Supplementary Table S1. Detailed study-level exposure assessment, cognitive outcomes, model selection, and synthesis information
	Study, dataset, and design
	Exposure assessment and classification
	Cognitive outcome and estimand
	Selected model and adjusted covariates
	Effect estimate and synthesis status

	Jin et al., 2022
India; LASI; cross-sectional
	Self-reported cooking fuel use; solid fuel vs clean fuel; fuel-use proxy exposure.
	Global cognitive function (multidomain composite); cognitive impairment-related outcome (cognitive impairment).
	Model IV; sociodemographic/SES, lifestyle, clinical/health, and household factors.
	Global cognition: β = −0.09 (95% CI −0.11 to −0.07), included in the fuel-use proxy global-cognition meta-analysis. Cognitive impairment: OR = 1.21 (1.11–1.32), reported individually.

	Maher et al., 2021
Ireland; TILDA; cross-sectional
	Questionnaire-based residential open-fire heating use; users vs non-users; fuel-use proxy exposure. Indoor PM measurements were reported separately and were not the epidemiological exposure variable used for the cognition analysis.
	Global cognitive function (MMSE) and cognitive subdomains (immediate recall, delayed recall, animal naming); cross-sectional cognitive performance.
	Adjusted negative-binomial model for MMSE and adjusted regression models for cognitive tasks; demographic, SES, lifestyle, and childhood SES factors.
	MMSE: coefficient = 0.091 (SE 0.055). Immediate recall: adjusted coefficient = −0.305 (SE 0.134). Estimates were not reliably harmonized and were reported individually rather than pooled.

	Rani et al., 2023
India; WHO SAGE; cross-sectional
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Global cognitive function based on a multidomain cognitive battery; cross-sectional cognitive performance.
	Model 4; sociodemographic/SES, lifestyle, clinical/health, and household-contextual factors.
	β = −0.15 (95% CI −0.24 to −0.06), included in the fuel-use proxy global-cognition meta-analysis.

	Saenz et al., 2018
Mexico; MHAS; cross-sectional
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Cognitive subdomains: memory, executive-attentional function, and orientation; cross-sectional cognitive performance.
	Adjusted multivariable regression model; demographic, SES, lifestyle, and health factors.
	Memory: β = −0.04 (95% CI −0.10 to 0.03); executive-attentional function: β = −0.22 (−0.27 to −0.16), both included in subdomain meta-analyses. Orientation: β = −0.15 (−0.21 to −0.09), summarized descriptively.

	Saenz et al., 2021a
India/Mexico/China; LASI, MHAS, CHARLS; cross-sectional
	Self-reported household polluting cooking fuel use; polluting vs clean fuel; fuel-use proxy exposure.
	Global cognitive function based on harmonized multidomain cognitive composites; cross-sectional cognitive performance.
	Model 3; age, sex, rural/urban residence, marital status, education, household wealth, per-capita consumption, and poor-housing indicators.
	CHARLS: β = −0.05 (95% CI −0.08 to −0.02); LASI: β = −0.12 (−0.13 to −0.10); MHAS: β = −0.11 (−0.17 to −0.05). Cohort-specific estimates were included separately in the fuel-use proxy global-cognition meta-analysis.

	Smith et al., 2022
Six LMICs; WHO SAGE; cross-sectional
	Self-reported polluting cooking fuel use, including solid fuel and kerosene; polluting vs clean fuel; fuel-use proxy exposure.
	Cognitive impairment-related outcome: mild cognitive impairment (MCI).
	Adjusted logistic regression model; demographic, SES, lifestyle, and health factors.
	OR = 1.48 (95% CI 1.08–2.03), reported individually and not pooled with HRs.

	Yuan et al., 2023
China; rural community sample; cross-sectional
	Measured indoor particulate and gaseous pollutant concentrations; pollutant concentration–based exposure; PM₂.₅ analyzed per 1 μg/m³ increase for the reported cognitive-impairment estimate.
	Cognitive impairment-related outcome: cognitive impairment assessed using AD8.
	Adjusted logistic regression model; age, sex, and BMI.
	PM₂.₅: OR = 1.038 per 1 μg/m³ increase (95% CI 1.022–1.054), reported individually.

	Chen et al., 2023
Taiwan; Taiwan Initiative for Geriatric Epidemiological Research; cohort
	Long-term residential pollutant concentrations estimated from monitoring/spatial data; pollutant concentration–based exposure. Indoor air quality was characterized by ventilation status and daily indoor time.
	Global cognitive function and cognitive subdomains (including memory and executive-attentional measures); repeated longitudinal cognitive performance.
	Generalized linear mixed models; mutually adjusted pollutants plus ventilation/indoor time, age, sex, education, APOE ε4, depressive symptoms, smoking, alcohol, BMI, IADL, follow-up time, and practice effect.
	Global cognition: β = 0.01 (95% CI −0.31 to 0.32), included in the pollutant concentration–based global-cognition meta-analysis. Memory: β = −0.14 (−0.27 to −0.01); executive-attentional function: β = −0.20 (−0.31 to −0.09), included in subdomain meta-analyses.

