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Abstract

Substance use disorder (SUD) in pregnancy is a pressing public health concern that affects
not only the health and well-being of the mother but also that of the infant. Using a social
determinants of health framework is useful to address substance use disorder in pregnancy as it
acknowledges the various interconnected social factors that influence health outcomes, including
race, income, education, employment, and housing and helps to promote health equity by
addressing the underlying the factors that contribute to health disparities.

This study aims to identify social determinants of health associated with urine drug
screening results at delivery for program completers of the Drug Free Moms and Babies (DFMB)
Project, which integrates maternal and behavioral healthcare services for pregnant and postpartum
women with substance use disorder. A secondary analysis of DFMB data was conducted using
bivariate statistical analysis to identify significant associations with the main outcome of interest:
drug screening results at delivery. Of the 958 program completers who met inclusion criteria for
the study, 434 participants (45.3%) tested positive for illicit substance use at time of delivery.
Women who enrolled in prenatal care (p<0.001) and the DFMB Project during the first trimester
(p<0.001) and those who entered with a planned pregnancy (p<0.001) were less likely to test
positive. Social determinants of health, including older maternal age (p=0.002), lack of stable
housing (p=0.010), Medicaid insurance coverage (p<0.001), no or partial employment (p=0.001),

low income (p<0.001), and cohabitation (p=0.010), were significantly associated with urine drug
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screen results. As expected, birth outcomes were significantly better for women who tested
negative at time of delivery (p<0.001).

The findings necessitate further assessment and revision of the DFMB Project, and other
similar programs. Tailoring interventions to grow statewide partnerships for referrals through the
use of a helpline to engage participants in earlier trimesters, build on current program supports
including the use of Peer Recovery Coaches for mentorship of younger program participants, and
advocate for the expansion of services for pregnant women with Medicaid insurance enrolled in

programs could aid in mitigating drug use during pregnancy.
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Preface

My first introduction to the Drug Free Moms and Babies (DFMB) Project was through my
practicum experience at West Virginia’s Office of Drug Control Policy (ODCP). As an intern on
the Governor’s Council on Substance Abuse Prevention and Treatment, I had the opportunity to
take part in policy efforts for the state’s strategic plan to reduce the prevalence of drug and alcohol
abuse. Here, | was introduced to Janine Breyel, Deputy Director of the West Virginia Perinatal
Partnership, who serves as the lead for the Drug Free Moms and Babies Project. Thanks to her
insightful expertise, | gained a deeper understanding of the challenges faced by pregnant women
with substance use disorder and found myself developing a passion for this crucial area of research.

| want to extend deep gratitude to Janine Breyel and Dr. Christa Lilly from the West
Virginia Perinatal Partnership for giving me the opportunity to pursue my interests through this
project. My practicum preceptor, Dr. Deborah Koester, along with the exceptional team at the
West Virginia Governor’s Council on Substance Abuse Prevention and Treatment, have provided
me with invaluable knowledge on the subject of substance use. | am grateful for the unwavering
support from my dear parents, whose encouragement has been instrumental throughout this
journey, as well as Dr. Kelley Baumgartel, whose brilliance continues to drive me to become a
better scientist every day. Lastly, | want to thank Taylor Alison Swift for her musical genius that
helped me for all the 2 AMs in my room spent writing.

Several studies referenced in this essay utilize a gender binary system when discussing
pregnant or birthing individuals. It is important to acknowledge that this language may not be
inclusive of all people who become pregnant or give birth. The language used in these studies
reflects the choices made by the authors. However, it is essential to recognize that not all
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individuals who become pregnant or give birth identify as "women™ or "mothers.” The analysis
conducted in this master's essay and the case study presented is not intended to exclude individuals

who do not identify as female but rather to explore the social determinants of health for pregnant

individuals with substance use disorder regardless of gender identity.
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1.0 Introduction

Substance use disorder (SUD) is a significant public health issue in the United States.
According to the National Survey on Drug Use and Health (NSDUH), an estimated 40.3 million
people aged 12 or older had a SUD in 2020, representing 12.1% of the U.S. population (“2020
National Survey of Drug Use and Health (NSDUH) Releases,” n.d.). Substance use disorders
involve the misuse or addiction to substances such as alcohol, tobacco, prescription drugs, or illicit
drugs, and can have severe health, social, and economic consequences. The prevalence of SUD
varies across different populations and geographic regions, with certain vulnerable populations,
including pregnant women, being at higher risk.

The prevalence of SUD among pregnant women in West Virginia particularly poses is a
public health concern. The state has one of the highest rates of SUD in the country, with a
disproportionately high number of pregnant women affected. According to data from the West
Virginia Department of Health and Human Resources, in 2020, approximately 15% of pregnant
women in the state reported using tobacco, alcohol, or illicit drugs during pregnancy (Stitely et al.,
2010). Consequently, pregnant women in West Virginia have an increased risk of adverse health
outcomes for both themselves and their infants, including premature birth, low birth weight,
developmental delays, and neonatal abstinence syndrome (NAS). The complex interplay of social,
economic, and environmental factors, including poverty, limited access to healthcare, and the
opioid epidemic, contribute to the high prevalence of SUD in pregnant women in West Virginia.

Understanding the social determinants of health that may be associated with this
phenomenon can provide valuable insights into the underlying factors that contribute to persistent
substance use during pregnancy. Social determinants of health refer to the social, economic, and
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environmental factors that shape health outcomes and contribute to health disparities. Examples
include race, income, education, employment, housing, and access to healthcare, among others.
Addressing social determinants of health is essential in addressing the complex and multifactorial
nature of health outcomes and promoting health equity, which may be achieved through
necessitating targeted interventions and support to address this pressing public health issue.

The Drug Free Moms and Babies (DFMB) Project is an initiative in West Virginia that
aims to reduce substance use disorder (SUD) in pregnant and postpartum women. The project
integrates maternal and behavioral healthcare services, utilizing evidence-based practices such as
early intervention, counseling, referral to treatment, and supportive services. The DFMB Project
focuses on promoting healthy behaviors, providing education and support, and facilitating access
to appropriate care to improve maternal and infant health outcomes. Through partnerships with
local and statewide agencies, the DFMB Project aims to address the social determinants of health,
tailor interventions to the unique needs of pregnant women with SUD, and support long-term
recovery for women and their infants. By mitigating drug use during pregnancy and promoting the
health and well-being of mothers and babies, the DFMB Project plays a critical role in improving
birth outcomes and reducing the impact of SUD on families in West Virginia.

This research paper describes the social determinants of health of pregnant women enrolled
in a substance use disorder treatment program and examines the association of these factors with
drug test results at time of delivery. By analyzing demographic information related to social
determinants of health, this study seeks to identify any significant associations or correlations with
persistent substance use during pregnancy. Overall, the findings from this study provide important
insights into the social determinants of health for pregnant women enrolled in the DFMB program

and can be used to inform short-term and long-term programmatic changes, such as expanding



existing referral services and incorporating new services, as well as implementing Peer Recovery
Coach mentorship and Medicaid advocacy, with the ultimate goal of improving the health

outcomes of both the mother and the newborn.



2.0 Public Health Relevance

Substance use in pregnancy, notably opioid use, has surged in the United States over the
past decade. According to the National Survey on Drug Use and Health (NSDUH) conducted by
the Substance Abuse and Mental Health Services Administration (SAMHSA) in 2019,
approximately 17.7% of women in the reproductive age group (15 to 44) have disclosed past illicit
drug use (Center for Behavioral Health Statistics and Quality, 2019 and Quarters 1 and 4, 2020).
Additionally, based on the same report by the SAMSHA the percentage of pregnant women in the
United States who reported past-month illicit drug use increased from 2.2% in 2007 to 5.9% in
2019. Due to the adverse effects on both maternal and fetal health, including increased risk of
maternal mortality, delivering prematurely, and neonatal abstinence syndrome, the rise in pregnant
women with substance use disorder has necessitated the development and implementation of
integrated treatment programs that provide the perinatal care and treatment/ recovery services to
achieve optimal health for mother and child. Despite the moderate availability of substance use
disorder treatment programs, many pregnant women engaged in these programs still test positive
for substance use at delivery, indicating that these programs may not be addressing all the
underlying social factors contributing to drug use during pregnancy.

Pregnant women with substance use disorder face significant health challenges that can be
viewed through the four levels of the social ecological framework for social determinants of health:
(2) individual, (2) interpersonal, (3) community, and (4) institutional. The health challenges at
each level of this framework create barriers to receiving the care and support needed to maintain
a healthy pregnancy and reduce the risks associated with substance use during pregnancy. The
connection between barriers to treatment and social determinants of health underscores the
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importance of comprehending the intricate interplay of social factors that influence drug use during
pregnancy. This understanding is crucial in order to develop effective interventions that can
enhance treatment outcomes for pregnant women facing substance use disorder.

This essay explores the variances in social determinants of health among pregnant women
with substance use disorder who are enrolled in the Drug Free Moms and Babies Project, and how
these factors relate to the results of their urine drug screening tests conducted at delivery. The
DFMB project is a care model that services and supports pregnant and postpartum women with
substance use disorder in West Virginia. Through the identification of the associations between
social determinants of health and urine drug screening results at delivery, this paper can provide
insight into creating recommendations aimed at addressing these complex social, economic, and
environmental factors that affect health outcomes for pregnant women with substance use disorder
participating in the Drug Free Moms and Babies Program. By expanding the program's reach
through the implementation of a helpline, assisting participants in completing governmental aid
forms, and introducing long-term initiatives such as peer recovery mentorship and Medicaid policy
changes, these recommendations aim to reduce the incidence of drug use during pregnancy and

improve the overall health of pregnant women with substance use disorder in the DFMB program.



3.0 Background

3.1 Overview of Substance Use Disorder

Substance use disorder (SUD) is classified as a chronic, relapsing disease state
characterized by the persistent use of substances (i.e., drugs and alcohol) despite adverse
consequences (“Drug Misuse and Addiction,” 2020). In 2020, approximately 40.3 million
Americans aged 12 and older met the diagnostic criteria for SUD, inclusive of alcohol use disorder
and illicit drug use disorder (“2020 National Survey of Drug Use and Health (NSDUH) Releases,”
n.d.). Illicit drug use refers to highly addictive and illegal substances including stimulants,
depressants, narcotics, and hallucinogens (Houck & Siegel, 2010). According to data from the
2019 Substance Abuse and Mental Health Service Administration (SAMHSA) report, 17.7% of
women of childbearing age (15 to 44) used illicit drugs (“2020 National Survey of Drug Use and
Health (NSDUH) Releases,” n.d.). The increasing prevalence of illicit drug use among pregnant
women in the United States is alarming, as reflected by the rise in the percentage of pregnant
women who reported past-month illicit drug use from 2.2% in 2007 to 5.9% in 2020. This trend is
especially troubling considering that women are most vulnerable to substance abuse during their
reproductive years.

During their reproductive years, particularly between the ages of 18 and 29, women face
the highest risk of developing a substance use disorder that persists into their mid-40s (18 to 44)
(Forray, 2016). Therefore, women who are pregnant or will become pregnant have a higher risk of
developing a substance use disorder (Forray, 2016). According to Forray (2016), the opioid

epidemic, which is a part of the larger substance use crisis, has resulted in a public health



emergency that has devastating consequences, including affecting pregnant women. Illicit opioid
use has increased recently both in the general population and during pregnancy, with an estimated
7% of women in the population using prescription opioids while pregnant, with 1 in 5 reporting
misuse of these medications, which includes obtaining them from non-healthcare sources or using
them for reasons other than pain relief (News Division, 2021). This trend was accompanied by a
131% increase in opioid-related diagnoses documented at delivery between 2010 and 2017 (News
Division, 2021). This presupposes that maternal opioid use has also adversely affected the lives of
infants born to mothers who use opioids.

