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Supplement Table 1 The association between MetS, other factors and prevalence
of oral potentially malignant disorders

OR 95% CI aOR 95% CI
Metabolic syndrome
Yen vs No 1.61 1.28 2.02 1.44 1.14 1.82
Sex
Male vs Female 7.32 4.65 11.53 2.50 1.50 4.16
Age groups (vs 70+)
30-39 0.83 0.39 1.77 0.87 0.39 1.92
40-49 1.69 1.02 2.77 1.33 0.79 2.25
50-59 2.52 1.58 4.04 2.23 1.38 3.62
60-69 1.83 1.11 3.01 1.73 1.04 2.86
Betel nut chewing (vs Never)
Quit* 3.33 2.53 4.37 1.40 1.04 1.90
Current 5.71 4.34 7.52 2.00 1.47 2.74
Cigarette smoking (vs Never)
Quit* 4.72 3.23 6.91 2.66 1.72 4.12
Current 8.89 6.48 12.19 4.74 3.25 6.92
Alcohol drinking (vs Never)
Quit* 2.49 1.95 3.16 0.98 0.59 1.63
Current 2.62 1.62 4.24 1.01 0.77 1.32
Meat (vs Seldom)
Infrequent 1.28 0.98 1.67 1.00 0.76 1.32
Frequent 2.85 1.83 4.45 1.67 1.06 2.63
Vegetable (vs Seldom)
Infrequent 0.82 0.63 1.07 0.88 0.68 1.16
Frequent 0.48 0.15 1.52 0.53 0.17 1.71
Fruit (vs Seldom)
Infrequent 0.71 0.49 1.02 1.00 0.68 1.46
Frequent 0.54 0.38 0.78 1.02 0.69 1.50
Education level (vs Junior high school or lower)
Senior high school 1.00 0.77 1.29 1.06 0.80 1.41
University 0.54 0.36 0.82 0.84 0.55 1.30

aOR: adjusted odds ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 2 The association between Component of MetS, other factors
and oral potentially malignant disorders (MetS — OPMD)

RR 95% CI aRR 95% CI

Component of metabolic syndrome

Central obesity .36 1.17  1.58 122 1.04 144

Hypertriglyceridaemia 1.78 1.53  2.07 .26 1.07 149

Low HDL-C 1.26 1.08 1.47 1.12 0.95 1.32

Elevated blood pressure 1.00 086 1.17 093 079 1.09

Hyperglycaemia 1.21 1.04 1.42 1.20 1.02 141
Sex

Male vs Female 7.14 394 1294 3.57 1.94  6.59
Age groups (vs 70+)

30-39 2.89 1.85 4.52 2.19 1.34  3.56

40-49 353 243 5.2 2.65 1.78 3.94

50-59 3.63 252 5.24 3.12 2.13  4.58

60-69 285 195 4.16 2.56 1.73  3.79
Betel nut chewing (vs Never)

Quit* 3.03 254 3.63 1.94 1.57 240

Current 492 410 5.89 2.59 2.08 3.22
Cigarette smoking (vs Never)

Quit* 232 1.78 3.03 1.32 0.96 1.79

Current 490 394 6.09 2.42 1.86 3.14
Alcohol drinking (vs Never)

Quit* 2.18 1.62 292 1.24 0.90 1.70

Current 1.95 1.65 230 1.03 0.86 1.24
Meat (vs Seldom)

Infrequent .13 095 1.35 0.94 0.79 1.13

Frequent 1.77 1.30 2.41 1.22 0.90 1.67
Vegetable (vs Seldom)

Infrequent 0.83 0.70 0.99 0.93 0.78 1.12

Frequent 036 0.15 0.87 0.48 0.20 1.14
Fruit (vs Seldom)

Infrequent 0.74 059 0.93 0.91 0.72 1.15

Frequent 0.51 040 0.64 077 060 0.98
Education level (vs Junior high school or lower)

Senior high school 1.00 0.84 1.19 0.98 0.81 1.19

University 0.60 0.45 0.81 0.84 0.62 1.14

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participatedin these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 3 The association between MetS score, other factors and oral
potentially malignant disorders (MetS — OPMD)

