Supplementary Table 1


	First author’s last name
	Year
	PMID
	Country
	Metal(s)
	Population
	Findings

	Cheyns
	2014
	24858229
	DRC
	Co
	Residents of mining-exposed region

Adults and children
	Higher levels of urine Co in residents of mining-exposed vs. non-exposed regions. This disparity was increased in children (27.9 vs. 4.2 μg Co/g Cr) vs. adults (11.7 vs. 2.7 μg Co/g Cr).

	Jefferson
	2002
	11844517
	Peru
	Co
	Residents of mining-exposed region

Adults
	Level of blood Co associated with polycythemia in a population living at high altitude in a mining-exposed region.

	Kabamba Ngombe
	2018
	30499446
	DRC
	Co
	Mine workers

Adults
	Retrospective case series of cobalt mine workers with silicosis.

	Kayembe-Kitenge
	2020
	32639113
	DRC
	Co
	Residents of mining-exposed region

Children
	Case report of child with agnathia otocephaly whose father worked in cobalt mines. Genetic analysis did not show a causal mutation. Level of Co in cord blood was elevated.

	Kayembe-Kitenge
	2023
	37677922
	DRC
	Co
	Residents of mining-exposed region

Mother-infant pairs
	Placental/neonatal tissue and blood Co associated with maternal blood Co, suggesting trans-placental transfer.

	Mamuya
	2018
	30835375
	Tanzania
	Co
	Mine workers

Adults
	Higher prevalence of respiratory symptoms including chronic cough (AOR 3.9) and wheezing (AOR 3.1) and higher FENO in dust-exposed vs. non-exposed workers.

	Marsh
	2009
	19533624
	USA
	Co
	Mine workers

Adults
	No evidence of increased mortality in mine workers vs general population estimates.

	Musa Obadia
	2023
	37869070
	DRC
	Co
	Mine workers

Adults
	Erectile dysfunction more prevalent (AOR 2.6) and free testosterone lower in mine workers vs. non-mine workers.

	Musa Obadia
	2020
	31662423
	DRC
	Co
	Mine workers

Adults
	Participants with erectile dysfunction were more likely to be mine workers vs. non-mine workers (OR 21.1).

	Ndilila
	2014
	23623595
	Zambia
	Co
	Residents of mining-exposed region

Adults
	Higher nail Co levels in residents of mining-exposed vs. non-exposed regions (1.39 vs. 0.76 mg/kg).

	Smolders
	2019
	31149816
	DRC
	Co
	Residents of mining-exposed region

Adults and children
	Dust ingestion measured in residents of a mining-exposed region was significantly above recommended guidelines. Children had disproportionately higher estimated dust ingestion compared to adults.

	Tarabichi
	2015
	26140809
	USA
	Co
	Mine workers

Adults
	Case report of recurrence of hard metal lung disease re-occurring after lung transplant.

	Ayuso-Álvarez
	2019
	31606614
	Spain
	Mn
	General survey including residents of mining-exposed regions

Adults
	Soil concentrations were stratified into quartiles and compared to scores on a mental health survey. Significant association between soil Mn content and mental health issues were found only for the second quartile of soil levels.

	Betancourt
	2015
	25851196
	Ecuador
	Mn
	Residents of mining-exposed region

Children
	Hair Mn levels negatively associated with scores on intelligence tests

	Boojar
	2002
	12696648
	Iran
	Mn
	Mine workers

Adults
	Higher prevalence of mucosal lesions and iron deficiency in mine workers vs. matched controls.
Iron deficiency in mine workers improved after reconstitution of drinking water.
Blood, hair, and urine Mn levels in mine workers increased with years of employment.

	Boojar
	2002
	11911030
	Iran
	Mn
	Mine workers

Adults
	Higher prevalence of respiratory symptoms and pulmonary function impairment in mine workers vs. matched controls
Higher levels of blood, hair, and urine Mn levels in mine workers vs. matched controls.

	Catalán-Vázquez
	2010
	20345581
	Mexico
	Mn
	Residents of mining-exposed region

Adults
	Qualitative study of perception of risk related to Mn mining. Over 70% of participants perceived high levels of Mn pollution in the region. Many reported a perceived connection between Mn exposure and symptoms, primarily respiratory.

