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	Reference
	Population
	Exposure Assessment
	Outcome
	Effect Estimates (95% CIs)
	Confounders
	Health Outcome Category

	Cho, 2012, 1022071  South Korea 2008 Cross-Sectional
	KNHANES n = 481  Postmenopausal women
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: Mean (SD): Q1: 64.03 (8.52) yr Q2 and Q3: NR Q4: 61.78 (8.62) yr   Median: 2.32 μg/dL 25th: 1.83 μg/dL 75th: 2.88 μg/dL
	Osteoporosis  BMD measured in hip, neck, and spine using X-ray absorptiometry. Osteoporosis defined as T-score <2.5 at any of the measurement sites  Age at outcome is the same as the age at exposure assessment
	OR Osteoporosis Prevalence  Q1: Ref. Q2: 1.41 (0.75, 2.67) Q3: 1.34 (0.70, 2.56) Q4: 1.50 (0.79, 2.86)
	Age, BMI, alcohol intake, cigarette smoking, exercise, use of oral contraceptive pill, hormone therapy, caloric intake, calcium intake, fish consumption, and vitamin D level
	Musculoskeletal Effects

	Wang, 2019, 6679722  United States 2013–2014 Cross-sectional
	NHANES n = 1859  General population; ≥40 yr old
	Blood, Urine  Blood Pb measured in whole blood using ICP-MS  Age at measurement: ≥40 yr  Mean: 1.24 μg/dL 75th: 1.81 μg/dL
	BMD and fracture risk  BMD measured via DXA scan; Fracture risk measured via Fracture Risk Assessment score – a composite index of fracture risk factors  Age at outcome: ≥40 yr
	Change in BMD (g/cm2)  Femur  Males −0.01 (−0.03, 0.01)  Premenopausal Women −0.06 (−0.08, −0.03)  Menopausal Women 0.01 (−0.01, 0.03)   Spine  Males −0.01 (−0.03, 0.01)  Premenopausal Women −0.05 (−0.08, −0.02)  Menopausal Women 0.02 (−0.01, 0.04)  Change in 10-yr Fracture Risk Score  Hip 0.45 (0.28, 0.62)  Major 1.22 (0.68, 1.77)
	Age, race/ethnicity, BMI, serum 25(OH)D level, smoking, drinking, treatment for osteoporosis, and use of prednisone
	Musculoskeletal Effects

	Lee, 2012, 6715087  South Korea 2008–2009 Cross-Sectional
	KNHANES n = 832  Women ages ≥40 yr
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: Mean (SD): 56.1 (10.4) yr  GM: 2.182 μg/dL
	BMD  BMD in the femoral neck, trochanter, intertrochanter, Ward triangle, total femur, and lumbar 1–4. Measured using DXA  Age at outcome: Mean (SD): 56.1 (10.4) yr
	Change in BMD (g/cm2)  Premenopausal Women  Total Femur −0.15 (−0.33, 0.03)  Trochanter −0.18 (−0.41, 0.05)  Intertrochanter −0.11 (−0.25, 0.03)  Femoral Neck −0.11 (−0.28, 0.07)  Ward’s Triangle −0.11 (−0.26, 0.03)  Lumbar 1–4 −0.09 (−0.24, 0.06)  Menopausal Women  Total Femur −0.28 (−0.45, −0.11)  Trochanter −0.30 (−0.55, −0.06)  Intertrochanter −0.22 (−0.35, −0.08)  Femoral Neck −0.21 (−0.39, −0.02)  Ward’s Triangle −0.13 (−0.29, 0.03)  Lumbar 1–4 −0.17 (−0.31, −0.04)
	Residence area, obesity, educational level, smoking status, drinking status, number of pregnancies, hormone treatment, contraceptive oral pill and daily calcium intake for pre- and postmenopausal, and time since menopause for postmenopausal
	Musculoskeletal Effects

	Pollack, 2013, 2824843  Western New York United States 2005–2007 Cross-Sectional
	BioCycle Study n = 248  Premenopausal women ages 18–44 yr
	Blood  Blood Pb measured in venous whole blood using ICP-MS  Age at measurement: Mean (SD): 27.4 (8.2) yr  Mean: 1.03 μg/dL
	Bone mineral density  BMD in the hip, spine, wrist, and whole body (g/cm2) measured via DXA  Age at outcome: Mean (SD): 27.4 (8.2) yr
	Change in BMD (g/cm2)  Whole Body −0.004 (−0.03, 0.021)  Total Hip −0.002 (−0.035, 0.031)  Lumbar Spine −0.016 (−0.048, 0.016)  Wrist 0.001 (−0.012, 0.014)
	Age, BMI, race, parity, caloric intake, and age at menarche
	Musculoskeletal Effects

