S5. Forest plots for each subgroup.

Asthma
Study Odds Ratio OR [95%—ClI] Weight
Kim et al. 2013 —0— 2.09[1.33;3.29] 1.9%
Kwon et al. 2016 -— 1.70[1.24; 2.32] 3.5%
Wi et al. 2015 — 1.65[1.00; 2.70] 1.6%
Esteban-Vasallo et al. 2014 + 1.421[1.38;1.47] 16.3%
Peng et al. 2017 —_— 1.41[1.30; 1.53] 13.3%
Chen et al. 2017 — 1.26 [1.17; 1.37] 13.5%
Batram et al. 2021 s 1.22[1.17;1.27] 15.9%
Forbes et al. 2014 i 1.21[1.18; 1.24] 16.6%
Imafuku et al. 2020 —‘— 1.16 [0.99; 1.37] 8.3%
Imafuku et al. 2019 —— 1.15[0.98; 1.36] 8.3%
Lasserre et al. 2012 0.78 [0.38; 1.59] 0.8%
Random effects model (HK) - 1.30 [1.19; 1.42] 100.0%
Prediction interval — [1.06; 1.58]
T 1
Heterogeneity: /% = 89%, * = 0.0065, p < 0.001 a3 L 2
Cardiovascular Disorders
Study Odds Ratio OR[95%~-CI]  Weight
Esteban-Vasallo et al. 2014 = 2.12[2.05; 2.19] 9.9%
Esteban-Vasallo et al. 2014 -+ 2.07 [2.01; 213] 10.0%
Hata et al. 2011 —_— 1.93[1.66; 2.24] 9.4%
Imafuku et al. 2020 —0— 1.66 [1.44; 1.90] 9.5%
Imafuku et al. 2019 f—— 1.64 [1.43; 1.89] 9.5%
Lasserre et al. 2012 1.20[0.61; 2.36] 4.5%
Joesoef et al. 2012 = 1.17[1.12; 1.22] 9.9%
Seo et al. 2018 T 1.11[0.96; 1.27] 9.5%
Batram et al. 2021 I-t- 1.03[0.99; 1.07] 9.9%
Seo et al. 2018 —_— 1.03[0.93; 1.14] 9.7%
Lasserre et al. 2012 —_— 0.84[0.62; 1.14] 8.0%
Random effects model (HK) —eeamimn— 1.39[1.12; 1.73] 100.0%
Prediction interval [0.66; 2.94]
[ 1
Heterogeneity: /2 = 99%, 7> = 0.0996, p < 0.001 0. 1 2
Chronic heart failure (CHF)
Study Odds Ratio OR[95%-CI]  Weight
Esteban—-Vasallo et al. 2014 = 2.12[1.99; 2.24] 159%
Wu et al. 2015 1.96 [1.49; 2.59] 13.2%
Imafuku et al. 2020 1.35[1.21; 1.50] 15.6%
Imafuku et al. 2019 1.34[1.21; 1.49] 15.6%
Seo etal. 2018 1.15[1.02; 1.30] 15.4%
Batram et al. 2021 1.01[0.97; 1.06] 16.0%
Lasserre et al. 2012 0.74[0.41; 1.33] 8.2%
Random effects model {HK) ———am— 1.35[0.99; 1.84] 100.0%
Prediction interval [0.58; 3.14]
[ ]
0.5 1 2

Heterogeneity: /2 = 98%, ©° = 0.0934, p < 0.001



Chronic obstructive pulmonary disorder (COPD)