	Deng et al., 2021
China; CLHLS; cohort
	Self-reported biomass cooking fuel use; biomass vs clean fuel; fuel-use proxy exposure.
	Global cognitive function; cognitive impairment-related outcomes: cognitive decline and cognitive impairment/MCI.
	Multivariable-adjusted model; education, residence, marital status, income, smoking, drinking, exercise, baseline MMSE, BMI, CVD, diabetes, and hypertension.
	Global cognition: β = −0.24 (95% CI −0.40 to −0.08), pooled. Cognitive decline: HR = 1.18 (1.04–1.33), pooled. Cognitive impairment/MCI: HR = 1.19 (1.04–1.37), pooled; CLHLS overlap addressed in sensitivity analysis.

	Du et al., 2021
China; CLHLS; cohort
	Self-reported biomass fuel use; biomass vs clean fuel; fuel-use proxy exposure.
	Cognitive impairment-related outcome: cognitive impairment/MCI.
	Adjusted time-to-event model; demographic, SES, lifestyle, diet, and health factors.
	HR = 1.27 (95% CI 1.02–1.58), included in the cognitive impairment/MCI meta-analysis; CLHLS overlap addressed in sensitivity analysis.

	Feeney and Kenny, 2024
Ireland; TILDA; cohort
	Residential open-fire or solid-fuel heating use; solid-fuel vs non-solid-fuel heating; fuel-use proxy exposure.
	Global cognitive function based on a multidomain cognitive battery; longitudinal cognitive performance.
	Model 2; age, sex, education, household income, dwelling location, smoking, living conditions, childhood poverty, and childhood health.
	β = −0.22 (95% CI −0.36 to −0.08), included in the fuel-use proxy global-cognition meta-analysis.

	Luo et al., 2021
China; CHARLS; cohort
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Global cognitive function and cognitive subdomains (memory and mental status); longitudinal/repeated cognitive performance.
	Fully adjusted linear mixed-effects model; age, sex, residence, marital status, education, smoking, drinking, obesity, diabetes, lung disease, and cardiovascular disease.
	Global cognition: β = −0.20 (95% CI −0.21 to −0.18); memory: β = −0.10 (−0.12 to −0.08); mental status: β = −0.21 (−0.23 to −0.19). All were included in the corresponding meta-analyses.

	Qin et al., 2026
China; CHARLS; cohort
	Self-reported biomass and coal household fuel use; polluting vs clean fuel; fuel-use proxy exposure.
	Cognitive impairment-related outcome: cognitive decline based on prespecified reduction in cognitive score.
	Adjusted longitudinal model with baseline cognition and DAG-selected confounders.
	HR = 1.25 (95% CI 1.06–1.47), included in the cognitive-decline meta-analysis.

	Saenz, 2021b
Mexico; MHAS; cohort
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Cognitive subdomains; cognitive performance and longitudinal cognitive subdomain change treated as distinct estimands.
	Adjusted latent change score/regression models; demographic, SES, and health factors.
	Cognitive-performance meta-analysis: memory β = −0.14 (95% CI −0.19 to −0.09); executive-attentional function β = −0.26 (−0.30 to −0.22). Longitudinal change was summarized separately: verbal learning β = −0.049, visual scanning β = −0.066, verbal fluency β = −0.065; verbal recall change was not statistically significant.

	Tseng et al., 2022
China; northern China cohort; cohort
	Repeated personal pollutant monitoring under household solid-fuel combustion; pollutant concentration–based exposure.
	Global cognitive function assessed using MoCA; cognitive performance.
	Adjusted regression model; demographic, SES, lifestyle, lipid, and outdoor-air-pollution factors.
	β = −0.11 (95% CI −0.19 to −0.03), included in the pollutant concentration–based global-cognition meta-analysis.

	Wang et al., 2023
China; CHARLS; cohort
	Self-reported household solid-fuel use; fuel-use proxy exposure.
	Global cognitive function and cognitive subdomains (memory and mental status); longitudinal cognitive performance.
	OLS/PSM model; age, sex, marital status, education, residence, household spending, self-rated health, BMI, sleep duration, ambient PM₂.₅, meteorological variables, and green space.
	Global cognition: β = −0.13 (95% CI −0.21 to −0.06); memory: β = −0.10 (−0.15 to −0.04); mental status: β = −0.14 (−0.21 to −0.06). Included in the corresponding meta-analyses.

