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[bookmark: _Hlk23344277]Supplementary Table S1: Comparison of Raine Study participant characteristics by study participation
	
	Not included
n=2017
	Included in study
n=851
	

	
	mean
	sd or *%
	mean
	sd or *%
	p

	Maternal Age
	27
	5
	29
	5
	<0ꞏ01

	Body Mass Index (kg/m2)
	22
	4
	22
	4
	0ꞏ06

	Weight gaina
	14
	6
	14
	6
	0ꞏ70

	Hypertensionb (y/n)
	517
	26
	208
	24
	0ꞏ27

	Maternal Smokingc (y/n)
	582
	*27
	174
	*20
	<0ꞏ01

	Female
	1002
	*50
	412
	*48
	0ꞏ54

	POBWd (%)
	97
	15
	98
	12
	0ꞏ06

	Birth weight (g)
	3220
	666
	3440
	463
	<0.01

	Corrected gestational age (wks)
	39
	2ꞏ65
	40
	1ꞏ25
	<0ꞏ01



aWeight gain as a percentage of pre-pregnancy body weight (kg).
bLifetime diagnosis of hypertension leading up to and including pregnancy.
cSmoking at 18 weeks.
dPer cent optimal birth weight 

Supplementary Table S2: Sex adjusted correlations and % variance explained (r2) between HPA-A measures at eighteen.
	HPA-A Measure
	BL
	ADSEN

	Baseline Cortisol (BL)
	1ꞏ00
	

	Adrenal Sensitivity (ADSEN)
	*0ꞏ58 (0ꞏ34)
	1ꞏ00

	Non-Responder (NR)
	*-0ꞏ10 (0ꞏ01)
	-0ꞏ04 (0ꞏ00)

	Anticipatory Responder (AR)
	*0ꞏ44 (0ꞏ19)
	*0ꞏ15 (0ꞏ02)

	Reactive Responder (RR)
	*-0ꞏ28 (0ꞏ09)
	*-0ꞏ10 (0ꞏ01)



*: p<0.05
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Supplementary Table S3: Associations between per cent optimal birth weight, HPA-A function at 18 and serum low-density lipoprotein at 20.
	Interaction-Mediation Model
	Model Variable
	Beta (95% CI)
	p-value

	Baseline Cortisol
	POBW
	0.102 (-0.47 to 0.67)
	0ꞏ73

	
	POBW2
	-0.0005 (-0.002 to 0.001)
	0ꞏ72

	
	POBW X Baseline Cortisol
	-0.03 (-0.13 to 0.07)
	0ꞏ56

	
	POBW2 X Baseline Cortisol
	0.0002 (0.0002 to 0.0002)
	0ꞏ55

	
	Baseline Cortisol
	1.49 (-3.36 to 6.34)
	0ꞏ55

	
	
	
	

	Adrenal Sensitivity
	POBW
	0.114 (-0.11 to 0.34)
	0ꞏ33

	
	POBW2
	-0.0006 (-0.003 to 0.001)
	0ꞏ32

	
	POBW X Adrenal Sensitivity
	-0.066 (-0.15 to 0.02)
	0ꞏ12

	
	POBW2 X Adrenal Sensitivity
	0.0003 (0.0003 to 0.0003)
	0ꞏ11

	
	Adrenal Sensitivity
	3.251 (-0.83 to 7.34)
	0ꞏ12

	
	
	
	

	Reactive Responder
	POBW
	-0.059 (-0.12 to 0)
	0ꞏ05

	
	POBW2
	0.0003 (0.0003 to 0.0003)
	0ꞏ05

	
	POBW X Reactive Responder
	0 (-0.08 to 0.08)
	0ꞏ99

	
	POBW2 X Reactive Responder
	0 (0 to 0)
	0ꞏ97

	
	Reactive Responder
	0.158 (-4 to 4.32)
	0ꞏ94

	
	
	
	

	Non Responder
	POBW
	-0.049 (-0.1 to 0)
	0ꞏ05

	
	POBW2
	0.0002 (0 to 0)
	0ꞏ06

	
	POBW X Non Responder
	-0.034 (-0.13 to 0.06)
	0ꞏ48

	
	POBW2 X Non Responder
	0.0002 (0.0002 to 0.0002)
	0ꞏ49

	
	Non Responder
	1.71 (-2.97 to 6.39)
	0ꞏ47

	
	
	
	