	Li, 2020, 6679712  Sichuan Province China Cross-sectional
	n = 799  Study area included two rural towns, one with a history of heavy metal contamination. Generally healthy adults ages 40–75 yr old who lived in study area for ≥15 yr and subsisted on rice and vegetables grown in study area.
	Blood, Urine  Blood Pb measured in venous whole blood using ICP-MS  Age at measurement: 40–75 yr  Median 3.4 μg/dL 75th: 4.7 μg/dL
	BMD  Osteoporosis (BMD T-score <2.0); BMD measured via X-ray absorptiometry  Age at outcome: 40–75 yr
	OR Osteoporosis Prevalence (≥3.4 μg/dL vs. <3.4 μg/dL blood Pb)  Males 0.6 (0.24, 1.49)  Females 1.33 (0.61, 2.88)  Non-Smoking Females 0.94 (0.4, 2.21)
	Age, BMI, and smoking status
	Musculoskeletal Effects

	Lim, 2016, 4643471  South Korea 2008–2011 Cross-Sectional
	KNHANES n = 2429  General population; ≥18 yr old
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: ≥18 yr  Median: 2.22 μg/dL 25th: 1.66 μg/dL 75th: 2.93 μg/dL
	BMD (osteoporosis and osteopenia)  Ostopenia (BMD T-score <−1.0) and Osteoporosis (BMD T-score <−2.5)  Age at outcome: ≥18 yr
	ORs for Osteoporosis or Osteopenia prevalence across blood Pb quartiles  Q1: Ref. Q2: 1.08 (0.85, 1.37) Q3: 1.18 (0.91, 1.53) Q4: 1.49 (1.12, 1.98)
	Age, sex, smoking status, alcohol consumption, geographic region, education level, occupation, and family income
	Musculoskeletal Effects

	Lee, 2018, 4686722  Ansung and Ansan South Korea 2001–2002 Cross-Sectional
	Korean Association Resource (KARE) Cohort n = 443  Adults aged 40–65 yr from two South Korean communities, on rural (Ansung) and one urban (Ansan)
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: 40–65 yr  GM: 4.44 μg/dL
	BMD  BMD (T-score) measured via ultrasound  Age at outcome: 40–65 yr
	Change in BMD T-score  All −0−0.26 (−0.45, −0.07)  Ever Smokers −0.47 (−0.85, −0.09)  Current Smokers −0.60 (−1.02, −0.17)  Never Smokers −0.15 (−0.37, 0.07)
	Age, sex, geographic region, income, and physical activity
	Musculoskeletal Effects

	Park, 2019, 6736271  South Korea 4 Years (2010–2012) Cross-sectional
	KNHANES n = 884  Women, ≥55 yr old
	Blood  BLL measured in venous whole blood using GFAAS  Age at measurement: Mean: 62.9 yr  Median: 2.22 μg/dL Max: 7.84 μg/dL
	Osteoarthritis  Radiographic and symptomatic osteoarthritis. Radiographic OA (rOA) assessed in the hip, knee, and spine using the Kellgren-Lawrence grading system. Symptomatic OA (sxOA) assessed using a combination of radiographic evidence and self-reported symptoms  Age at outcome: Mean: 62.9 yr
	ORs for Osteoarthritis prevalence per ln-unit increase in blood Pb (μg/dL)  rOA Knee 1.77 (1.17, 2.67)  sxOA Knee 1.50 (0.90, 2.53)  rOA Back 1.05 (0.70, 1.59)  sxOA Back 0.68 (0.39, 1.18)
	Age, smoking status, alcohol use, physical activity, education, occupation, income, diabetes, hypertension, and BMI
	Musculoskeletal Effects

	Nelson, 2011, 786612  Johnston County, N.C. United States 2003–2004 and 2006–2008 Cross-Sectional
	Johnston County Osteoarthritis Project n = 668  African American and White adults ages ≥45 yr old
	Blood  Blood Pb measured in venous whole blood using ICP-MS  Age at measurement Mean (SD): Females: 62.4 (9.4) yr Males: 64.5 (10.8) yr  Median: Females: 1.9 μg/dL Males: 2.2 μg/dL  Max: Females: 25.4 μg/dL Males: 25.1 μg/dL
	Osteoarthritis  Urine and serum biomarkers of joint tissue metabolism  Age at outcome: Mean (SD): Females: 62.4 (9.4) yr Males: 64.5 (10.8) yr
	% Change in urine and serum biomarkers of joint tissue metabolism  Males  uNTX-I 1.2% (−1.0, 3.4%)  UCTX-II 1.4% (−0.6, 3.4%)  COMP 1.6% (−0.1, 3.2%)  C2C 0.0% (−1.0, 1.0%)  CPII −0.2% (−1.4, 1.0%)  C2C:CPII 0.0% (−1.4, 1.4%)  HA 0.2% (−2.5, 3.0%)  Females  uNTX-I 7.7% (3.9, 11.7%)  UCTX-II 5.1% (0.8, 9.5%)  COMP −0.8% (−2.8, 1.2%)  C2C 0.0% (−1.6, 1.6%)  CPII 1.7% (−0.6, 4.1%)  C2C:CPII −1.2% (−3.5, 1.1%)  HA −0.8% (−6.6, 5.3%)
	Age, race, BMI, and smoking status
	Musculoskeletal Effects