Women with Medicaid insurance are an especially vulnerable population for opioid use.
For women of reproductive age, patients with Medicaid filled an annual average of 39.4% of
outpatient opioid prescriptions, compared to 27.7% of patients with private insurance between
2008 and 2012 (Prince & Ayers, 2022). The same study reported that of over 1 million pregnant
women with Medicaid, 21.6% filled an opioid prescription, and 2.5% of pregnant women received
chronic opioid prescriptions for more than a one-month supply (Prince & Ayers, 2022). The
proportion of pregnant women seeking treatment for opioid use at substance use treatment centers
rose from 2% in 1992 to 28% in 2012, according to admission data spanning two decades (Prince
& Ayers, 2022). To prescribe safe and effective treatment for opioids, healthcare providers must
carefully consider the medical concerns of pregnant women, as well as the potential harm to the
developing fetus.

Substance use during pregnancy has been linked to a number of negative health effects on
both the mother and her child. Obstetric complications associated with maternal substance use
include ectopic pregnancy, placenta previa, and postpartum hemorrhaging (Rayburn, 2007). For

the infant, complications consist of low birth weight, birth defects, preterm birth, and neonatal



abstinence syndrome (Rayburn, 2007). Neonatal abstinence syndrome (NAS) is a withdrawal
condition faced by newborns with in-utero drug exposure, prevalent among infants of maternal
opioid users (Anbalagan & Mendez, 2022). NAS contains both transient and long-term health
implications for infants depending on the type of drug, but symptoms typically manifest in the
form of central nervous system irritability, gastrointestinal dysfunction, and temperature
imbalance (Anbalagan & Mendez, 2022). As maternal opioid use continues to rise, there has been
a corresponding increase in the rates of neonatal abstinence syndrome (NAS) experienced by
infants, with a notable 82% rise in the occurrence of infants born with NAS (News Division, 2021).
NAS acts as an indicator of poor prognosis and has been associated with childhood hospital
readmissions (Patrick et al., 2015), and interventions that address the indirect effects of maternal
substance use are critical to child health promotion. Considering the detrimental outcomes
associated with maternal substance use, a paradigm shift towards a comprehensive approach that
integrates both medical and behavioral interventions is warranted in the current standard of care
for maternal substance use disorder; with the primary goal to promote maternal and child health

and mitigate the risks associated with SUD.

3.2 Standard of Care for Maternal Substance Use Disorder

In response to shifting societal perceptions and medical understanding, the accepted
standard of care for substance use disorder (SUD) in pregnant women has evolved over the years.
Historically, during the early to mid-20th century, SUD during pregnancy was subject to

stigmatization and marginalization, often leading to punitive measures instead of treatment (Stone,



2015). The associated hazards of SUD during pregnancy were also little understood by medical
professionals, which reduced the number of potential treatments (Stone, 2015).

Medication-Assisted Treatment (MAT) refers to the use of opioid pharmacotherapy in
combination with behavioral health counseling and currently acts as the standard of care to treat
opioid use disorder during pregnancy (“Medication-Assisted Treatment (MAT),” 2022).
Methadone has been used for pregnant women with opioid use disorder since the 1970s, and since
then the FDA has additionally approved buprenorphine as a first-line therapy option (“What
Treatment Is Available for Pregnant Mothers and Their Babies?,” 2021). Both methadone and
buprenorphine treatment during pregnancy bolster maternal health by decreasing substance use,
providing a stable opioid dosing regimen, and reducing behaviors that raise the risk of contracting
HIV and HCV infection (Krans et al., 2016). Medication-assisted treatment during pregnancy also
improves neonatal health outcomes by reducing repeated prenatal withdrawal that results from
opioid use (Krans et al., 2016). The effectiveness of medication-assisted treatment for pregnant
women is endorsed by professional organizations, including the American College of Obstetrics
and Gynecology (ACOG) (Krans et al., 2016).

Despite the endorsement of this evidence-based approach, some medical providers and
addiction specialists remained skeptical of the approach and continued to advocate for abstinence-
based treatment (Jarvis & Schnoll, 1994). Methadone maintenance therapy was criticized for
essentially replacing one addiction with another and failing to address the underlying reasons of
addiction (Jarvis & Schnoll, 1994). Concerns were also expressed over methadone's potential to
impair fetal development and elevate the risk of newborn abstinence syndrome (Jarvis & Schnoll,
1994). While these claims are unfounded, pregnant women are still known to underutilize

medication-assisted treatment (Krans et al., 2016). Only half of pregnant women with opioid use



disorder were admitted into substance use treatment centers in the United States underwent opioid
pharmacotherapy, according to analyses of the Treatment Episodes Data Set (TEDS), which has
remained mostly consistent over the previous 20 years (Krans et al., 2016). It is hypothesized that
this may be due in part to a lack of access to comprehensive addiction treatment services, as well
as lingering stigmatization.

The public's perception of substance use during pregnancy was significantly impacted by
the 1980s and 1990s crack cocaine epidemic (Logan, 1999). The high rates of addiction and
associated health risks among pregnant women who used crack cocaine led to a greater awareness
of the need for interventions and treatment options. Yet, rather than concentrating on treatment
and rehabilitation, the response to this epidemic was frequently punitive (Logan, 1999). The 1980s
saw the start of the War on Drugs, which resulted in severe criminal punishments for drug offenses,
including drug use by pregnant women (Logan, 1999). This punitive approach was criticized for
being ineffective in reducing drug use and perpetuating racial and economic disparities (Logan,
1999). Studies have shown that those living in poverty are more likely to be targeted by punitive
drug policies, and that these policies have a disproportionately negative impact on communities of
color (Harp & Bunting, 2020). In addition, because of their concern for potential legal
ramifications and the criminalization of drug use during pregnancy, women were less likely to
seek prenatal care or addiction treatment (Logan, 1999). In recent years, there has been a change
towards scientifically supported methods of treating SUD during pregnancy, with an emphasis on
holistic care, harm reduction, and treating addiction as a medical disease as opposed to a criminal
act.

The current standard of care for SUD during pregnancy emphasizes a multidisciplinary

team approach that includes a range of evidence-based interventions (Metz et al., 2012). Perinatal

10



care is one component of this approach, as it allows healthcare providers to monitor maternal and
fetal health, identify potential complications, and provide early intervention and treatment when
needed. In addition to medication-assisted treatment for maternal opioid use disorder, treatment
for SUD during pregnancy also includes a range of behavioral therapies, such as cognitive-
behavioral therapy and motivational interviewing, that help women to develop coping skills,
identify triggers for drug use, and build social support networks. Case management and support
services, such as housing assistance, childcare, and transportation, are also important components
of the current standard of care, as they help to address the social and economic factors that
contribute to addiction and can make it more difficult for women to access and participate in
treatment.

It is imperative that the current approach to caring for maternal substance use disorder is
closely integrated with efforts to address the social determinants of health that contribute to
substance use during pregnancy. Social determinants are closely linked barriers to treatment such
as socioeconomic status, access to healthcare, education, housing, and support systems, that play
a pivotal role in shaping a pregnant woman’s risk of developing substance use disorder. Limited
access to quality healthcare and prenatal care, low income or poverty, lack of education and
awareness about the risks of substance use in pregnancy, unstable housing or homelessness, and
inadequate social support can all contribute to increased rates of substance use during pregnancy.
These social determinants can impact a person's ability to seek timely and appropriate care for
substance use disorder, which in turn can affect the standard of care they receive. Addressing social
determinants of health is crucial in improving the current standard of care for maternal substance
use disorder and ensuring that pregnant individuals have equitable access to comprehensive and

evidence-based interventions that prioritize both their health and the health of their baby.
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3.3 The Role of Social Determinants of Health in Maternal Substance Use Disorder

The social, economic, cultural, and environmental elements that affect a person's health
and wellbeing are referred to as social determinants of health (Hahn, 2021). Pregnancy-related
substance use disorder is a complicated issue that is frequently impacted by social determinants of
health like income, race, education, and insurance, and can be used to signal access to care. While
these factors can erect significant barriers for pregnant women seeking substance use treatment,
they also may contribute to a lack of engagement or retention in treatment programs. By
understanding how social determinants of health impact pregnant women's access to care,
treatment programs can better tailor interventions to recruit, engage, and retain women; as well as
identify existing gaps in care and potential solutions.

The social determinants of health can be viewed through the social ecological framework,
which broadly conceptualizes health and the factors that affect health. Each level of the social
ecological framework represents a different layer of influence: (1) individual, (2) interpersonal,
(3) community, and (4) institutional (Short & Mollborn, 2015). By applying this framework, it is
possible to gain a more comprehensive understanding of the factors that contribute to substance

use disorders among pregnant women.

3.3.1 Individual Level

The individual level refers to the personal characteristics and behaviors of a person that
influence their health and wellbeing. This level includes factors such as age and mental health
history (Short & Mollborn, 2015) which can affect a woman's susceptibility to substance use

disorders. Regardless of pregnancy status, women in their mid-to late-20s have been proven to
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have a higher likelihood of using alcohol or other drugs than women in younger or older age groups
(Onah et al., 2016). This is particularly notable as this age range is amidst the peak of reproductive
years for women (Forray, 2016). However, maternal age was found to be inversely associated with
alcohol, tobacco and cannabis use (Brown et al., 2019). This means that younger pregnant women
are more likely to use these substances than older pregnant women. Younger women may be more
likely to engage in substance use due to a variety of factors, such as peer pressure, social norms,
and lack of knowledge about the risks involved.

This level also includes individual behaviors, such as prior substance use and mental health
history (Short & Mollborn, 2015), that can impact health outcomes during pregnancy. Women
who have previously engaged in substance use, including smoking tobacco and alcohol use, are
more likely to experience substance use disorders during pregnancy (Vallejo et al., 2020).
Continuous usage of substances during pregnancy may be further compounded by trauma or
history of mental illnesses. Psychiatric disorders, notably depression and anxiety, are more
prevalent among pregnant women who use drugs (Salameh & Hall, 2020). It might be challenging
for pregnant women to stop using drugs since mental health problems can lead to substance usage
as a coping technique. Furthermore, even after treatment, the presence of mental health problems
increases the chance of relapse or continuing drug use (Moradinazar et al., 2020). Addressing
social determinants of health at the individual level encompasses identification and oftentimes
modification of a person’s characteristics, knowledge, attitudes, and beliefs that may affect their

likelihood to use substances while pregnant (Weber et al., 2021).
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3.3.2 Interpersonal Level

At the interpersonal level, social determinants of health for pregnant women with substance
use disorder can include factors related to their personal relationships and social support networks
(Short & Mollborn, 2015). Previous studies have shown that regular contact with substance users
increases the chance of overdose and high-risk behaviors like injecting drugs, even in people
undergoing SUD treatment (Rapier et al., 2019). In a study of more than 300 patients who had
previously used illicit drugs, network members' drug use was found to be a better indicator of
future drug use than treatment adherence and demographic factors (Schroeder et al., 2001). On the
other hand, removing network participants who used drugs has also been linked to a decline in
drug use. Similar to non-pregnant populations, pregnancy may be a key incentive for realigning
good and negative social interactions (Asta et al., 2021). These social relationships may also be
more likely than individual-level factors to sustain or ameliorate pregnancy-related behavior
change.