Study Odds Ratio OR [95%—CI] Weight
Thomson-Leduc et al. 2022 5.69 [5.55; 5.84] 10.4%
Esteban-Vasallo et al. 2014 2.20[2.11;2.28] 10.4%
Yang et al. 2011 1.72[1.51; 1.96] 10.3%
Imafuku et al. 2020 — 1.40[1.18; 1.67] 10.1%
Imafuku et al. 2019 —_— 1.39[1.17; 1.66] 10.1%
Joesoef et al. 2012 & 1.35[1.23; 1.48] 10.3%
Forbes et al. 2014 + 1.32[1.28; 1.36] 10.4%
Munoz-Quiles et al. 2018 + 1.21[1.18;1.24] 10.4%
Batram et al. 2021 + 1.05[1.01; 1.09] 10.4%
Lasserre et al. 2012 0.63[0.30; 1.31] 7.0%
Random effects model (HK) ——caE— 1.55 [1.04; 2.31] 100.0%
Prediction interval [0.42; 5.67]
| 1
Heterogeneity: /% = 100%, ©° = 0.2860, p = 0 02 2 1
Depression
Study Odds Ratio OR [95%-CI] Weight
Marin et al. 2016 —_— 3.81[2.15;6.76] 2.4%
Joesoef et al. 2012 + 1.52[1.46; 1.58] 13.4%
Imafuku et al. 2019 -+ 1.31[1.21; 1.43] 12.3%
Imafuku et al. 2020 - 1.31[1.20; 1.43] 12.3%
Schmidt et al. 2018 T 1.18[0.97; 1.43] 8.8%
Batram et al. 2021 * 1.17 [1.14;1.21] 13.5%
Schmidt et al. 2018 —o— 1.16[0.99; 1.35] 10.2%
Forbes et al. 2014 *! 1.15[1.12; 1.18] 13.6%
Choi et al. 2019 + ! 1.09[1.05; 1.13] 13.4%
Random effects model (HK) - 1.27 [1.08; 1.49] 100.0%
Prediction interval —— [0.90; 1.77]
I T
0.2 0.5 1

Heterogeneity: /% = 96%, ©° = 0.0178, p < 0.001



Diabetes

Study

OR[95%-CI]  Weight

Hata et al. 2011
Lasserre et al. 2012
Esteban—Vasallo et al. 2014
Chen et al. 2016
Suaya et al. 2014
Heymann et al. 2008
Imafuku et al. 2020
Imafuku et al. 2019
Ke et al. 2016

Laiet al. 2019
Joesoef et al. 2012
Kobayashi et al. 2019
Forbes et al. 2014
Batram et al. 2021
Cadogan et al. 2022
Batram et al. 2021
Weitzmann et al. 2013

Random effects model (HK)
Prediction interval

Heterogeneity: /° =100%, v~ = 0.1483, p =0

Rheumatoid arthritis (RA)

Study

2.38 [2.05; 2.76] 6.0%
1.95[1.21;3.13] 4.5%
1.92[1.88:1.97] 6.2%
1.76 [1.36;, 2.27] 5.6%
1.75[1.74,1.77] 6.2%
1.53[1.45;1.62] 6.2%
1.39[1.24; 1.55] 6.1%
1.38[1.23;1.54] 6.1%
1.24[1.20; 1.28] 6.2%
1.09[1.04; 1.16] 6.2%
1.06[1.03;1.09] 62%
1.06 [0.63; 1.78] 4.2%
1.02[1.00; 1.04] 6.2%
1.01[0.98; 1.04] 6.2%
1.00 [0.80; 1.26] 5.7%
0.99[0.91; 1.08] 6.1%
0.44 [0.40; 0.48] 6.1%

1.26 [1.03; 1.54] 100.0%
[0.54; 2.93]

OR[95%-CI]  Weight

Smitten et al. 2007
Chen et al. 2014
Imafuku et al. 2020
Imafuku et al. 2019
Hata et al. 2011
Smitten et al. 2007
Yanni et al. 2018
Forbes et al. 2014
Batram et al. 2021
Smitten et al. 2007
Smitten et al. 2007
Veetil et al. 2013
Ryu et al. 2021

