Supplementary Table 1: Critical appraisal results and methodological quality assessment of included studies (analytical cross-sectional, cohort, case-control, ecological, time-series, environmental monitoring, exposure assessment, and atmospheric modelling) using study design-specific Joanna Briggs Institute (JBI) appraisal tools, an adapted ecological methodological quality checklist, and the adapted Collaboration for Environmental Evidence Critical Appraisal Tool (CEECAT) Version 0.3 framework.
Table Legend: Methodological quality classification: High quality = 88–100%; Moderate quality = 64–87%; Low quality = 40–63%; Critical quality = <40%. Higher scores indicate lower potential risk of bias and greater methodological rigor.


Table 1a: Critical Appraisal of Eligible Analytical Cross-Sectional Studies.
	Citation
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Total Applicable Questions
	Overall Appraisal % Score
	Overall Quality Level

	Cai et al. 2021
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Aweda et al., 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Garrison et al. 2014
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	6/8
	75
	Moderate

	 Khaniabadi and Sicard 2021
	Y
	Y
	Y
	Y
	U
	U
	Y
	Y
	6/8
	75
	Moderate

	 Lotrecchiano et al. 2021
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	McElroy et al. 2022
	Y
	Y
	Y
	Y
	U
	U
	Y
	Y
	6/8
	75
	Moderate

	Núñez et al. 2024
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Obisesan 2021
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	6/8
	75
	Moderate

	Ogaugwu et al. 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Abiye et al. 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Querol et al. 2019
	Y
	N/A
	Y
	Y
	U
	U
	Y
	Y
	5/7
	71
	Moderate

	Raheja et al. 2022
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	 Sufiyan et al. 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Silva et al. 2021
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Tariq et al. 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Sunnu et al. 2018
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High

	Varrica et al. 2019
	Y
	Y
	Y
	Y
	U
	U
	Y
	Y
	6/8
	75
	Moderate

	Vasilatou et al. 2017
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8/8
	100
	High


Footnote for Analytical Cross-Sectional Studies table: Q1: Were the criteria for inclusion in the sample clearly defined? Q2: Were the study subjects and the setting described in detail? Q3: Was the exposure measured in a valid and reliable way? Q4: Were objective, standard criteria used for measurement of the condition? Q5: Were confounding factors identified? Q6: Were strategies to deal with confounding factors stated? Q7: Were the outcomes measured in a valid and reliable way? Q8: Was appropriate statistical analysis used? Recorded Response options are: Y = Yes; N = No; U = Unclear; N/A = Not Applicable


Table 1b: Critical Appraisal of Eligible Cohort Studies.
	Citation
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Total Applicable Questions
	Overall appraisal % Score
	Overall Quality Level

	Adhvaryu et al. 2024
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U
	U
	Y
	9/11
	82
	Moderate

	De Marco et al. 2018
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U
	U
	Y
	9/11
	82
	Moderate

	Doulatram-Gamgaram et al. 2021
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11
	100
	High


Footnote Cohort Studies table: Q1: Were the two groups similar and recruited from the same population? Q2: Were the exposures measured similarly to assign people to both exposed and unexposed groups? Q3: Was the exposure measured in a valid and reliable way? Q4: Were confounding factors identified? Q5: Were strategies to deal with confounding factors stated? Q6: Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? Q7: Were the outcomes measured in a valid and reliable way? Q8: Was the follow up time reported and sufficient to be long enough for outcomes to occur? Q9: Was follow up complete, and if not, were the reasons to loss to follow up described and explored? Q10: Were strategies to address incomplete follow up utilized? Q11: Was appropriate statistical analysis use? Recorded Response options are: Y = Yes; N = No; U = Unclear; N/A = Not Applicable.


Table 1c: Critical Appraisal of Eligible Case-Control Study.
	Citation
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Total Applicable Questions
	Overall appraisal % Score
	Overall Quality Level

	Karimi et al. 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High


Footnotes for Case-Control Study table: Q1: Were the groups comparable other than the presence of disease in cases or the absence of disease in controls? Q2: Were cases and controls matched appropriately? Q3: Were the same criteria used for identification of cases and controls? Q4: Was exposure measured in a standard, valid, and reliable way? Q5: Was exposure measured in the same way for cases and controls? Q6: Were confounding factors identified? Q7: Were strategies to deal with confounding factors stated? Q8: Were outcomes assessed in a standard, valid, and reliable way for cases and controls? Q9: Was the exposure period of interest long enough to be meaningful? Q10: Was appropriate statistical analysis used? Recorded Response options are: Y = Yes; N = No; U = Unclear; N/A = Not Applicable.


Table 1d: Critical Appraisal of Eligible Ecological Time-Series Studies.
	Citation
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Total Applicable Questions
	Overall appraisal % Score
	Overall Quality Level

	Yarber et al. 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Ayua and Emetere 2025
	Y
	Y
	Y
	Y
	Y
	U
	U
	Y
	N
	Y
	7/10
	70
	Moderate

	García-Pando et al. 2014
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Mancinelli et al. 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Masselot et al. 2022
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Owili et al. 2017
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Reyes et al. 2014
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Rodríguez and López-Darias 2024
	Y
	Y
	Y
	Y
	Y
	Y
	U
	Y
	Y
	Y
	9/10
	90
	High


Footnotes for Ecological Time-Series Studies table: Q1: Was the study objective or research question clearly stated? Q2: Were the study setting, geographical area, and population adequately described? Q3: Were exposure data sources and measurements valid and reliable? Q4: Were outcome data sources and measurements valid and reliable? Q5: Were temporal patterns, seasonality, or long-term trends appropriately addressed? Q6: Were potential confounding factors identified? Q7: Were strategies used to control or adjust for confounding factors? Q8: Was the statistical or time-series analytical approach appropriate? Q9: Were sensitivity analyses, uncertainty analyses, or validation procedures conducted? Q10: Were study limitations adequately discussed?
Recorded Response options are: Y = Yes; N = No; U = Unclear; N/A = Not Applicable.


Table 1e: Critical Appraisal of Eligible Modelling Studies.
	Citation
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Total Applicable Questions
	Overall appraisal % Score
	Overall Quality Level

	 Dai et al. 2022
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High

	Fiedler et al. 2015
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/10
	100
	High


Footnotes for Modelling Studies table:Q1: Was the modelling objective clearly stated?Q2: Were the model inputs, datasets, and data sources adequately described?Q3: Was the modelling framework or simulation approach clearly explained?Q4: Were exposure estimates or environmental variables measured or modelled using valid methods?Q5: Was model validation or calibration performed?Q6: Were assumptions, uncertainties, or limitations clearly acknowledged?Q7: Was the spatial and/or temporal resolution appropriate for the study objective?Q8: Was the analytical or computational approach appropriate?Q9: Were results interpreted consistently with the model limitations?Q10: Were conclusions supported by the modelling results? Recorded Response options are: Y = Yes; N = No; U = Unclear; N/A = Not Applicable.
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