	Anticipatory Responder
	POBW
	-0.068 (-0.12 to -0.02)
	0ꞏ01

	
	POBW2
	0.0003 (0 to 0)
	0ꞏ01

	
	POBW X Anticipatory Responder
	0.044 (-0.06 to 0.15)
	0ꞏ40

	
	POBW2 X Anticipatory Responder
	-0.0002 (0 to 0)
	0ꞏ43

	
	Anticipatory Responder
	-2.368 (-7.41 to 2.68)
	0ꞏ36




Supplementary Table S4: Associations between per cent optimal birth weight and markers of HPA-A function at age eighteen.
	Continuous HPA-A Measures
	Beta (95% CI)
	p-value

	Baseline Cortisola
	-0.04 (-0.08 to 0)
	0ꞏ02

	Adrenal Sensitivitya
	-0.04 (-0.08 to 0)
	0ꞏ02

	Response Patterns
	OR (95% CI)
	p-value

	Non-Responder
	1.00 (0.98 to 1.02)
	0ꞏ58

	Anticipatory Responder
	1.01 (1.00 to 1.02)
	0ꞏ43

	Reactive Responder
	0.998 (0.99 to 1.01)
	0ꞏ77



These results show the association between a 1% increment in per cent optimal birthweight and % change in HPA-A outcome. The models were adjusted for Maternal BMI, smoking status, hypertension, weight gain as a percentage of pre-pregnancy body weight and offspring sex.
aNatural logarithm taken because of a skewed distribution.


	Outcome
	Model
	Beta (Std Error)
	p-value

	BMI
	Multivariated
	0.054 (0.02 to 0.08)
	0ꞏ001

	
	Multivariated + Baseline Cortisola
	0.051 (0.02 to 0.08)
	0ꞏ001

	
	Multivariated + Adrenal Sensitivitya
	0.054 (0.02 to 0.09)
	0ꞏ001

	
	Multivariated + TSST Patternb
	0.055 (0.03 to 0.08)
	<0ꞏ001

	
	
	
	

	
	
	
	

	Systolic BP
	Multivariated
	-0.043 (-0.11 to 0.02)
	0ꞏ20

	
	Multivariate
	-0.065 (-0.13 to 0.002)
	0ꞏ05

	
	Multivariate + Baseline Cortisola
	-0.051 (-0.12 to 0.02)
	0ꞏ16

	
	Multivariate + Adrenal Sensitivitya
	-0.055 (-0.13 to 0.02)
	0ꞏ13

	
	Multivariate + TSST Patternb
	-0.064 (-0.13 to 0.003)
	0ꞏ06

	
	
	
	

	Lipids
	Multivariated
	0.0003 (0.0001 to 0.0005)
	0ꞏ002

	
	Multivariate
	0.0003 (0.0001 to 0.0005)
	0ꞏ006

	
	Multivariate + Baseline Cortisola
	0.0003 (0.0001 to 0.0005)
	0ꞏ002

	
	Multivariate + Adrenal Sensitivitya
	0.0003 (0.0001 to 0.0005)
	0ꞏ003

	
	Multivariate + TSST Pattern
	0.0003 (0.0001 to 0.0005)
	0ꞏ007


Supplementary Table S5: Associations between per cent optimal birthweight and cardiometabolic outcomes, both with and without adjustment for HPA-A measures at age 18.


Results are shown as Beta coefficients with standard errors in parentheses. The table describes the relationship between a 1 unit increment in per cent optimal birthweight and cardiometabolic outcome, showing comparisons between the covariate-only model and model where mediators are included. Covariates included Maternal BMI, smoking status, hypertension, weight gain as a percentage of pre-pregnancy body weight and offspring sex, as well as BMI at age 20 where systolic BP and serum LDL are outcomes.
aNatural logarithm taken because of a skewed distribution.
bCoded as 0=Reactive Responder, 1=Anticipatory Responder and 2=Non-Responder.
cCoefficient of squared term (exposure x exposure).
dModel not including BMI at age 20
	
	Beta (Std Error)
	p-value

	Association between BMI>25 and sBP
	6.46 (4.3 to 8.62)

	<0ꞏ01

	
	Point estimate (OR)
	Lower confidence interval

	E-Value
	2ꞏ72
	2ꞏ20


Supplementary table S6: Sensitivity analyses quantifying the vulnerability of BMI at age 20 to stratification collider bias.