Random effects model (HK)
Prediction interval

Heterogeneity: /2 = 99%, * = 0.1295, p <0.001
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2.48[2.36;2.62] 8.1%
2.41 [2.37; 2.46] 8.1%
213 [1.64; 2.77] 7.2%
211 [1.62; 2.75] 7.2%
2.03 [1.66; 2.49] 7.5%
2.02[1.91;2.13] 8.1%
1.75[1.67;1.84] 8.1%
1.46[1.40;1.52] 8.1%
1.44[1.34,1.54] 8.1%
1.37[1.12;1.68] 7.5%
1.27 [1.05; 1.54] 7.6%
0.96 [0.66; 1.40] 6.4%
0.71 [0.64; 0.78] 8.0%

1.62[1.29; 2.02] 100.0%
[0.71; 3.69]



Mental health condition

Study Odds Ratio OR [95%~-CI] Weight
Mok et al. 2022 - 5.71[4.14, 7.89] 10.7%
Ryu et al. 2021 -+ 4.83[4.36, 5.35] 11.7%
Hata et al. 2011 — 4.11[2.95, 5.73] 10.7%
Imafuku et al. 2020 —-o— 3.40[2.03; 5.69] 9.3%
Imafuku et al. 2019 —-'— 3.37[2.02; 5.65] 9.3%
Chen et al. 2014 4 2.94[2.84; 3.04] 11.9%
Chen et al. 2017 2.90[0.18; 47.69] 1.3%
Yanni et al. 2018 * 1.84[1.64; 2.07] 11.7%
Forbes etal. 2014 -+ 1.72[1.52; 1.94 11.7%
Chakravarty et al. 2013 = 1.25[1.08; 1.44] 11.6%
Random effects model (HK) st 2.87[1.99; 4.13] 100.0%
Prediction interval —— [0.84; 9.77]
T T T 1

Heterogeneity: 12 =98%, 7° = 0.2528, p <0.001 o1 88 1 Z 10

Systemic lupus erythematosus (SLE)
Study Odds Ratio OR [95% —CI] Weight
Yang et al. 2011 12.88 [11.91; 13.93] 6.9%
Marin et al. 2016 —_— 280[212; 3.70] 6.7%
Schmidt et al. 2018 —0— 1.71[1.30; 225] 6.7%
Schmidt et al. 2021 - 1.39[1.23; 1.56] 6.9%
Schmidt et al. 2018 —0— 1.37[1.09; 1.73] 6.7%
Chung et al. 2016 * 1.26[1.20; 1.34] 6.9%
Schmidt et al. 2018 —0— 1.23[0.96; 1.57] 6.7%
Schmidt et al. 2018 ——0— 1.22[0.71; 2.08] 6.0%
Cadogan et al. 2022 - 1.15[0.87; 1.51] 6.7%
Takao et al. 2018 —-o—-— 1.13[0.69; 1.85] 6.1%
Zhang et al. 2013 |+ 1.09[1.03; 1.15] 6.9%
Schmidt et al. 2017 I‘ 1.05[1.04; 1.06] 6.9%
Schmidt et al. 2017 ~|' 1.01[0.99; 1.04] 6.9%
Takao et al. 2018 —_— 0.95[0.77; 1.18] 6.8%
Takao et al. 2018 —— 0.62[0.39; 0.99] 6.2%
Random effects model (HK) cnttitnee 143[0.98; 211] 100.0%
Prediction interval [0.31; 6.69]

