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	Supplementary Table S1. Association between prenatal lead exposure and sNDD using cut-off scores of Japanese ASQ

	a. Log-transformed 
    Lead (log10)
	sNDD-1Y
	　
	sNDD-2Y
	　
	sNDD-3Y

	
	crude
	adjusted
	
	crude
	adjusted
	
	crude
	adjusted

	Maternal blood
	0.92 (0.85-0.99)
	0.87 (0.80-0.94)
	
	0.95 (0.85-1.06)
	0.88 (0.78-0.98)
	
	0.96 (0.87-1.06)
	0.83 (0.75-0.92)

	Cord blood
	1.07 (0.79-1.45)
	1.04 (0.75-1.43)
	　
	1.38 (0.92-2.05)
	1.30 (0.85-1.98)
	　
	1.14 (0.80-1.61)
	1.02 (0.71-1.48)

	
	
	
	
	
	
	
	
	

	b. Quintiles of 
     Lead (µg/dL)
	sNDD-1Y
	
	sNDD-2Y
	
	sNDD-3Y

	
	crude
	adjusted
	
	crude
	adjusted
	
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	 Q2 (0.468–0.564)
	0.95 (0.92–0.99)
	0.95 (0.92–0.99)
	
	0.95 (0.91–1.00)
	0.95 (0.90–1.00)
	
	0.95 (0.91–1.00)
	0.93 (0.89–0.98)

	 Q3 (0.564–0.666)
	0.96 (0.92–0.99)
	0.97 (0.93–1.01)
	
	0.96 (0.91–1.01)
	0.95 (0.90–1.01)
	
	0.93 (0.89–0.97)
	0.90 (0.86–0.95)

	 Q4 (0.666–0.813)
	0.92 (0.88–0.95)
	0.92 (0.88–0.95)
	
	0.95 (0.90–1.00)
	0.94 (0.89–1.00)
	
	0.94 (0.90–0.99)
	0.92 (0.87–0.97)

	 Q5 (> 0.813)
	0.97 (0.93–1.01)
	0.94 (0.90–0.98)
	
	0.98 (0.93–1.03)
	0.94 (0.89–1.00)
	
	0.98 (0.94–1.03)
	0.92 (0.87–0.97)

	Cord blood lead
	
	
	
	
	
	
	
	

	 Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	 Q2 (0.373–0.451)
	1.06 (0.91–1.25)
	1.11 (0.94–1.31)
	
	1.12 (0.90–1.38)
	1.13 (0.90–1.40)
	
	0.96 (0.80–1.15)
	0.96 (0.79–1.17)

	 Q3 (0.451–0.540)
	1.03 (0.88–1.22)
	1.07 (0.90–1.26)
	
	1.01 (0.81–1.26)
	0.98 (0.78–1.24)
	
	1.02 (0.85–1.22)
	1.01 (0.84–1.22)

	 Q4 (0.540–0.676)
	1.06 (0.90–1.24)
	1.08 (0.91–1.28)
	
	1.13 (0.91–1.40)
	1.05 (0.84–1.32)
	
	1.06 (0.89–1.26)
	1.04 (0.87–1.26)

	 Q5 (> 0.676)
	1.05 (0.89–1.23)
	1.01 (0.85–1.21)
	　
	1.20 (0.98–1.48)
	1.10 (0.88–1.38)
	　
	0.98 (0.82–1.18)
	0.90 (0.74–1.10)

	Values are presented as relative risks (95% confidence intervals) adjusted for sex, gestational ages at maternal blood sampling and at birth, birthweight, mother's age, maternal smoking, maternal and paternal education, household income, continuous breastfeeding until 6 months, and home speech stimulation at 1 month. Bold text represents statistical significance (p < 0.05).
ASQ Ages & Stages Questionnaires, third edition, sNDD suspected neurodevelopmental delay, Q quintile















	Supplementary Table S2. Sex-stratified association between prenatal lead exposure and sNDD using cut-off scores of Japanese ASQ

	a. Log-transformed 
    Lead (log10)
	sNDD-1Y
	　
	sNDD-2Y
	　
	sNDD-3Y

	
	crude
	adjusted
	　
	crude
	adjusted
	　
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	 Boy
	0.96 (0.86-1.07)
	0.91 (0.82-1.02)
	
