Supplemental Table 1. Studies of the Parkinson’s disease exposome
	Exposure
	Studya
	Country
	Study Design
	Main Study Findings

	Air Pollution
	PM2.5, PM10, NO2, O3, SO2, CO
	Jo et al. 202128
	South Korea
	Air pollution exposure levels from residential addresses of participants in the NHIS of South Korea; PD, n=338; HC, n=78,492; 2007-2015.
	NO2 increased risk.

	
	PM2.5, PM10, SR, SO2, O3, NO2
	Karakis et al. 202333
	Israel
	Air pollution exposure from participant addresses and monitoring stations; Participant data from the Clalit Health Services Database; PD, n=3343; HC, n=31,324; 2000-2020.
	Adverse association of PM10 and SR with PD.

	
	PM2.5, NO2, O3
	Shin et al. 201829
	Canada
	Air pollution exposure via ONPHEC participant postal codes and satellite-based estimates, land-use regression models, and optimal interpolation methods; PD, n=38,745; 2001-2013.
	PM2.5 increased incidence; NO2 and O3 positively associated with incidence. 

	Pesticide/POP/OCP/Solvents
	OCPs
	Dardiotis et al. 202021
	Greece
	Blood from participants recruited through Neurology Clinic of the University Hospital of Larissa; Plasma organochlorines by GC-MS; PD, n=104; HC, n=110.
	DDE levels higher and HCB levels lower in PD compared to HC. 

	
	Pesticides
	Pouchieu et al. 201822
	France
	Pesticide exposure from crop-exposure matrix. Participant data from participant-administered questionnaires recruited through AGRICAN cohort; PD, n=1732; HC, n=148,078; 2005-2007.
	Lifelong pesticide use increased risk; Rotenone, diquat, paraquat and dithiocarbamate exposure increased risk.

	
	Pesticides 
	Schneider Medeiros et al. 202023
	Brazil
	Socioeconomic status and environmental exposure data from participant-completed questionnaires recruited through the Movement Disorders Clinic at Hospital de Clinicas de Porto Alegre. PD, n=150; 2008-2019.
	Occupational pesticide exposure associated with advanced motor symptoms.

	
	Solvents
	Goldman et al. 202334
	USA
	Contaminated water exposure from location stationed. Participant data from VHA and Medicare databases; Contaminated water, n=172,128; Uncontaminated water, n=168,361; Stationed, 1975-1985; Follow-up, 1997-2021
	Exposure to water contaminated with TCE and other VOCs increased risk of PD.

	Diet
	Antioxidants
	Hantikainen et al. 202154
	Sweden
	Dietary antioxidant intake from participant completed FFQs. PD data from Swedish In- and Outpatient Register; PD, n=465; HC, n=43,400; 1997-2016.
	Dietary vitamin E and vitamin C inversely associated with risk.

	
	MD
	Maraki et al. 201950
	Greece
	Dietary intake and MD adherence data from participant completed FFQs recruited through the HELIAD study; participants, n=1,731.
	Higher MD diet adherence decreased risk of prodromal PD. 

	
	MD, MIND diet
	Metcalfe-Roach et al. 202152
	Canada
	Diet data from participant completed FFQs recruited through Pacific Parkinson’s Research Centre at the University of British Columbia; PD, n=167; HC, n=119.
	Female MIND and female and male Greek MD adherence correlated with later age-of-onset.

	
	Vitamin E
	Schirinzi et al. 201951
	Italy
	Vitamin E intake from participant completed questionnaire recruited through Neurology Unit of Tor Vergata University Hospital; PD, n=100; HC, n=100.
	Higher vitamin E dietary intake inversely associated with PD occurrence.

	
	MD
	Yin et al. 202153
	Sweden
	Diet data from participant completed FFQs; PD diagnosis from the Swedish NPR through 2012; n=41,715; 1991-1992.
	Inverse association between MD adherence and PD 

	Lifestyle
	IQ, smoking
	Fardell et al. 202043
	Sweden
	IQ data from Swedish Military Service Conscription Registry (1968-1993); PD diagnosis from Swedish National Patient Register and Swedish Cause of Death Register; PD, n=1,724; HC, n=1,187,410.
	High IQ associated with PD; Smoking inversely associated with high IQ and PD.

	
	Smoking
	Gallo et al. 201942
	Europe
	Smoking status from participant completed questionnaire recruited through NeuroEPIC4PD study; PD, n=715; HC, n= 219,779; 1992-2002
	Previously and currently smoking decreased risk.

	
	Multiple exposures
	Kim et al. 201849
	USA
	Lifestyle data from the NHS and the HPFS; PD cases confirmed by patient’s neurologist; PD (M) n=583, (F) n=453; HC (M), n=45,247, (F) n=69,515.
	Additive interactions between protective factors: “no family history of PD” and “caffeine usage”; and “caffeine usage” and “physical activity.”

	
	Antibiotic use
	Mertsalmi et al. 202039
	Finland
	Antibiotic purchase data from Finnish National Prescription Register. PD data from Finnish Care Register for Health Care; PD, n=13,976; HC, n=40,697; 1998-2014. 
	Oral exposure to macrolides and lincosamides, antianaerobics and tetracyclines, sulfonamides and trimethoprim, antifungal medications, and broad-spectrum antibiotics increased risk. 