There is a growing body of literature exploring the relationship between social
relationships and substance use, and specifically, how marriage and cohabitation may be
associated with substance use disorder. Past studies have shown a correlation between marital
status—specifically, being married or living with a partner—and reduced rates of substance use
disorder (SUD) and improved treatment outcomes. When compared to patients who were not in a
relationship, those who were married or living together had higher rates of finishing their treatment
and longer lengths of sobriety (Duncan et al., 2006). Other studies have also found that married or
cohabiting individuals are less likely to initiate substance use or experience relapse (Heinz et al.,
2009). Having a partner can be beneficial for maintaining sobriety because they can offer

emotional support, motivation, and accountability.
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Additionally, interpersonal factors such as intimate partner violence (IPV) and/or lack of
social support can contribute to the development or continuation of SUD during pregnancy.
Pregnant women are at increased risk of experiencing IPV, with 3-9% reporting some form of
abuse during pregnancy (Martin et al., 2001). IPV includes physical, sexual, or emotional abuse
from a current or former intimate partner (Campbell, 2002). One study cited that of women who
engage in cohabitation with a partner, over half of them reported cases of IPV while pregnant
(Onah et al., 2016). Further, women who encounter major psychosocial stressors, including IPV,
are more likely to participate in risky health behaviors including smoking, drinking, and using
drugs, and less likely to seek medical attention (Bailey & Daugherty, 2007; Anderson et al., 2002;
Martin et al., 2003). These behaviors put women at higher risk for unplanned pregnancy (Alhusen
etal., 2015), sexually transmitted diseases, including STDs and STIS (Sierra et al., 2021), and poor
maternal and neonatal outcomes (Bonomi et al., 2006).

Racism at the interpersonal level can erode the therapeutic relationship between patients
and providers, leading to a breakdown in trust (Peek et al., 2010), reduced engagement, and lower
retention in substance use treatment programs (Saloner & Cook, 2013). When patients from
minority racial and ethnic backgrounds experience racism or discrimination from their healthcare
providers, it can create a barrier to building a trusting and collaborative therapeutic relationship
(Saloner & Cook, 2013). Patients may feel disrespected, dismissed, or invalidated, leading to a
lack of trust in the provider's intentions or competency (Peek et al., 2010),. This can hinder their
willingness to disclose important information about their substance use behaviors, mental health
history, or other relevant factors (Saloner & Cook, 2013), which can impact the accuracy of
assessments and treatment planning. As a consequence, the effectiveness of the treatment program

may be compromised, and patients may be at increased risk of relapse or dropout from treatment.
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3.3.3 Community Level

At the community level, social determinants of health for pregnant women with substance
use disorder (SUD) can include factors related to the broader social, economic, and environmental
conditions (Short & Mollborn, 2015) in which they live. These can include issues such as access
to healthcare services, transportation, and education; which may be further compounded by racism.

The maintenance of both individual and collective health for pregnant women depends on
access to healthcare services, including insurance status, availability of hospitals and clinics, and
appropriate providers for pre-natal and treatment services. Since access to healthcare is difficult to
measure, insurance status may be used as a proxy. Prenatal care is essential for monitoring the
health of the mother and fetus, recognizing potential complications, and may be less likely to be
received by women who lack insurance coverage (Medicine et al., 2002). Lack of prenatal care for
SUD-afflicted women puts them at higher risk for problems such as preterm labor and low birth
weight (Prince & Ayers, 2022). According to one study, about one-third of pregnant female
admissions to an SUD treatment program reported having no health insurance at the time of
treatment enrollment (Women of Childbearing Age and Opioids, n.d.). Evidence also indicates that
pregnant women with opioid use disorder who lack insurance coverage heightens the risk of NAS
diagnosis at birth (Umer et al., 2021). The availability of comprehensive treatments for pregnancy
and SUD at this level are critical for predicting and enhancing maternal and child health outcomes.

Access to transportation is a critical factor in ensuring that pregnant women with substance
use disorder can access the medical care, substance use treatment, and support services they need
to maintain their health and well-being during pregnancy. Pregnant women who frequently use
public transportation cite a variety of issues (Malasky, 2022), including lack of safe sidewalks and

street crossings on bus routes, inadequate accessibility accommodations to board and sit on buses,
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and unreliable scheduling systems. Barriers to transportation may cause missed or delayed prenatal
(Bloch et al., 2018) or substance use treatment appointments (Pullen & Oser, 2014), leading to
unidentified pregnancy complications, missed opportunities for education on a range of topics
related to pregnancy and childbirth, and relapse. Additionally, lack of transportation can contribute
to difficulties in obtaining and maintaining employment (Zeelo, n.d.), further exacerbating income
disparities for individuals living below the federal poverty line. Transportation and its associated
structures are fundamental to care accessibility and health outcomes for pregnant women with
SUDs.

Education attainment is a crucial social determinant of health for pregnant women, as it
can influence their knowledge, attitudes, and behaviors towards prenatal care, healthy lifestyle
choices, and the management of pregnancy-related complications (Rasheed & Al-Sowielem,
2003). Substance usage and addiction have consistently been inversely correlated with educational
attainment, as measured by both years of education and degree of education (Fothergill et al.,
2008). Smoking, using marijuana, drinking, and using other illicit substances are more than twice
as common among individuals who have not graduated from high school (SAMHSA, Center for
Behavioral Health Statistics and Quality, 2014). Substance use among adolescents is also known
to increase the risk of unplanned pregnancies. Evidence showed that women without a high school
diploma had the highest unintended pregnancy rate among those of any educational level (73 per
1,000) (Singh et al., 2010), as well as higher rates of pregnancy in adolescence (Kane et al., 2013).
Pregnant adolescents are more likely to experience pregnancy-related difficulties, preterm birth,
and deliver babies with developmental disorders (SAMHSA, Center for Behavioral Health
Statistics and Quality, n.d.-b). Prenatal maternal and child health outcomes are compounded when

the mother engages in illicit substance use; as women with low educational attainment are less
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likely to seek prenatal care (Kinsman & Slap, 1992) and thus, have decreased rates of monitoring
as the pregnancy progresses and obstetric complications (Lee et al., 2016). Pregnant adolescents
are especially at risk since they often identify their pregnancies later than adult women, and are
more likely to start using drugs and binge drinking early in their pregnancies (Cornelius et al.,
1994; Rome et al., 1996). Giving individuals access to family planning tools in their communities
enables them to understand and make informed choices regarding their reproductive health.
Racism can also have significant implications at the community level. At the community
level, racism refers to the systemic and structural barriers that intersect with other social
determinants of health at this level, access to healthcare, transportation, and employment
opportunities, further exacerbating the challenges faced by minority racial and ethnic groups
enrolled in treatment programs. Women of color may face financial barriers, such as lack of health
insurance or limited financial resources, which can hinder their ability to access healthcare services
(Health Coverage by Race and Ethnicity, 2010-2021, 2023). According to an issue brief
commissioned by the Kaiser Family Foundation, insurance coverage gaps were found to
disproportionately affect Hispanic and Black women compared to White women (Health Coverage
by Race and Ethnicity, 2010-2021, 2023). The brief revealed that 16% of White women were
uninsured, whereas the rates of uninsured were higher among Black and Hispanic women, with
20% and 37% respectively lacking insurance coverage (Health Coverage by Race and Ethnicity,
2010-2021, 2023). High healthcare costs, including co-pays, deductibles, and out-of-pocket
expenses, can be prohibitive for minority women with limited financial means, making it difficult
for them to seek and receive necessary healthcare services. Additionally, women of color,
particularly those living in medically underserved areas or regions with limited healthcare

facilities, may face significant geographical barriers that can impede their access to healthcare
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services. According to a report by the U.S. Health Research & Services Administration, in 2020,
27.4% of Black and 30.3% of Hispanic populations lived in Health Professional Shortage Areas
(HPSAS), compared to 9.4% of White population (Shortage Areas, 2020). Additionally, data from
the National Rural Health Association indicates that 20% of the U.S. population resides in rural
areas, but only 9% of physicians practice in these areas (Hing & Hsiao, 2014). This disparity in
healthcare infrastructure can result in limited availability of healthcare facilities, transportation
challenges, and geographic isolation for minority women, making it difficult for them to access
timely and appropriate healthcare. For instance, studies have shown that Black and Hispanic
women in rural areas are more likely to have to travel longer distances to reach healthcare
providers, face transportation challenges, and experience longer wait times for appointments,
which can further hinder their ability to access healthcare services effectively (Syed et al., 2013).
Racism can also have significant impacts on employment access for women of color. Statistics
indicate that racial and ethnic minorities, including Black, Hispanic, and Native American women,
often face discrimination and disparities in employment opportunities. According to data from the
U.S. Bureau of Labor Statistics, as of 2020, the unemployment rate for Black women was 8.8%,
compared to 4.8% for White women. (Labor Force Characteristics by Race and Ethnicity, 2020,
2021) Similarly, Hispanic women had an unemployment rate of 8.2%, higher than the rate of 4.4%
for White women (Labor Force Characteristics by Race and Ethnicity, 2020, 2021). Native
American women also face significant employment challenges, with a higher rate of
unemployment compared to White women (Labor Force Characteristics by Race and Ethnicity,
2020, 2021). Overall, racism can compound community-level factors, including restricted access

to healthcare, transportation barriers, and limited employment opportunities, for minority women
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enrolled in a substance use treatment program, thereby impeding their ability to timely access
appropriate care and support.

The availability, quality, impact, support, and/or involvement of institutions and resources
in a person’s locality or region are examples of social determinants of health at the community
level. These factors can significantly impact health behaviors, access to healthcare, and overall
health outcomes and are frequently entangled when assessing an individual’s likelihood of

substance use during pregnancy.

3.3.4 Institutional Level

Institutional level social determinants of health refer to the policies, practices, and
procedures of institutions such as healthcare systems, government agencies, and educational
institutions (Short & Mollborn, 2015) that impact the health and well-being of individuals and
communities. For pregnant women with substance use disorder (SUD), institutional level factors
can have a significant impact on their health and well-being. Examples of institutional level social
determinants of health for pregnant women with SUD include stigma, structural racism and
discrimination, criminalization of substance use, and income inequality.

Stigmatization of substance use disorders (SUD) portrays addiction as a moral failing and
willpower failure manifested personally, and it might differ depending on the substance (Weber et
al., 2021). Although there is a growing understanding that SUD is a medical illness rather than a
moral failing, stigma towards individuals who use drugs, especially pregnant women, still exists
and is reflected in legal provisions, child welfare service guidelines, and the distribution of social
resources. Such stigmatization fuels discrimination in societal supports including insurance, work,
and housing, as well as underinvestment in infrastructure for addiction treatment (Vazquez et al.,
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2018). In comparison to SUD individuals who are not parents, parents with SUD report 49% higher
probabilities of experiencing stigma (Stringer & Baker, 2018). There are severe repercussions for
being deemed a "unfit" parent, including incarceration and termination of parental rights
(Linnemann, 2010). Additionally, stigma can be ingrained into the healthcare system itself from
the perspective of provider stigma. Evidence shows that healthcare providers may stigmatize
pregnant women with SUD by withholding pain relief during labor and delivery (Hoflich et al.,
2012) or by deterring access to addiction treatment (Stone, 2015). Such exacerbated stigma makes
pregnant women less likely to seek perinatal care and addiction treatment, which ultimately causes
more harm to both parent and child.