Regression data presented as a beta coefficient and standard error. Beta coefficient represents the sex, birthweight, lipid, body fat and maternal covariate adjusted difference in systolic blood pressure between those above and below a BMI of 25 kg/m2. 
Collider Stratification Bias occurs if there was an unmeasured confounder of the BMI-sBP relationship. To test the resilience of the BMI-sBP relationship to unmeasured confounding, we converted BMI to a dichotomous variable using 25kg/m2 (overweight) as the cut-off. We then calculated an E-Value (2) to determine the minimum association that any unmeasured confounder would need to have with BMI and sBP to nullify their relationship, independent of maternal covariates and offspring sex (Supplementary Table 6). Our estimates suggested that an unmeasured confounder would need a moderate to strong relationship (associated odds ratio of 2ꞏ72; lower CI=2ꞏ2) to induce collider stratification bias.



















Supplementary Table S7: Participant characteristics by responder status. For continuous variables, data shown as means and standard deviations if normally distributed, or medians* and interquartile ranges (IQR)* if skewed. Data presented as raw counts and percentagesb for categorical variables.
	
	Reactive Responder
 (n=486)
	Anticipatory Responder (n=233)
	Non Responder 
(n=132)

	Maternal
	mean or *median
	Sd, IQR* or b%
	mean or *median
	sd, IQR* or b%
	mean or *median
	sd, IQR* or b%

	Age (years)
	30
	6
	29
	6
	29
	6

	Body Mass Index (kg/m2)
	22
	4
	22
	4
	22
	4

	Weight gaina
	14
	6
	15
	6
	14
	7

	Hypertension (yes/no)
	126
	24b
	59
	24b
	40
	27b

	Smoking in pregnancy (yes/no)
	100
	19b
	54
	22b
	35
	24b

	 
	
	
	
	
	
	 

	Offspring at birth
	
	
	
	
	
	 

	Female
	228
	44b
	130
	52b
	83
	56b

	Per cent optimal birthweight (%)
	98
	12
	99
	12
	97
	13

	Birth weight (g)
	3435
	449
	3468
	471
	3433
	523

	Corrected gestational age (wks)
	40
	1
	40
	1
	40
	1

	 
	
	
	
	
	
	 

	HPA-A Measures at 18
	
	
	
	
	
	 

	Baseline Cortisol (nmol/L)
	299*
	174*
	507*
	285*
	305*
	181*

	Adrenal Sensitivity (nmol/pg)
	15*
	10*
	17*
	15*
	15*
	11*

	 
	
	
	
	
	
	 

	Cardiometabolic Outcomes at 20
	
	
	
	
	
	 

	Body Mass Index (kg/m2)
	25
	5
	24
	5
	23
	4

	Systolic Blood Pressure (mmHg)
	118
	12
	117
	11
	114
	12

	Serum LDL (mmol/L)
	2
	1
	2
	1
	2
	1



aWeight gain as a percentage of pre-pregnancy body weight
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Supplementary Figure S1: Controlled direct effect of two SD increase in POBW on adult BMI through the range of logarithmically transformed baseline cortisol values (4ꞏ4 to 7ꞏ34 nmol/L) and percentiles (10th to 90th).Mean anticipatory responder	    	Mean reactive responder 
Mean non-responder	      	Predicted CDE of POBW	
No effect of POBW on outcome	
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Mean anticipatory responder	    	Mean reactive responder 
Mean non-responder	      	Predicted CDE of POBW	
No effect of POBW on outcome	




Supplementary Figure S2: Controlled direct effect of two SD increase in POBW on adult BMI through the range of logarithmically transformed adrenal sensitivity values (2ꞏ23 to 3ꞏ68 nmol/pg) and percentiles (10th to 90th).
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Supplementary Figure S3: Controlled direct effect of two SD increase in POBW on adult sBP through the range of logarithmically transformed baseline cortisol values (4ꞏ4 to 7ꞏ34 nmol/L) and percentiles (10th to 90th).Mean anticipatory responder	    	Mean reactive responder 
Mean non-responder	      	Predicted CDE of POBW	
No effect of POBW on outcome	
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Supplementary Figure S4: Controlled direct effect of two SD increase in POBW on adult systolic BP through the range of logarithmically transformed adrenal sensitivity values (2ꞏ23 to 3ꞏ68 nmol/pg) and percentiles (10th to 90th). 
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Supplementary Figure S5: Observed systolic blood pressure at age 20 with anticipatory responder values and predicted model overlaid
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