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Disclosures

• None
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Learning Objectives

1) Summarize the data regarding long-term health and 
neurodevelopmental outcomes for infants prenatally exposed to 
nicotine, alcohol, cannabis, amphetamines and opioids

2) Describe the limitations of the data surrounding long-term 
outcomes for infants prenatally exposed to substances

3) List three recommendations you can employ to improve long-term 
outcomes for infants prenatally substance exposed
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What I’m not going to talk about

• Mechanisms/animal/preclinical data
• Comprehensive reviews of anything
• Pregnancy/delivery/birth outcomes
• Imminent social outcomes (e.g., child welfare involvement)
• Cocaine, benzodiazepines, and many, many other medications and 

substances that pregnant people sometimes use or take
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Limitations

• Polysubstance use/exposures
• Lots of social confounders, particularly poverty
• Heterogeneous populations
• Different substances/polysubstance use
• Differences in dose
• Differences in duration/timing of use
• Differences in home and built environments
• Differences in comorbid health concerns (mental health, nutritional status)
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Nicotine

• Increased risk of overweight and obesity
• Increased risk of asthma
• Increased risk of ADHD
• Risk of decreased cognitive function and school performance
• Increased risk of nicotine dependence
• Some suggestion of increased risk of cancer
• Special limitations specific to nicotine exposure
• Nicotine? PAHs? Vape juice? All kinds of other stuff? Postnatal SHS?
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Sarah Rayfield and Emma Plugge

39 studies in total
236,687 children
5 continents (North America, South 
America, Europe, Australia, Asia)
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Sarah Rayfield and Emma Plugge

Pooled adjusted 
OR for maternal 
prenatal smoking 
and childhood 
overweight
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Sarah Rayfield and Emma Plugge

Pooled adjusted OR for maternal prenatal smoking and childhood obesity
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Sci Rep. 2023; 13: 3234.
PMID: 36828882

Prospective Japanese birth cohort study (no recall bias)
Self-administered questionnaires during pregnancy, at 1.5 years and 3 years of age
“Diagnosed with bronchial asthma by a doctor after the age of 2 years”
56,212 birthing parent-child dyads included without secondhand smoke exposure 
after birth
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Sci Rep. 2023; 13: 3234.
PMID: 36828882

Adjusted for partner’s smoking status 
before birth, frequency of second-hand 
smoke exposure during pregnancy, 
maternal history of bronchial asthma, 
maternal age at birth, pre-pregnancy 
body mass index, maternal educational 
level, child’s sex, gestational age at birth, 
mode of delivery, childcare attendance 
at1 year of age, breastfeeding at 1 year 
of age, and older siblings.

N= 56,212 kids with no SHS exposure after birth

(during pregnancy, but no SHS exposure after birth)
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12 prospective cohort studies (no recall bias)
17,034 pregnant individuals included
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ES (95% CI) %Wt

14 studies
Heterogeneous
Small but measurable 
effect size
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3 linked databases in NSW, Australia
National Assessment Program for Literacy and Numeracy (NAPLAN)
>168,000 participants
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27 studies included (26 cohort studies, 1 case 
control study)
9 countries
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27 studies included (26 cohort studies, 1 case 
control study)
9 countries

Also found significant increase in risk of:
- Current smoking [RR 1.70 (1.48, 1.95)
- Lifetime (ever) smoking [RR 1.21 (1.05, 1.38)
- Initiation/experimentation [RR 2.08 (1.18, 3.68)
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27 studies included (26 cohort studies, 1 case 
control study)
9 countries

Also found significant increase in risk of:
- Current smoking [RR 1.70 (1.48, 1.95)
- Lifetime (ever) smoking [RR 1.21 (1.05, 1.38)
- Initiation/experimentation [RR 2.08 (1.18, 3.68)

Paternal smoking during pregnancy did NOT 
significantly increase risk of tobacco smoking in 
exposed offspring [RR 1.39 (0.93, 2.08)



Nicotine and increased risk of cancer??

• “Maternal smoking during pregnancy is associated with increased 
long-term risk for benign but not malignant tumors….Despite this 
large population study with long follow-up, childhood malignancies 
are rare, and clarifying the possible association may require further 
studies.” PMID 30513488
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Nicotine and increased risk of cancer??

• “Maternal smoking during pregnancy is associated with increased 
long-term risk for benign but not malignant tumors….Despite this 
large population study with long follow-up, childhood malignancies 
are rare, and clarifying the possible association may require further 
studies.” PMID 30513488
• “The summary odds ratio (OR) of childhood ALL associated with 

paternal smoking was 1.11 (95% Confidence Interval (CI): 1.05-1.18, 
I(2) = 18%) during any time period, 1.25 (95% CI: 1.08-1.46, I(2) = 53%) 
preconception; 1.24 (95% CI: 1.07-1.43, I(2) = 54%) during pregnancy, 
and 1.24 (95% CI: 0.96-1.60, I(2) = 64%) after birth” PMID 21765828
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Alcohol

• Cognitive impairment (lower IQ)
• Specific cognitive skills may be impaired (e.g., fluency) even if global 

cognitive function (IQ) is within normal limits
• Difficulty with adaptive skills, social skills
• Increased risk of ADHD, ODD, depression, and other psychiatric 

comorbidities
• Increased risk of alcohol use disorder
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• N=437 (AE=163, CON=274) participants ages 8-16
• “Within the high IQ range, the correlation between FSIQ and 

