (0.82-1.30) 12=39.5%; FDR P=0.680




Supplementary Figure S4. Detailed analyses for liver cancer

A. Primary analysis
Pooled RR 1.37 (1.04-1.81); 12 = 98.6%; tau2 = 0.1176.

Study . RR Weight (%) RR (95% CI)
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B. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung—Knapp inference and BH-FDR correction.

Component / study RR (95% CI) Pooling / heterogeneity

Obesity k=5

Inoue M (2009) 2.09 (1.41-3.09)
Osaki Y (2012) 1.36 (0.90-2.06)
Xia B (2021) 1.40 (1.06-1.84)
Cho Y (2022) 1.12 (1.08-1.15)
Rothwell JA (2022) 2.14 (1.36-3.39)
Pooled 1.49 (1.04-2.16) 12=77.7%; FDR P=0.064
Hypertension k=5
Inoue M (2009) 1.13 (0.74-1.72)
Osaki Y (2012) 1.20 (0.82-1.78)
Xia B (2021) 0.92 (0.67-1.26)
Cho Y (2022) 1.09 (1.06-1.12)
Rothwell JA (2022) 1.13 (0.76-1.69)
Pooled 1.09 (1.05-1.13) 12=0.0%; FDR P=0.011
Hyperglycemia

Inoue M (2009) 1.60 (1.04-2.46)
Osaki Y (2012) 2.34 (1.64-3.36)
Simon TG (2018) 4,59 (2.98-7.07)
Cho Y (2022) 1.17 (1.14-1.20)
Rothwell JA (2022) 2.19 (1.48-3.25)
Pooled 2.08 (1.10-3.96) 12=91.7%; FDR P=0.060
Low HDL-C

Inoue M (2009) 1.58 (1.04-2.40)
Osaki Y (2012) 1.49 (1.01-2.21)
Xia B (2021) 1.08 (0.80-1.47)
Cho Y (2022) 0.96 (0.93-0.99)
Rothwell JA (2022) 1.17 (0.78-1.76)
Pooled 1.16 (0.87-1.55) 12=62.3%; FDR P=0.247
High triglycerides k=5
Inoue M (2009) 0.86 (0.51-1.45)

Osaki Y (2012) 0.52 (0.30-0.88)

Xia B (2021) 0.80 (0.60-1.08)

Cho Y (2022) 083 (0.81-0.85)

Rothwell JA (2022) 0.84 (0.58-1.23)

Pooled 0.83 (0.80-0.86) 12=0.0%; FDR P=0.001

*




Supplementary Figure S5. Detailed analyses for pancreatic cancer

A. Primary analysis

Pooled RR 1.35 (1.30-1.40); 12 = 16.6%; tau2 = 0.0005.

Study ) RR Weight (%) RR (95% Cl)

Li X (2020) —E—-— 0.7 1.10 (0.70-1.72)
Xia B (2020) E —_— 41 1.31 (1.09-1.56)
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B. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung—Knapp inference and BH-FDR correction.

Component / study RR RR (95% CI) Pooling / heterogeneity
T
Obesity : k=2; not pooled
i
Inoue M (2009) T 0.88 (0.50-1.55)
i
Rothwell JA (2022) : —_—O0— 1.41 (1.15-1.72)
'
'
'
i
'
Hypertension : k=2; not pooled
'
'
Inoue M (2009) - 0.85 (0.51-1.44)
'
'
Rothwell JA (2022) +—O— 1.19 (0.98-1.44)
'
'
'
'
i
Hyperglycemia : k=2; not pooled
|
Inoue M (2009) : 0.89 (0.45-1.77)
i
Rothwell JA (2022) : e 1.69 (1.39-2.06)
'
'
'
i
'
Low HDL-C : k=2; not pooled
'
'
Inoue M (2009) - 1.25 (0.71-2.20)
'
'
Rothwell JA (2022) f—O— 1.23(1.01-1.49)
'
'
'
'
i
High triglycerides : k=2; not pooled
i
Inoue M (2009) Or 0.97 (0.55-1.72)
i
Rothwell JA (2022) —_— 00— 1.06 (0.88-1.28)
'
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Supplementary Figure S6. Detailed analyses for colon cancer

A. Primary analysis
Pooled RR 1.47 (1.15-1.86); 12 = 98.7%; tau2 = 0.0600.

Study ) RR Weight (%) RR (95% Cl)

Aleksandrova K (2011) 12.6 1.91 (1.47-2.42)
Kabat GC (2012) 6.8 2.28 (1.31-3.98)
Lu Y (2015) 13.7 1.51 (1.24-1.84)
Moon SG (2022) 16.0 1.20 (1.16-1.23)
Rothwell JA (2022) 153 1.18 (1.06-1.31)
Liang X (2017) 7.8 2.42 (1.48-3.95)
Kimoto N (2025) 16.0 1.07 (1.06-1.08)
Bowers K (2006) 11.8 1.58 (1.18-2.10)

Pooled RR 1.47 (1.15-1.86)

B. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung—Knapp inference and BH-FDR correction.

