Annexure 1
KEY
· LoE 1 = Meta-analysis / Systematic review
· LoE 2 = Prospective cohort / longitudinal
· LoE 3 = Case-control
· LoE 4 = Cross-sectional
· LoE 5 = Animal / mechanistic
· LoE 6 = Narrative review / theory
Table 1. Summary of Included Studies Examining Prenatal Stress Biomarkers, Placental Mechanisms, and Epigenetic Modifications Associated with Autism Spectrum Disorder Risk (N = 52)
	No
	Study
	Design
	Exposure
	Outcome
	Mechanism
	LoE
	Quality
	Effect
	Link

	1
	O’Donnell et al., 2009
	Review
	HPA axis, placenta
	Neurodevelopment
	Cortisol regulation
	6
	High
	Mechanistic
	https://doi.org/10.1016/j.neubiorev.2008.08.017

	2
	Sandman et al., 2012
	Cohort
	Maternal cortisol
	Brain structure
	Amygdala development
	2
	High
	Positive
	https://doi.org/10.1073/pnas.1201295109

	3
	Buss et al., 2012
	Cohort
	Cortisol
	Brain morphology
	Limbic development
	2
	High
	Positive
	https://doi.org/10.1073/pnas.1201295109

	4
	Davis & Sandman, 2010
	Cohort
	Cortisol timing
	Cognition
	HPA programming
	2
	High
	Mixed
	https://doi.org/10.1016/j.psyneuen.2010.01.003

	5
	Glynn et al., 2001
	Cohort
	CRH, cortisol
	Fetal development
	Endocrine signaling
	2
	High
	Positive
	https://doi.org/10.1016/S0306-4530(00)00023-6

	6
	Huizink et al., 2003
	Cohort
	Prenatal stress
	Behaviour
	Stress reactivity
	2
	High
	Positive
	https://doi.org/10.1016/j.earlhumdev.2004.04.003

	7
	Laplante et al., 2004
	Cohort
	Disaster stress
	Cognition
	Stress exposure
	2
	High
	Negative impact
	https://doi.org/10.1542/peds.113.2.281

	8
	Laplante et al., 2008
	Cohort
	Prenatal disaster
	Development
	Neurodevelopment
	2
	High
	Mixed
	https://doi.org/10.1016/j.jpsychires.2007.07.008

	9
	Talge et al., 2007
	Cohort
	Maternal stress
	Behaviour
	HPA axis
	2
	High
	Positive
	https://doi.org/10.1111/j.1469-7610.2006.01766.x

	10
	Tollenaar et al., 2011
	Cohort
	Cortisol
	Temperament
	Stress system
	2
	Moderate
	Positive
	https://doi.org/10.1016/j.earlhumdev.2011.05.002

	11
	Braithwaite et al., 2017
	Cohort
	Cortisol
	Stress reactivity
	HPA regulation
	2
	Moderate
	Positive
	https://doi.org/10.1016/j.biopsycho.2017.03.001

	12
	O’Connor et al., 2014
	Review
	Anxiety/stress
	Neurodevelopment
	Emotional programming
	6
	High
	Positive
	https://doi.org/10.1016/j.cpr.2014.06.003

	13
	Davis et al., 2011
	Cohort
	Cortisol
	Emotion regulation
	Limbic system
	2
	High
	Positive
	https://doi.org/10.1097/CHI.0b013e318047b775

	14
	Runyan et al., 2010
	Cohort
	Stress exposure
	Development
	Psychosocial stress
	2
	Moderate
	Mixed
	https://doi.org/10.1007/s00431-010-1200-3

	15
	Rakers et al., 2020
	Review
	Stress biology
	Neurodevelopment
	Multisystem
	6
	High
	Mechanistic
	https://doi.org/10.1152/physrev.00005.2016

	16
	Graham et al., 2019
	Cohort
	Cortisol
	Brain connectivity
	Amygdala network
	2
	Moderate
	Positive
	https://doi.org/10.1016/j.biopsych.2019.01.012