Structural racism and discrimination are other important considerations to view through
the social determinants of health framework for pregnant women with substance use disorder
(SUD). Structural racism refers to the ways in which policies, practices, and institutions create and
maintain disparities between different racial and ethnic groups (Braveman et al., 2022). In pregnant
women, these disparities present in the form of wide gaps in maternal morbidity and mortality, as
well as infant health outcomes between races. Compared to white women, black women have a
three times higher risk of dying from a pregnancy-related cause (Maternal Mortality Rates in the
United States, 2021, n.d.). In addition, black women experience an increased risk of giving birth
to preterm babies, low birthweight births, or births for which they received late or no prenatal care.
These enduring disparities are a result of institutional racism, which started with the enslavement
of black people and have influenced laws and practices ever since. For instance, enslaved black
women were frequently used as test subjects for experimental reproductive procedures like
cesarean sections and ovariectomies (The Impact of Institutional Racism on Maternal and Child

Health, n.d.). Health care segregation continued even after the abolition of slavery, with black
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families barred from quality hospitals and care in their own neighborhoods. These injustices
persisted even after the Civil Rights Act, as evidenced by the underfunding of hospitals and clinics
that had previously been designated for people of color. This is a pattern that persists today, with
racism and bigotry having a negative impact on the level of care provided to black families. For
example, pregnant women of color are more likely to experience discriminatory practices and
policies that limit their access to healthcare, including addiction treatment. According to study on
a cohort of Medicaid enrollees in Pennsylvania, pregnant women of color were less likely to
receive any medication to treat OUD, and among those receiving buprenorphine treatment, women
of color had higher rates of early discontinuation and decreasing adherence during pregnancy
compared to white non-Hispanic women (Krans, Kim, James, Kelley, & Jarlenski, 2016).
Communities of color have a long history of mistrusting health care organizations due to abuse
and neglect, and this mistrust has a direct impact on how they interact with those institutions today
(The Impact of Institutional Racism on Maternal and Child Health, n.d.).

Women with substance use disorder often worry about the legal repercussions of receiving
prenatal care and/or treatment for SUDs while they are pregnant. Despite the fact that no state has
passed legislation specifically outlawing drug use while pregnant, prosecutors have used a number
of existing criminal statutes to hold pregnant women accountable for their drug usage (Substance
Use During Pregnancy, 2023). Pregnant women with SUD who are caught using drugs may face
criminal charges and be incarcerated, which can have detrimental effects for their health and the
health of their child. In addition to exposing a woman to physical and psychological hardship,
being incarcerated restricts access to prenatal care and addiction treatment (Ahlbach et al., 2020).
Due to the fact that many prisons are situated in rural areas, pregnant women may need to be

transported if they need medical attention for delivery or medicine to treat OUD (MOUD)
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(Ahlbach et al., 2020) and prenatal care (Hotelling, 2008). Evidence suggests that many jails are
not adhering to these standards of care for MOUD in pregnancy, despite the existence of these
established national recommendations. A nationwide assessment of 53 U.S. prisons revealed that
46% subjected pregnant inmates with OUD to withdrawal (Kelsey et al., 2017). Additionally,
several jails and state prisons do not have any implemented prenatal care policies, nor do they
provide screening for high-risk pregnancies (Initiative, 2021). Pregnant women in prison are more
likely than pregnant women in the general population to have risk factors for poor perinatal
outcomes, such as preterm birth and small-for-gestational-age children (Bard et al., 2016). Drug
enforcement policies that discourage pregnant women from obtaining care are harmful to both the
mother and the fetus.

Income inequality, which can be attributed to structural and historical factors, is the
disparity in economic well-being between individuals and communities in a society. Despite the
lack of evidence showing a clear cause and effect between addiction and poverty, research has
revealed that those with lower socioeconomic status are more likely to use drugs (Patrick et al.,
2012). In the US, poverty is determined by the federal poverty level, or “the amount of annualized
income earned by a household, below which they would be eligible to receive certain welfare
benefits” (Patrick et al., 2012). This is the minimal amount of income required to cover expenses
like food, clothing, transportation, housing, and other basic needs. Someone may be categorized
as living in a low-income household or in poverty if they fall below the federal poverty level.
Income inequality is upheld by institutions and their policies, as low-income areas are less likely
to receive funding for their schools leading to lower educational attainment (Dsalis, 2022) and
higher rates of dropout (Candelaria & Shores, 2017); subsequently perpetuating lack of

employment opportunities. Prior studies have linked neighborhood poverty and income inequality
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to elevated rates of substance use (Karriker-Jaffe, 2013). They also show that those who experience
neighborhood poverty and associated risk factors early in childhood may be more likely to be
exposed to drug use and/or develop long-term maladaptive habits of drug use. Those who live in
poverty frequently experience various stressors, such as financial difficulty (Perzow et al., 2018),
unemployment (Renahy et al., 2018) and social marginalization (Baah et al., 2019), which can
often lead to cutting off social ties and support systems. These factors can make it more likely that
someone will turn to engaging in illicit substances as a coping strategy for overcoming the
difficulties of poverty. Income inequality can often equate to lack of access to affordable healthcare
and addiction treatment resources can also contribute to the exacerbation of substance misuse.
Individuals living in poverty may not be able to afford addiction treatment and may not have access
to healthcare services that can help them manage their physical and mental health (Lazar &
Davenport, 2018). The multitude of factors that inextricably link poverty and substance use
disorder and the institutions that perpetuate community income inequity create large barriers in
breaking this cycle across generations.

It is important to consider that the four levels of social determinants of health do not exist
in a vacuum; rather they are all interconnected and constantly influence each other and thus the
health and wellbeing of the individuals through which we view this framework. The social
determinants of health that impact pregnant women with substance use disorder is no exception.
Although there is no one etiology for determining the factors that lead to the development of
substance use disorder in pregnancy, we can identify the opportunities and barriers at each level
that contribute. Therefore, addressing substance use during pregnancy requires a comprehensive,

compassionate, and culturally-responsive approach that takes into account the social and structural
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factors that contribute to substance use and prioritizes the health and well-being of both the mother

and the developing fetus.
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4.0 The Drug Free Moms and Babies Project

4.1 Substance Use Disorder in West Virginia

West Virginia has been uniquely impacted by the epidemic of substance use and misuse,
particularly opioid abuse, surpassing other states in the severity of the issue. In 2019, West Virginia
recorded a staggering drug overdose death rate of 52.8 per 100,000 people, which is more than
double the national rate of 21.6 per 100,000 (West Virginia Priority Topic Investments CDC, n.d.).
The devastating effects of this epidemic have reverberated throughout the state, affecting
individuals, families, and entire communities in profound ways.

The impact of substance use disorder extends without boundaries, and West Virginia has
not been spared from its effects, especially among expectant mothers and women of reproductive
age. Substance use during pregnancy, including tobacco, alcohol, prescription, and illicit drugs,
has been recognized by healthcare professionals in West Virginia as a significant contributing
factor to poor health outcomes for both mothers and babies. Recent statistics from 2020-2021 paint
a concerning picture: 14% of infants born in West Virginia have been exposed to substances in
utero and 5.5% of infants in the state are diagnosed with NAS, a rate significantly higher than the
national prevalence of 0.68% (Data to Action Success Stories: West Virginia, n.d.). Furthermore,
West Virginia has the highest percentage of pregnant smokers in the nation, with approximately
23% of mothers in the state smoking during pregnancy, nearly four times the national average of
6% and well above the Healthy People 2020 target of less than 1% (CDC - West Virginia: PRAMS

Data Used to Launch the Tobacco-Free Pregnancy Initiative of West Virginia - PRAMS -
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Reproductive Health, n.d.-b). These statistics highlight the urgent need for comprehensive
interventions and support for addressing substance use in pregnancy in West Virginia.

Due to the rise in maternal substance use disorder and neonatal abstinence syndrome in
West Virginia (Stitely et al., 2015), the West Virginia Perinatal Partnership set out to improve
perinatal health in the state (Drug Free Moms and Babies Project, 2017). To best meet the needs
of this high-risk population, the Partnership established the Substance Use in Pregnancy
Committee to provide recommendations for public policy, identify best practices, and develop
collaborative and coordinated strategies for pregnant and postpartum women with substance use
disorders. This committee ultimately led to the creation of the Drug Free Moms and Babies
(DFMB) Project, on which efforts to establish integrated and comprehensive care models for

pregnant women with substance use disorders began in 2011.

4.2 DFMB Framework

The DFMB framework is a novel approach to treating maternal substance use disorder.
While each site retains some differences due to their varying structures, programs established as
part of the DFMB model provide four basic components: (1) Integration of behavioral health and
maternity care; (2) Placement of the Screening, Brief Intervention, and Referral to Treatment
(SBIRT) Model into care delivery; (3) Long-term monitoring of participants from pregnancy
through the second birthday of their child; (4) Establishment of partnerships with local and/or
statewide partners to acknowledge the problem of substance use in pregnancy. The implementation
and integration of the four components of DFMB into pilot sites are critical to support and maintain

the recovery of women with substance use disorders.
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4.2.1 Integration of Behavioral Health and Maternity Care

The integration of behavioral health and traditional maternity care has been a focus of
resources, planning, and education in the past decade, as part of the DFMB care model. Unlike
conventional models that separate medical care from substance misuse and mental health
programs, this model takes a synergistic approach to maternal care. Pregnant women, who often
receive care over an extended period, present a critical window for diagnosing and treating
substance use disorders (Metz et al., 2012). Research suggests that women aware of the health
risks to their infants are motivated to engage in positive behaviors, including seeking SUD
treatment (Van Scoyoc et al., 2016). Integrated programs have been shown to effectively reduce
maternal substance use, complications, and healthcare costs (Young-Wolff et al., 2020). The
DFMB project has a core treatment team, including the patient, maternity care provider, behavioral
health provider, substance abuse treatment provider, and community partners, working together
with team-driven, population-focused, measurement-guided, and evidence-based approaches.
Treatment teams are expected to use these values as a guide for integrated patient care, adapting

as needed to meet the unique needs of individuals and communities.

4.2.2 Screening, Brief Intervention, and Referral to Treatment

The second tenet of the DFMB Project is the integration of the Screening, Brief
Intervention, and Referral to Treatment (SBIRT) model into existing care structures. SBIRT is an
all-encompassing, integrated, and evidence-based method for locating and treating people who

have substance use disorders as well as those who are at risk of developing such disorders. The
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phases of SBIRT are described as follows by the Substance Abuse and Mental Health Services
Administration (SAMHSA) (Substance Abuse and Mental Health Services Administration, 2022):
e Screening: Screening efficiently determines the level of care that is necessary and the
severity of substance use.
« Brief Intervention: Brief intervention increases motivation for behavioral change as well
as insight and knowledge surrounding substance use.
o Referral to Treatment: If it is deemed necessary for an individual to undergo more
intensive treatment, they can receive specialized care upon a referral system.

The integration of the SBIRT model in West Virginia for addressing substance use during
pregnancy may involve modified screening methods using the state's standard maternal risk
screening tool, the Prenatal Risk Screening Instrument (PRSI), which gathers data on various risk
factors (Appendix Figure 1). Clinically relevant examinations are conducted by DFMB staff to
identify medical needs, including substance abuse and mental health disorders. Brief interventions
using motivational interviewing may be conducted by various personnel to prompt behavior
change. Referral to treatment is crucial, and resources may include maternity care providers,
behavioral health providers, substance abuse treatment services, and community-based resources.
Tailoring patient care to individual needs is emphasized for holistic treatment addressing substance

abuse and associated issues (Appendix Figure 2).

4.2.3 Long-Term Monitoring

The disease of addiction, which interferes with both brain and behavioral function, is
complicated but treatable (“Addiction: A Complex Disease Requiring a Multifaceted Treatment
Approach,” 2022). Therefore, even after long periods of sobriety, those who suffer from substance
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use disorders are vulnerable to relapse. The third tenet of the DFMB program aims to mitigate
relapse through long-term follow-up for up to two years post-delivery. The DFMB program uses
a variety of follow-up techniques for participants, such as Peer Recovery Coaching, ongoing
assistance from DFMB staff, and long-term social service initiatives. Peer Recovery Coaches are
those who have personally dealt with substance use and who help patients overcome environmental
and personal barriers to recovery through the introduction to the recovery community and
associated supports. Mothers may also receive continuity of services from DFMB staff that builds
upon the trust established between program staff and participants as a form of long-term follow-
up. Social service programs provided by the West Virginia Office of Maternal, Child, and Family

Health can serve as continued follow-up to program participants.

