Appendix A2 Air pollution and Alzheimer’s dementia
	Reference
	Men/Women
	Age
	Pollutant
	Instrument
	Mean concentration 
	Results

	Walter A. Kukull (1995)
	Men-women
	<60 - ≥90
	Benzene, Toluene, Phenols

	Pollutant: Interview 
Cognition: Mini-Mental Status Examination, Mattis/Coblentz Dementia Rating Scale, the Blessed Dementia Rating  Scale

	Not reported
	 A strong association was observed between two groups for benzene &toluene and Phenols (odds ratio = 3.9 and 4.9 respectively) 

	Ulrich Ranft (2009)
	Women
	74.1
	PM10
	Pollutant: Monitoring stations 
Cognition: Neuropsychological test battery CERAD-Plus

	28.3 μg/m3
	Chronic exposure to traffic-related PM may be involved in the pathogenesis of AD

	Yun-Chun Wu (2015)
	Men-women
	79.1
	PM10, O3
	Pollutant: Fixed-site monitors
Cognition: Mini-Mental State Examination
	PM10 = <44.95 – >49.23 mg/m3
O3 = <20.20 – > 21.56 ppb
	The highest tertile of PM10 or O3 exposure was associated with increased Alzheimer risk (PM10 OR= 54.17; OR O3 = 52.00)

	Chau-Ren Jung (2015)
	Men-women
	65 - ≥80
	O3, PM2.5
	Pollutant: Surveillance stations 
Cognition: Medical records
	O3 = 88.97 ppb
PM2.5 = 34.40 μg/m3 
	A 211% risk of increase of AD per increase of 10.91 ppb in O3  and a 138% risk of increase of AD per increase of 4.34 μg/m3 in PM2.5 

	Anna Oudin (2016)
	Men-women
	55 - 85
	NOX
	Pollutant: Air quality monitoring stations
Cognition: Cognitive test battery, MMSE, questionnaire assessing subjective experiences of memory function and the subjective experience of memory loss 
	4.8 - > 26 μg/m3
	Participants in the group with the highest exposure were more likely than those in the group with the lowest exposure to be diagnosed with dementia (AD), with a hazard ratio (HR) of 1.43

	D R Culqui
 (2017)
	Men-women
	≥ 60
	PM2.5, PM10, O3, NO2
	Pollutant: Fixed-site monitors
 Admissions: Data
	[μg/m3]: 
NO2 =59.4
PM2.5 = 17.1
PM10 = 32.5
O3 = 35.7
	The results showed that only PM2.5 concentrations was associated with Alzheimer hospital admissions.

	Iain M Carey 
(2018)
	Men-women
	50 - 79
	NO2, PM2.5, O3
	Pollutant: air quality monitoring stations
Cognition: Medical reports
	[μg/m3]:
NO2 =37.1
PM2.5 = 15.7
PM2.5 (traffic) = 1.4
O3 =38.0
	There was a positive exposure response relationship between dementia and all measures of air pollution except O3

	Ruo-Ling Li (2019)
	Men-women
	30 - >75
	PM2.5
	Pollutant: Ambient air quality monitoring network
Cognition: The Longitudinal Health Insurance Database (LHID) of the National Health Insurance Database (NHIRD)
	646-2056 μg/m³
	Allergic rhinitis increased the risk of AD, in which exposure to PM2.5 increases the higher probability of AD

	Francesco Cerza (2019)
	Men-women
	74.5
	NOX, NO2, PM2.5, PM10, O3
	Pollutant: Emission inventory data
Cognition: Medical records
	[μg/m3]:
PM10  = 36.9
PM2.5 =19.7
Coarse PM = 17.4
[bookmark: _GoBack]PM2.5 absorbance = 2.76 10−5/m
NO2 = 43.9
NOX = 87.4
O3 = 97.6
	It was observed a negative association between exposure to NO2 (10 μg/m3) and dementia hospitalizations (HR = 0.97) and a positive association between exposure to O3, NOX and dementia hospitalizations, (O3: HR = 1.06 per 10 μg/m3; NOX: HR = 1.01; per 20 μg/m3). Exposure to NOX, NO2, PM2.5, and PM10 was negatively associated with Ad.