	Catalán-Vázquez
	2012
	22094101
	Mexico
	Mn
	Residents of mining-exposed region

Adults
	Qualitative study. Broadly, participants reported perception of Mn exposure being related to symptoms (e.g., headaches, respiratory illness), learning disabilities in children, and environmental contamination

	Catalán-Vázquez
	2014
	24117763
	Mexico
	Mn
	Residents of mining-exposed region, public officials, mining representatives

Adults

	Qualitative study. Participants associated mining with risks of disease and environmental contamination. Public officials and mining representatives reported minimal risk to the environment or local community health and emphasized economic benefits of mining for the region. 

	Catalán-Vázquez
	2015
	26245172
	Mexico
	Mn
	Residents of mining-exposed region

Adults
	Qualitative study. Participants reported perceived connection between Mn exposure and disease, including cognitive effects. Emphasis placed on environmental exposures in the home and gender inequity in politics and advocacy.

	Claus
	2016
	26859631
	USA
	Mn
	Residents of mining-exposed region

Mothers-infant pairs
	Study primarily focused on arsenic. Maternal levels of blood Mn were associated with levels of umbilical cord blood Mn. No association between Mn and arsenic in levels of maternal or umbilical cord blood.

	Claus
	2017
	28665786
	USA
	Mn
	Residents of mining-exposed region

Mothers and children
	Maternal levels of blood Mn were negatively associated with neurodevelopmental scores including cognitive and motor function.

	Cortez-Lugo
	2018
	28870866
	Mexico
	Mn
	Residents of mining-exposed region

Adults
	Levels of blood Mn decreased following an environmental remediation program.

	Cortez-Lugo
	2022
	35872186
	Mexico
	Mn
	Residents of mining-exposed region

Adults
	Fine motor function and verbal regulation of motor skills improved in residents of a mining-exposed region following an environmental remediation program. Motor function was impaired in residents of mining-exposed vs. non-exposed regions.

	Criswell
	2015
	25912463
	South Africa
	Mn
	Mine workers 

Adults
	MRI studies of deceased former Mn mine workers showed increased T1 signal in basal ganglia compared to non-mine workers.

	Dlamini
	2020
	31647574
	South Africa
	Mn
	Mine workers

Adults
	Cumulative Mn exposure was associated with increased rates of Parkinsonism and decreased self-reported quality of life.

	Duka
	2011
	24149028
	Ukraine
	Mn
	Residents of mining-exposed region

Children
	Prevalence of skeletal deformities and markers of inflammation and genotoxicity were higher in residents of mining-exposed vs. non-exposed regions (33 vs. 15%).

	García-Chimalpopoca
	2019
	31148117
	Mexico
	Mn
	Residents of mining-exposed region

Children
	Worse performance on verbal memory and learning tests in children residing in mining-exposed vs. non-exposed regions. Levels of hair Mn were negatively associated with scores.

	Gonzalez-Cuyar
	2014
	24374477
	South Africa
	Mn
	Mine workers

Adults
	Histopathological comparison of deceased Mn mine workers vs. deceased non-mine workers. There was increased microglial density in the globus pallidus of mine workers and years worked was associated with microglial density.

	González-Merizalde
	2016
	27173830
	Ecuador
	Mn
	Residents of mining-exposed region

Children
	Higher levels of hair Mn in children living in a highly mining-exposed region vs. a moderately exposed region.

	Hernández-Bonilla
	2016
	27737811
	Mexico
	Mn
	Residents of mining-exposed region

Children
	Higher levels of hair Mn in children in mining-exposed vs. non-exposed regions. Hair Mn associated with worse performance on memory and visual perception testing.

	Hochberg
	1996
	8797481
	Chile
	Mn
	Mine workers

Adults
	Worse performance on motor function tests in Mn-exposed mine workers vs. non-exposed mine workers.

	Hoover
	2020
	32750552
	USA
	Mn
	Residents of mining-exposed region

Adults
	Higher levels of urine Mn in mining-exposed pregnant women compared to reference values.

