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EDITORIAL COMMENT
Improving Maternal Health
Is a Team Sport*

Abha Khandelwal, MD, MS,a Jennifer Lewey, MD, MPH,b Laxmi Mehta, MDc
M aternal mortality (MM) has gained
increased attention due to alarming statis-
tics demonstrating that the United States

has the highest MM rate of any high-resource country.1

The MM rate continues to rise, and profound dispar-
ities persist, with Black and Native American individ-
uals 3 times more likely to die than Whites because of
pregnancy.2 Cardiovascular disease (CVD) continues
to be one of the leading causes of pregnancy-related
deaths (PRDs), defined as deaths that occur during
pregnancy or within a year after delivery that are
related to pregnancy. The causes of the MM crisis in
the United States aremultifactorial and include the ris-
ing prevalence of CVD risk factors, both traditional and
emerging, a fractured health care system, social deter-
minants of health (SODH), and structural racism.3

In this setting, substance use disorders (SUDs) are a
growing risk factor for poor maternal outcomes.
Substance use (SU) accounts for 1 in 10 PRDs.4 The
impact of SUDs is highlighted by the most recent
report which identifies mental health conditions,
including SUDs and drug overdose, as the leading
cause of PRDs, specifically among non-Hispanic
White and Hispanic individuals.5

Evans et al utilized the Nationwide Inpatient Sam-
ple to identify all pregnant individuals with a delivery
hospitalization between 2004 and 2018. The primary
outcome was any acute CVD event and major adverse
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cardiac events and MM were secondary outcomes.
They compared 60 million pregnancies without SU to
955,531 pregnancies with SU (w1.6% of pregnancies).
Those with SU were younger, were more likely to live
in zip codes with lower median income, and more
likely to have public insurance or no insurance. Preg-
nant individuals with SU had a higher burden of CVD
risk factors, such as obesity, hypertension, hyperlip-
idemia, family history of CVD, tobacco use, and higher
rates of depression or anxiety.

After controlling for patient demographics and
coexisting CVD risk factors, Evans et al6 demon-
strated that pregnant individuals with documented
use of any substance were more likely to experience
a CVD event during delivery hospitalization (OR:
1.61; 95% CI: 1.53-1.70). When looking at individual
CVD end points, those with amphetamine/metham-
phetamine use had a 9-fold higher odds of cardio-
myopathy or heart failure and more than a 7-fold
higher odds of cardiac arrest. Any SU was associated
with a 2.6-fold increase in in-hospital MM.

The most common documented substances were
cannabis and opioids, followed by stimulant use.
They demonstrated an increase in SU affecting preg-
nancies over time and almost a doubling of cardiac
events from 2012-2014 to 2015-2018. However, this
interpretation must be done carefully in the context
of changing International Classification of Diseases 9
to International Classification of Diseases 10 coding
during this study period.

This article provides additional evidence that
pregnant individuals with SUD also experience higher
rates of maternal adverse CVD outcomes and not just
the neonate. They note significantly higher rates of
depression and anxiety in pregnancies with SU which
previously has been associated with a lower likeli-
hood to receive prenatal and postpartum care.7 Their
findings highlight the critical support required during
pregnancy and postpartum for these individuals
including comprehensive medical care and social
https://doi.org/10.1016/j.jacadv.2023.100620

Delta:1_given name
Delta:1_surname
Delta:1_given name
https://doi.org/10.1016/j.jacadv.2023.100620
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacadv.2023.100620&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


FIGURE 1 Maternal Risk Factors and Opportunities for Intervention
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services, including addiction medicine access and
treatment of co-occurring mental health disorders.

When looking at opioid use disorder, drug over-
dose mortality for this population increased 81% from
2017 to 2020. Effective treatments exist, but their
utilization in pregnancy remains between 50% and
60% despite data demonstrating improved outcomes
for both mother and baby. There remains differential
access to medications and prescribers by neighbor-
hood. Further, those in these rural areas may have
fewer resources to pay for care, or transportation.
Finally, it has been reported that pregnant people of
color, not only are less likely to be treated for opioid
use disorder but may face increasing stigmata,
discrimination, and child welfare involvement if they
are taking medications for this.8

The authors call for prenatal assessment in a
multidisciplinary cardio-obstetrics team comprised of
behavioral psychologists and social workers in addi-
tion to the standard medical teams. SODH are
increasingly being incorporated into cardiovascular
risk assessment and this report brings up many
questions as to its contribution to CVD outcomes in
this population.9