RR 95%CI aRR 95%CI

Metabolic syndrome

Score 1.18 1.12 1.24 1.14 1.08 1.20
Sex

Male vs Female 7.14 394 1294 3,51 190 6.47
Age groups (vs 70+)

30-39 2.89 1.85 452 218 1.36 3.50

40-49 353 243 512 264 1.80 3.87

50-59 3.63 252 524 3.09 213 448

60-69 285 195 416 253 1.73 3.70
Betel nut chewing (vs Never)

Quit* 3.03 254 363 198 1.61 244

Current 492 410 589 2.63 212 3.27
Cigarette smoking (vs Never)

Quit* 232 178 3.03 1.31 096 1.79

Current 490 394 6.09 248 191 3.22
Alcohol drinking (vs Never)

Quit* 2.18 1.62 292 1.23 090 1.68

Current 1.95 1.65 230 1.03 0.86 1.23
Meat (vs Seldom)

Infrequent 1.13 095 135 095 0.79 1.14

Frequent 1.77 130 241 1.23 090 1.68
Vegetable (vs Seldom)

Infrequent 0.83 070 099 092 0.77 1.10

Frequent 0.36 0.15 0.87 046 0.19 1.11
Fruit (vs Seldom)

Infrequent 0.74 059 093 092 073 1.15

Frequent 0.51 040 0.64 0.79 0.62 1.01
Education level (vs Junior high school or lower)

Senior high school 1.00 0.84 1.19 097 081 1.17

University 0.60 045 0.81 0.84 062 1.14

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 4 The association between MetS, other factors and oral
submucous fibrosis (MetS — OSF)

RR 95%CI aRR 95%CI

Metabolic syndrome
Yen vs No 1.35 096 190 122 0.87 1.71
Sex
Male vs Female 8.16 2.02 3294 334 0.78 14.26
Age groups (vs 70+)
30-39 2.88 1.23 6.73 261 1.04 6.54
40-49 2.60 126 534 208 097 4.47
50-59 222 1.08 456 199 096 4.13
60-69 2.25 1.08 4.69 207 099 433
Betel nut chewing (vs Never)
Quit* 531 349 8.06 371 223 6.16
Current 7.82 5.07 12.05 477 287 7.92
Cigarette smoking (vs Never)
Quit* 3.58 203 634 160 0.77 3.32
Current 5.10 3.07 847 196 1.04 3.66
Alcohol drinking (vs Never)
Quit* 1.78 090 3.53 0.72 0.35 147
Current 1.80 1.25 259 0.83 056 1.23
Meat (vs Seldom)
Infrequent 1.03 0.69 1.52 0.84 056 1.24
Frequent 265 147 477 1.71 094 3.11
Fruit (vs Seldom)
Infrequent 092 054 156 1.11 0.65 1.91
Frequent 0.55 032 095 0.87 0.50 1.51
Education level (vs Junior high school or lower)
Senior high school .11 0.76 1.61 1.07 070 1.62
University 0.23 0.08 0.62 033 0.12 0.94

aRR: adjusted rate ratio; CI: confidence interval *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 5 The association between Component of MetS, other factors
and oral submucous fibrosis (MetS — OSF)

RR 95%CI aRR 95%CI

Component of metabolic syndrome

Central obesity 121 087 170 1.06 074 1.52
Hypertriglyceridaemia 1.67 1.19 234 121 083 1.76
Low HDL-C 1.06 0.74 150 094 0.64 1.38
Elevated blood pressure 1.04 074 147 095 0.66 1.37
Hyperglycaemia 1.37 097 192 143 0.99 2.05
Sex
Male vs Female 8.16 2.02 3294 3.27 0.77 13.93
Age groups (vs 70+)
30-39 2.88 123 6.73 260 1.02 6.63
40-49 260 126 534 205 095 443
50-59 222 1.08 456 1.89 091 3.91
60-69 225 1.08 4.69 203 097 426
Betel nut chewing (vs Never)
Quit* 531 349 8.06 377 226 6.31
Current 7.82 5.07 1205 4838 292 38.14
Cigarette smoking (vs Never)
Quit* 358 203 634 159 0.77 3.29
Current 5.10 3.07 847 191 1.02 3.59
Alcohol drinking (vs Never)
Quit* 1.78 090 3,53 0.73 0.36 1.50
Current 1.80 1.25 259 0.84 056 1.25
Meat (vs Seldom)
Infrequent 1.03 0.69 1.52 0.82 0.55 1.21
Frequent 265 147 477 1.67 091 3.09
Fruit (vs Seldom)
Infrequent 092 054 156 1.12 0.65 1.92
Frequent 055 032 095 085 049 1.48
Education level (vs Junior high school or lower)
Senior high school 1.11 076 1.61 1.09 0.71 1.66
University 0.23 0.08 0.62 034 0.12 0.95

