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Objectives

1. Review the latest research on long-term neurodevelopment
and academic outcomes in children with a history of NAS

2. Discuss how socioenvironmental factors influence academic
achievement in children with prenatal opioid exposure

3. Share recent data on the relationship between prenatal
opioid dose and timing and academic success



Women and Opioid Use Disorders

* Opioid fill rates among women are
higher than men across all ages?

+ 3% of reproductive-aged women filled
an opioid prescription in 2017-20182

« 2015-2019, 4.3% of women 15-44
reported illicit drug use and 8.8%
reported a substance use disorder?

« Women may progress more rapidly than
men in addiction and have unique
needs*



Pregnancy and Opioid Use Disorders

* Opioid use disorder (OUD) rates at delivery quadrupled during
1999-2014! and more than doubled 2010-201772

* |In 2017, OUD rates at delivery ranged from 1.7 per 1000
deliveries per year (Nebraska) to 47.3 (Vermont)!

* Analysis of 2019 survey data found that 6.6% of women
reported prescription opioid use during pregnancy?
— 21.2% reported misuse
— 27.1% wanted or needed to cut down or stop using

— 31.9% reported not receiving provider counseling about how use
could affect an infant



Epidemiology

* Opioid epidemic — increased incidence of
NAS/NOWS

« 2010 — 2017, maternal opioid-related diagnoses increased
from 3.5 to 8.2 per 1000 delivery hospitalizations?

— NAS increased from 4.0 to 7.3 per 1000 birth hospitalizations

* NAS affected 12.4 of every 1000 Medicaid birth
hospitalizations in 20202



West KD, Ali MM, Blanco M, Natzke B, Nguyen L. Prenatal Substance Exposure and Neonatal Abstinence Syndrome: State Estimates from the 2016-2020 Transformed
Medicaid Statistical Information System. Matern Child Health J. 2023 Dec;27(Suppl 1):14-22.



How Does NAS Occur?

Fetal properties:

Permeable blood-brain barrier

Opioid properties:

Low molecular weight
Water soluble
Lipophilic

= easily transferable
across the placenta to
the fetus

Prolonged drug half life in fetus

Increased Transmission:

1. Increasing gestation
2. Synthetic opioids

3. Cocaine or heroin +
methadone



Exposure and Fetal Development

Effects of chronic in utero opioid
exposure are unclear

Developing fetal brain is vulnerable

Effects of drugs on mother can
secondarily affect fetus and growth
restriction is common?*

Prematurity may be as high as 40%°



Academic Achievement

» School achievement is positively associated with:

1. Adult productivity
2. Employment
3. Income

4. Health
...And negatively correlated with participation in criminal activity

* |Important to address the underlying inequities that contribute
to poor academic achievement in children to mitigate potential
future risks and promote adult success



Previous Studies on Scholastic Outcomes & NAS

Executive Functioning & 1Q Scholastic Performance

« Children exposed to methadone or < Children with NOWS/NAS were more
buprenorphine in utero had lower likely to be referred for disability
executive-functioning scorest evaluation, meet criteria for disability,

_ _ and require classroom therapies?
* Children exposed to buprenorphine 1 P

in utero had lower IQ scores??3 « NOWS/NAS is associated with poor
and deteriorating school performance®



Objective: better understand the relationship between NAS and longitudinal academic
performance and determine whether early childhood intervention may be feasible for
Improving scholastic outcomes

Aim 1. Assess the association between NAS and longitudinal academic performance in
school-aged children after controlling for relevant biologic, health, and socioenvironmental
variables and examine moderator effects of early childhood interventions on NAS

Aim 2. In children with a history of NAS, evaluate the association between longitudinal
academic performance and NAS severity, NAS treatment, and in utero drug exposures and
explore the moderator effects of early childhood interventions on NAS severity

Aim 3. To augment findings from Aims 1 and 2 by qualitatively exploring how salient
variables identified from our quantitative analyses may relate to parents’/guardians’
experiences with early interventions and childhood academic performance






Inclusion Criteria

« Diagnostic code consistent with NAS with a birth year of 2003-2014

— Sensitivity analysis in only children who had supporting indicators in
maternal or child records that corroborated their NAS diagnosis (76.4% of
original NOWS group)

o At least one standardized academic achievement test score for
English-Language Arts or mathematics for grades 3-8 (2017-
2023) in the SC Department of Education

« Comparison group: children without a diagnostic code for NOWS,
frequency matched 3:1 on sex, year of birth, maternal education,
and insurance provider