	17
	Peltola et al., 2020
	Cohort
	Stress exposure
	Social attention
	Attention system
	2
	Moderate
	Positive


	

	https://doi.org/10.1016/j.dcn.2020.100775

	18
	O’Connor et al., 2019
	Cohort
	Anxiety
	Neurodevelopment
	Emotional regulation
	2
	High
	Positive
	https://doi.org/10.1002/aur.2089

	19
	Brennan et al., 2008
	Cohort
	Depression/stress
	Infant cortisol
	HPA axis
	2
	High
	Positive
	https://doi.org/10.1016/j.biopsych.2007.06.009

	20
	Bolten et al., 2013
	Cohort
	Cortisol
	Stress reactivity
	Neonatal HPA
	2
	Moderate
	Positive
	https://doi.org/10.1016/j.biopsycho.2013.02.004

	21
	Sandman et al., 2015
	Cohort
	Cortisol
	Emotion regulation
	Limbic programming
	2
	High
	Positive
	https://doi.org/10.1017/S0954579415000240

	22
	Jones et al., 2014
	High-risk cohort
	Behaviour
	ASD trajectory
	Social attention
	2
	High
	Positive
	https://doi.org/10.1111/jcpp.12246

	23
	Johnson & Gliga, 2019
	Cohort
	Social attention
	ASD traits
	Attention system
	2
	High
	Positive
	https://doi.org/10.1016/j.dcn.2018.04.003

	24
	Glover et al., 2018
	Cohort
	Stress hormones
	Behaviour
	HPA axis
	2
	High
	Positive
	https://doi.org/10.1016/j.neubiorev.2018.05.008

	25
	Windham et al., 2013
	Case-control
	Maternal stress
	ASD diagnosis
	Neurodevelopment
	3
	High
	Positive
	https://doi.org/10.1093/aje/kws433

	26
	Abdallah et al., 2012
	Case-control
	Cortisol
	ASD risk
	Endocrine exposure
	3
	High
	Positive
	https://doi.org/10.1038/mp.2011.67

	27
	Beversdorf et al., 2005
	Case-control
	Prenatal stress
	ASD diagnosis
	HPA activation
	3
	High
	Positive
	https://doi.org/10.1001/archpsyc.62.11.1293

	28
	Kinney et al., 2008
	Case-control
	Stress exposure
	ASD risk
	Neurodevelopment
	3
	High
	Positive
	https://doi.org/10.1016/j.braindev.2007.07.008

	29
	Class et al., 2014
	Population case-control
	Bereavement stress
	ASD diagnosis
	Severe stress exposure
	3
	Very High
	Positive
	https://doi.org/10.1001/jamapsychiatry.2014.109

	30
	Lyall et al., 2014
	Case-control
	Prenatal stress
	ASD risk
	Environmental interaction
	3
	High
	Positive
	https://doi.org/10.1097/EDE.0000000000000075

	31
	Roberts et al., 2013
	Case-control
	Maternal trauma
	ASD risk
	HPA dysregulation
	3
	High
	Positive
	https://doi.org/10.1001/jamapsychiatry.2013.447

	32
	Zerbo et al., 2013
	Case-control
	Life stress
	ASD diagnosis
	Stress biology
	3
	High
	Positive
	https://doi.org/10.1002/aur.1296

	33
	Baron-Cohen et al., 2015
	Case-control
	Fetal steroids
	ASD traits
	Hormonal programming
	3
	High
	Positive
	https://doi.org/10.1186/s13229-015-0023-4

	34
	Oberg et al., 2019
	Cohort
	Stress biomarkers
	Neurodevelopment
	Endocrine pathway
	2
	Moderate
	Mixed
	https://doi.org/10.1097/EDE.0000000000001027