Cannabis use was the most common substance in
pregnancy. Its use has increased after legalization
and is associated with an increased risk of fetal
growth restriction, preterm birth, and neonatal
intensive care unit admissions.10 Evans et al do not
quantify the duration or amount of exposure but
among young individuals who have earlier initiation;
they are at increased risk of lower levels of educa-
tional attainment, welfare dependence, unemploy-
ment, and psychotic symptomatology. Legalization
may reduce criminal justice inequities but could
widen gaps in health and social equity.10,11
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The limitations of this study are those of using
administrative databases and reliance on Interna-
tional Classification of Diseases-9/10 coding which
may underestimate the prevalence of actual SU. The
time studied includes the transition of the codes
and may impact trend analysis. Cocaine and
cannabis were not associated with increased MM
but the actual amount of exposure was also not
quantified, which would speak to the severity and
chronicity of SUD. Pregnancies affected by SUD
were more likely to have concurrent tobacco use
but it is unclear if vaping is accounted for in this
population. An important limitation was they were
unable to differentiate hospitalizations for delivery
that were complicated by CV events, vs hospitali-
zations for CV events that prompted delivery.
Further, they acknowledge that these data only
consider hospital events and not the postpartum
period which is overwhelmingly where more than
half of MM occurs. It is difficult to capture the
impact of mental health disorders and treatment
using this type of data, and this may also confound
results. The population is predominantly in urban
areas which does not account for a small fraction of
deliveries that occur in rural settings, birthing cen-
ters, or at home.

This report highlights increased CVD events in
pregnant individuals with SUD. Further in-
vestigations must be conducted to understand the
mechanisms behind this. Untangling SODH influences
on maternal SU and mental health disorders is
difficult. There have been increasing data on SODH
influence on CVD, how to measure it, and consider-
ations for future research.12 There needs to be a
continued priority in further understanding contrib-
utors to MM and expansion of the data accessed and
published by the MMRCs.
Structural racism continues to influence maternal
outcomes in minorities and future investigations
need to assess interventions to curb this (Figure 1).
An example would be high-risk pregnancy
screenings for SUD. There have been multiple na-
tional and international organizations that all have
guidelines and statements on screening for SUD in
pregnancy. There has been considerable debate
regarding universal screening in pregnancy weighing
the benefits of early initiation of treatment and sup-
port services hopefully improving maternal and
neonatal outcomes against the potential punitive
outcomes of removal of the newborn from the parent,
disqualifier for coverage under publicly funded pro-
grams, stigma and discrimination, and legal ramifi-
cations.11 More data are needed to understand the
impact of operationalizing such guidance.

Interventions to address SUD must be carefully
designed to be broadly available and affordable
to not further widen the gap among certain eth-
nicities. Further, the interventions must be multi-
faceted to include policy, community, and
individual-level interventions. In a country where
health care expenditure is considerable, it is
imperative to prioritize the health and outcomes of
our pregnant people.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to

the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Prof Abha
Khandelwal, Cardiovascular Medicine, Stanford Uni-
versity Medical Center, 300 Pasteur Drive, MC5319,
Stanford, California 94305-9406, USA. E-mail:
akhandel@stanford.edu.
RE F E RENCE S
1. Kassebaum NJ, Barber RM, Bhutta ZA, et al.
Global, regional, and national levels of
maternal mortality, 1990–2015: a systematic
analysis for the Global Burden of Disease
Study 2015. Lancet. 2016;388(10053):1775–
1812. https://doi.org/10.1016/S0140-6736(16)
31470-2

2. Petersen EE, Davis NL, Goodman D, et al.
Vital signs: pregnancy-related deaths,
United States, 2011-2015, and strategies
for prevention, 13 states, 2013-2017. MMWR
Morb Mortal Wkly Rep. 2019;68(18):423–
429. https://doi.org/10.15585/mmwr.
mm6818e1
3. Mehta LS, Sharma G, Creanga AA, et al. Call to
action:maternal health and savingmothers: a policy
statement from the American Heart Association.
Circulation. 2021;144(15):e251–e269. https://doi.
org/10.1161/CIR.0000000000001000

4. Margerison CE, Roberts MH, Gemmill A,
Goldman-Mellor S. Pregnancy-associated
deaths due to drugs, suicide, and homicide in the
United States, 2010-2019. Obstet Gynecol.
2022;139(2):172–180. https://doi.org/10.1097/
AOG.0000000000004649

5. Trost S, Beauregard J, Chandra G, et al.
Pregnancy-Related Deaths: Data from Maternal
Mortality Review Committees in 36 US States,
2017-2019. 2017. Accessed September 12, 2023.
https://www.cdc.gov/reproductivehealth/maternal-
mortality/erase-mm/data-mmrc.html

6. Evans K, Wu P, Mamas MA, et al. Substance use
in pregnancy and its association with cardiovas-
cular events. JACC: Adv. 2023;2:100619.