Study Sample

NOWS! No NOWS Total
(N=814) (N=2,680) (N=3,494)
Mother’s Education, n (%)
Less than high school 248 (30.5%) 812 (30.3%) 1,060 (30.3%)
High school grad or GED? 259 (31.8%) 860 (32.1%) 1,119 (32.0%)
Some college 267 (32.8%) 862 (32.2%) 1,129 (32.3%)
College degree or higher 39 (4.8%) 135 (5.0%) 174 (5.0%)
Unknown 1(0.1%) 11 (0.4%) 12 (0.3%)
Payer, n (%)
Medicaid/Self-pay 693 (85.1%) 2279 (85.0%) 2,972 (85.1%)
Insurance/HMO?3/Tricare 121 (14.9%) 401 (15.0%) 522 (14.9%)

INOWS=Neonatal Abstinence Syndrome; *GED=Graduate Equivalency Degree; includes technical school, *HMO=Health Maintenance
Organization



English/Language Arts & Math Vertical Scale Scores

SNOWS=Neonatal Opioid Withdrawal Syndrome



Vertical Scale Scores by Grade and Neonatal
Opioid Withdrawal Syndrome Diagnosis






Socioenvironmental Profile







English/Language Arts & Math Vertical Scale Scores

Corr T, Wasserman E, Schaefer E. Longitudinal academic achievement in children with a history of neonatal abstinence syndrome: a retrospective observational cohort study. Lancet Reg
Health Am, 2026; 58









Assoclation of Socioenvironmental Factors and Academic Achievement



Assoclation of Socioenvironmental Factors and Academic Achievement



Conclusions

 |In a sample of children with comparable socioenvironmental
backgrounds, we found similar English and math academic
achievement test scores between children with and without a
history of NAS (and those scores are less than the state
averages across grades)

» Results of our confounder analysis emphasize the
Importance of socioeconomic circumstances and
environment in childhood outcomes



Within children with a history of NAS, does amount of
timing of prenatal opioid exposure make a difference?



Inclusion Criteria

» Diagnostic code consistent with NAS with a birth year of
2003-2014

At least one standardized academic achievement test score
for English-Language Arts or mathematics for grades 3-8
(2017-2023) in the SC Department of Education

» Medicaid insurance (85% of cohort) with at least one claim







Calculating Morphine Milliequivalents (MME)

Opioid mg per day Conversion factor. Morphine equivalents
Benzhydrocodone 1.22
Buprenorphine film* (mcg) 0.03
Buprenorphine transdermal* (mca/ht) ] 1.8
Butorphanol (nasal) 7
Codeine 0.15
Dihydrocodeine 0.25
Fentanyl fransdermal (mcg/hr) 2.4
Fentanyl buccal tablet (mcg] 0.13
Fentanyl nasal spray (mca/spray)| 0.16
Fentanyl oral spray (mcqg/spray]| 0.18
Hydrocodone ]
Hydromorphone 3
Levomethadyl 8
Levorphanol 11
Meperidine (IM, V] 0.3
Meperidine (orall 0.1
Methadone o
Morphine ]
Oxycodone 1.5
Oxymorphone 3
Pentazocine 0.37
Propoxyphene 0.23
Tapentadol 0.4
Tramadol 0.2
TOTAL MME 0

Published by Washington State Health Care Authority: https://www.hca.wa.gov/assets/billers-and-providers/HCA-MME-conversion.xIsx









English and Math Vertical Scale Scores
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English and Math Vertical Scale Scores: Total Dose






English and Math Vertical Scale Scores: Trimester Timing



Conclusions and Next Steps

* |n a sample matched on biologic and socioenvironmental factors, we
found similar ELA and math academic achievement test scores
between children with and without a history of NOWS and those scores
are less than the state averages across grades

— Results of our covariate analysis emphasize the importance of socioeconomic
circumstances and environment in childhood outcomes

» Total dose of opioids and trimester of opioid exposure are not
associated with differences in academic achievement

* Next steps

— Interview parents/guardians of children with a history of NOWS to explore
how salient variables identified from our guantitative analyses may relate to
parents’/guardians’ experiences with childhood academic performance






Moving Forward

« Support women with substance use disorders

* Investigate interventions at family level

— Enhancing Permanency in Children and Families (EPIC), Children
and Recovering Mothers (CHARM) Collaborative, hub-and-spoke
care for OUD

» Early interventions and supports for children

— Routine care with PCP, referrals to Early Intervention Services,
follow-up in NICU or Developmental Care Clinics

https://doi.org/10.1186/s12889-021-10668-1
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