	Nelson, 2011, 917129  Johnston County, N.C. United States 2003–2004 and 2006–2008 Cross-Sectional
	Johnston County Osteoarthritis Project n = 1635  African American and White adults ages ≥45 yr old
	Blood  Blood Pb measured in venous whole blood using ICP-MS  Age at measurement: Mean (SD): 65.3 (11.0) yr  Mean: 2.4 μg/dL
	Osteoarthritis  Radiographic and symptomatic osteoarthritis. Radiographic OA (rOA) assessed in the knee using the Kellgren-Lawrence grading system. Symptomatic OA (sxOA) assessed using a combination of radiographic evidence and self-reported symptoms  Age at outcome: Mean (SD): 65.3 (11.0) yr
	ORs for Prevalent Osteoarthritis of the Knee  rOA 1.10 (1.00, 1.20)  sxOA 1.08 (0.96, 1.20)
	Age, sex, race, ethnicity, BMI, current smoking, and current drinking
	Musculoskeletal Effects

	Won, 2013, 2557849  South Korea 2009 Cross-Sectional
	KNHANES n = 1966  General population; ≥19 yr old
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: ≥19 yr  Mean NR T1: <1.73 μg/dL T2: 1.73–3.04 μg/dL T3: >3.04 μg/dL
	Periodontal disease   Community Periodontal Index (code ≥3, corresponding to pockets >3.5 mm)  Age at outcome: ≥19 yr
	ORs for Prevalent Periodontal Disease across blood Pb tertiles  T1: Ref. T2: 1.37 (0.97, 1.93) T3: 1.31 (0.88, 1.96)
	Age, sex, family income, education level, use of floss, use of interproximal toothbrush, alcohol consumption, smoking status, ETS in workplace, diabetes, hypertension, and oral health status
	Musculoskeletal Effects

	Han, 2013, 2824758  South Korea 2008–2010 Cross-Sectional
	KNHANES n = 4716  General population; ≥19 yr old
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: ≥19 yr  GM: Periodontitis: 2.60 μg/dL No periodontitis: 2.12 μg/dL
	Periodontal disease  Community Periodontal Index (code ≥3, corresponding to pockets >3.5 mm)  Age at outcome: ≥19 yr
	ORs for Prevalent Periodontal Disease across blood Pb quintiles  Q1 (≤1.59 μg/dL) Ref.  Q2 (1.59–2.05 μg/dL) 1.36 (1.00, 1.85)  Q3 (2.05–2.52 μg/dL) 1.3 (0.96, 1.76)  Q4 (2.52–3.57 μg/dL) 1.55 (1.13, 2.13)  Q5 (≥3.17 μg/dL) 1.6 (1.15, 2.22)
	Age, gender, income, education, frequency of daily toothbrushing, regular dental check-up, smoking, alcohol consumption, physical activity, fasting plasma glucose, BMI, white blood cell count and urine cotinine concentration.
	Musculoskeletal Effects

	Kim, 2013, 2824878  South Korea 2008–2009 Cross-Sectional
	KNHANES n = 3996  General population; ≥20 yr old
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: ≥20 yr  GM: 2.31 μg/dL
	Periodontal Disease  Community Periodontal Index (code ≥3, corresponding to pockets >3.5 mm)  Age at outcome: ≥20 yr
	ORs for Prevalent Periodontal Disease across blood Pb quintiles  Males 1.854 (1.265, 2.717)  Males (adjusted for Hg, Cd) 1.699 (1.154, 2.502)  Females 1.301 (0.883, 1.917)  Females (w/ Hg and Cd) 1.242 (0.833, 1.851)
	Age, body mass index (BMI), residence area, education level, household income, smoking and drinking status, hemoglobin, glucose, use of floss or interproximal toothbrush, decayed, missing, or filled permanent teeth (DMFT), and active caries
	Musculoskeletal Effects