I | | |
0.1 0.5 1 2 10

Heterogeneity: /% = 100%, 7> = 0.4751, p = 0



Autoimmune disorders

Study Odds Ratio OR [95%—CI] Weight
Esteban—Vasallo et al. 2014 = 2.45[2.28,2.64] 6.8%
Imafuku et al. 2020 | —— 2.20[1.56; 3.11] 6.2%
Chen et al. 2015 = 2.19[1.96; 2.45] 6.8%
Imafuku et al. 2019 —_— 2.19[1.55;3.09] 6.2%
Chen et al. 2014 . 1.73[1.66; 1.81] 6.9%
Forbes et al. 2014 ——— 1.57 [1.23; 2.01] 6.5%
Hata et al. 2011 —_— 1.30[0.79; 2.14] 5.7%
Imafuku et al. 2020 —o— 1.30[1.06; 1.59] 6.6%
Imafuku et al. 2019 —0— 1.29[1.05; 1.58] 6.6%
Lasserre et al. 2012 1.25[0.40; 3.86] 3.3%
Imafuku et al. 2020 — 1.25[1.13; 1.38] 6.8%
Imafuku et al. 2019 = 1.24[1.12; 1.37] 6.8%
Imafuku et al. 2020 _—t_ 1.18[0.68; 2.05] 5.5%
Imafuku et al. 2019 ——o— 1.18[0.68; 2.03] 5.5%
Yanni et al. 2018 —_ 1.00[0.89; 1.12] 6.8%
Tsai etal. 2015 —_— 0.23[0.19; 0.27] 6.7%
Random effects model (HK) |z 1.33 [0.98; 1.80] 100.0%
Prediction interval [0.39; 4.57]
[ T T
Heterogeneity: /% = 98%, 7° = 0.3095, p < 0.001 0.2 0.2 1 2
Psoriasis
Study Odds Ratio OR [95%-CI] Weight
Chen et al. 2014 = 1.53[1.49; 1.56] 21.7%
Tsai etal. 2017 —_— 1.33[1.10; 1.61] 14.2%
Min et al. 2021 —o— 1.20[1.10; 1.30] 19.8%
Imafuku et al. 2020 1.19[0.93; 1.52] 11.4%
Imafuku et al. 2019 1.18[0.92; 1.51] 11.4%
Yanni et al. 2018 = : 1.07 [1.04; 1.11] 21.4%
Random effects model (HK) —ecaiE—— 1.25[1.08; 1.44] 100.0%
Prediction interval [0.83; 1.87]
[ 1
0.75 1 1.5

Heterogeneity: /> = 98%, 7° = 0.0176, p < 0.001



Inflammatory bowel disease (IBD)

Study Odds Ratio OR[95%-Cl]  Weight
Long et al. 2013 6.24[5.92; 6.57] 12.7%
Chen etal. 2014 1.80[1.76; 1.85] 12.8%
Imafuku et al. 2020 —_— 1.61[1.16; 2.23] 11.8%
Imafuku et al. 2019 — 1.60[1.15; 2.22] 11.8%
Soh etal. 2019 1.59[1.51;1.68] 12.7%
Forbes et al. 2014 + 1.36[1.29; 1.43] 12.7%
Yanni et al. 2018 + 1.22[1.15;1.29] 12.7%
Khan et al. 2018 s o 0.81[0.71;0.92] 12.6%
Random effects model (HK) —eai—— 1.68 [1.02; 2.75] 100.0%
Prediction interval [0.36; 7.79]

| T
Heterogeneity: /> = 100%, ©> = 0.3493, p = 0 02 o8 1
Renal disorders
Study Odds Ratio OR[95%-Cl]  Weight
Hata et al. 2011 2.21[1.73; 2.82] 10.2%
Yu et al. 2021 1.50[0.90; 2.53] 6.8%
Wu et al. 2012 1.421[1.26;1.61] 11.4%
Lin et al. 2014 —-—-0-— 1.29[1.02; 1.63] 10.4%
Forbes et al. 2014 + 1.14[1.11;1.17] 11.9%
Imafuku et al. 2020 1.11[0.68; 1.82] 7.1%
Imafuku et al. 2019 1.11[0.68;1.81] 7.1%
Yanni et al. 2018 —Io— 1.02[0.97; 1.09] 11.8%
Lin etal. 2012 —_ 0.97[0.91;1.04] 11.7%
Lai et al. 2020 —_—— 0.67 [0.61;0.74] 11.6%
Random effects model (HK) ——feamime— 1.17 [0.93; 1.48] 100.0%
Prediction interval [0.56; 2.48]
Heterogeneity: /2 = 95%, 1> = 0.0938, p < 0.001 05 1
Hematological disorders
Study Odds Ratio OR [95%-CI] Weight
Forbes et al. 2014 3.90 [3.40; 4.47] 15.8%
Heymann et al. 2008 3.55[2.65; 4.75] 14.7%
Huetal 2013 —-—-'-— 2.87[1.26;6.51] 9.1%
Forbes et al. 2014 216 [1.93; 2.42] 15.9%
Forbes et al. 2014 1.78 [1.50; 2.11] 15.6%
Heymann et al. 2008 —_— 1.59[1.22; 2.08] 14.9%
Lai et al. 2020 —_— 0.93[0.63; 1.36] 13.8%
Random effects model (HK) ——cangiB— 2.16 [1.36; 3.44] 100.0%
Prediction interval [0.58; 8.10]