4.2.4 Establishment of Partnerships

The fourth and final tenet of the DFMB program focuses on collaboration with local and
statewide partners to address substance use in pregnancy, disseminate information on the issue and
employment of effective measures to ensure enhanced community cooperation. Established
partners include the West Virginia Bureau for Behavioral Health and Health Facilities (BHHF),
the West Virginia Bureau for Public Health's Office of Maternal, Child, and Family Health
(OMCFH), and the Claude Worthington Benedum Foundation. These partners provide mental
health and drug abuse services, maternal and child health services, and funding for health and
human services. DFMB program partners are encouraged to participate in regional, municipal, and
state-wide programs for the prevention, treatment, and recovery of women with substance use

disorders.
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4.3 DFMB Pilot Program

Four pilot sites were participated in the DFMB project in 2012, covering a wide range of
geographic locations across the state with differing practice modalities. These included a rural,
private practice clinic, a Federally Qualified Health Center (FQHC), a delivery hospital, and a
level 111 tertiary care facility. Each site catered to a unique patient population and adapted their
program structures to effectively address the specific needs of these patients.

Over the course of the program's implementation from 2012 to March 2018, the pilot sites
provided services to a total of 550 women. This parent study was conducted to measure qualitative
and quantitative results of the Drug Free Moms and Babies pilot project sites, as reported by Lilly
et al. in 2019. Research personnel at the pilot sites entered de-identified participant information
from medical records into a database, which was used by this study for secondary analyses. The
information collected includes demographic characteristics, medical and substance abuse histories,
and limited maternal and infant clinical outcomes. Investigator-developed questionnaires were
administered that captured efficacy and impact of the program on enrolled maternal-infant dyads.
The pilot study conducted interviews and qualitative data was reviewed annually over a three-year
period (2012-2015). The interviews revealed both positive outcomes and difficulties associated
with the DFMB program. The main concerns expressed by staff centered around the integration of
dedicated DFMB staff positions at each site, the timeliness of program implementation, and the
importance of nurturing and maintaining a collaborative treatment team.

The initial pilot sites demonstrated significant success in reducing the occurrence of
positive urine screens for non-prescribed drugs at the time of delivery among women who
completed the program. This rate declined from 81% in the first trimester to 22% at the time of

delivery. While the parent study for this secondary data analysis (Lilly et al., 2019), reported
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descriptive statistics, they conducted minimal statistical testing to explore the relationships
between variables, including program completion and urine drug screening results. This proposal
fills this gap with bivariate statistical models to better describe the clinical picture and relationships
therein of this vulnerable population.

Despite success among most (75.5%) of participants, 86 women (21.8%) tested positive
for illicit substance use at delivery despite their engagement and completion of the program. This
suggests that the program may not be entirely effective in eliminating illicit substance use among
all participants. Examining the social determinants of health may be useful to explore potential
underlying factors contributing to the continued positive urine drug screens among this population.
Social determinants of health, which encompass various social, economic, and environmental
factors that influence health outcomes, could be a valuable lens through which to understand this
outcome. For instance, examining the socioeconomic status of participants may shed light on the
role of poverty, lack of access to stable housing, or limited employment opportunities in
perpetuating illicit substance use. Further analyses in this area could contribute to a more
comprehensive understanding of the intricate interplay between social determinants of health and
substance use and ultimately inform strategies to optimize program efficacy to address these

underlying factors.
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5.0 Methods

5.1 Overview of Research Question and Current Study

The aim of this research study is to identify the social determinants of health that may be
associated with pregnant women who are enrolled in a substance use treatment program but still
test positive for illicit drug use at the time of delivery and their associated birth outcomes. The
current study focuses on participants of the Drug Free Moms and Babies project. As a result of the
success observed in the pilot sites, the Drug Free Moms and Babies (DFMB) Project has
experienced significant expansion due to grant funding through state and national grants, now
providing services to more than 2,000 women across 16 sites in 18 counties in West Virginia.
Notably, the West Virginia Bureau for Behavioral Health was awarded a three-year block grant
under the State Pilot Grant Program for Treatment for Pregnant and Postpartum Women from
SAMSHA in 2021. This grant, totaling $2.7 million, will further support services for pregnant and
postpartum women with substance use disorder in West Virginia, allowing for continued growth
and expansion of the state's DFMB program.

The current research question of interest is to identify social determinants of health that
may contribute to the persistence of illicit drug use among pregnant women despite their
engagement in the DFMB program. To investigate this research question, a retrospective analysis
of data collected from the DFMB program will be conducted. The data will include the same
categories of information as observed in the pilot study, on participant demographics associated
with social determinants of health and select maternal and infant health outcomes. By examining

the social determinants of health, this study aims to identify potential underlying factors that may
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contribute to continued illicit drug use during pregnancy, even among women who are enrolled in
a substance use treatment program. The results may have implications for the development of
targeted interventions and strategies to address the underlying social determinants of health that

contribute to continued substance use in this population.

5.2 Data Sources

This study utilized a secondary data analysis design using data collected from all 16
existing Drug Free Moms and Babies project sites across 18 counties in West Virginia between
the years 2018 and 2022. The initial analysis involved the examination of demographic data as
related to the social determinants of health, from a total of 2350 participants. These data were
compared between program completers (N=1557) and program non-completers (N=793).
Demographic data was collected from maternal self-report, including trimester entering prenatal
care, trimester entering the DFMB project, maternal age at time of program entry, race, housing at
time of program entry, insurance, income, education, employment, marital status, cohabitation,
and planned pregnancy. It is worth noting that the analysis did not include site identifiers or
characteristics as part of the variables examined for participants.

A subsequent subset analysis was performed on for this study on data from women to
compare the statistical relationship between the social determinants of health and urine drug
screening results at delivery (Figure 1). Participants who did not complete the program (N=793)
were excluded from this analysis. Further exclusions were made for participants who did not report
urine drug test results at delivery (N=287), as well as those who tested positive for prescription

drug use only (N=312). Participants who tested positive for prescription drug use only were
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excluded, as they may potentially confound the results of the study. If the study includes data on
prescribed drug use, it may be difficult to distinguish between intended and unintended drug use.
For example, a mother who tests positive for a prescribed drug may have been using it as prescribed
by her healthcare provider for a legitimate medical condition, or she may have been misusing it in
excess. Without proper documentation or information on the purpose and dosage of the prescribed
drug use, the study may misinterpret the true nature of the drug use and its relationship with the
social determinants of health. The final cohort for analysis consisted of 958 program enrollees,
with 524 testing negative and 434 testing positive for illicit substances on urine drug screening at

delivery.

DFMB enrollees
(n=2,350)
Program completers
(n=1,557)

Excluded (n=599):
« Did not report urine drug
screening results (n=287)
« Reported positive urine drug
screening results for prescribed
only (n=312)

(n=958)

T

Positive (non-prescribed)
urine drug screening at
delivery
(n=434)

[ Final cohort }

Negative urine drug
screening at delivery
(n=524)

Figure 1 Sample Cohort of Program Completers (N=958)
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Additionally, infant outcome data from medical records, including gestational outcome
(term or preterm) and NAS diagnosis were available for some program completers included in the
subset analysis. The statistical associations between urine drug screening and infant outcomes were
examined, applying the same exclusion data. To further investigate the relationship between
gestational outcome, NAS diagnosis, and urine drug screening results, a composite variable was
created and used in the analysis. The evaluation was acknowledged by the University of Pittsburgh
Institutional Review Board as Non-Human Subjects research, qualifying as an exemption for

analysis of existing data with de-identification.

5.3 Statistical Analysis

The study utilized bivariate tests, including chi-square tests where applicable, to examine
the relationship between each social determinant of health and the dependent variable of maternal
urine drug test result at delivery. This analysis was conducted on the entire sample for both
program completers and non-completers, as well as for program completers who met inclusion
criteria for the subset analysis. Moreover, the subgroup analysis included bivariate tests to explore
the association between social determinants of health and the dependent variable of maternal urine
drug screening result at delivery. Finally, a covariate analysis was performed to examine the
relationship between birth outcomes (the composite variable of gestational outcome and NAS
diagnosis) and maternal urine drug screening result. Variables with missing data below 5% were
considered to be normally distributed. Significance was set at p<0.05 for all analyses. All data

management and analysis were conducted using STATA version 16.
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6.0 Results

6.1 Overall Patient Demographics: Program Completion Status

Demographic information of patients pertaining to social determinants of health was
collected for a total of 2350 unique individuals, which included all DFMB enrollees between 2018-
2022. The enrolled individuals were classified into two groups based on program completion
status: program non-completers (N=793) and program completers (N=1557). Bivariate analyses
were conducted to examine the associations between social determinants of health and the
identified groups.

Statistically significant associations were found between program completion or non-
completion status and various variables related to the social determinants of health among DFMB
enrollees (N=2350) (Appendix Table 1). Statistical analysis revealed a significant relationship
between program completion status and both prenatal care attendance and enrollment in the DFMB
Project, with each defined as a minimum of one visit. Among enrollees, the majority (56.6%)
entered prenatal care during their first trimester with similar rates for each program completers
and program non-completers (p<0.001). Regarding DFMB entry, there was a higher likelihood of
first trimester enrollment among program non-completers (39.1%) compared to program
completers (25.0%), with the majority of program completers entering in the second trimester
(39.0%, p<0.001). Program completers tend to be slightly older, on average, compared to non-
completers (p<0.001). Among program non-completers, a higher proportion of pregnancies that
were not planned or desired (10.3%) was observed compared to completers (7.0%). The majority

of enrollees were unmarried (72.2%) and cohabitating (46.2%), and among program non-
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completers, there was a higher likelihood of being separated/divorced/widowed and cohabitating
compared to program completers (p=0.009, p=0.019). Program completers were more likely to
have a permanent residence (p<0.001), higher rates of private insurance (p<0.001), higher
education levels (e.g., college graduate/graduate school; p<0.001), and full-time employment
(p<0.001) compared to non-completers. Additionally, increasing income level was associated with
a higher rate of program completion (p<0.001).

The results indicate that there are no significant differences in maternal race between
program completers and non-completers (p=0.209). However, it is of note that most of the
participants in both groups identified as White (91.7% completers vs 89.7% non-completers), with
smaller proportions identifying as Black, Mixed race, or having missing/unknown race

information.

6.2 Subset Analysis

Of the program completers who reported urine drug screening results at delivery (N=958),
524 participants were reported to have a negative urine drug screen at delivery, while 434
participants were reported to have a positive urine drug screen (for non-prescribed drugs) at

delivery.
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6.2.1 Social Determinants of Health

Several variables among the final cohort (N=958) showed a statistically significant
association with urine drug screening results at delivery (Appendix Table 2). Women who reported
a planned pregnancy were less likely to have a positive urine drug screen at delivery compared to
those who reported an unplanned pregnancy, regardless of whether or not the pregnancy was
desired (p<0.001). For each unit increase in maternal age at program entry, there was a 0.035
increase in the log-odds of having a negative urine drug screen at delivery (p=0.0018). Participants
who were cohabitating had a higher percentage of positive urine drug screens at delivery compared
to those who were not cohabitating (p=0.010). Participants who entered during the third trimester
or postpartum period had a higher percentage of positive urine drug screens at delivery compared
to those who entered during the first or second trimester (p<0.001). Participants who were living
in temporary housing, shelters, jail/prison, or homeless at the time of program entry had higher
rates of positive urine drug screens at delivery compared to those living in a permanent residence,
with friends/family, or in a residential treatment program (p=0.010). Participants with Medicaid
insurance had a higher prevalence of positive urine drug screens at delivery compared to those
with private insurance (p=0.001). As income level increased, there was a significant reduction in
the proportion of positive drug urine screens at delivery (p<0.001). Participants who were not
employed had a higher percentage of positive urine drug screens at delivery compared to those
who were employed part-time or full-time (p=0.001).

