Supplementary Table 1: Inter-observer reliability of anthropometric measurements

	
	TEM
	
	CV (%)

	Weight (kg)
	0.09
	
	0.19

	Height (cm)
	0.26
	
	0.16

	Triceps skinfolds (mm)
	0.80
	
	6.00

	Biceps skinfolds (mm)
	0.48
	
	9.22

	Subscapular skinfolds (mm)
	0.83
	
	4.18

	Suprailiac skinfolds (mm)
	0.44
	
	6.92


TEM: Technical error of measurement; CV: coefficient of variation

Supplementary Table 2: Characteristics of subjects excluded and included in the study
	
	
	Included
n = 1020
	
	Excluded
n = 150
	
	p value

	Maternal age (years)
	30.9 ± 5.1
	
	29.0 ± 5.1
	
	<0.001

	Maternal Education (%)
	
	
	
	
	0.001

	
	< 12 years
	390 (38.6)
	
	77 (53.1)
	
	

	
	≥ 12 years
	620 (61.4)
	
	68 (46.9)
	
	

	Accomodation type (%)
	
	
	
	
	0.441

	
	Government
	921 (91.2)
	
	135 (93.1)
	
	

	
	Private
	89 (8.8)
	
	10 (6.9)
	
	

	Ethnicity (%)
	
	
	
	
	0.045

	
	Chinese
	588 (57.6)
	
	71 (47.3)
	
	

	
	Malay
	250 (24.5)
	
	49 (32.7)
	
	

	
	Indian
	182 (17.8)
	
	30 (20.0)
	
	

	Parity (%)
	
	
	
	
	0.134

	
	Primiparous
	457 (44.8)
	
	77 (51.3)
	
	

	
	Multiparous
	563 (55.2)
	
	73 (48.7)
	
	

	Prepregnancy BMI (kg/m2)
	22.7 ± 4.4
	
	22.8 ± 4.9
	
	0.887

	Gestational weight gain (kg)
	13.5 ± 5.6
	
	12.5 ± 5.7
	
	0.054

	GDM (%)
	
	
	
	
	0.983

	
	No
	770 (81.1)
	
	107 (81.1)
	
	

	
	Yes
	179 (18.9)
	
	25 (18.9)
	
	

	Infant gender (%)
	
	
	
	
	0.236

	
	Male
	532 (52.2)
	
	86 (57.3)
	
	

	
	Female
	488 (47.8)
	
	64 (42.7)
	
	

	GA at delivery (weeks)
	38.3 ± 1.5
	
	37.8 ± 2.0
	
	<0.001

	Birth weight (kg)
	3.1 ± 0.5
	
	2.9 ± 0.5
	
	<0.001

	BMI at 48-months (kg/m2)
	15.6 ± 1.8
	
	15.4 ± 1.6
	
	0.602

	SSF at 48-months (mm)
	16.5 ± 5.3
	
	16.3 ± 5.1
	
	0.840

	FMI at 48-months (kg/m2)
	3.9 ± 1.3
	
	4.6 ± 1.6
	
	0.133

	SBP at 48-months (mmHg)
	97.6 ± 9.2
	
	97.1 ± 8.0
	
	0.800

	DBP at 48-months (mmHg)
	57.9 ± 5.3
	
	60.6 ± 6.8
	
	0.419


Supplementary Table 3: Size (birthweight for GA and 48-month BMI) of subjects with and without air displacement plethysmography data

	
	Have ADP data (n=274)
	
	No ADP data (n=746)
	p value

	
	Mean (SD)
	
	Mean (SD)
	

	Birthweight-for-GA z-score
	0.08 (1.0)
	
	0.04 (1.0)
	0.55

	BMI at 48-months (kg/m2)
	15.4 (1.6)
	
	15.6 (1.9)
	0.13


Supplementary Table 4: Characteristics of subjects with and without estimable BMI peak
	
	
	Estimable BMI peak
n = 1004
	
	Inestimable BMI peak
n = 16
	
	p value

	Ethnicity (%)
	