	Wong et al., 2020
Hong Kong; community cohort; cohort
	Self-reported habitual indoor incense burning; users vs non-users; fuel-use proxy exposure.
	Global cognitive function and cognitive subdomains; cognitive performance at baseline/year 3 and longitudinal change in global cognition.
	Adjusted linear regression models; demographic and health factors with outdoor-air-pollution adjustment.
	MoCA total: β = −0.13 (P < 0.001) at baseline and β = −0.11 (P = 0.004) at year 3; change over 3 years: β = 0.021 (P = 0.651). Global and subdomain estimates were not reliably harmonized and were reported individually.

	Xu et al., 2023
China/India/Mexico; CHARLS, LASI, MHAS; cohort
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Global cognitive function and cognitive impairment-related outcome (cognitive decline).
	Model 4 for the selected global-cognition estimate; baseline cognition, age, sex, marital status, education, smoking, drinking, and household per-capita consumption.
	Global cognition: β = −0.09 (95% CI −0.12 to −0.07), included in the fuel-use proxy global-cognition meta-analysis. Cognitive decline: HR = 1.24 (1.12–1.36), included in the cognitive-decline meta-analysis.

	Li et al., 2023
China; cohort
	Self-reported solid cooking fuel use; solid vs clean fuel; fuel-use proxy exposure.
	Cognitive impairment-related outcome: dementia assessed using CSI-D criteria.
	Adjusted logistic regression model; demographic, SES, lifestyle, and depression-related factors.
	OR = 1.44 (95% CI 1.06–1.96), reported individually; dementia was not pooled with cognitive decline or cognitive impairment/MCI.

	Luo et al., 2024
China; CHARLS; cohort
	Energy-related composite indicator reflecting cleaner vs more polluting household fuel conditions; no direct pollutant quantification; fuel-use proxy exposure.
	Global cognitive function; cognitive subdomains (memory and mental status); cognitive impairment-related outcome (cognitive impairment/MCI).
	Model 2; age, sex, education, residence, marital status, household consumption, smoking, drinking, hypertension, diabetes, dyslipidemia, BMI, and depression.
	Global cognition: β = −0.20 (95% CI −0.27 to −0.12); memory: β = −0.06 (−0.09 to −0.02); mental status: β = −0.22 (−0.29 to −0.14), pooled. Cognitive impairment/MCI: HR = 1.35 (1.05–1.74), pooled.

	Cong et al., 2021
China; CHNS; cross-sectional
	Questionnaire-based household cooking-fuel indicator; polluting vs clean fuel; fuel-use proxy exposure.
	Global cognitive function and cognitive subdomain (memory); cross-sectional cognitive performance.
	Further-adjusted cooking-fuel model; age, sex, education, work status, urbanization, smoking, drinking, physical activity, BMI, hypertension, diabetes, cardiovascular/respiratory conditions, and household lighting.
	Global cognition: β = −0.08 (95% CI −0.14 to −0.02); memory: β = −0.08 (−0.12 to −0.04). Included in the corresponding meta-analyses.


Notes: Fuel-use proxy exposure was inferred from household fuel or combustion-related indicators without direct quantification of pollutant concentrations; pollutant concentration–based exposure was characterized using measured or modeled concentrations of specific pollutants. Global cognitive function, cognitive subdomains, and cognitive impairment-related outcomes follow the prespecified taxonomy used in the main manuscript. Unless otherwise stated, β values included in quantitative syntheses are adjusted regression coefficients expressed in SD units of the cognitive outcome. HRs and ORs are presented on their reported scales and were not pooled together. For studies reporting multiple cohorts or distinct temporal estimands, cohort-specific or estimand-specific results are shown within the same study row. Selected model labels are reproduced where explicitly identified in the source material; otherwise, the analysis type and adjustment domains are summarized. Abbreviations: AD8, Ascertain Dementia 8; BMI, body mass index; CHNS, China Health and Nutrition Survey; CHARLS, China Health and Retirement Longitudinal Study; CI, confidence interval; CLHLS, Chinese Longitudinal Healthy Longevity Survey; CSI-D, Community Screening Instrument for Dementia; HR, hazard ratio; IADL, instrumental activities of daily living; LASI, Longitudinal Aging Study in India; LMIC, low- and middle-income country; MCI, mild cognitive impairment; MHAS, Mexican Health and Aging Study; MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; OR, odds ratio; PM, particulate matter; PSM, propensity-score matching; SES, socioeconomic status; TILDA, The Irish Longitudinal Study on Ageing; WHO SAGE, World Health Organization Study on Global Ageing and Adult Health.
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