	0.91 (0.79-1.05)
	0.86 (0.74-0.99)
	
	0.90 (0.80-1.02)
	0.85 (0.75-0.96)

	 Girl
	0.86 (0.76-0.96)
	0.82 (0.72-0.92)
	
	0.92 (0.78-1.09)
	0.89 (0.75-1.07)
	
	0.85 (0.71-1.02)
	0.79 (0.65-0.96)

	Cord blood
	
	
	
	
	
	
	
	

	 Boy
	1.03 (0.68-1.57)
	0.94 (0.60-1.46)
	
	1.20 (0.71-2.00)
	1.19 (0.68-2.05)
	
	0.87 (0.58-1.30)
	0.83 (0.54-1.27)

	 Girl
	1.09 (0.69-1.70)
	1.17 (0.73-1.88)
	　
	1.56 (0.82-2.92)
	1.52 (0.77-2.98)
	　
	1.56 (0.82-2.97)
	1.68 (0.83-3.35)

	
	
	
	
	
	
	
	
	

	b. Quintiles of 
     Lead (µg/dL)
	sNDD-1Y
	
	sNDD-2Y
	
	sNDD-3Y

	
	crude
	adjusted
	　
	crude
	adjusted
	　
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	 Boy
	
	
	
	
	
	
	
	

	  Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.468–0.564)
	0.92 (0.87-0.97)
	0.92 (0.87-0.97)
	
	0.98 (0.91-1.04)
	0.97 (0.90-1.04)
	
	0.95 (0.90-1.00)
	0.93 (0.88-0.99)

	  Q3 (0.564–0.666)
	0.96 (0.91-1.01)
	0.96 (0.91-1.02)
	
	0.92 (0.86-0.99)
	0.91 (0.85-0.98)
	
	0.92 (0.87-0.97)
	0.91 (0.86-0.96)

	  Q4 (0.666–0.813)
	0.91 (0.87-0.96)
	0.91 (0.86-0.96)
	
	0.93 (0.87-0.99)
	0.93 (0.87-1.00)
	
	0.92 (0.87-0.98)
	0.91 (0.86-0.97)

	  Q5 (> 0.813)
	0.97 (0.92-1.02)
	0.95 (0.90-1.00)
	
	0.97 (0.91-1.03)
	0.94 (0.87-1.00)
	
	0.96 (0.91-1.01)
	0.93 (0.88-0.99)

	 Girl
	
	
	
	
	
	
	
	

	  Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.468–0.564)
	0.98 (0.93-1.04)
	0.99 (0.94-1.05)
	
	0.91 (0.84-0.99)
	0.93 (0.86-1.01)
	
	0.92 (0.85-1.00)
	0.93 (0.85-1.02)

	  Q3 (0.564–0.666)
	0.95 (0.90-1.00)
	0.97 (0.92-1.03)
	
	0.98 (0.91-1.06)
	1.01 (0.93-1.10)
	
	0.90 (0.83-0.98)
	0.90 (0.82-0.98)

	  Q4 (0.666–0.813)
	0.92 (0.87-0.97)
	0.92 (0.87-0.98)
	
	0.96 (0.88-1.03)
	0.97 (0.89-1.05)
	
	0.91 (0.84-0.99)
	0.93 (0.85-1.02)

	  Q5 (> 0.813)
	0.96 (0.91-1.01)
	0.92 (0.87-0.98)
	
	0.96 (0.89-1.04)
	0.95 (0.87-1.04)
	
	0.94 (0.86-1.02)
	0.89 (0.81-0.98)

	Cord blood lead
	
	
	
	
	
	
	
	

	 Boy
	
	
	
	
	
	
	
	

	  Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.373–0.451)
	1.04 (0.83-1.29)
	1.06 (0.85-1.34)
	
	1.04 (0.79-1.38)
	1.00 (0.75-1.34)
	
	1.00 (0.81-1.23)
	1.01 (0.81-1.27)

	  Q3 (0.451–0.540)
	0.99 (0.79-1.24)
	0.99 (0.78-1.25)
	
	0.94 (0.70-1.25)
	0.89 (0.66-1.21)
	
	1.05 (0.85-1.29)
	1.06 (0.85-1.32)

	  Q4 (0.540–0.676)
	1.02 (0.82-1.27)
	0.99 (0.79-1.25)
	