) T
0.2 0.5 1

Heterogeneity: /2 = 94%, ©° = 0.2275, p < 0.001



Endocrine and metabolic disorders

Study Odds Ratio OR [95%—Cl] Weight
Imafuku et al. 2020 1.62[1.37;1.92] 121%
Imafuku et al. 2019 1.61[1.36;1.90] 12.1%
Imafuku et al. 2020 —— 1.52[1.22;1.89] 11.2%
Imafuku et al. 2019 -—a— 1.51[1.21;1.87] 11.2%
Joesoef et al. 2012 - 1.16 [1.12; 1.20] 13.9%
Joesoef et al. 2012 + 1.11[1.09; 1.13] 13.9%
Hsieh et al. 2022 4+ 1.10[0.98; 1.24] 13.0%
Yanni et al. 2018 —— 0.83[0.73; 0.96] 12.6%
Random effects model (HK) ——emaE—— 1.26 [1.04; 1.54] 100.0%
Prediction interval [0.70; 2.27]

[
Heterogeneity: /% = 90%, 7> = 0.0501, p < 0.001 9.8 1
Musculoskeletal disorders
Study Odds Ratio OR [95%-CI] Weight
Imafuku et al. 2020 2.20[1.85;2.60] 7.7%
Imafuku et al. 2019 2.18[1.84;2.58] 7.7%
Yanni et al. 2018 2.01[1.91;2.11] 8.6%
Imafuku et al. 2020 - 1.54[1.45; 1.64] 8.6%
Imafuku et al. 2019 -+ 1.53[1.44;1.62] 8.6%
Hsu et al. 2021 —o— 1.36[1.09; 1.68] 7.2%
Hsu et al. 2021 —-- 1.29[1.12; 1.48] 8.0%
Hsu et al. 2021 - 1.29[1.16; 1.42] 8.3%
Joesoef et al. 2012 +: 1.24[1.20; 1.28] 8.7%
Wang et al. 2020 T— 1.19[0.95; 1.47] 7.2%
Min et al. 2019 + 1.17[1.11; 1.23] 8.6%
Lasserre et al. 2012 ——0— 1.12[0.82; 1.52] 6.1%
Lasserre et al. 2012 —_— 0.81[0.49; 1.34] 41%
Lasserre et al. 2012 0.67[0.13; 3.34] 0.7%
Random effects model (HK) -t 1.43[1.22; 1.67] 100.0%
Prediction interval — [0.83; 2.47]

I T
0.2 0.5 1

Heterogeneity: /2 = 96%, 72 = 0.0579, p < 0.001



Neurological disorders

Study Odds Ratio

OR [95%—CI]

Weight

Tung et al. 2020
Imafuku et al. 2020
Imafuku et al. 2019
Ke et al. 2020

Tung et al. 2015
Lasserre et al. 2012

Random effects model (HK)
Prediction interval

Heterogeneity: /> = 96%, 7° = 0.0975, p < 0.001 @B

2.58[2.28; 2.91]
1.60 [1.13; 2.25]
1.58 [1.12; 2.24]
1.41 [1.34; 1.48]
110 [1.02; 1.18]
1.09 [0.63; 1.87]

1.52 [1.08; 2.14]
[0.59; 3.92]

19.2%
15.1%
15.1%
19.8%
19.6%
11.2%

100.0%