	Wu, 2019, 6718537  Mexico City Mexico Initial Recruitment: 1997–2005; Follow-up: 2008–2013 Cohort
	Early Life Exposures in Mexico to Environmental Toxicants (ELEMENT) n = 173 to 386 (depending on exposure metric)  Mother/child pairs recruited from 2 public hospitals serving low- to moderate-income populations
	Blood   Maternal and child blood Pb measured in venous whole blood using GFAAS. Maternal bone Pb measured using K-XRF  Age at measurement: Maternal BLL: 1st, 2nd, and 3rd trimester  Child BLL: 1, 2, 3, and 4 yr, and in adolescence (10 to 18 yr)  Maternal bone: Postnatally  Mean (males, females): 1st trimester: 6.06, 6.36 μg/dL 2nd trimester: 5.24, 5.25 μg/dL 3rd trimester: 5.67, 5.73 μg/dL Childhood: 15.48, 15.18 μg/dL Adolescence: 3.60, 3.34 μg/dL Maternal tibia: 8.64, 9.68 μg/g Maternal patella: 7.18, 8.64 μg/g
	Dental caries  Teeth evaluated by trained examiners who assigned decayed, missing, filled tooth (DMFT) scores  Age at outcome: Adolescence (10 to 18 yr)
	Rate Ratio of Decayed, Missing, and Filled Teeth per ln-unit increase in blood or bone Pb  1st Trimester BLL 1.07 (0.90, 1.27)  2nd Trimester BLL 1.12 (0.94, 1.32)  3rd Trimester BLL 1.17 (0.99, 1.37)  Childhood BLL 1.14 (0.94, 1.38)  Adolescent BLL 0.97 (0.81, 1.16)  Maternal Patella Pb 0.95 (0.88, 1.03)  Maternal Tibia Pb 0.98 (0.88, 1.08)
	Sex, cohort, mother’s education, sugar sweetened beverages intake
	Musculoskeletal Effects

	Kim, 2017, 6721852  Seoul, Daegu, Cheonan, and Busan South Korea 2005–2010 Cross-sectional
	The Children's Health and Environment Research (CHEER) group n = 1,565 (children w/ permanent teeth) and 1,241 (children w/ deciduous teeth)  School-aged children from urban, rural, and industrialized areas with BLLs <5 μg/dL
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: “School-aged”  GM: 1.53 μg/dL
	Dental caries  DMFS sum by trained dental hygienists  Age at outcome: “School-aged”
	PR for Decayed and Filled Surfaces  Deciduous Teeth  Decayed Surfaces 1.16 (0.91, 1.49)  Filled Surfaces 1.11 (0.98, 1.25)  DMFS 1.14 (1.02, 1.27)  Permanent Teeth  Decayed Surfaces 0.69 (0.45, 1.07)  Filled Surfaces 0.87 (0.73, 1.04)  DMFS 0.83 (0.69, 0.99)
	Sex, age (categorical), household income (categorical), and urinary cotinine level (categorical)
	Musculoskeletal Effects

	Wiener, 2015, 6780339  United States 1988–1994 Cross-Sectional
	NHANES III n = 3127  General population; 2 to 6 yr old
	Blood  Blood Pb measured in venous whole blood using GFAAS  Age at measurement: 2 to 6 yr  Mean NR 28.2% <2 μg/dL; 48.3% 2 to <5 μg/dL; 18.4% 5 to <10 μg/dL; 5.1% >10 μg/dL
	Dental caries  Number of teeth with at least one decayed or filled surface as detected by trained examiners  Age at outcome: 2 to 6 yr
	PR  for Decayed and Filled Surfaces  <2 μg/dL: Ref.  2–5 μg/dL: 1.84 (1.36, 2.50)  5–10 μg/dL: 2.14 (1.36, 3.36)  >10 μg/dL: 1.91 (1.17, 3.11)
	Sex, race/ethnicity, age, urban status, census region, poverty index, family education, ETS exposure, birth weight, breastfed, dental visit, and parental perception of oral health
	Musculoskeletal Effects

	Yepes, 2020, 7232382  Mexico City Mexico Initial Recruitment: 1997–2005; Follow-up: 2008–2013 Cohort
	Early Life Exposure in Mexico to Environmental Toxicants (ELEMENT) n = 490  Mexican children recruited from 2 public hospitals serving low- to moderate-income populations
	Blood  Child blood Pb measured in venous whole blood using GFAAS.  Age at measurement: Average of measurements at ages 1, 2, 3, and 4 yr  Mean (SD): 4.83 (2.2) μg/dL
	Dental caries  Teeth evaluated by trained examiners who assigned decayed, missing, filled tooth (DMFT) scores  Age at outcome: Adolescence (9 to 17 yr)
	D1MFS Beta (increment not reported)  Mean BLL 0.03 (-0.03, 0.09)  Peak BLL 0.01 (-0.01, 0.04)
	Age, sex, BMI, SES, sugar intake (g/day), water intake (ml/day), amount of beverages with sugar per day (mL/day), amount of beverages without sugar per day (mL/day), amount of toothpaste used regularly from birth to 2 yr, amount of toothpaste used from 2 to 4 yr, amount of toothpaste used from 4 to 6 yr, and amount of current toothpaste use
	Musculoskeletal Effects