	Huang
	2019
	31174256
	China
	Mn
	Mine workers

Adults
	Comparison of PM2.5 dust-exposed mine workers vs. non-exposed mine workers. Exposed group had worse pulmonary function metrics and higher prevalence of restrictive function (41.4 vs. 23.6%). No difference in ECG abnormalities or hypertension prevalence.

	Kissani
	2020
	34316640
	Morocco
	Mn
	Mine workers and residents of mining-exposed region

Adults
	Higher prevalence of Parkinsonism in mine workers vs. mining-exposed non-mine workers (65 vs. 26%), associated with number of years worked. Levels of blood Mn higher in mine workers were elevated compared to reference levels.

	Lopes de Andrade
	2021
	34437931
	Portugal
	Mn
	Mine workers

Adults
	Assessment of accuracy of biomarkers of occupational exposure to multiple metals. Urinary arsenic and lead were the most accurate in identifying occupational exposure, more so than Mn. Urinary ALA and porphyrins demonstrated high accuracy in classifying degree of exposure.

	Lourenço
	2013
	23370006
	Portugal
	Mn
	Residents of mining-exposed region

Adults
	Higher levels of blood Mn and markers of genotoxicity and immunotoxicity in residents of mining-exposed vs. non-exposed region.

	Molina-Villalba
	2015
	25434277
	Spain
	Mn
	Residents of mining-exposed region

Children
	No difference in urine or hair Mn reported as associated with residence in mining-exposed area. Higher levels of urine Mn in residents near agricultural areas.

	Mortazavi
	2016
	27178291
	Ghana
	Mn
	Residents of mining-exposed region

Adults
	Higher levels of blood Mn in mining-exposed vs. non-exposed region. Levels were higher in men than women.

	Mota
	2022
	36327419
	Brazil
	Mn
	Residents of mining-exposed region

Adults and children
	Study conducted in region affected by rupture of mine tailings dam. Overall, 38% participants had blood Mn levels above reference values, higher than other metals studied. Younger participants were more likely to have elevated levels.

	Myers
	2003
	14637382
	South Africa
	Mn
	Mine workers

Adults
	Assessment of utility of blood and urine Mn levels and prolactin for monitoring exposure. Blood levels showed potential usefulness as a screening tool, while urine levels and prolactin did not.

	Myers
	2003
	14637383
	South Africa
	Mn
	Mine workers

Adults
	No significant associations between multiple effect and exposure measures studied.

	Myers
	2003
	12900078
	South Africa
	Mn
	Mine workers

Adults
	No significant associations between multiple effect and exposure measures studied.

	Nakata
	1995
	8536137
	Japan
	Mn
	Residents of mining-exposed region

Adults
	Increased incidence (12.3 vs. 11.3 per 100,000 per year) and mortality (4.4 vs. 3.8 per 100,000 per year) of prostate cancer in regions with Mn mining.

	Nelson
	2012
	22313906
	South Africa
	Mn
	Mine workers

Adults
	Increased pallidal index on MRI of brains from deceased Mn mine workers vs. non-Mn mine workers.

	Obiri
	2016
	27178291
	Ghana
	Mn
	Residents of mining-exposed region

Adults
	Higher blood Mn levels in residents of mining-exposed vs. non-exposed regions.

	Parente
	2023
	37331556
	Brazil
	Mn
	Residents of mining-exposed region

Adults
	Increased hospital admissions for cardiovascular and respiratory illnesses in year following the collapse of a mine tailings dam in exposed vs. non-exposed regions.

	Pelders
	2019
	31561403
	South Africa
	Mn
	Mine workers

Adults
	Survey of mine workers. Responses expressed concerns about respiratory disease, communicable diseases including HIV and TB, worker stress and fatigue, and safety policies and practices, among other issues.

	Riojas-Rodríguez
	2010
	20936744
	Mexico
	Mn
	Residents of mining-exposed region

Children
	Increased blood and hair Mn levels in residents of mining-exposed vs. non-exposed regions. Hair Mn levels negatively associated with performance on IQ tests. Association was strongest in young girls.