7. Nidey N, Kair LR, Wilder C, et al. Substance use
and utilization of prenatal and postpartum care.
J Addict Med. 2022;16(1):84–92. https://doi.org/
10.1097/ADM.0000000000000843

8. SAMHSA. Evidence-Based, Whole-Person Care
for Pregnant People Who Have Opioid Use Disorder.
2023. Accessed September 12, 2023. https://

mailto:akhandel@stanford.edu
https://doi.org/10.1016/S0140-6736(16)31470-2
https://doi.org/10.1016/S0140-6736(16)31470-2
https://doi.org/10.15585/mmwr.mm6818e1
https://doi.org/10.15585/mmwr.mm6818e1
https://doi.org/10.1161/CIR.0000000000001000
https://doi.org/10.1161/CIR.0000000000001000
https://doi.org/10.1097/AOG.0000000000004649
https://doi.org/10.1097/AOG.0000000000004649
https://www.cdc.gov/reproductivehealth/maternal-mortality/erase-mm/data-mmrc.html
https://www.cdc.gov/reproductivehealth/maternal-mortality/erase-mm/data-mmrc.html
http://refhub.elsevier.com/S2772-963X(23)00590-2/sref6
http://refhub.elsevier.com/S2772-963X(23)00590-2/sref6
http://refhub.elsevier.com/S2772-963X(23)00590-2/sref6
https://doi.org/10.1097/ADM.0000000000000843
https://doi.org/10.1097/ADM.0000000000000843
https://store.samhsa.gov/sites/default/files/pep23-02-01-002.pdf


Khandelwal et al J A C C : A D V A N C E S , V O L . 2 , N O . 8 , 2 0 2 3

Maternal Health Team Sport O C T O B E R 2 0 2 3 : 1 0 0 6 2 0

4

store.samhsa.gov/sites/default/files/pep23-02-
01-002.pdf

9. Wenger NK, Lloyd-Jones DM, Elkind MSV, et al.
Call to action for cardiovascular disease in women:
epidemiology, awareness, access, and delivery of
equitable health care: a Presidential Advisory from
the American Heart Association. Circulation.
2022;145(23):E1059–E1071. https://doi.org/10.
1161/CIR.0000000000001071
10. Lo JO, Hedges JC, Girardi G. Impact of can-
nabinoids on pregnancy, reproductive health, and
offspring outcomes. Am J Obstet Gynecol.
2022;227(4):571–581. https://doi.org/10.1016/
j.ajog.2022.05.056

11. Weber A, Miskle B, Lynch A, Arndt S, Acion L.
Substance use in pregnancy: identifying stigma
and improving care. Subst Abuse Rehabil. 2021;12:
105–121. https://doi.org/10.2147/SAR.S319180
12. Powell-Wiley T, Baumer Y, Baah FO, et al.
Social determinants of cardiovascular disease. Circ
Res. 2022;130(5):782–799. https://doi.org/10.
1161/CIRCRESAHA.121.319811
KEY WORDS cardio-obstetrics, maternal
health, substance abuse, substance use disorder in
pregnancy

https://store.samhsa.gov/sites/default/files/pep23-02-01-002.pdf
https://store.samhsa.gov/sites/default/files/pep23-02-01-002.pdf
https://doi.org/10.1161/CIR.0000000000001071
https://doi.org/10.1161/CIR.0000000000001071
https://doi.org/10.1016/j.ajog.2022.05.056
https://doi.org/10.1016/j.ajog.2022.05.056
https://doi.org/10.2147/SAR.S319180
https://doi.org/10.1161/CIRCRESAHA.121.319811
https://doi.org/10.1161/CIRCRESAHA.121.319811

	Improving Maternal Health Is a Team Sport∗
	Funding support and author disclosures
	References