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participatedin these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 6 The association between MetS score, other factors and oral
submucous fibrosis (MetS — OSF)

RR 95%CI aRR 95%CI

Metabolic syndrome
Score 1.15 1.03 130 1.10 098 1.24
Sex
Male vs Female 8.16 2.02 3294 337 0.79 14.38
Age groups (vs 70+)
30-39 2.88 1.23 6.73 263 1.05 6.62
40-49 260 1.26 534 210 098 4.50
50-59 222 1.08 456 199 096 4.12
60-69 2.25 1.08 4.69 207 0.99 433
Betel nut chewing (vs Never)
Quit* 5.31 349 8.06 3.68 221 6.11
Current 7.82 5.07 12.05 470 283 7.80
Cigarette smoking (vs Never)
Quit* 3.58 203 634 160 0.77 3.33
Current 5.10 3.07 8.47 196 1.05 3.67
Alcohol drinking (vs Never)
Quit* 1.78 090 3.53 0.72 0.35 1.47
Current 1.80 1.25 259 0.83 056 1.23
Meat (vs Seldom)
Infrequent 1.03 0.69 1.52 0.84 0.57 1.24
Frequent 2.65 147 477 171 094 3.11
Fruit (vs Seldom)
Infrequent 092 054 156 1.12 0.65 1.92
Frequent 0.55 032 095 0.87 0.50 1.51
Education level (vs Junior high school or lower)
Senior high school 1.11 0.76 1.61 1.07 0.70 1.63
University 0.23 0.08 0.62 033 0.12 0.9%4

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 7 The association between MetS, other factors and Leukoplakia

(MetS — Leukoplakia)
RR 95%CI aRR 95%CI
Metabolic syndrome
Yen vs No 145 122 173 137 1.14 1.64
Sex
Male vs Female 6.48 3.36 12.52 329 1.67 648
Age groups (vs 70+)
30-39 292 1.63 522 208 1.13 381
40-49 438 272 7.05 320 197 5.18
50-59 486 3.04 7.78 4.09 255 6.57
60-69 351 216 571 313 192 5.09
Betel nut chewing (vs Never)
Quit* 270 220 333 1.81 142 230
Current 445 361 549 242 188 3.12
Cigarette smoking (vs Never)
Quit* 204 149 280 122 0.86 1.74
Current 488 3.80 6.27 266 198 3.58
Alcohol drinking (vs Never)
Quit* 229 1.63 320 136 095 1.96
Current 1.95 1.61 236 1.06 0.86 1.31
Meat (vs Seldom)
Infrequent 1.12 091 137 093 0.76 1.15
Frequent 1.47 1.00 2.16 1.01 0.68 1.51
Vegetable (vs Seldom)
Infrequent 0.84 069 1.03 093 075 1.14
Frequent 049 020 1.19 0.60 0.25 1.45
Fruit (vs Seldom)
Infrequent 0.68 0.53 0.89 085 0.65 1.11
Frequent 0.51 039 066 0.78 0.59 1.03
Education level (vs Junior high school or lower)
Senior high school 099 0.80 1.22 098 0.78 1.22
University 0.74 055 101 1.03 074 1.43

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 8 The association between Component of MetS, other factors
and Leukoplakia (MetS — Leukoplakia)