	
	
	
	0.084

	
	Chinese
	583 (58.1)
	
	5 (31.2)
	
	

	
	Malay
	246 (24.5)
	
	4 (25.0)
	
	

	
	Indian
	175 (17.4)
	
	7 (43.8)
	
	

	Infant gender (%)
	
	
	
	
	0.497

	
	Male
	525 (52.3)
	
	7 (43.8)
	
	

	
	Female
	470 (47.7)
	
	9 (56.2)
	
	

	GA at delivery (weeks)
	38.3 ± 1.5
	
	37.9 ± 2.0
	
	0.338

	Birth weight (kg)
	3.1 ± 0.5
	
	3.0 ± 0.5
	
	0.342

	No. of BMI measurements
	7.5 ± 1.0
	
	7.8 ± 0.4
	
	0.173


Supplementary Table 5: Pairwise correlations between the three peak characteristics
	
	Age at peak
	Magnitude at peak
	Average PPV

	Age at peak
	-
	
	

	Magnitude at peak
	-0.13
	-
	

	Average PPV
	-0.58
	0.66
	-


Supplementary Table 6: Unadjusted and adjusted estimates of associations between BMI peak characteristics and cardio-metabolic risk markers at 48-months
	Exposure
	Outcomes at 
48-months
	Regression coefficient (95% CI)

	
	
	Unadjusted
	
	Adjusted

	Age at peak
	BMI
	0.15 (0.08, 0.21)
	
	0.15 (0.09, 0.22)

	
	SSF
	0.13 (0.06, 0.20)
	
	0.09 (-0.01, 0.21)

	
	FMI
	0.29 (0.08, 0.49)
	
	0.08 (-0.18, 0.33)

	
	SBP
	0.10 (0.02, 0.19)
	
	0.09 (-0.03, 0.21)

	
	DBP
	0.07 (-0.02, 0.15)
	
	-0.01 (-0.12, 0.11)

	Magnitude at peak
	BMI
	0.49 (0.43, 0.54)
	
	0.49 (0.42, 0.56)

	
	SSF
	0.28 (0.21, 0.34)
	
	0.34 (0.26, 0.41)

	
	FMI
	0.49 (0.26, 0.59)
	
	0.41 (0.19, 0.63)

	
	SBP
	0.13 (0.04, 0.22)
	
	0.17 (0.05, 0.30)

	
	DBP
	0.05 (-0.03, 0.13)
	
	0.10 (0.01, 0.22)

	Average pre-peak velocity
	BMI
	0.12 (0.05, 0.18)
	
	0.22 (0.14, 0.29)

	
	SSF
	0.10 (-0.01, 0.19)
	
	0.20 (0.12, 0.29)

	
	FMI
	0.18 (-0.10, 0.30)
	
	0.26 (0.03, 0.49)

	
	SBP
	0.01 (-0.08, 0.09)
	
	0.01 (-0.12, 0.13)

	
	DBP
	0.03 (-0.11, 0.06)
	
	0.002 (-0.11, 0.12)


Adjusted model includes maternal education level, ppBMI, gestational weight gain, gestational age, birthweight-for-gestational age, breastfeeding duration, ethnicity, infant sex and actual age at measurement. 
Regressions of age or magnitude at peak with cardio-metabolic risk markers included both age and magnitude at peak in the same model
Supplementary Table 7: Associations between BMI peak characteristics with mean and median child blood pressure at age 48 months
	Exposure
	Outcome at 48 months
	Regression coefficient (95% CI)

	
	
	Using mean BP
	
	Using median BP

	Age at peak
	SBP
	0.09 (-0.03, 0.21)
	
	0.06 (-0.06, 0.18)

	
	DBP
	-0.01 (-0.12, 0.11)
	
	-0.01 (-0.11, 0.11)

	Magnitude at peak
	SBP
	0.17 (0.05, 0.30)
	
	0.17 (0.04, 0.30)

	
	DBP
	0.10 (0.01, 0.22)
	