Communication was significant in the CON group (r = .445; p < .001) but 
not in the AE group (r = −.005; p = .963) and average Communication 
scores were significantly higher (p = .018) in the CON group (M = 106.67) 
than the AE group (M = 92.26).”
• “Although higher intellectual functioning was associated with better 

adaptive function ability among controls, this was not found among the 
alcohol-exposed youth where a general dampening of adaptive ability was 
noted. Further, the differential relationship between IQ and adaptive 
function between groups appears to be driven by communication 
abilities.”
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Birth Defects Res. 2019 Jul 15; 111(12): 812–821. 
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Journal of Developmental & Behavioral Pediatrics 
May 2017 , Volume 38 ( 4 ), p 283 – 291 

26 articles in total
5984 FASD cases
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Journal of Developmental & Behavioral Pediatrics 
May 2017 , Volume 38 ( 4 ), p 283 – 291 
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Journal of Developmental & Behavioral Pediatrics 
May 2017 , Volume 38 ( 4 ), p 283 – 291 
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Cannabis

• Increased risk of attention problems, reduced cognitive function and 
reduced academic performance
• Challenges with executive function
• Earlier initiation of cannabis use 
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“…prenatal cannabis exposure was associated with 
the largest risk for cannabis use initiation (OR, 
2.60; 95% CI, 1.62-4.17); this association 
remained when additionally controlling for alcohol 
and tobacco use initiation, family or parent alcohol 
or drug problems, and prenatal alcohol and tobacco 
exposure (OR, 2.16; 95% CI, 1.17-3.97).”



Amphetamines

• Are a large and heterogeneous 
class J
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Jîtc ̆a, G.; ̋Osz, B.E.; Tero-Vescan, A.; Vari, C.E. Psychoactive 
Drugs—From Chemical Structure to Oxidative Stress Related to 
Dopaminergic Neurotransmission. A Review. Antioxidants 2021, 10, 
381.
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Jîtc ̆a, G.; ̋Osz, B.E.; Tero-Vescan, A.; Vari, C.E. Psychoactive 
Drugs—From Chemical Structure to Oxidative Stress Related to 
Dopaminergic Neurotransmission. A Review. Antioxidants 2021, 10, 
381.

Cathinone structure 
(“bath salts”)

Bupropion structure



Methamphetamine

• Heightened emotional reactivity
• Increased risk of anxiety and depression in toddler/early school years
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LaGrasse et al

Infant Development, Environment, and Lifestyle study (IDEAL)
Prospective, longitudinal study 
Los Angeles, California; Honolulu, Hawaii; Des Moines, Iowa; and Tulsa, Oklahoma
N=330 children (166 exposed and 164 comparison)
Child Behavior Checklist at ages 3 and 5 years
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LaGrasse et al
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LaGrasse et al



Opioids

• Increased risk of ophthalmologic disorders
• Challenges with executive function
• Increased risk of mental health concerns in adolescence
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Am J Ophthalmol
2013;156:190–194.

Study group was heterogeneous in terms of substance exposure in utero, though 74% with NOWS
Control group was preschoolers undergoing school vision screening matched for birth year
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Prospective study: 21 children born to methadone-maintained 
mothers 2008-2010 (12 additional controls) evaluated at age 8-10y
Behaviour Rating Inventory of Executive Function, Second Edition 
(BRIEF®2)
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Early Human Development
Volume 140, January 2020, 104910

Prospective cohort, risk group = 
“opioid and polysubstance” but FASD 
excluded. Eval at 17-22 yrs of age 
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Practical strategies

• Optimize the post natal environment
• Maximize positive childhood experiences (the “antidote” to ACEs)

• Many thanks to Bird Gilmartin MD for her help on this section J
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Practical strategies: in the office

1. Help families identify and strengthen safe, stable, nurturing relationships. Ask 
caregivers, “What does support look like for you? Who is supporting you? Who is 
supporting your child besides you?”

2. Help ensure infants are followed in a medical home
3. Routine screening labs for known neurotoxins/neurodevelopmental mediators 

(e.g., lead and hemoglobin screening)
4. Screen for caregiver mental health and substance use using a validated 

screening tool (I.e. EPDS, 5Ps, NIDA Quick Screen)
5. Developmental screening for the child with a validated screening tool (e.g. 

ASQ, MCHAT)
6. For children in out-of-home placement (foster or kinship care), welcome and 

include biological parents and family members as much as possible.
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Practical strategies: referrals

• Early Intervention (for <3 years old) or Child Find (for 2 years 11 
months – 5 years) 
• Resources to assist with housing, employment, childcare, food, and 

transportation as needed
• Services that strengthen the parent-child interaction (e.g., dyadic 

therapy modalities like child parent psychotherapy, parent child 
interaction therapy)
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Practical strategies: harm reduction

• Safe sleep
• Safe and sober caretaking and driving
• Substances/medications up, away, and out of sight
• Lockboxes/lockbags
• Carry naloxone
• Know the Poison Control Number (1-800-222-1222) 
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Maximizing positive childhood experiences
• Read books every day
• Play – at least 10-15 minutes every day, face to face, no phones 
• Name feelings – both yours and your child’s; encourage children to name their own 

feelings as they grow
• Teach a relaxation/regulation skill (belly breathing, guided imagery, emotion scales 

(red/yellow/green zone), progressive muscle tightening and relaxation etc) 
• Help children create a physical ”safe space” at home (“cozy corner,” box, closet etc)
• Avoid multitasking with your child as much as possible. When your child is talking, 

stop, put your phone down and listen. 
• Catch your child doing a good job and praise them for something specific and 

concrete
• Set expectations ahead of time, then stick to what you said
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Thank you!

• Questions? Comments? Rude remarks? Email me! 
Laurie.halmo@childrenscolorado.org

• References included throughout, but I can email you a list if you’d like
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