	1.12 (0.86-1.46)
	1.06 (0.80-1.40)
	
	0.97 (0.79-1.20)
	1.01 (0.81-1.26)

	  Q5 (> 0.676)
	1.05 (0.85-1.30)
	1.01 (0.80-1.27)
	
	1.12 (0.86-1.47)
	1.08 (0.81-1.44)
	
	0.96 (0.78-1.18)
	0.90 (0.72-1.14)

	 Girl
	
	
	
	
	
	
	
	

	  Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.373–0.451)
	1.09 (0.87-1.38)
	1.16 (0.91-1.48)
	
	1.24 (0.89-1.73)
	1.30 (0.93-1.82)
	
	0.92 (0.66-1.28)
	0.89 (0.62-1.28)

	  Q3 (0.451–0.540)
	1.08 (0.85-1.37)
	1.13 (0.88-1.44)
	
	1.12 (0.79-1.58)
	1.11 (0.77-1.59)
	
	0.95 (0.68-1.33)
	0.91 (0.64-1.30)

	  Q4 (0.540–0.676)
	1.09 (0.86-1.39)
	1.15 (0.89-1.48)
	
	1.10 (0.78-1.57)
	1.02 (0.70-1.49)
	
	1.15 (0.84-1.59)
	1.10 (0.78-1.54)

	  Q5 (> 0.676)
	1.03 (0.81-1.31)
	1.05 (0.81-1.37)
	　
	1.30 (0.93-1.82)
	1.15 (0.81-1.65)
	　
	0.96 (0.69-1.35)
	0.91 (0.63-1.31)

	Values are presented as relative risks (95% confidence intervals) adjusted for sex, gestational ages at maternal blood sampling and at birth, birthweight, mother's age, maternal smoking, maternal and paternal education, household income, continuous breastfeeding until 6 months, and home speech stimulation at 1 month. Bold text represents statistical significance (p < 0.05).
ASQ Ages & Stages Questionnaires, third edition, sNDD suspected neurodevelopmental delay, Q quintile














	Supplementary Table S3. Association between prenatal lead and sNDD using 99% confidence intervals of lead exposure

	a. Log-transformed 
    Lead (log10)
	sNDD-1Y
	　
	sNDD-2Y
	　
	sNDD-3Y

	
	crude
	adjusted
	
	crude
	adjusted
	
	crude
	adjusted

	Maternal blood
	0.97 (0.85-1.10)
	0.92 (0.80-1.05)
	
	0.98 (0.85-1.13)
	0.89 (0.77-1.04)
	
	0.98 (0.85-1.13)
	0.84 (0.73-0.98)

	Cord blood
	1.08 (0.65-1.77)
	1.08 (0.64-1.81)
	　
	1.43 (0.84-2.44)
	1.31 (0.74-2.28)
	　
	0.98 (0.60-1.59)
	0.88 (0.52-1.47)

	
	
	
	
	
	
	
	
	

	b. Quintiles of 
     Lead (µg/dL)
	sNDD-1Y
	
	sNDD-2Y
	
	sNDD-3Y

	
	crude
	adjusted
	
	crude
	adjusted
	
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	 Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	 Q2 (0.468–0.564)
	0.94 (0.88–1.00)
	0.94 (0.88–1.00)
	
	0.95 (0.89–1.02)
	0.95 (0.89–1.02)
	
	0.96 (0.90–1.03)
	0.95 (0.89–1.02)

	 Q3 (0.564–0.666)
	0.94 (0.88–1.00)
	0.95 (0.89–1.02)
	
	0.96 (0.90–1.03)
	0.96 (0.89–1.03)
	
	0.93 (0.87–0.99)
	0.90 (0.84–0.97)

	 Q4 (0.666–0.813)
	0.92 (0.87–0.98)
	0.93 (0.87–0.99)
	
	0.96 (0.90–1.03)
	0.96 (0.89–1.03)
	
	0.95 (0.89–1.01)
	0.93 (0.87–1.00)

	 Q5 (0.813 <)
	0.98 (0.92–1.04)
	0.95 (0.89–1.01)
	
	0.99 (0.92–1.06)
	0.95 (0.88–1.02)
	
	0.99 (0.93–1.06)
	0.92 (0.86–0.99)