	35
	Oberlander et al., 2008
	Cohort
	Maternal depression
	NR3C1 methylation
	Epigenetic programming
	2
	High
	Positive
	https://doi.org/10.1073/pnas.0705414105

	36
	Radtke et al., 2011
	Cross-sectional
	PTSD stress
	NR3C1 methylation
	Epigenetic stress axis
	4
	High
	Positive
	https://doi.org/10.1038/tp.2011.21

	37
	Mulligan et al., 2012
	Cross-sectional
	Maternal anxiety
	Placental NR3C1
	Fetal programming
	4
	Moderate
	Positive
	https://doi.org/10.4161/epi.21833

	38
	Conradt et al., 2013
	Cohort
	Prenatal stress
	Infant epigenetics
	Stress regulation genes
	2
	High
	Positive
	https://doi.org/10.1017/S0954579413000658

	39
	Paquette et al., 2015
	Cohort
	Stress exposure
	Cord blood methylation
	FKBP5/NR3C1
	2
	High
	Positive
	https://doi.org/10.1097/YPG.0000000000000090

	40
	Paquette et al., 2018
	Cohort
	Maternal depression
	Placental methylation
	Epigenetic regulation
	2
	High
	Positive
	https://doi.org/10.2217/epi-2017-0145

	41
	Hompes et al., 2013
	Cohort
	Maternal anxiety
	FKBP5 methylation
	Stress gene regulation
	2
	High
	Positive
	https://doi.org/10.1016/j.biopsycho.2013.08.006

	42
	Marsit et al., 2012
	Cross-sectional
	Prenatal stress
	Placental gene expression
	HSD11B2 pathway
	4
	High
	Positive
	https://doi.org/10.4161/epi.21294

	43
	Braithwaite et al., 2015
	Cohort
	Maternal depression
	Placental methylation
	HPA regulation
	2
	High
	Positive
	https://doi.org/10.1016/j.neubiorev.2015.07.010

	44
	Lester et al., 2016
	Cross-sectional
	Placental stress markers
	Infant behaviour
	Epigenetic programming
	4
	High
	Positive
	https://doi.org/10.1002/dev.21403

	45
	Seckl & Holmes, 2007
	Review
	Glucocorticoids
	Fetal programming
	Placental barrier
	6
	High
	Mechanistic
	https://doi.org/10.1152/physrev.00005.2016

	46
	Murphy & Clifton, 2003
	Review
	Stress hormones
	Placental biology
	Endocrine adaptation
	6
	Moderate
	Mechanistic
	https://doi.org/10.1016/S0306-4530(03)00029-6

	47
	Meaney, 2010
	Review
	Epigenetics
	Stress regulation
	Gene-environment
	6
	High
	Mechanistic
	https://doi.org/10.1038/nrn2891

	48
	Champagne, 2010
	Review
	Maternal care
	Gene expression
	Epigenetic programming
	6
	High
	Mechanistic
	https://doi.org/10.1038/nrn2649

	49
	O’Donnell et al., 2017
	Review
	Prenatal stress
	Fetal brain development
	HPA-placenta axis
	6
	High
	Mechanistic
	https://doi.org/10.1016/j.neubiorev.2017.02.001

	50
	Sandman et al., 2013
	Review
	Cortisol exposure
	Brain development
	Neuroendocrine programming
	6
	High
	Mechanistic
	https://doi.org/10.1073/pnas.1304033110

	51
	Glover et al., 2010
	Review
	Prenatal stress
	Child development
	Stress biology
	6
	High
	Mechanistic
	https://doi.org/10.1111/j.1469-7610.2010.02273.x

	52
	Andersen et al., 2008
	Cohort
	Maternal stress
	Neurodevelopment
	Population exposure
	2
	High
	Positive
	https://doi.org/10.1097/EDE.0b013e3181812d3e



Brief overview of the included studies by design, sample type, key stress biomarkers, placental and epigenetic features, and follow-up periods, illustrating how prenatal stress may influence early neurodevelopment.


