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DISCLOSURE

• Medical advisory committee for 
Gilead Science Inc. for hepatitis C 
treatment for pregnant and 
postpartum women

• Funded by the NIH K12 Women’s 
Reproductive Health Research 
grant 2018-2020 
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OBJECTIVES

• Understand current data sources on drug-related 
and suicides death among pregnant and 
postpartum individuals

• Review national discussions among maternal 
mortality review committees’ determination of 
pregnancy related versus pregnancy associated 
drug-related deaths and suicides

• Discuss methods of determining perinatal 
substance use through anonymous cord 
prevalence testing



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

PREGNANCY AND OPIOID USE DISORDER 
• Rates of pregnancy complicated by opioid use 

disorder quadrupled 1999-2014 (Haight et al 2018)
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• 0.2% of deliveries between 
2004-2015 were affected by 
amphetamine use

• Rural counties 
– 1% deliveries in rural West 

complicated by 
amphetamines use 

– 5.2% in highest use areas 

PREGNANCY AND METHAMPHETAMINE
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SOURCES OF DATA FOR MATERNAL DEATH 

• National Vital Statistics Systems

• Pregnancy Mortality Surveillance System

•

• Maternal Mortality Review Committees 
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DEFINITIONS

https://reviewtoaction.org/learn/definitions
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POSTPARTUM DEATHS
• California hospital 

and death data 
• 300 postpartum 

women (up to one 
year) died between 
2010-2012 

• Drug-related and 
suicides nearly 1:5 
deaths
– 74% had at least one 

emergency room or 
hospital visit 
between delivery 
and death
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MATERNAL DEATHS
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MATERNAL DEATHS
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POSTPARTUM DEATHS
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PREGNANCY AND DRUG INDUCED DEATHS



PREGNANCY AND DRUG INDUCED DEATHS

• Polysubstance 
use 83%

• 66% had 3 or 
more substances
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PREGNANCY AND DRUG RELATED DEATHS
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PREGNANCY AND DRUG RELATED DEATHS
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WHAT HAPPENED IN UTAH IN 2015? 
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PREGNANCY RELATED VERSUS ASSOCIATED
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PREGNANCY RELATED CRITERIA
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PREGNANCY RELATED DEATH
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PREGNANCY RELATED VERSUS ASSOCIATED



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

PREGNANCY RELATED DEATHS
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PREGNANCY RELATED DEATHS
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WHAT HAPPENED IN UTAH IN 2015? 
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PREGNANCY RELATED VERSUS ASSOCIATED
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DELPHI METHOD. FOR PREGNANCY 
RELATED CRITERIA

• National consensus 
• Representative from each state and other 

experts (over 50 participants)
• Currently in Round 2  
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RECOMMENDATIONS FROM MMRC
• Universal screening 
• Prevalence estimates 4-40% 

– Population
– Substances
– “Risk-based” versus universal screening
– Trimester of screening
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BACKGROUND

• Prevalence based on biological 
sampling up to ten fold higher 
than self-report 

• Stigma and legal implications of 
disclosure

• Reliable population-based 
prevalence difficult to obtain
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PRIOR PREVALENCE UTAH STUDIES

• March-June 2010
• 13 labor and delivery units
• 850 cord samples
• 6.8% pos; 4.7% opioids
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METHODS

• Population-based cross-sectional 
study 
– All Utah Labor and Delivery units (n=45) 

invited 

• Target number of umbilical cords 
calculated for each hospital based 
on 2017 delivery volume
– Oversampled of rural and frontier 

hospitals 
– Sampling weights to account for 

sampling strategy, and post 
stratification weight to adjust for non-
response within region



© U N I V E R S I T Y  O F  U T A H  H E A L T H

METHODS

• Consecutive 
deliveries at each 
hospital until target 
number reached 
– No inclusion or 

exclusion criteria 
– No patient identifying 

information collected
– Basic non-identifiable 

demographics from 
medical record
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METHODS

• 4-6 inch umbilical cord segment 
• Qualitative liquid 

chromatography/tandem mass 
spectrometry umbilical cord assay 
(ARUP Lab)

• Cord panel: opioids, amphetamines, 
other (zolpidem, PCP, gabapentin, 
butalbital) cocaine, benzodiazepines, 
cannabis, and alcohol metabolites

• Reflects 2-4 months prior to delivery
– ~ third trimester in term pregnancy
– Not typically reflective of L&D exposure 
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METHODS

• Prevalence of prenatal 
cord positivity reported in 
weighted percentage
– Overall
– Region (urban, rural, frontier)
– County

• Urban = population density > 
100 people per square mile

• Rural = 6-99/sq mile
• Frontier is <6/ sq mile
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RESULTS

• 37 hospitals (82%) participated 
– Nov 2019 – Nov 2020

• 1748 cord samples analyzed
– One cord insufficient sample

• Demographics
– 76% White
– 78% Married 
– 79% Age 20-34 
– 59% Commercial insurance (21% unknown)

• Obstetric characteristics 
– 91% started prenatal care < 20 weeks
– 90% term delivery 
– 62% vaginal delivery 
– 3.5% tobacco use in pregnancy 
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RESULTS

• Nearly 10% of cords were 
positive for any substance

• No difference in urban, rural 
or frontier location
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RESULTS
• Most frequent substances –

opioid (7%), other (2.7%), 
cannabis (2.5%) 
amphetamine (0.9%),

• No difference in cord 
positivity by substance type 
and region   
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RESULTS
• 1.2% cords positive for 

multiple substance types
• All cords with multiple 

substances (n=21) were 
opioid positive 
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RESULTS

County prevalence for any 
substance cord positivity  
ranges 0-15.8% 

County prevalence for opioid 
positivity ranges 0-13.3% 



© U N I V E R S I T Y  O F  U T A H  H E A L T H

COMPARED TO HISTORICAL RESULTS

45% increase
48% increase

800% increase

400% increase
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CONCLUSIONS

• Nearly one in ten pregnant individuals in Utah 
have prenatal substance use based on positive 
cord assay

• Prenatal substance use in Utah increased 48% 
over past decade 
– Driven by opioids, amphetamine and cannabis

• Anonymous collection of cord samples is a 
viable option for statewide surveillance of 
prenatal substance use 
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WHAT NEXT?

• Suicides and drug-related deaths are 
increasingly prevalent in the US 
– Preventability is hinged on identification and treatment. 

• Pregnancy-related ness is KEY question for 
pregnancy and suicide deaths. 
– Understanding pregnancy and its role in these deaths will 

help with identification and treatment.

• Anonymous Umbilical cord prevalence studies 
may help with surveillance
– Screening helps on patient level but may need different 

system for true prevalence. 



Thank you!
Additional Questions?

Marcela.Smid@hsc.utah.edu

mailto:Marcela.Smid@hsc.utah.edu
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