	0.11 (0.01, 0.23)

	Pre-peak velocity
	SBP
	0.01 (-0.12, 0.13)
	
	0.03 (-0.09, 0.15)

	
	DBP
	0.002 (-0.11, 0.12)
	
	0.001 (-0.11, 0.11)


Both models adjusted for maternal education level, ppBMI, gestational weight gain, gestational age, birthweight-for-gestational age, breastfeeding duration, ethnicity, infant sex and actual age at measurement.
Regressions of age or magnitude at peak with BP included both age and magnitude at peak in the same model

Supplementary Table 8: Estimated regression coefficients for weighted vs. unweighted regression analysis of BMI peak characteristics and cardio-metabolic risk markers at 48-months
	Exposure
	Outcomes at 
48-months
	Regression coefficient (95% CI)

	
	
	Weighted regression
	
	Unweighted regression

	Age at peak
	BMI
	0.15 (0.09, 0.22)
	
	0.15 (0.08, 0.22)

	
	SSF
	0.09 (-0.01, 0.21)
	
	0.09 (-0.01, 0.22)

	
	FMI
	0.08 (-0.18, 0.33)
	
	0.08 (-0.18, 0.33)

	
	SBP
	0.09 (-0.03, 0.21)
	
	0.10 (-0.02, 0.21)

	
	DBP
	-0.01 (-0.12, 0.11)
	
	0.001 (-0.11, 0.12)

	Magnitude at peak
	BMI
	0.49 (0.42, 0.56)
	
	0.49 (0.42, 0.56)

	
	SSF
	0.34 (0.26, 0.41)
	
	0.34 (0.26, 0.42)

	
	FMI
	0.41 (0.19, 0.63)
	
	0.41 (0.18, 0.63)

	
	SBP
	0.17 (0.05, 0.30)
	
	0.17 (0.05, 0.31)

	
	DBP
	0.10 (0.01, 0.22)
	
	0.10 (-0.03, 0.22)

	Average pre-peak velocity
	BMI
	0.22 (0.14, 0.29)
	
	0.23 (0.15, 0.30)

	
	SSF
	0.20 (0.12, 0.29)
	
	0.20 (0.12, 0.29)

	
	FMI
	0.26 (0.03, 0.49)
	
	0.26 (0.03, 0.50)

	
	SBP
	0.01 (-0.12, 0.13)
	
	0.02 (-0.10, 0.14)

	
	DBP
	0.002 (-0.11, 0.12)
	
	0.001 (-0.12, 0.12)


Both models adjusted for maternal education level, ppBMI, gestational weight gain, gestational age, birthweight-for-gestational age, breastfeeding duration, ethnicity, infant sex and actual age at measurement.
Regressions of age or magnitude at peak with cardio-metabolic risk markers included both age and magnitude at peak in the same model

Supplementary Table 9: Comparison of effect estimates derived from weighted regression analysis and Markov Chain Monte Carlo sample from the posterior distribution, for the association between BMI peak characteristics with outcomes at 48-months

	Exposure
	Outcomes at 
48-months
	Regression coefficient (95% CI)

	
	
	Weighted regression
	
	MCMC analysis

	Age at peak
	BMI
	0.15 (0.09, 0.22)
	
	0.15 (0.09, 0.21)

	
	SSF
	0.09 (-0.01, 0.21)
	
	0.09 (-0.02, 0.23)

	
	FMI
	0.08 (-0.18, 0.33)
	
	0.07 (-0.16, 0.30)

	
	SBP
	0.09 (-0.03, 0.21)
	
	0.10 (-0.02, 0.22)

	
	DBP
	-0.01 (-0.12, 0.11)
	
	0.005 (-0.12, 0.12)

	Magnitude at peak
	BMI
	0.49 (0.42, 0.56)
	
	0.50 (0.42, 0.58)

	
	SSF
	0.34 (0.26, 0.41)
	
	0.34 (0.26, 0.42)

	
	FMI
	0.41 (0.19, 0.63)
	