	Cord blood lead
	
	
	
	
	
	
	
	

	 Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	 Q2 (0.373–0.451)
	1.00 (0.77–1.29)
	1.04 (0.79–1.36)
	
	1.10 (0.83–1.46)
	1.10 (0.82–1.47)
	
	0.98 (0.76–1.26)
	1.01 (0.77–1.31)

	 Q3 (0.451–0.540)
	0.91 (0.70–1.19)
	0.93 (0.70–1.24)
	
	0.95 (0.71–1.28)
	0.92 (0.68–1.26)
	
	1.01 (0.79–1.29)
	1.02 (0.78–1.32)

	 Q4 (0.540–0.676)
	1.11 (0.86–1.42)
	1.12 (0.86–1.46)
	
	1.16 (0.88–1.54)
	1.07 (0.80–1.44)
	
	1.01 (0.79–1.29)
	1.02 (0.79–1.33)

	 Q5 (0.676 <)
	1.01 (0.78–1.31)
	0.97 (0.73–1.28)
	　
	1.19 (0.90–1.57)
	1.07 (0.80–1.44)
	　
	0.95 (0.74–1.23)
	0.88 (0.66–1.15)

	Values are presented as relative risks (99% confidence intervals) adjusted for sex, gestational ages at maternal blood sampling and at birth, birthweight, mother's age, maternal smoking, maternal and paternal education, household income, continuous breastfeeding until 6 months, and home speech stimulation at 1 month. Bold text represents statistical significance (p < 0.01).
sNDD suspected neurodevelopmental delay, Q quintile


















	Supplementary Table S4. Sex-stratified association between prenatal lead and sNDD using 99% confidence intervals of lead exposure

	a. Log-transformed 
    Lead (log10)
	sNDD-1Y
	　
	sNDD-2Y
	　
	sNDD-3Y

	
	crude
	adjusted
	　
	crude
	adjusted
	　
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	Boy
	0.97 (0.82-1.16)
	0.93 (0.78-1.12)
	
	0.94 (0.78-1.12)
	0.88 (0.72-1.06)
	
	0.91 (0.77-1.07)
	0.85 (0.72-1.02)

	 Girl
	0.91 (0.75-1.11)
	0.90 (0.74-1.11)
	
	0.95 (0.75-1.18)
	0.91 (0.72-1.16)
	
	0.88 (0.69-1.13)
	0.82 (0.63-1.07)

	Cord blood
	
	
	
	
	
	
	
	

	 Boy
	1.08 (0.55-2.08)
	1.06 (0.52-2.12)
	
	1.25 (0.63-2.46)
	1.21 (0.59-2.46)
	
	0.77 (0.43-1.35)
	0.74 (0.41-1.35)

	 Girl
	1.04 (0.49-2.18)
	1.13 (0.51-2.42)
	　
	1.60 (0.67-3.75)
	1.53 (0.61-3.78)
	　
	1.28 (0.52-3.11)
	1.35 (0.51-3.54)

	
	
	
	
	
	
	
	
	

	b. Quintiles of 
     Lead (µg/dL)
	sNDD-1Y
	
	sNDD-2Y
	
	sNDD-3Y

	
	crude
	adjusted
	　
	crude
	adjusted
	　
	crude
	adjusted

	Maternal blood
	
	
	
	
	
	
	
	

	 Boy
	
	
	
	
	
	
	
	

	  Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.468–0.564)
	0.92 (0.84-1.00)
	0.92 (0.84-1.00)
	
	0.97 (0.89-1.06)
	0.96 (0.87-1.05)
	
	0.96 (0.89-1.04)
	0.95 (0.88-1.03)

	  Q3 (0.564–0.666)
	0.94 (0.86-1.02)
	0.94 (0.86-1.03)
	
	0.94 (0.86-1.02)
	0.93 (0.85-1.02)
	
	0.91 (0.84-0.99)
	0.90 (0.83-0.98)

	  Q4 (0.666–0.813)
	0.92 (0.84-1.00)
	0.92 (0.84-1.01)
	
	0.95 (0.87-1.03)
	0.95 (0.87-1.04)
	
	0.93 (0.86-1.00)
	0.92 (0.85-1.00)