Component / study RR RR (95% CI) Pooling / heterogeneity
Obesity k=5
Inoue M (2009) 0.93 (0.68-1.26)
Aleksandrova K (2011) 1.55 (1.19-2.02)
Lu'Y (2015) 1.32 (1.14-1.51)
Moon SG (2022) 1.18(1.15-1.21)
Rothwell JA (2022) 1.31 (1.18-1.47)
Pooled 1.25 (1.07-1.46) 12=59.8%; FDR P=0.038
Hypertension k=6
Inoue M (2009) 1.03 (0.77-1.39)
Aleksandrova K (2011) 1.26 (0.98-1.61)
Lu'Y (2015) 1.16 (1.02-1.33)
Liang X (2017) 1.04 (0.67-1.62)
Moon SG (2022) 1.09 (1.06-1.12)
Rothwell JA (2022) 1.07 (0.97-1.18)
'
Pooled 4 1.09 (1.06-1.13) 12=0.0%; FDR P=0.005
'
i
Hyperglycemia ' k=6
Inoue M (2009) 0.86 (0.59-1.25)
Aleksandrova K (2011) 2.14 (1.64-2.77)
Lu'Y (2015) 1.00 (0.90-1.12)
Liang X (2017) 1.68 (1.04-2.71)
Moon SG (2022) 1.15 (1.12-1.18)
Rothwell JA (2022) 1.17 (1.04-1.31)
Pooled 1.25(0.89-1.76) 12=95.7%; FDR P=0.206
Low HDL-C k=6
Inoue M (2009) 1.13 (0.81-1.58)
Aleksandrova K (2011) 1.36 (1.04-1.77)
Lu'Y (2015) 1.06 (0.95-1.20)
Liang X (2017) 1.13 (0.67-1.91)
Moon SG (2022) 1.07 (1.05-1.10)
Rothwell JA (2022) 1.11 (1.00-1.24)
Pooled 1.07 (1.04-1.11) 12=0.0%; FDR P=0.006
High triglycerides k=6

Inoue M (2009) 1.34 (0.97-1.83)

Aleksandrova K (2011) 1.36 (0.95-1.68)
Lu'Y (2015) 112 (1.01-1.24)
Liang X (2017) 1.32 (0.82-2.12)

Moon SG (2022) 1.13(1.10-1.16)

Rothwell JA (2022) 111 (1.01-1.23)

Pooled 1.13(1.10-1.17) 12=0.0%; FDR P=0.001




Supplementary Figure S7. Detailed analyses for rectal cancer

A. Primary analysis
Pooled RR 1.16 (1.10-1.22); 12 = 0.0%); tau2 = 0.0000.

Study RR Weight (%) RR (95% ClI)

Aleksandrova K (2011) 11 1.45 (1.02-2.06)

Lu Y (2015)

1.42 (1.07-1.89)

Moon SG (2022) - 90.0 1.15 (1.11-1.20)

-
o

|

Rothwell JA (2022) 1.16 (1.00-1.35)

Bowers K (2006)

12 1.20 (0.85-1.68)

Pooled RR

—— 1.16 (1.10-1.22)
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B. Individual MetS components
Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung—Knapp inference and BH-FDR correction.

Component / study RR RR (95% Cl) Pooling / heterogeneity
Obesity 1 k=5
'
Inoue M (2009) _ 1.20 (0.78-1.82)
'
Aleksandrova K (2011) -:—O— 1.34 (0.96-1.87)
LuY (2015) —0— 0.98 (0.79-1.23)
|
Moon SG (2022) 1o 1.11 (1.07-1.15)
'
Rothwell JA (2022) —o— 1.12 (0.97-1.31)
Pooled > 1.11 (1.06-1.17) 12=0.0%; FDR P=0.011
'
i
'
Hypertension : k=5
Inoue M (2009) B — 0.83 (0.55-1.25)
'
Aleksandrova K (2011) —_ 1.07 (0.77-1.50)
'
Lu'Y (2015) 00— 1.19 (0.96-1.47)
Moon SG (2022) ‘o 1.09 (1.05-1.14)
'
Rothwell JA (2022) —0— 1.05 (0.91-1.21)
'
Pooled :-‘ 1.09 (1.03-1.15) 12=0.1%; FDR P=0.033
'
i
Hyperglycemia H k=5
'
Inoue M (2009) s 1.02 (0.61-1.72)
'
Aleksandrova K (2011) ' —_— 2.07 (1.45-2.96)
'
LuY (2015) —_+o0— 1.11 (0.93-1.32)
'
Moon SG (2022) 1o 1.10 (1.06-1.14)
'