	0.39 (0.20, 0.60)

	
	SBP
	0.17 (0.05, 0.30)
	
	0.17 (0.05, 0.29)

	
	DBP
	0.10 (0.01, 0.22)
	
	0.10 (0.01, 0.23)

	Average pre-peak velocity
	BMI
	0.22 (0.14, 0.29)
	
	0.23 (0.15, 0.31)

	
	SSF
	0.20 (0.12, 0.29)
	
	0.20 (0.12, 0.28)

	
	FMI
	0.26 (0.03, 0.49)
	
	0.25 (0.03, 0.47)

	
	SBP
	0.01 (-0.12, 0.13)
	
	0.01 (-0.11, 0.13)

	
	DBP
	0.002 (-0.11, 0.12)
	
	0.001 (-0.10, 0.10)


Both models adjusted for maternal education level, ppBMI, gestational weight gain, gestational age, birthweight-for-gestational age, breastfeeding duration, ethnicity, infant sex and actual age at measurement. 

Regressions of age or magnitude at peak with cardio-metabolic risk markers included both age and magnitude at peak in the same model

Supplementary Table 10: Explained variance of BMI peak characteristics with cardio-metabolic markers at 48 months
	Outcome
	w/o BMI peak
characteristics
	w/ BMI peak characteristics

	
	
	Age
	Magnitude
	Average pre-peak Velocity

	BMI (n=807)
	12.5
	14.0
	33.8
	17.2

	SSF (n=757)
	9.9
	10.7
	20.7
	14.1

	FMI (n=248)
	15.6
	22.1
	33.6
	24.6

	SBP (n=558)
	10.5
	10.8
	11.8
	10.9

	DBP (n=558)
	10.8
	11.1
	11.8
	11.1


BMI: Body mass index; SSF: sum of skinfolds; FMI: Fat-mass index; SBP: systolic blood pressure; DBP: Diastolic blood pressure
Supplementary Table 11: Associations of ethnicity and BMI peak interaction on cardio-metabolic outcomes at 48-months
	Outcome
	BMI Peak characteristics [B (95%CI)]

	
	Malay*Age
	Indian*Age
	
	Malay*Magnitude
	Indian*Magnitude
	
	Malay*velocity
	Indian*velocity

	BMI (n=807)
	NS
	NS
	
	0.21 (0.07, 0.36)**
	0.21 (0.02, 0.40)*
	
	NS
	NS

	SSF (n=757)
	NS
	NS
	
	0.37 (0.20, 0.54)**
	0.23 (0.02, 0.44)*
	
	NS
	NS

	SBP (n=558)
	NS
	NS
	
	NS
	NS
	
	-0.49 (-0.76, -0.22)**
	NS


NS: not significant; BMI: body mass index; SSF: sum of skinfolds; SBP; Systolic blood pressure
*p<0.05; **p<0.01
Supplementary Figure 1: Residual plot of observed and fitted BMI at birth to 18-months. (A) No variables included in the BMI model, (B) Variables (infant sex, ethnicity, breastfeeding duration, birthweight-for-gestational age) and its interactions with spline terms were included in the BMI model
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Supplementary Figure 2: Infant BMI trajectory in the first 18-months according to (A) gender, (B) ethnicity, (C) birthweight-for-GA and (D) exclusive breastfeeding duration. Trajectories were derived by including the variables and its interactions with spline terms into the BMI models, and producing group specific BMI curves. Error bars represent ± 1 SE. SGA: small-for-GA; AGA: appropriate-for-GA; LGA: large-for-GA; exc BF: exclusive breastfeeding
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Supplementary Figure 3: Infant BMI trajectory in the first 18-months according to (A) pre-pregnancy BMI, (B) gestational weight gain and (C) gestational age at delivery. GWG: gestational weight gain. Error bars represent ± 1 SE
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Supplementary Figure 4: Ethnic-specific associations between BMI peak characteristics with cardio-metabolic risk markers at 48-months. Data points represent regression coefficients, error bars represent 95% confidence intervals
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