	Rodier
	1955
	14351643
	Morocco
	Mn
	Mine workers

Adults
	Case series of Mn poisoning in 150 underground Mn mine workers.

	Santos-Burgoa
	2001
	11161659
	Mexico
	Mn
	Residents of mining-exposed region

Adults and children
	Higher blood Mn levels associated with decreased score on MMSE (logistic regression OR 4.92 for score < 17, adjusted for schooling) and worse performance on multiple motor function tests.

	Saunders
	2013
	23257660
	Nicaragua
	Mn
	Residents of mining-exposed region

Adults and children
	Nail Mn levels higher than reference values. Nail Mn levels associated with hearing loss at certain frequencies in a low noise-exposure sub-group, although no association found for the total study group. Several case reports of younger participants with high metal levels with neurological symptoms and hearing loss.

	Schuler
	1957
	13415693
	Chile
	Mn
	Mine workers

Adults
	Case series of mine workers with clinical syndrome of manganese toxicity.

	Serrazina
	2018
	30296394
	Portugal
	Mn
	Mine workers

Adults
	Higher blood and urine Mn and urine ALA and porphyrin levels in mine workers vs. control group.

	Sweet
	1974
	4371519
	USA
	Mn
	Mine workers

Adults
	Study of deceased mine workers. Pneumoconiosis was associated with lung tissue dust concentration.

	Verma
	2017
	28951803
	India
	Mn
	Mine workers

Adults
	Analysis of contributing factors to mine accidents for the purpose of generating an accident prediction model. Unsafe acts of the worker and skill-based errors were deemed the most critical factors.

	Vinayagamoorthy
	2010
	20851451
	India
	Mn
	Mine workers

Adults
	Compared to a control group, mine workers had higher mean levels of blood Mn (30.8 vs. 7.0 μg/L) and prolactin (16.3 vs. 3.3 ng/mL). CYP2D6*2 variant genotypes were associated with lower prolactin levels than wild and heterozygous genotypes.

	Wang
	2019
	32501448
	Guyana
	Mn
	Mine workers

Adults
	Describes the diagnostic identification of histoplasmosis as the cause of a disease outbreak among Mn mine workers.

	Watanabe
	1981
	7336432
	Japan
	Mn
	Residents of mining-exposed region

Adults
	Describes a cluster of prostate cancer cases in an area with Mn mines. The cluster was identified during a general population screening.

	Zhou
	2019
	34594600
	Guyana
	Mn
	Mine workers

Adults
	Description of cases of a histoplasmosis outbreak among mine workers and discussion of factors contributing to the outbreak.

	Zota
	2016
	26648247
	USA
	Mn
	Residents of mining-exposed region

Children
	Levels of hair Mn, but not blood Mn, were associated with Mn present in household dust. Blood Mn decreased over time after birth.

	Aguilera

	2010
	20471088
	Spain
	Ni
	Residents of mining-exposed region

Children
	No difference in urine Ni between residents of mining region vs. non-mining region.

	Berriault
	2017
	27901411
	Canada
	Ni
	Mine workers

Adults
	Increased risk of overall injury- and suicide-related (SMR 124) mortality among nickel workers Underground workers accounted for 61.4% of injury-related mortality (SMR 162).

	Cavalheiro
	2023
	37797667
	Brazil
	Ni
	Residents of mining-exposed region

Adults and children
	Higher levels of urine Ni in participants living in a region affected by a mine tailings dam failure compared to reference values. Urine Ni levels were associated with increased markers of DNA damage

	Cocco
	2001
	11757044
	China
	Ni
	Mine workers

Adults
	Ni exposure not associated with lung cancer based on data from a nested case-control study of mine and pottery workers.

	Cortés
	2016
	30524782
	Chile
	Ni
	Residents of mining-exposed region

Adults
	Higher levels of urine Ni in residents of mining-exposed region compared to reference values. The prevalence of elevated levels was increased in participants living closest to mine tailings.

	Cortés
	2021
	33546415
	Chile
	Ni
	Residents of mining-exposed region

Adults
	Levels of blood Ni were positively associated with blood glucose and IL-6.