Results show that there is no significant difference in the proportion of women who tested
positive for drug use at delivery based on race (p=0.687). Similarly results show that there is no
significant difference in the proportion of women who tested positive for drug use at delivery based

on education level (p=0.146) or marital status (p=0.391).
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6.2.2 Birth Outcomes

Analysis of maternal drug screening results at delivery and infant outcomes found a
positive association between drug screening results at delivery and infant gestational outcomes
(Appendix Table 3). The gestational outcomes reported in this study showed that most of the births
(81.7%) were live term births, while a smaller proportion (8.1%) were live preterm births. The
occurrence of preterm births was significantly associated with positive urine drug screening results
at delivery (p=0.021). Additionally, infants diagnosed with Neonatal Abstinence Syndrome (NAS)
at birth were more likely to have positive urine drug screenings at delivery, indicating an
association between NAS diagnosis and drug exposure during pregnancy (p<0.001).

Upon conducting covariate analysis (Appendix Table 4), the study found that participants
who delivered at full-term without an NAS diagnosis had the highest proportion of negative urine
drug screening at delivery (85.9%, p<0.001). However, the majority (52.3%) of positive urine drug
screenings were observed among those who delivered full-term without an NAS diagnosis.
Conversely, among the women who screened negative for drug use at delivery, 5.5% delivered
preterm without an NAS diagnosis. In contrast, 7.6% of those who screened positive for drug use

at delivery delivered preterm without an NAS diagnosis.
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7.0 Discussion

7.1 Social Determinants of Health

In this section, we will discuss how the social determinants of health relate to completion
rates of substance use disorder treatment programs and drug screening results for pregnant women
in the Drug Free Moms and Babies Project. Specifically, we will examine how factors at the four
levels of the social ecological model are associated and consider the implications of these findings

to enhance the DFMB Project and its programmatic outcomes.

7.1.1 Individual Level

Younger maternal age was associated with both program non-completion and positive
urine drug screening result at delivery. Younger women have been found face challenges such as
lack of social support (Salas-Wright et al., 2015) and increased likelihood of financial instability
(Stone, 2015). Having social support is typically essential for treating substance use disorder and
achieving recovery since it can give individuals a feeling of belonging, responsibility, and
motivation to participate in treatment. Additionally, financial stability is crucial for treatment
programs, as they require not only supports to pay for treatment-related expenses, but also meet
basic needs including the purchase of reliable housing and food. The lack of these factors for
younger participants may contribute to non-completion of the DFMB program. Studies also show
that pregnant adolescents have the highest illicit drug use rates, followed by young adults and then

adults (Stone, 2015). Limited awareness of the harms of substance use during pregnancy, risk-
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taking behaviors, and social and economic challenges may contribute to this trend. Considering
these factors may explain the higher rates of positive urine drug screening results at delivery among
younger program participants.

Planned pregnancy status was associated with program completion and urine drug
screening results, notably that unplanned pregnancies were associated with program non-
completion and positive urine drug screening results at delivery. The estimated rate of unintended
pregnancy among pregnant women enrolled in DFMB of 73% is much higher than the national
rate of 45% (Finer & Zolna, 2016). Unplanned pregnancies have previously been linked to
inadequate prenatal care, as well as adverse birth outcomes due to increased exposure of the
developing embryo and fetus to illicit drug use, alcohol consumption, smoking, and poor nutrition
(Hellerstedt et al., 1998; Rosenberg et al., 2003). The obstacles that individuals with SUD
encounter when accessing healthcare, such as discrimination and maltreatment, can result in
limited utilization of services, potentially contributing to the high rates of unintended pregnancy.
Women who use drugs, for instance, may avoid seeking medical care due to concerns about being
reported to law enforcement by healthcare providers, as supported by research (Biancarelli et al.,
2019; Stengel, 2014; Swan et al., 2020) which may explain higher rates of program non-

completion and testing positive for drug use at delivery.

7.1.2 Interpersonal Level

Relationship breakdowns and less stable relationships may pose challenges for completing
a treatment program for substance use disorder. Women who were unmarried were found to be
more likely to be program non-completers compared to those who are married. This finding may
be explained by the documented link between stress and substance use, suggesting that unmarried
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women who are the sole provider for their family and have limited income may turn to illicit drug
use as a way of coping (O’Doherty, 1991; O’Doherty and Davies, 1987), and thus disengage with
treatment. On the other hand, it is possible that this result suggests the protective role of being
married and having social support against substance use, as previous studies have indicated
(Duncan et al., 2006; Heaman and Chalmers, 2005). This protective factor could enable these
women to have the necessary support to stay engaged in DFMB and successfully finish the
program. Although marital status was not found to have a statistically significant association with
maternal urine drug screening results, the study's findings suggest that unmarried women may be
more vulnerable to stress and limited social support, which may increase their risk of substance
use and decrease their risk of testing negative for drug use upon delivery. Therefore, further
research should investigate the relationship between social support, stress management, and
substance use outcomes in unmarried women enrolled in substance use treatment programs.
Cohabitation is another social determinant of health that was found to be statistically
associated with program non-completion and positive urine drug screening results at delivery.
Research indicates that cohabitating relationships are generally less stable than married
relationships in various countries, including the United States (Thomson et al., 2019; Bastin et al.,
2012; Kennedy and Thomson, 2010). Additionally, some studies have suggested that cohabitating
couples may have lower commitment to the relationship and more depressive symptoms than
married couples (Stanley et al., 2004). Thus, cohabitating relationships may pose challenges for
women completing treatment programs for substance use disorder and abstaining from drug use
throughout the program. While a minimal amount of research has been performed on the
association between cohabitation and substance use, one study survey data from more than 1,400

heterosexual couples who were living together between 2001 and 2016 suggested that cohabiting
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partners' behaviors, particularly their drinking habits, may be influenced by living together. The
data indicated that one partner's drinking patterns could significantly predict the future alcohol
consumption of both partners. In the present study, this suggests that if a DFMB participant was
living with a partner who also engaged in substance use or had a substance use disorder, they might
be more inclined to adopt similar behaviors. Living environments with frequent exposure to
substances may make it harder for these women to continue engage in their own treatment through

program completion, as well as test negative for drug use at delivery.

7.1.3 Community Level

Both program completers and non-completers had a higher likelihood of entering prenatal
care during the first trimester of pregnancy. While early initiation of prenatal care has been linked
to better health outcomes for mothers and babies, including decreased risk of low birthweight and
prematurity (EI-Mohandes et al., 2003), one study found that women who used illicit substances
lacked trust in healthcare providers to safeguard them from the legal and social repercussions of
identification, which led them to avoid or emotionally disconnect from prenatal care (Roberts et
al., 2010). Non-completion of the program for the participants who entered prenatal care early may
be due to the fear that sustained engagement will lead to legal ramifications, such as loss of child
custody or incarceration.

On the other hand, when it comes to enrollment in the DFMB Project, most program
completers enrolled during the semester trimester, while the majority of program non-completers
enrolled in the first trimester. Previous research indicates that early interventions for substance use
disorders have been associated with numerous benefits, such as preventing the development of
severe substance dependency and related physical, psychological, and emotional problems
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associated with addiction (Abuse, 2016). Insufficient research has been conducted on the impact
of enrolling in substance use treatment in a timely manner on program outcomes. Based on the
findings related to disengagement from prenatal care, it is possible that similar factors may play a
role in the decision of individuals to disengage from substance use treatment and not complete the
DFMB Project altogether early on. Stigma and the fear of punitive measures from healthcare
providers are known to be significant deterrents for those seeking treatment for their substance use
disorders (Stone, 2015). However, additional research is required to examine the degree to which
a participant's entry time into a treatment program affects their completion status.

Of program completers, early enroliment in prenatal care or the DFMB Project, specifically
during the first or second trimester, was associated with a higher likelihood of screening negative
for drug use at delivery. Studies have consistently shown that women who use substances and
receive prenatal care tend to have better outcomes and more opportunities for other health-
promoting interventions compared to those who do not receive care (Stone, 2015). Engagement in
these programs provides the mother to a range of services, including physical examinations, fetal
monitoring, and social services, as well as appropriate SUD interventions like MAT or
motivational interviewing, that empower women with knowledge and skills to make informed
choices for their own and their baby's health early on in their pregnancy. Again, there is limited
research on how the timing of participant entry to prenatal or integrated treatment programs affects
health outcomes. However, previous studies suggest that earlier entry to these programs can inform
and motivate mothers early on in pregnancy to abstain from substance use, leading to better health
outcomes.

Living in an unstable housing situation, including temporary housing, shelter, or

homelessness, was associated with both program non-completion, as well as positive urine drug
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screening at delivery. According to Cheng et al. (2014), individuals with SUD who live in unstable
housing experience higher levels of stress, anxiety, and are at greater risk of relapse compared to
those who reside in permanent housing. Additionally, participants with unstable housing pose
unique challenges for trying to overcome substance use, as they may face difficulties accessing
treatment and have limited social support networks (National Coalition for the Homeless, 2009).
For example, these individuals often cite lack of transportation as a barrier to treatment, which
may hinder their ability to complete the treatment program. Furthermore, mothers in unstable
housing situations often struggle to meet their own and their children's basic needs and rely on
substance use as a coping mechanism (Slesnick et al., 2023). Studies have reported that between
8% and 60% of samples of these mothers exhibited high rates of alcohol and substance dependence
(Chambers et al., 2014; Slesnick & Erdem, 2013; Welch-Lazoritz et al., 2015). This may help
clarify why women who live in unstable housing situations are more likely to test positive for drug
use at the time of delivery.

Results show that participants with Medicaid insurance were associated with program non-
completion and positive urine drug screening results, as compared to participants with private
insurance. Medicaid insurance can serve as a proxy of an individual's income status, as it is a
program specifically designed for low-income individuals. According to previous studies (Hsiang
et al., 2019), individuals who have Medicaid insurance may encounter more challenges when
accessing healthcare, such as having fewer treatment services available, limited provider options,
and longer wait times for appointments. Additionally, Medicaid reimbursement rates for healthcare
providers are generally lower than those for private insurance, making it less financially attractive
for healthcare providers to serve Medicaid patients. In light of the results for participants with

Medicaid insurance, it is plausible to consider that limited access to high-quality prenatal care or
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SUD treatment options may have contributed to participants not completing the DFMB program
or testing positive for drug use at delivery.

Higher education levels were associated with program completion. Although the present
study only includes women with substance use disorder, previous research by Fothergill (2008)
has shown that individuals who did not complete high school are at a 3-4 times greater risk of
developing drug use disorder compared to those with a college degree. While the reasons for this
remain largely unclear, higher educational attainment may increase an individual’s opportunity for
employment and income, which can reduce financial stress and provide a sense of stability and
support. These findings suggest that participants with a higher education level may have an
advantage in completing the DFMB program, as education may provide individuals with greater
resources and skills to overcome challenges and achieve their goals. Although education level was
not linked to maternal drug urine screening results in this study, it is still significant for program
completion. Addressing educational disparities may be important for improving treatment access
and success for individuals with substance use disorder. Further research is needed to comprehend
the relationship between education level and substance use disorder treatment outcomes.