	Anna Oudin (2019)
	Men-women
	55 - 85
	NOX
	Pollutant: Data 
Cognition: Computer tomography, single photon emission computed tomography, and magnetic resonance tomography, Mini-Mental-State Examination (MMSE)

	4.8 - >26  μg/m3
	Air pollution was rather clearly associated with dementia incidence. However, there was no evidence for a modifying effect by APOE ɛ4 on the association (p-value for interaction >  0.30 for AD)

	Marta Crous-Bou (2020)
	Men-women
	57
	NOX, NO2, PM2.5, PM10
	Pollutant: Fixed-site monitors
Cognitive performance: Memory Binding Test (MBT), Wechsler Adult Intelligence Scale (WAIS)-IV; MRI
	[μg/m3]: 
NOX = 99.1
NO2 = 57.3
PM2.5 = 17.2
PM10 = 37.7
	Higher exposure to air pollutants, was associated with lower cortical thickness in brain regions known to be affected by AD, especially NO2 (β = −16.4) and PM10 (β = −5.34)

	Liuhua Shi (2020)
	Men-women
	69·9
	PM2.5
	Pollutant: Fixed-site monitors
Alzheimer’s disease and related dementias: Report (Medicare part A data)
	9.7 μg/m³
	For each 5 μg/m³ increase in annual PM2.5 concentrations, the hazard ratio was 1.13 for first hospital admission for first hospital admission for AD and related dementias

	Jinjun Ran (2021)
	Men-women
	65 - ≥85
	PM2.5
	Pollutant: Aerosol optical depth
 Dementia: Medical records
	< 34.6 -  ≥ 34.6 μg/m3
	High level of PM2.5 was related to the higher risk (HR= 1.15)

	Jinjun Ran (2021)
	Men-women
	65 -  ≥ 85
	PM2.5
	Pollutant: Aerosol optical depth
Dementia: Records
	35.2 μg/m3
	It was found a positive association between PM2.5 exposure and all-cause dementia incidence

	Liuhua Shi (2021)
	Men-women
	65 - 114
	PM2.5, NO2, O3
	Pollutant: Data 
Cognition: The Medicare denominator file and the Medicare Chronic Conditions Warehouse (CCW), both from the Centers for Medicare and Medicaid Services (CMS)
	PM2.5 = 9.3 μg/m3
NO2 =17.1 ppb
 O3 =42.6 ppb
	Increase in the 5-year average PM2.5 (3.2 μg/m3), NO2 (11.6 ppb), and warm-season O3 (5.3 ppb) over the past 5 years prior to diagnosis, the hazard ratios (HRs) were 1.060 , 1.019 , and 0.990 for incident dementias, and 1.078, 1.031, and 0.982 for incident AD, respectively, for the three pollutants

	Sung Han Rhew (2021)
	Men-women
	65+
	 PM2.5
	Pollutant: MODIS/MISR and SeaWiFS datafiles 
Cognition: Health data (State Center for Health Statistics and the Healthcare Cost and Utilization Project)
	Case = 10.27 μg/m3
	the risk of death (OR) from AD in the Study group (OR = 1.35) was significantly higher than ORs of non-AD (OR = 0.97 and OR = 1.13)

	Diana Younan (2021)
	Women 
	77.9
	PM2.5
	Pollutant: Air monitoring data
Cognition: Brain MRI
	12.1 μg/m3
	Each interquartile range increase of PM2.5 (2.82 µg/m3) was associated with increased AD-PS scores during the follow-up, equivalent to a 24% (hazard ratio= 1.24)

	Maayan Yitshak-Sade (2021)
	Men-women
	≥ 65
	PM2.5
	Pollutant: EPA monitoring sites 
Cognition: Medical records 
	≥ 17.4 μg/m3
	It was observed significant increases in all-cause hospital admissions (2.49% in AD/dementia) attributable to high PM2.5 exposure

	Rachel M. Shaffer (2021)
	Men-women
	87
	PM2.5
	Pollutant: Monitoring data 
Cognition: Consortium to Establish a Registry for Alzheimer's Disease (CERAD)
	92 μg/m3
	Each 1 μg/m3 increase in 10-year average PM2.5 prior to death was associated with a suggestive increase in the odds of worse neuropathology as indicated by CERAD score (OR: 1.35)

	Feng Cheng Lin (2021)
	Men-women
	79.23 - 78.20
	PM10, SO2, O3, NO2, CO
	Pollutant: Data 
Cognition: Clinical Dementia Rating (CDR) score 
	CO = 0.31-0.48 ppm
 NO2 = 8.57-18.87 ppb
 O3 = 30.41-33.80 ppb
PM10 = 49.48-74.85 μg/m3
SO2 = 2.33-6.76 ppb
	Higher levels of CO, NO2, PM10, and SO2 exposure were associated with increased risk of AD cognitive deterioration

	ErinO. Semmens (2022)
	Men-women
	78.4
	PM2.5, NO2
	Pollutant: Data 
Cognition: Modified Mini-Mental State Examination (3MSE), the cognitive scale of the Alzheimer Disease Assessment Scale (ADAS-Cog),Clinical Dementia Rating(CDR), MRI
	PM2.5 = 3-23 μg/m3
NO2 = 2-37 ppb
	An interquartile range increase in 20 year PM2.5 was associated with a 20% higher risk of dementia and an increased risk of mixed VaD/AD but not Adalone