	Ekosse
	2005
	17298138
	Botswana
	Ni
	Residents of mining-exposed region

Adults
	Higher self-reported prevalence of coughing and chest pain in residents of mining-exposed vs. non-exposed regions. Prevalence increased with proximity to mine.

	Ekosse
	2005
	16416754
	Botswana
	Ni
	Residents of mining-exposed region

Adults
	Higher self-reported prevalence of headaches, respiratory infections, coughing, and chest pain in residents of mining-exposed vs. non-exposed regions.

	Ekosse
	2011
	21572863
	Botswana
	Ni
	Residents of mining-exposed region

Adults
	Higher self-reported prevalence of headaches, period pain, back pain, abdomen pain and chest pain in residents of mining-exposed vs. non-exposed regions.

	Erdei
	2023
	37169001
	USA
	Ni
	Residents of mining-exposed region

Adults
	Higher levels of auto-antibodies in residents of mining-exposed regions vs. general population. Anti-U1-RNP antibodies associated w/ Ni exposure through drinking water.

	Goldberg
	1987
	3623713
	New Caledonia (France)
	Ni
	Mine workers

Adults
	No difference in incidence of respiratory cancers in mine workers vs. general population. 

	Goldberg
	1994
	8123774
	New Caledonia (France)
	Ni
	Mine workers

Adults
	No difference in incidence of respiratory cancers in mine workers vs. general population.

	Hopfer
	1989
	2729877
	Canada
	Ni
	Residents of mining-exposed region

Adults
	Comparison of participants receiving hemodialysis. No difference in blood Ni levels in residents of mining-exposed vs. non-exposed region.

	Khlifi
	2014
	24078049
	Tunisia
	Ni
	Residents of mining-exposed region

Adults
	Levels of blood Ni were measured in residents of a mining-exposed region without significant association with occupation.

	Kramer
	2017
	29036859
	Canada
	Ni
	Mine workers

Adults
	Qualitative study. Interviews with nickel mine workers emphasized awareness of occupational health risk, concerns about employer response to hazards and limited advocacy for protection.

	Kusiak
	1991
	1663386
	Canada
	Ni
	Mine workers

Adults
	Increased mortality from lung cancer in Ni mine workers who started working before 1936, but not those who started after.

	Leclerc
	1987
	3452300
	New Caledonia (France)
	Ni
	Mine workers

Adults
	Increased burden of lung cancer (number of stays and person-years) in mining area compared to expected distribution.

	Li
	2019
	30691186
	China
	Ni
	Mine workers

Adults
	Mine workers were surveyed with more than 40% reporting occupational stress. Those who reported high levels of stress also scored lower on quality of life metrics.

	Lightfoot
	2017
	27268254
	Canada
	Ni
	Mine workers

Adults
	Increased incidence of colon cancer, pneumoconiosis, silicosis, and cardiovascular disease mortality in mine workers.

	Miranda-Guevara
	2023
	37542205
	Colombia
	Ni
	Residents of mining-exposed region

Adults
	Increased markers of genotoxicity in residents of mining-exposed vs. non-exposed region.

	Nieminen
	2013
	23440671
	Russia
	Ni
	Residents of mining-exposed region

Adults
	Higher prevalence of chronic bronchitis in residents of mining-exposed vs. non-exposed regions (OR 2.16).

	Nordin
	2018
	29288979
	Brazil
	Ni
	N/A (in vitro)
	Evaporite from mine drainage induced DNA damage in V79 cells

	Norseth
	1994
	8029688
	Russia
	Ni
	Residents of mining-exposed region

Adults
	Increased mortality from cancer and cardiovascular disease in towns w/ Ni smelters compared to towns without

	Seilkop
	2017
	27282555
	Canada
	Ni
	Mine workers

Adults
	No increased risk of respiratory cancer incidence and mortality in mine workers other than increased nasal cancer incidence in non-sinter workers hired before 1960.

	Shannon
	1984
	6595436
	Canada
	Ni
	Mine workers

Adults
	Increased mortality overall (SMR 108) and mortality due to accidents and violence (SMR 161) in nickel workers compared to expected. No increase in mortality due to cancer overall.