Unemployment was associated with program non-completion and positive urine drug
screening result at delivery. A study found that individuals who were unemployed had a higher
rate of illicit drug use at 18%, compared to part-time workers at 10% and full-time workers at 8%
(Badel & Greaney, 2021). When individuals are not employed or are not part of the labor force,
they may face financial difficulties due to a lack of income or dependence on government benefits.
This financial stress may lead to increased susceptibility of drug use as a coping mechanism and
may explain why participants who were unemployed tested positive for drug use at delivery.

Additionally, without a structured routine or work schedule, individuals may have more free time
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that they may spend engaging in drug use or other risky behaviors. The absence of a structured
routine can also make it challenging for participants to comply with treatment programs, such as
substance use disorder treatment programs that demand regular attendance and involvement. This
may account for the finding of non-completion among these participants. It is worth mentioning
that substance use can also negatively affect employment opportunities, due to gaps in employment
history, criminal record, and an increased likelihood of failing drug tests necessary to obtain

employment.

7.1.4 Institutional Level

Low-income was associated with program non-completion and positive urine drug
screening results at delivery. While there is no conclusive proof of a causal relationship between
poverty and addiction, research has found a higher incidence of substance abuse among those with
lower economic status (Patrick, 2012). Consistent with prior research, one study found that
individuals who reported using illicit drugs in their lifetime were 34% more likely to experience
substance abuse-related issues in the previous year if their annual income was less than
$20,000/year (Baptiste-Roberts, 2018). Lower household income has additionally been associated
with lower health insurance coverage rates (Lee et al, 2021), increased unemployment rates (Badel
& Greaney, 2021), and lower educational attainment (Fothergill, 2008), all of which impact an
individual’s ability to access necessities, including food, stable housing, and access to healthcare.
The limited availability of basic necessities could contribute to the continuation of the poverty and
addiction cycle and may explain the higher program non-completion and positive urine drug

screening results at delivery among low-income DFMB participants.
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The study did not find any significant association between race and program completion
status or maternal urine drug screening result at delivery. However, it is important to note that the
majority of the sample included in the study was White. This means that there may not have been
enough diversity in the sample to fully capture any potential differences in outcomes among
different racial or ethnic groups. In addition, there may be other factors related to race or ethnicity,
such as discrimination, that were not measured in the study but could still impact outcomes related
to substance use disorder treatment. Therefore, it is important for future research to explore these
potential differences and to ensure that study samples are diverse and representative of the larger

population.

7.2 Birth Outcomes

Observing birth outcomes is necessary to gauge the effectiveness of the treatment program
and the gaps that still exist for the pregnant women enrolled. The analysis also adds evidence to
the growing body of literature that reports a relationship between maternal substance use disorder
and adverse infant health effects. These findings can support reliability and generalizability of
results, which has implications for public health interventions.

Preterm birth occurred at a higher rate in those women who screened positive for drug use
at delivery compared to those who did not (4.9% v. 3.2%), which is consistent with prior work
(Ney et al., 1990; Vélez et al., 2008; Baer et al., 2019). Yet, even with the overall prematurity rate
of 8.1% for DFMB participants is better than West Virginia’s live prematurity rate Statewide

(12.6%) (West Virginia Priority Topic Investments CDC, n.d.). This difference suggests that
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DFMB’s approach has the potential to improve mother and fetal health outcomes, particularly
given that heightened risks facing DFMB participants.

The results indicate a significant association between infant NAS diagnosis at birth and
maternal urine drug screenings at delivery, with women who had a positive urine drug screen more
likely to deliver infants diagnosed with NAS compared to those with a negative urine drug
screening. It is worth mentioning that 59.9% of participants who tested positive for drug use during
urine screenings at delivery had an infant who did not develop neonatal abstinence syndrome. This
observation could be clarified by investigating the specific type of drug consumed by the mother
since opioids have been found to be strongly associated with NAS, followed by antidepressants,
barbiturates, and benzodiazepines compared to other types of drugs. Unfortunately, the current
study did not include data on the type of drug used, and it would be beneficial to explore this
variable further in conjunction with NAS diagnosis. At the same time, the findings also indicate
that some women who tested positive for drug use during delivery did not have an infant diagnosed
with NAS, while some women who tested negative for drug use during delivery did have an infant
diagnosed with NAS. This suggests that the interpretation of negative drug screening results during
pregnancy should not necessarily be taken as evidence of complete abstinence from drug use. The
mother may have abstained from drug use for a period leading up to the test, but it is not a guarantee
that she has abstained from drug use altogether. On the other hand, positive drug test results do not
necessarily mean that the mother has been non-compliant with the program's recommendations. It
is important to remember that addiction is a complex issue, and it can be challenging for
individuals to stop using drugs abruptly, even with the best intentions and the support of the

program.
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When comparing the prevalence of NAS between the DFMB program and the statewide
rate in West Virginia, it was observed that NAS prevalence in the treatment program population
was approximately three percentage points higher (8.1% vs. 5.5%), which is consistent with the
high- risk population enrolled in DFMB. Despite the presence of integrated treatment programs
like the Drug Free Moms and Babies Project, additional support for the participants is still needed.

The analysis of covariates suggests both gestational outcome and NAS diagnosis are
associated with maternal urine drug screening results at delivery. The results suggest that the
occurrence of full-term delivery without an NAS diagnosis are associated with negative urine drug
screening at delivery. This finding is not unexpected since mothers who abstain from drug use
during pregnancy are more likely to have healthy gestational outcomes, such as full-term delivery
without an NAS diagnosis. On the other hand, the majority of positive urine drug screenings were
observed among those who delivered full-term without an NAS diagnosis, indicating that maternal
drug use during pregnancy may not always result in neonatal complications such as NAS. This
finding could be explained by the type of drug used by the mother, as some drugs have been found
to have a higher correlation with NAS than others. Furthermore, the fact that some women who
screened negative for drug use at delivery delivered preterm without an NAS diagnosis, and some
who screened positive delivered preterm without an NAS diagnosis, suggests that maternal drug
use during pregnancy is not the only factor contributing to preterm birth and the occurrence of
NAS. Other factors, such as genetics, environmental factors, and access to maternal healthcare,
may also play a role. Overall, the results suggest that maternal drug use during pregnancy is
associated with gestational outcomes and the occurrence of NAS but is not the only factor

contributing to these outcomes.
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7.3 Limitations

The study has several limitations that need to be considered. First, some variables in the
analysis, such as income, education, cohabitation, planned pregnancy, gestational outcome, and
NAS diagnosis had missing data in over 5% of the sample. This could be due to participants not
answering survey questions or healthcare institutions not reporting birth outcomes. The smaller
sample size due to missing data could affect the precision and validity of the analysis, making it
harder to investigate the effect of social determinants on the variables. To mitigate this issue,
statistical techniques like multiple imputation or sensitivity analyses can be used to minimize the
impact of missing data on the study's conclusions.

Second, data on many of the social determinants of health linked to substance use during
pregnancy, including mental health history, access to transportation, and stigmatization, were
either not collected and/or are difficult to measure. The lack of data on these important social
determinants of health may limit the study's ability to draw comprehensive conclusions and make
recommendations for improving substance use treatment programs for pregnant women.

Third, the study's conclusions on the social determinants of health related to the
effectiveness of substance use treatment program are limited due to the absence of a control group
and lack of information on why some participants did not complete the program. This makes it
challenging to determine the impact of these factors on the outcomes of interest and identify gaps
in access to treatment that need to be addressed to improve program engagement, retention, and
reduce substance use disorder prevalence in this population.

Fourth, a limitation pertains to the generalizability of the program. The program was
conducted in West Virginia, which has unique demographics and resources compared to other

regions. For instance, West Virginia exhibits higher rates of age-adjusted overdose mortality (90.9

52



per 100,000 vs. 28.3 per 100,000) and poverty (15.8% vs. 11.6%) compared to the national average
and may possess distinct resources aimed at addressing these challenges (Drug Overdose Mortality
by State, 2021.; US Census Bureau, 2022). Therefore, the recommendations set out for the Drug
Free Moms and Babies Project in this study may not be applicable to other integrated treatment
programs in regions with different demographic and socioeconomic characteristics.

Fifth, the study is limited by the absence of data on the quantity and nature of maternal
healthcare and substance use treatment services received by pregnant women in DFMB. This
makes it challenging to accurately evaluate engagement and participation in the treatment program
and assess the impact of each intervention on outcomes of interest. Treatment intensity is an
important factor that can influence treatment outcomes, but the lack of information on the number
of services received hinders the ability to measure it accurately. This limitation could impact the
validity of the findings and hinder the ability to draw conclusive evidence about the effectiveness
of the interventions provided.

Finally, the study's limitations include the absence of data on the location of program
participants and the services they received. Over 64% of the West Virginia population lives in
rural areas, where healthcare infrastructure is limited. The type of site where treatment is received
can also affect the resources and care available. The study may not accurately capture the impact
of limited access and resources for maternal and infant outcomes without site-by-site data.

Future studies should aim to address these limitations and incorporate a broader range of
social determinants of health, while also considering the unique characteristics of different
populations and regions, to ultimately improve the effectiveness of substance use treatment

programs and promote better health outcomes for pregnant women and their infants.
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7.4 Contributions

This research study has made significant contributions to the growing body of work that
highlights the role of social determinants of health as barriers to seeking treatment for pregnant
women with substance use disorder. Through the statistical analyses conducted in this study, |
have identified associations between social determinants of health and test results at delivery
among pregnant women enrolled in the Drug Free Moms and Babies (DFMB) program, a
substance use treatment program for pregnant women.

My findings have demonstrated that social determinants of health, such as trimester
entering prenatal care and the DFMB program, maternal age, housing, income, insurance status,
employment, cohabitation, and planned pregnancy, are important factors that can influence the
persistence of illicit drug use at the time of delivery, despite engagement in a substance use
treatment program. This provides further evidence that social determinants of health play a
significant role in shaping health outcomes for pregnant women with substance use disorder.
Furthermore, this study has examined the relationships between birth outcomes and test results at
delivery, shedding light on the potential impact of persistent illicit drug use during pregnancy on
maternal and infant health outcomes. This adds to the existing literature by providing valuable
insights into the adverse effects of continued substance use during pregnancy, even among women
enrolled in a treatment program.

The findings of this study have important implications for integrated treatment programs
that aim to reduce barriers to seeking treatment for pregnant women with substance use disorder.
By identifying the social determinants of health that contribute to persistent illicit drug use during
pregnancy, interventions and strategies can be developed to address these underlying factors and

provide more comprehensive care for this vulnerable population. Integrated treatment programs
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that consider and address social determinants of health may have the potential to improve treatment
outcomes, reduce health disparities, and promote positive birth outcomes for pregnant women with

substance use disorder.

7.5 Future Directions

Among the recommendations for a treatment program for pregnant women with substance
use disorder, several are more feasible for implementation in the short-term, while others may
require more time and resource intensive to implement effectively. Expanding the program's
referral services could aid in recruiting more individuals in the short-term. Engaging women earlier
in pregnancy through local substance abuse hotlines can be implemented relatively quickly by
establishing partnerships with local hotlines and integrating them into the referral process for the
treatment program. Hotlines may act as the first point of contact for individuals seeking help with
substance use disorder and integrating the treatment program into the referral process of these
hotlines can increase the program's visibility and accessibility to pregnant women in need. While
research on the effectiveness of helplines aimed to address substance use is limited, one study
supported that participants with increased utilization were more likely to be referred and access
treatment services compared to those who did not use the helpline (Gates, 2015). The Drug Free
Moms and Babies Project could specifically benefit by forming a partnership with HELP4WYV, a
24-hour helpline for West Virginians seeking help for substance use or mental illness. In the year
2021, the organization effectively dispensed over 1,300 doses of naloxone to individuals who
called the helpline, offering just a glimpse of the wide range of services provided (Benda, 2021).