	  Q5 (0.813 <)
	0.97 (0.90-1.05)
	0.95 (0.87-1.04)
	
	0.97 (0.89-1.06)
	0.94 (0.85-1.03)
	
	0.96 (0.89-1.04)
	0.94 (0.86-1.02)

	 Girl
	
	
	
	
	
	
	
	

	  Q1 (< 0.468)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.468–0.564)
	0.96 (0.87-1.05)
	0.97 (0.88-1.06)
	
	0.92 (0.82-1.02)
	0.94 (0.84-1.06)
	
	0.94 (0.84-1.06)
	0.95 (0.84-1.08)

	  Q3 (0.564–0.666)
	0.93 (0.85-1.02)
	0.97 (0.88-1.07)
	
	0.98 (0.88-1.09)
	1.01 (0.90-1.13)
	
	0.91 (0.81-1.03)
	0.90 (0.80-1.03)

	  Q4 (0.666–0.813)
	0.91 (0.83-1.00)
	0.93 (0.84-1.02)
	
	0.96 (0.86-1.07)
	0.97 (0.86-1.09)
	
	0.92 (0.82-1.04)
	0.95 (0.83-1.07)

	  Q5 (0.813 <)
	0.96 (0.88-1.05)
	0.95 (0.86-1.05)
	
	0.97 (0.87-1.08)
	0.96 (0.85-1.08)
	
	0.95 (0.85-1.07)
	0.90 (0.79-1.02)

	Cord blood lead
	
	
	
	
	
	
	
	

	 Boy
	
	
	
	
	
	
	
	

	  Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.373–0.451)
	0.93 (0.65-1.33)
	0.96 (0.66-1.40)
	
	1.02 (0.70-1.47)
	0.98 (0.66-1.44)
	
	0.98 (0.73-1.32)
	1.04 (0.76-1.41)

	  Q3 (0.451–0.540)
	0.92 (0.64-1.31)
	0.94 (0.65-1.37)
	
	0.90 (0.61-1.31)
	0.85 (0.57-1.27)
	
	1.02 (0.76-1.35)
	1.03 (0.76-1.41)

	  Q4 (0.540–0.676)
	1.14 (0.82-1.58)
	1.15 (0.81-1.63)
	
	1.16 (0.82-1.64)
	1.09 (0.76-1.58)
	
	0.91 (0.68-1.22)
	0.98 (0.72-1.33)

	  Q5 (0.676 <)
	0.93 (0.66-1.32)
	0.89 (0.61-1.30)
	
	1.11 (0.78-1.58)
	1.04 (0.72-1.52)
	
	0.92 (0.69-1.23)
	0.88 (0.64-1.21)

	 Girl
	
	
	
	
	
	
	
	

	  Q1 (< 0.373)
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)
	
	1 (reference)
	1 (reference)

	  Q2 (0.373–0.451)
	1.08 (0.74-1.58)
	1.13 (0.76-1.68)
	
	1.23 (0.79-1.93)
	1.28 (0.81-2.02)
	
	1.00 (0.63-1.57)
	0.98 (0.59-1.60)

	  Q3 (0.451–0.540)
	0.90 (0.60-1.35)
	0.92 (0.60-1.40)
	
	1.04 (0.65-1.67)
	1.03 (0.63-1.69)
	
	0.98 (0.62-1.56)
	0.98 (0.60-1.60)

	  Q4 (0.540–0.676)
	1.04 (0.70-1.54)
	1.05 (0.70-1.60)
	
	1.13 (0.70-1.80)
	1.03 (0.62-1.71)
	
	1.14 (0.73-1.79)
	1.09 (0.68-1.75)

	  Q5 (0.676 <)
	1.11 (0.75-1.62)
	1.12 (0.74-1.69)
	　
	1.29 (0.82-2.03)
	1.12 (0.69-1.82)
	　
	0.95 (0.59-1.52)
	0.89 (0.52-1.50)

	[bookmark: _GoBack]Values are presented as relative risks (99% confidence intervals) adjusted for sex, gestational ages at maternal blood sampling and at birth, birthweight, mother's age, maternal smoking, maternal and paternal education, household income, continuous breastfeeding until 6 months, and home speech stimulation at 1 month. Bold text represents statistical significance (p < 0.01).
sNDD suspected neurodevelopmental delay, Q quintile