	Shannon
	1991
	1776158
	Canada
	Ni
	Mine workers

Adults
	Increased mortality from lung cancer (SMR 153) in mine workers compared to expected.

	Smith-Sivertsen
	2021
	11590874
	Norway, Russia
	Ni
	Residents of mining-exposed region

Adults
	No significant association between SO2 exposure and FEV1.

	Sun
	2020
	32156269
	China
	Ni
	Mine workers

Adults
	Over 80% of mine workers reported some degree of burnout. Work ability was negatively correlated with emotional exhaustion and total burnout score.

	Tasnim
	2023
	37859934
	Indonesia
	Ni
	Residents of mining-exposed region

Adults
	In a mining-exposed area, poor housing conditions were associated with worse renal function. 75% of participants with dug well water sources had elevated urine creatinine.

	Wang
	2019
	30054879
	China
	Ni
	Mine workers

Adults
	Mine workers had higher urine Ni and cystatin C (1704 vs. 1327 μg/g Cr) levels than steel plant workers.

	Yang
	2015
	26777907
	China
	Ni
	Mine workers

Adults
	Increased prevalence of diabetes among Ni mining (OR 1.5) and smelting/refining (OR 3.8) workers compared to office workers.

	Taylor
	2015
	25706750
	Australia
	Ni
	Residents of mining-exposed region

Children
	Elevated Pb levels on skin of children after playing on playground near site exposed to nickel mining products, significantly above reference acceptable levels.

	Verma
	1992
	1609742
	Canada
	Ni
	Mine workers

Adults
	Retrospective investigation of increased lung cancer mortality in Ni mine and refinery workers found that polycyclic aromatic hydrocarbons were possible causative agents.

	Verma
	2013
	23566326
	Canada
	Ni
	Mine workers

Adults
	Lung tissue from deceased mine workers contained higher mean levels of Ni than pig lungs (1.84 vs. 0.10 μg / g of dry tissue).

	Zhang
	1997
	9448919
	China
	Ni
	Mine workers

Adults
	Mine workers exposed to dust had higher prevalence of pneumoconiosis than workers from carving mills.

	Asante
	2007
	17084882
	Ghana
	Co, Mn
	Workers and non-workers

Adults
	Higher levels of urine Mn in residents of mining-exposed region vs. non-mining region. No difference in urine Mn of mine workers vs. non-workers.

	Banza
	2018
	30288453
	DRC
	Co, Mn
	Workers and non-workers

Adults and children
	Higher urine Co and Mn in residents of mining region vs. non-mining region. Levels were highest in mine workers. Exposed children had disproportionately higher levels compared to adults. Urine markers of DNA damage were higher in exposed children.

	Basu
	2010
	20952048
	Guatemala
	Co, Mn
	Workers and non-workers

Adults
	No difference in blood and urine levels between mine workers and non-workers. No association with self-reported health outcomes.

	Kayembe-Kitenge
	2019
	31419067
	DRC
	Co, Mn
	Residents of mining-exposed region

Children
	Case series of three children with holoprosencephaly whose fathers worked in mines. High blood Mn levels were found in one mother and cord blood of one infant

	Van Brusselen
	2020
	32353296
	DRC
	Co, Mn
	Residents of mining-exposed region

Children
	Case-control study of children with visible birth defects. The father having a mining job was associated with increased birth defects (AOR 5.5)
Cord blood Mn was also associated with birth defects.

	Sichletidis
	2004
	15736306
	Greece
	Co, Ni
	Mine workers and residents of mining-exposed region

Children
	Increased respiratory disease in mine workers and residents of mining-exposed vs. non-exposed regions

	Badri
	2021
	32648060
	Portugal
	Mn, Ni
	N/A (in vitro)
	Cell-free DNA exposed to mine dust, MnO exposure associated with DNA damage

	Coelho
	2012
	22788375
	Portugal
	Mn, Ni
	Mine workers and residents of mining-exposed region

Adults
	Markers of DNA damage and immunotoxicity were higher in both occupationally- and environmentally-exposed participants vs. non-exposed participants.