Rothwell JA (2022) —_O0— 1.10 (0.93-1.29)
'
Pooled —_—— 1.20 (0.88-1.66) 12=84.9%; FOR P=0.216
'
'
i
Low HDL-C 1 k=5
'
Inoue M (2009) —_— 0.89 (0.53-1.50)
'
Aleksandrova K (2011) —O0 0.91 (0.63-1.32)
'
Lu Y (2015) —O0— 1.09 (0.90-1.31)
'
Moon SG (2022) el 1.03 (0.99-1.07)
'
Rothwell JA (2022) —o— 1.06 (0.91-1.23)
'
Pooled .Q 1.03 (0.98-1.09) 12=0.0%; FDR P=0.209
H
'
High triglycerides H k=5
'
Inoue M (2009) _ 0.53 (0.31-0.90)
'
Aleksandrova K (2011) R — 1.00 (0.70-1.44)
T
LuY (2015) -+o— 1.12 (0.94-1.32)
'
Moon SG (2022) (el 1.14 (1.10-1.19)
'
Rothwell JA (2022) —o— 1.08 (0.94-1.24)
'
Pooled —— 1.12 (1.02-1.24) 12=5.6%; FDR P=0.060
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Supplementary Figure S8. Detailed individual MetS component analyses for colorectal cancer

Study-level component estimates are shown; formal pooling requires k >= 3. Pooled component results use REML with modified Hartung—Knapp inference and BH-FDR correction.

Component / study RR (95% CI) Pooling / heterogeneity

Obesity k=4

Lu'Y (2015) 1.20 (1.07-1.35)
Jin EH (2022) 1.21 (1.19-1.23)
Rothwell JA (2022) 1.25 (1.14-1.36)

Tran TT (2022) 1.18 (0.83-1.68)

Pooled 1.21(1.18-1.24) 12=0.0%; FDR P=0.001
Hypertension k=6
Lu'Y (2015) 1.18 (1.05-1.32)

Liang X (2017) 1.09 (0.74-1.60)

Jin EH (2022) 1.16 (1.14-1.19)
Rothwell JA (2022) 1.06 (0.98-1.15)
Tran TT (2022) 1.50 (1.05-2.15)

Sundaram S (2024) 1.13 (1.01-1.26)

Pooled 1.14(1.08-1.21) 12=31.3%; FDR P=0.008
Hyperglycemia k=6
LuY (2015) 1.04 (0.95-1.14)

Liang X (2017) 1.70 (1.12-2.58)

Jin EH (2022) 1.16 (1.15-1.18)
Rothwell JA (2022) 1.14 (1.04-1.25)
Tran TT (2022) 1.80 (1.23-2.63)

Sundaram S (2024) 1.60 (1.45-1.76)

Pooled 1.31(1.03-1.66) 12=95.5%; FDR P=0.060
Low HDL-C k=6

Lu'Y (2015) 1.07 (0.97-1.18)
1
'

Liang X (2017) 1.33 (0.84-2.09)
'
'
'

Jin EH (2022) o 1.02 (1.01-1.04)
'
'

Rothwell JA (2022) —0— 1.10 (1.01-1.19)
'
'

Tran TT (2022) . 1.05 (0.67-1.66)
1
'

Sundaram S (2024) ! —0— 1.29 (1.16-1.44)
'
'

Pooled -!—Q— 1.11 (0.99-1.25) 12=78.5%; FDR P=0.100
'
'
'
'
1
'

High triglycerides : k=6

'
'

Lu Y (2015) |—0— 1.11 (1.02-1.21)
'
'

Liang X (2017) g 0.99 (0.65-1.52)
'
'
'

Jin EH (2022) 10 112 (1.10-1.14)
'
1

Rothwell JA (2022) \—o— 1.10 (1.02-1.19)
'
'

Tran TT (2022) —— 1.48 (0.99-2.21)
'
'
'

Sundaram S (2024) 1 —O0— 1.17 (1.06-1.30)
'
'
'

Pooled R 2 1.12 (1.10-1.15) 12=0.5%; FDR P=<0.001
'

0.75 1.00 125 150 2.00 3.00
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Supplementary Figure S9. Contour—enhanced funnel plots of eligible primary meta—analyses
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