	Lilian Calderón-Garcidueñas (2022)
	Men-women
	29.2
	PM2.5
	Pollutant: Air Quality Data 
Cognition: Montreal Cognitive Assessment (MoCA)
	8-36 μg/m3
	Residency in PM2.5 polluted cities impacts multi-domain cognitive performance

	Diana Younan (2022)
	Women
	65 - ≥ 75
	PM2.5
	Pollutant: Air Quality System nationwide monitoring data 
Cognition: Modified Mini-Mental State (3MS)
	12.55-14.38 μg/m3
	The  association between PM2.5 and AD risk was ~2 times greater in Black (HR PM2.5 = 2.10–2.60) than in White (HR PM2.5= 1.07–1.15) women

	Fan He (2022)
	Men-women
	68
	PM2.5, PM10, CO, NO2, SO2 and O3
	Pollutant: Air quality monitoring sites 
Cognition: Mini-Mental State Examination (MMSE)

	_
	PM2.5 and PM10 exposure significantly increased the risk of AD

	Lilian Calderón-Garcidueñas (2022)
	Men-women
	32.7
	PM2.5
	Pollutant: Data 
Cognition: Brain MRI, Montreal Cognitive Assessment (MoCA)

	30.9  μg/m3
	Residency in Metropolitan Mexico City is associated with cognitive impairment and overlapping targeted patterns of brain atrophy described for AD

	Zhenjiang Li (2022)
	Men-women
	65
	CO, NOX, PM2.5
	pollutant=data 
Cognition: Cognitive Function Instrument (CFI) score

	(Median)
CO = 668.8 ppb
NOX = 47 ppb
 PM2.5 = 14.5 μg/m3
	It was found significant effect modifications by neighborhood-level socioeconomic status (N-SES) for the association between air pollution and CFI

	Kimberly L. Parra (2022)
	Men-women
	65.81 - 64.10
	PM2.5, PM10, PM2.5 - 10, PM2.5 absorbance, NO2, NOX
	Pollutant: Air pollution monitors
Cognition: Medical records
	[μg/m3]
PM2.5 = 9.86-9.98
PM2.5-10 = 6.09-6.10
PM2.5 absorbance = 1.11-1.13
PM10 = 15.98-16.06
NO2 = 25.45-26.72
 NOX = 41.20-43.04
	It was observed consistent associations of PM2.5 with greater risk of all-cause dementia (HR = 1.17) and AD (HR = 1.17). NO2 was also associated with greater risk of any incident dementia (HR = 1.18) and AD (HR = 1.15) 

	Michelle L. Trevenen (2022)
	Men
	72.1
	NO2, PM2.5, BC
	Pollutant: Air pollution monitors
Cognition: Medical records
	NO2 = 13.5 μg/m3 PM2.5 = 4.54 μg/m3
BC = 0.97×10-5 m-1
	None of the air pollutants were associated with incident Alzheimer’s disease.

	Daniel Mork (2023)
	Men-women
	75 - 95+
	PM2.5, NO2, O3
	Pollutant: Exposure prediction models; 
ADRD: Medicare Part A MedPAR files
	PM2. 5= 10.60 μg/m3
NO2 = 18.26 ppb
O3 =46.68 ppb
	A connection was observed between air pollution exposure and increased odds of first hospitalization with ADRD exists at air pollution levels below standard

	Liuhua Shi (2023)
	Men-women
	65 - ≥ 75 
	PM2.5, BC, Organic matter, Sulfate, Nitrate, 
	Pollutant: Surveillance stations 
Cognition: Medical records

	[μg/m3]: 
PM2.5 = 9.63
B C = 0.78
 Organic matter = 3.26
Soil dust = 0.58
Sulfate = 1.15
Nitrate = 2.52 Ammonium = 1.00
	 An interquartile range increase in PM2.5 mass was associated with a 6 to 7% increase in dementia incidence and a 9% increase in AD incidence

	Haisu Zhang (2023)
	Men-women
	45 - 75+
	PM2.5, NO2, O3
	Pollutant: Data
Cognition: Medical records
	PM2.5 = 9.12 μg/m3
NO2 = 17.94 ppb
O3 = 43.78 ppb
	A 17.1 ppb increase in NO2 concentration over a 4-day period was associated with a 0.61% increase in AD/ADRD ED visits. For PM2.5, a positive association with AD/ADRD ED visits was found only in New York (0.64%)