	
	Multiple exposures
	Paul et al. 201948
	USA
	Lifestyle data from structured telephone interviews with early-stage PD patients recruited through the Parkinson’s Environment and Gene study; PD, n=373; HC, n=341; 2001-2016.
	Coffee consumption and history of protective sports protective; Alcohol increased risk; Current smoking status associated with faster cognitive decline 

	Metal
	Multiple exposures
	Cagac et al. 202030
	Turkey
	Water use through participant completed questionnaires recruited through the Neurology Clinic at Igdir State Hospital; Chemicals and metals in water samples by ICP-MS; PD, n=72.
	Majority of PD patients exposed to well water. NO3, SO4, and heavy metal levels higher in well water than city network water.

	
	Metals, pesticides
	Gamache et al. 201924
	Canada
	Professional exposure to pesticides and toxic metals from participant completed questionnaires recruited through three designated movement disorder clinics; PD, n=290.
	Prior exposure to pesticides and/or toxic metals decreased age-at-onset; Closer, more frequent exposure to pesticides negatively correlated with age-at-onset.

	
	Fe, Cu, Zn
	Kim et al. 201831
	South Korea
	Blood samples from participants recruited through movement disorders clinic at Asan Medical Center. Serum metal levels by ICP-MS; PD, n=325; HC, n=304
	Serum Cu correlated with PD risk and clinical presentation; High Cu levels associated with decreased PD risk and increased LID risk in women. 

	Microbiome/Infectious Agent
	Microbiome, metabolism
	Cirstea et al. 202038
	Canada
	Fecal and serum samples from participants recruited through Pacific Parkinson’s Research Centre at the University of British Columbia; PD, n=197; HC, n=103; 2017-2019.
	Microbiota taxonomic differences in PD; Reduced carbohydrate fermentation and butyrate synthesis and increased proteolytic fermentation and deleterious amino acid metabolites production in PD. 

	
	H. pylori
	Huang et al. 201841
	Taiwan
	Infection and PD diagnosis from the Longitudinal Health Insurance Database; PD, n=64; control, HC=25; 2002-2012.
	H. pylori infection increased risk of individuals >60 years old; Eradication therapy not associated with risk. 

	
	GI infections
	Nerius et al. 202040
	Germany
	Infection and PD diagnosis from health claims data; PD, n=6,195; control, HC=228,485; 2005-2015.
	Common GI infections increased risk.

	
	Microbiome
	Romano et al. 202135
	Multiple countries
	Gut microbiome data from currently available 16S microbiome data sets; Data sets, n=10; samples, n=1,211.
	Lactobacillus, Akkermansia, Bifidobacterium enriched Lachnospiraceae family and Faecalibacterium genus members depleted in PD gut.

	
	Microbiome, metabolome
	Vascellari et al. 202037
	Italy
	Fecal samples from participants recruited through University of Calgiari and AO Brotzu Hospital; Microbiota by 16S RNA gene sequencing; Metabolites by GC-MS; PD, n=64; HC, n=51.
	Lachnospiraceae family members reduced in PD; Lipid, vitamins, and amino acids metabolites altered in PD group; Most modified metabolites correlated with Lachnospiraceae family members.

	Occupation
	Radiation
	Azizova et al. 202056
	Russia
	Individual radiation doses from worker dosimetry; PD diagnosis from required annual clinical health check-ups; PD, n=300; HC, n=22,377; First employed in 1948-1982 and followed until 2013.
	Chronic exposure to occupational radiation associated with PD incidence.

	
	Occupation
	Burstyn et al. 201957
	USA
	Occupation data and PD status from WHI; PD, n=2,590; HC, n=78,056.
	Counselor, social worker, social service specialist, postsecondary teacher, and building and grounds cleaner occupation increased risk. Career in sales decreased risk.

	
	Stress
	Sieurin et al. 201855
	Sweden
	Occupation data from population and housing censuses in 1980; Incident PD cases from national health registers from 1987-2010; PD, n=21,544; HC, n= 2,523,204.
	High job demand with high education and high job control with low education increased risk.

	
	Multiple exposures
	Tufail et al. 201926
	Pakistan
	Exposure data from participant completed questionnaires recruited through Lady Reading Hospital; PD, n=600; HC, n=1,2000; 2017-2018.
	Pesticide exposure and agricultural work increased risk. Smoking and chewing tobacco decreased risk.

	
	Industry sectors
	Vlaar et al. 201825
	France
	Percentages of workers per industry sector from French National INSEE. Incident PD cases from French National Health Insurance databases; PD incidence, n=112,625; 2010-2014.
	Areas with high proportions of workers in agriculture, forestry, fishing, textile manufacturing, and metal manufacturing associated with increased PD incidence.


aTable includes primary research studies published between 2018-2023 with an n > 50.
AGRICAN, Agriculture and Cancer; DDE, dichlorodiphenyldichloroethylene; FFQs, food frequency questionnaires; GC-MS, gas chromatography-mass spectrometry; GI, gastrointestinal; HCB, hexachlorobenzene; HELIAD, Hellenic Longitudinal Investigation of Aging and Diet; HPFS, Health Professionals Follow-up Study; ICP-MS, inductively coupled plasma mass spectrometry; INSEE, Institute of Statistics and Economic Studies; LID, levodopa-induced dyskinesia; MD, Mediterranean diet; MIND, Mediterranean-Dash Intervention for Neurodegenerative Delay; NHIS, National Health Insurance Service; NHS, Nurses’ Health Study; NPR, National Patient Registry; OCPs, organochloride pesticides; ONPHEC, Ontario Population Health and Environment Cohort; PD, Parkinson’s disease; SNMC, Swedish National March Cohort; SR, solar radiation; TCE, trichloroethylene; VOCs, volatile organic compounds; WHI, Women’s Health Initiative.