RR 95%CI aRR 95%CI

Component of metabolic syndrome

Central obesity 143 120 170 130 1.07 1.57
Hypertriglyceridaemia 1.85 1.56 221 129 1.06 1.57
Low HDL-C 1.34 1.12 1.60 1.17 097 1.42
Elevated blood pressure 099 0.83 1.18 090 0.75 1.09
Hyperglycaemia 1.20 1.00 1.44 1.16 096 1.41
Sex
Male vs Female 6.48 336 12.52 343 1.74 6.75
Age groups (vs 70+)
30-39 292 1.63 522 215 1.14 4.06
40-49 438 272 17.05 334 200 5.57
50-59 486 3.04 7.78 430 261 7.08
60-69 3.51 216 571 329 197 5.49
Betel nut chewing (vs Never)
Quit* 2770 220 333 173 136 2.20
Current 445 361 549 231 179 298
Cigarette smoking (vs Never)
Quit* 2.04 149 280 123 0.86 1.75
Current 488 3.80 6.27 2.60 193 3.50
Alcohol drinking (vs Never)
Quit* 229 1.63 320 137 095 1.98
Current 1.95 1.61 236 1.06 0.86 1.32
Meat (vs Seldom)
Infrequent 1.12 091 137 094 0.76 1.16
Frequent 1.47 1.00 2.16 1.02 0.68 1.51
Vegetable (vs Seldom)
Infrequent 0.84 0.69 1.03 092 0.75 1.14
Frequent 0.49 020 1.19 060 0.25 1.45
Fruit (vs Seldom)
Infrequent 0.68 053 0.89 0.8 0.65 1.11
Frequent 051 039 066 078 059 1.03
Education level (vs Junior high school or lower)
Senior high school 099 0.80 1.22 098 0.78 1.22
University 0.74 055 1.01 1.04 075 1.44

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participatedin these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 9 The association between MetS score, other factors and
Leukoplakia (MetS — Leukoplakia)

RR 95%CI aRR 95%CI

Metabolic syndrome
Score 1.20 1.13 127 1.16 1.09 1.24
Sex
Male vs Female 6.48 336 12.52 331 1.68 6.51
Age groups (vs 70+)
30-39 292 1.63 522 209 1.14 3.84
40-49 438 272 7.05 322 199 522
50-59 486 3.04 778 4.08 254 6.54
60-69 3,51 216 571 312 192 5.08
Betel nut chewing (vs Never)
Quit* 2770 220 333 1.79 140 227
Current 445 3.61 549 237 184 3.05
Cigarette smoking (vs Never)
Quit* 2.04 149 280 122 0.86 1.74
Current 488 3.80 6.27 2.68 199 3.60
Alcohol drinking (vs Never)
Quit* 229 1.63 320 137 095 197
Current 1.95 1.61 236 1.05 0.85 1.30
Meat (vs Seldom)
Infrequent 1.12 091 137 094 0.76 1.16
Frequent 1.47 1.00 2.16 1.02 0.68 1.51
Vegetable (vs Seldom)
Infrequent 0.84 0.69 103 092 075 1.14
Frequent 0.49 020 1.19 060 0.25 1.45
Fruit (vs Seldom)
Infrequent 0.68 0.53 089 0.85 0.65 1.11
Frequent 0.51 039 0.66 0.78 0.59 1.03
Education level (vs Junior high school or lower)
Senior high school 099 0.80 122 098 0.78 1.22
University 0.74 055 101 1.04 0.75 1.44

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 10 The association between MetS, other factors and Verrucous

hyperplasia (MetS — Verrucous hyperplasia)

RR 95% CI aRR 95% CI

Metabolic syndrome

Yen vs No 1.32 0.51 3.40 1.33  0.51 3.46
Betel nut chewing (vs Never)

Quit* 1.92 0.64 5.71 1.24 040 3.82

Current 271 0.84 8.81 1.13 034 3.74
Cigarette smoking (vs Never)

Quit* 1.91 0.12 3049 1.72 0.09 31.37

Current 17.03 2.26 128.38 15.80 2.04 122.28

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit

smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 11 The association between Component of MetS, other factors

and Verrucous hyperplasia (MetS — Verrucous hyperplasia)

