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Supplemental material 3: Risk of bias assessment for all included studies 

First Author Year Selection 
Bias 

Study 
Design 

Confounders Blinding Data 
Collection 
Methods 

Withdrawals 
and Drop-
outs 

Overall 

Alsaleh 2016 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Antypas 2014 MODERATE STRONG STRONG MODERATE STRONG WEAK MODERATE 
Avila 2018 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Bae 2021 MODERATE STRONG WEAK MODERATE STRONG MODERATE MODERATE 
Barnason 2019 STRONG WEAK STRONG MODERATE STRONG STRONG MODERATE 
Bermon 2021 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Berndt 2014 MODERATE MODERATE STRONG MODERATE STRONG STRONG STRONG 
Blasco 2012 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Boyd 2020 WEAK STRONG WEAK MODERATE STRONG WEAK WEAK 
Bravo-Escobar 2017 WEAK STRONG WEAK MODERATE STRONG STRONG WEAK 
Broers 2020 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Bruggman 2021 MODERATE STRONG STRONG MODERATE STRONG MODERATE STRONG 
Chokshi 2018 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Chow 2015 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Chow 2022 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Dale 2015 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Dalli Peydro 2022 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Dorje 2019 STRONG STRONG WEAK MODERATE STRONG STRONG MODERATE 
Duan 2018 STRONG WEAK STRONG MODERATE STRONG MODERATE MODERATE 
Engelen 2020 WEAK STRONG STRONG MODERATE STRONG MODERATE MODERATE 
Eyles 2017 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Fang 2016 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Foccardi 2021 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Ghorbani 2021 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Gianos 2018 WEAK STRONG STRONG MODERATE STRONG MODERATE MODERATE 
Hawkes 2013 MODERATE STRONG STRONG MODERATE STRONG MODERATE STRONG 
Herring 2021 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Ho 2014 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Huo 2019 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Ivers 2020 MODERATE STRONG STRONG MODERATE STRONG WEAK MODERATE 
Javaheri 2020 WEAK MODERATE STRONG MODERATE STRONG STRONG MODERATE 
Johnston 2016 MODERATE WEAK STRONG MODERATE WEAK STRONG WEAK 
Kamal 2018 WEAK STRONG STRONG STRONG STRONG STRONG MODERATE 
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Kamel 2021 MODERATE STRONG STRONG MODERATE WEAK WEAK WEAK 
Kayser 2019 STRONG STRONG WEAK MODERATE STRONG MODERATE MODERATE 
Khonsari 2015 MODERATE WEAK STRONG WEAK STRONG STRONG WEAK 
Khonsari 2020 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Klimis 2020 MODERATE STRONG WEAK MODERATE STRONG WEAK WEAK 
Kraal 2014 MODERATE STRONG WEAK MODERATE STRONG STRONG MODERATE 
Krackhardt 2022 MODERATE STRONG STRONG MODERATE WEAK MODERATE MODERATE 
Lear 2014 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Lee 2013 MODERATE WEAK STRONG MODERATE STRONG STRONG MODERATE 
Lee 2020 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Leemrijse 2016 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Li 2022 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Lin 2017 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Lindman 2021 WEAK STRONG WEAK MODERATE STRONG STRONG WEAK 
Liu 2019 MODERATE WEAK STRONG MODERATE WEAK WEAK WEAK 
Lunde 2020 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Luong 2021 STRONG STRONG WEAK MODERATE STRONG WEAK WEAK 
Maddison 2021 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Maddison 2019 WEAK STRONG STRONG MODERATE STRONG MODERATE MODERATE 
Maddison 2015 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Manzoor 2021 WEAK STRONG STRONG MODERATE STRONG WEAK WEAK 
Ni 2018 WEAK STRONG STRONG MODERATE STRONG MODERATE MODERATE 
Ni 2022 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Ögmundsdottir 2022 MODERATE STRONG STRONG WEAK STRONG MODERATE MODERATE 
Pakrad 2021 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Pandey 2018 WEAK STRONG WEAK WEAK STRONG WEAK WEAK 
Park 2014 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Park 2015 MODERATE STRONG WEAK MODERATE STRONG STRONG MODERATE 
Reddy  2017 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Riegel 2020 MODERATE STRONG STRONG MODERATE STRONG MODERATE STRONG 
Ross 2020 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Salvi 2018 MODERATE WEAK WEAK MODERATE WEAK WEAK WEAK 
Santo 2019 MODERATE STRONG WEAK MODERATE STRONG STRONG MODERATE 
Santo 2018 MODERATE WEAK STRONG MODERATE WEAK STRONG WEAK 
Shi 2022 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Skobel 2017 MODERATE STRONG STRONG MODERATE STRONG WEAK MODERATE 
Snoek 2019 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Snoek 2021 WEAK STRONG STRONG MODERATE WEAK STRONG WEAK 
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Song 2020 MODERATE WEAK STRONG MODERATE STRONG STRONG MODERATE 
Su 2021 MODERATE STRONG STRONG MODERATE STRONG MODERATE STRONG 
Thakkar 2016 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Treskes 2020 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Varnfield 2014 WEAK STRONG STRONG MODERATE STRONG WEAK WEAK 
Vogel 2016 MODERATE WEAK WEAK MODERATE WEAK MODERATE WEAK 
Volpp 2017 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Wang 2022 MODERATE STRONG STRONG MODERATE STRONG STRONG STRONG 
Widmer 2017 WEAK STRONG STRONG MODERATE STRONG STRONG MODERATE 
Wong  2020 STRONG STRONG STRONG MODERATE MODERATE STRONG STRONG 
Wong  2018 STRONG STRONG STRONG MODERATE STRONG MODERATE STRONG 
Wu 2017 STRONG STRONG STRONG MODERATE STRONG STRONG STRONG 
Xu 2020 MODERATE WEAK STRONG MODERATE WEAK WEAK WEAK 
Yudi 2017 STRONG STRONG STRONG MODERATE WEAK STRONG MODERATE 
Yudi 2020 MODERATE STRONG STRONG WEAK STRONG STRONG MODERATE 
Zheng 2019 WEAK STRONG STRONG MODERATE WEAK STRONG WEAK 
Zullig 2022 WEAK STRONG STRONG MODERATE STRONG MODERATE MODERATE 
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