	Coelho
	2013
	24036326
	Portugal
	Mn, Ni
	Mine workers and residents of mining-exposed region

Adults
	Markers of DNA damage were higher in both occupationally- and environmentally-exposed participants vs. non-exposed participants.

	Dai
	2023
	36739854
	China
	Mn, Ni
	Residents of mining-exposed region

Adults and children
	Higher levels of hair Ni in residents of mining-exposed vs. non-exposed regions.

	Hinwood
	2014
	24875921
	Australia
	Mn, Ni
	Residents of mining-exposed region

Children
	Higher levels of hair Mn in mining-exposed vs. non-exposed region. Higher levels of hair Ni in urban vs. mining region. No clear association between hair Mn and PM10.

	Motas
	2021
	34501878
	Spain
	Mn, Ni
	Residents of mining-exposed region

Adults
	Levels of breast milk Mn did no exceed reference levels.

	Nyanza
	2014
	24731450
	Tanzania
	Mn, Ni
	Residents of mining-exposed region

Adults
	Survey of geophagy practices. Estimated intake of Mn in soil exceeded recommended levels.

	Reutova
	2022
	35188606
	Russia
	Mn, Ni
	Residents of mining-exposed region

Children
	Increased markers of genotoxicity and cytotoxicity in residents of mining-exposed vs. non-exposed regions.

	Vormittag
	2021
	33359071
	Brazil
	Mn, Ni
	Residents of mining-exposed region

Adults
	Higher levels of blood and urine Ni compared to reference values in a population living in a region affected by a mine tailings dam failure.

	Zhumalina
	2019
	30406898
	Kazakhstan
	Mn, Ni
	Residents of mining-exposed region

Children
	Higher prevalence of short stature (OR 3.6) among children living in mining-exposed vs. non-exposed regions.

	Banza
	2009
	19486963
	DRC
	Co, Mn, Ni
	Residents of mining-exposed region

Adults and children
	Higher urine Co and Mn in residents of mining region vs. non-mining region. No difference in urine Ni. Children were more likely to have urine Co levels above reference value

	Basu
	2011
	21397224
	Ghana
	Co, Mn, Ni
	Residents of mining-exposed region

Adults
	Urine Mn and Ni higher than reference value for 10-20% participants.

	Cavalheiro
	2022
	34883078
	Brazil
	Co, Mn, Ni
	Residents of mining-exposed region

Adults and children
	High levels of blood Ni in residents of a region affected by mining dam failure compared to reference values. Levels of blood Co and Mn were not significantly increased.

	Henríquez-Hernández
	2018
	29727838
	Canary Islands (Spain), Morocco
	Co, Mn, Ni
	Residents of mining-exposed region

Adults
	Higher blood levels of Mn in Canary Islands compared to Morocco, no suggested association with mining.

	Moreno
	2010
	20418157
	Mexico
	Co, Mn, Ni
	Residents of mining-exposed region

Children
	High levels of urine Co, Mn, Ni in residents of mining-exposed region vs. reference values.

	Muimba-Kankolongo
	2022
	35844936
	DRC
	Co, Mn, Ni
	Residents of mining-exposed region

Adults and children
	Levels of urine Co, Mn, Ni were elevated compared to reference levels and higher in children vs. adults.

	Nakaona
	2020
	31317372
	Zambia
	Co, Mn, Ni
	Residents of mining-exposed region

Adults
	Daily intake of Mn, Ni above recommended values. Higher hair and nail Mn levels vs. reference values.

	Nuvolone
	2023
	36577821
	Italy
	Co, Mn, Ni
	Residents of mining-exposed region

Adults
	Higher blood and urine Co, Ni levels in mining-exposed area vs. general population. Co levels were associated with consumption of locally-grown crops.

	Semenova
	2018
	30269759
	Russia
	Co, Mn, Ni
	Residents of mining-exposed region

Children
	Higher hair Mn levels in 72.5% of the study population compared to reference values. Higher hair Ni in 18.2% of the study population.

	St-Jean
	2018
	29864722
	New Caledonia (France)
	Co, Mn, Ni
	Residents of mining-exposed region

Adults and children
	Urine Co, Mn, Ni levels were higher in children compared to adults.