RR 95% CI aRR 95% CI

Component of metabolic syndrome

Central obesity 1.05 041 271 1.17 047 2.89

Hypertriglyceridaemia 1.26 047 342 098 0.40 240

Low HDL-C 0.88 0.31 2.50 0.79 031 1.99

Elevated blood pressure 1.04 040 2.69 134 046 3.85

Hyperglycaemia 1.13 042 3.05 1.28 052 3.19
Betel nut chewing (vs Never)

Quit* 1.92 0.64 5.71 1.22 039 3.80

Current 271 0.84 8.81 0.84 0.23 3.13
Cigarette smoking (vs Never)

Quit* 1.91 0.12 3049 1.72 0.09 31.29

Current 17.03 2.26 128.38 16.34 2.00 133.78

aRR: adjusted rate ratio; CI: confidence interval; *Quit

: quit betel quid chewing, quit

smoking or quit alcohol drinking defined as those who once participatedin these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 12 The association between MetS score, other factors and

Verrucous hyperplasia (MetS — Verrucous hyperplasia)

RR 95% CI aRR 95% CI

Metabolic syndrome
Score 1.01 0.67 1.54 1.02 0.68 1.54
Betel nut chewing (vs Never)
Quit* 1.92 0.64 5.71 1.24 0.40 3.85
Current 271 0.84 8.81 1.15 034 3091
Cigarette smoking (vs Never)
Quit* 1.91 0.12 3049 1.73 0.09 31.58
Current 17.03 2.26 128.38 15.73 2.01 122.98

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 13 The association between MetS, other factors and
Erythroplakia + Erythroleukoplakia (MetS — Erythroplakia +

Erythroleukoplakia)
RR 95% CI aRR 95% CI
Metabolic syndrome
Yen vs No 1.88 0.80 4.43 1.59 0.67 3.75
Betel nut chewing (vs Never)
Quit* 431 1.16 16.03 4.47 093 21.46
Current 18.24 5.88 56.54 17.81 4.95 64.12
Cigarette smoking (vs Never)
Quit* 1.91 048 7.62 0.84 0.15 4.60
Current 346 1.13 10.61 096 0.26 3.49

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit

smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 14 The association between Component of MetS, other factors
and Erythroplakia + Erythroleukoplakia (MetS — Erythroplakia +
Erythroleukoplakia)

RR 95% CI aRR 95% CI

Component of metabolic syndrome

Central obesity 1.24 052 294 094 037 236

Hypertriglyceridaemia 2.10 0.89 4.95 1.39 054 3.58

Low HDL-C 1.30 054 3.13 1.18 0.47 297

Elevated blood pressure 1.33 054 3.29 1.22 050 3.00

Hyperglycaemia 1.03 042 256 099 037 264
Betel nut chewing (vs Never)

Quit* 431 1.16 16.03 449 094 21.55

Current 18.24 5.88 56.54 17.86 5.10 62.54
Cigarette smoking (vs Never)

Quit* 1.91 048 7.62 0.85 0.15 4.65

Current 346 1.13 10.61 091 024 3.50

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.
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Supplement Table 15 The association between MetS score, other factors and
Erythroplakia + Erythroleukoplakia (MetS — Erythroplakia +

Erythroleukoplakia)
RR 95% CI aRR 95% CI

Metabolic syndrome

Score 1.22 0.89 1.68 1.13  0.83 1.55
Betel nut chewing (vs Never)

Quit* 431 1.16 16.03 4.49 094 21.54

Current 18.24 5.88 56.54 17.92 496 64.68
Cigarette smoking (vs Never)

Quit* 1.91 048 7.62 0.84 0.15 4.60

Current 346 1.13 10.61 095 0.26 3.49

aRR: adjusted rate ratio; CI: confidence interval; *Quit: quit betel quid chewing, quit
smoking or quit alcohol drinking defined as those who once participated in these oral

habits but no longer participate in these habits on the day of interview.

15

Siewchaisakul P, et al. BMJ Open 2020; 10:e041971. doi: 10.1136/bmjopen-2020-041971