The creation of services and resources specific to pregnant women under this helpline would allow
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the Drug Free Moms and Babies Project to expand its recruitment efforts to support early program
and/or prenatal care entry to improve programmatic outcomes.

Another short-term recommendation for strengthening program capacity is to designate a
key personnel or device within each DFMB site or region to aid in applying for governmental
assistance programs such as the Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) and Temporary Assistance for Needy Families (TANF). Applying for
governmental assistance programs can be complex and overwhelming since the application
process often involves navigating various forms, eligibility requirements, and documentation.
Additionally, the language used in these applications can sometimes be technical and difficult to
understand, and the requirements may vary by program and jurisdiction. Implementing this step
would entail securing additional funding to recruit dedicated staff members or devices for offering
assistance in accessing governmental assistance programs. However, the infrastructure for this
system is already in place in several West Virginia jails and prisons, where kiosks are specifically
designated for signing up for Medicaid upon release from incarceration. Therefore, leveraging the
existing infrastructure in these facilities can potentially streamline the implementation process for
this recommendation, making it more feasible to establish similar assistance programs within the
DFMB sites or regions.

Once the program has gained traction in terms of dissemination and support for current
enrollees, additional recommendations can be explored for potential implementation in the future,
including expanding current program capacity. Establishing a mentorship program with past
program completers who have maintained sobriety could be a future direction for the DFMB
program but may require additional resources and planning. This could involve identifying and

training mentors, developing a framework, and coordinating ongoing support. The program may
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involve educational and skill-building workshops to aid in the development of life skills and
coping mechanisms in younger women, so they are better equipped to handle the difficulties of
pregnancy, parenthood, and recovery. Although the implementation of such a program may require
a more established patient population and oversight by additional DFMB staff members, it has the
potential to provide valuable peer support and guidance for younger enrollees, ultimately
enhancing participant retention and reducing the risk of relapse.

Additionally, long-term recommendations can be made to further support the program’s
Medicaid population. Referrals to family planning services could be added to the DFMB program
to prevent future unplanned pregnancies. This could involve providing access to affordable and
effective birth control choices, educating women about contraceptive options, and may be
particularly beneficial for women enrolled in DFMB with Medicaid insurance, as West Virginia
Medicaid covers family planning services statewide. Further, the Drug Free Moms and Babies
Project could assume a more prominent role in participant advocacy for Medicaid enrollees at the
state level. This could entail coordinating with Medicaid providers to provide adequate coverage
for treatment services for substance use disorders. However, it should be acknowledged that
incorporating family planning services into the program would necessitate policy changes,
including navigating regulatory and administrative processes. Similarly, advocating for Medicaid
reimbursement for treatment services for substance use disorders would require coordination with
multiple stakeholders, including the Center for Medicare and Medicaid Services and the West
Virginia State Legislature, as well as advocacy efforts to ensure adequate coverage.

Overall, continued efforts to address social determinants of health and expand access to
integrated treatment programs can help to reduce the barriers to care for pregnant women with

substance use disorder and improve outcomes for both mothers and babies. Further research and
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interventions aimed at strengthening referral services to engage women earlier in pregnancy,
expand the capacity of current program supports, and advocacy for enrollees with Medicaid
insurance can help mitigate the negative effects of substance use disorder in pregnancy and
improve maternal and fetal health outcomes. This underscores the importance of a comprehensive
public health approach to addressing substance use disorder in pregnancy and promoting the health

and well-being of both the mother and the baby.
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8.0 Conclusion

Substance use during pregnancy is a significant public health concern that results in severe
and costly harms for both mothers and infants, leading to adverse obstetric and birth complications.
This study's findings highlight the contribution of social determinants of health such as time of
prenatal care and program entry, maternal age, housing, insurance status, income, employment
status, cohabitation, and planned pregnancy to persistent drug use among pregnant women. Thus,
a multidisciplinary approach is needed to address substance use among this population,
considering their broader social and economic context. Drug Free Moms and Babies (DFMB), an
integrated treatment program in West Virginia, exemplifies such an approach by providing tailored
services, including substance use treatment and medical care, to address the physical, mental, and
social needs of participants. While DFMB has made notable strides in reducing maternal substance
use disorder, there is potential to further address social determinants of health by incorporating
services such as housing assistance or employment services, expanding Peer Recovery Coaches
for specific demographics, and advocating for policy changes to address stigma and societal
barriers. Future efforts should capture data on reasons for program non-completion to understand
the impact of social determinants of health in this population. By taking an inclusive approach,
integrated treatment programs like DFMB can continue to improve outcomes for pregnant women

with substance use disorder and their infants.
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Appendix A

Appendix Figure 1 Image of West Virginia Prenatal Risk Screening Instrument

Healt
. > Hu WEST VIRGINIA .
N Re
auReay FOR PUBLIC HEALH PRENATAL RISK SCREENING INSTRUMENT
Last Name: First Name: LUK Date of Birth: Social Security #:
Street: City: State: Zip Code: ICounty of Residence: |Telephone: Maiden Name:
Race: (Check all that apply) U.S. Citizen: | Married: | Insurance Source:
[ white [] Black/African American [] Asian [ Yes [ Yes [ Health
[J American Indian/Alaska Native
[ Native Hawaiian/Pacific Islander O e OwNo | [ Nolnsurance
Ethnicity: [] Hispanic/Latino [ Not Hispanic/Latino O icaid #:
Date of 1st Prenatal Visit: (MM/DD/YYYY) OBSTETRICAL HISTORY: ORAL HEALTH:
Gravida Para it ing Gums O Yes [JNo
| I I Loose/Broken/Decayed Teeth [] Yes [J No
Curent [D] Term rre B L] LVe | bental visit within the last year [] Yes [ No
Welght (ls)s LMP: (MM/DD/YYYY): = = Dental cleaning in the last year [] Yes [] No
Height — : : - -
Blood Djj / Date of Last Delivery: - - EREASTEEEDING
i ?
Pressure: Type of Delivery: 1st Trimester: [] Miscarriage  [] Abortion Do you intend to breastfeed? [ Yes [ No
2nd Trimester: [] Miscarriage  [] Abortion Are you currently breastfeeding? [] Yes [ No
[ Preterm Birth  [] Term Birth
PREGNANCY RISK Current Preg. | Prior Preg. Current Preg.| Prior Preg. Current Preg. | Prior Preg.
FACTORS Y N Y N Y N Y N Y] N Y, N
PROM na  na | [0 [J | Hyperension O O (0O O] Hepatiisc O O(g o
Preterm Delivery na na O [0 | PIH/Preeclampsia O 0O |O O] Pyelonephrits olg O
Cervical Incompetence o g O O3 | wer O B | 0 [ | Chromosome Abnormalities [] olg g
Cenvical Surgery O 0O (O O] lowsithweight<2s00grams [] [ | O [J | Fetal Anomaly go|jg g
Macrosomia>4000grams  [] [ | O [ | Ectopic Pregnancy O O |0 O]|ShotCevix o|g g
Gestational Diabetes O 0O | O O | Pacental Previa O oo g OtherfUnlisted Risk Factor:
Previous Stillbirth na na [0 [ | Piacental Abruption O Oo|g a4
Oligohydramnios a ] a [ | Previous C-Section na na O [ | Bleeding during current pregnancy?
Opioid Abuse Treatment O O |0 [ | HepatitsB O OO ] Trimester:[]1st [J2nd []3rd [JNo
FAMILY HISTORY: Current Preg.| Prior Preg. | Family Hist.| MEDICAL CONDITIONS: Yes No  O" Yes No On
NN Y N Y N Meds Meds
Multiple Gestation O OO O | O O |HighBlood Pressure O 0O | O [coetingbisorder O O | O
Fetal Genetic/Structural Abnormaliies (] [] | (] [0 O 0O [kidney Disease O OO0 |smo O glg
PSYCHOSOCIAL RISK FACTORS: Yes No Diabetes O O | O |seizures O go|o
Disabled O O Asthma O 0O | O [RrnNegative O go|og
Unemployed/inadequate Income O O Heart Condition O g g |oter O goldg
Husband/Partner Employed O O Thyroid Disease Ool|g
Homeless ; ; ENVIRONMENTAL RISK FACTORS:  Yes No
Unstable Housing O O Lead: House Built before 1978 o O
Education <12 vears Ll L Viral: Cats or Birds in Home O O
Cumently in Foster Care o L Tobacco: 2nd or 3rd Hand Smoke O | |
Inadequate Transportation O O
inadequals Socal Suport O O REASONS FOR LATE ENTRY INTO PRENATAL CARE: (check all that apply)
Unplanned Pregnancy O O Does not apply Financial
Do you have enough to eat Insurance Enroliment Delay [ | child Care Issues
Eating Disorder O O Unaware of Importance of PNC  [[] | Access to pregnancy testing O
Difficulty with Reading and Understanding [~ [J Couldn't find a health provider ~ [] | Transportation
Intemet Access O O Abortion desired/unsuccessful [ | Other:
Have either of your parents had a problem with drugs? Yes [] No [] or alcohol? Yes [] No [ |Have you ever smoked d93’9“957 Yes [J No [J
Has your partner had a problem with drugs? ~ Yes [] No [] oralcohol? Yes [] No [ | Do you currently smoke cigarettes? Yes O v~ O
In the past, have you had a problem with drugs? Yes (] No [J oralcohol? Yes [] No [] :'Ye‘sk::' c\'garenes per day:
S uit (when):
During this pregnancy, have you used drugs? ~ Yes |€] No DN oralcohol? Yes [] No [] D?)es your partner smoke? Yes ] No L]
Fiave you ever besn a vicim of abgse O Violexioa? es [ o [] In the month before you knew you were pregnant, did you take prescription drugs? Yes [] No []
Has your partner's anger ever worried or scared you? Yes O No O
Have you ever felt down or hopeless? Yes[] No [] |If YES, whatwere the drugs?
Have you lost interest in things you used to do for fun? Yes D No D Who prescribed the drugs?
Provider Name and Title: (print) Provider Signature: Person Completing the form: Provider Telephone No.: Date:
I am interested in further follow-up. | give my consent for necessary referrals to be made. | understand that my participation in any referral services is voluntary and
that all information provided will be held strictly confidential.
Patient Name: (print) Patient Signature: |Date:
7317074

WVDHHR/BPH/OMCFH/DPWH PRSI 12/29/2016 PLEASE COMPLETE AND FAX TO (304) 957-0176 .
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Note. From West Virginia Department of Health and Human Services. (2016). West Virginia Prenatal Risk Screening Instrument. Retrieved from:
http://www.wvdhhr.org/mcfth/wv_prentalriskscreeninginstrument2016.pdf

Appendix Figure 2 Standard Screening, Brief Intervention, and Referral to Treatment Model

o :
c Pahents_ screened thrcu_xgh PRSL Negative No intervention
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- Treatment services:
% Group/family/individual counseling DFMB staff member
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- Case management participants while
© Community support coordinating treatment plans
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Note: Adapted from Lilly et al. (2019). Drug Free Moms and Babies: Qualitative and quantitative program evaluation results from
a rural Appalachian state. Retrieved from PubMed: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6580012/

61


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6580012/

Appendix Table 1 Social Determinants of Health and Program Completion Status, 2018-2022

Results for cell size < 5 suppressed
(N=2350)

Variable N Valid Percent Program Program Significance
Non-Completers Completers
(N=793) (N=1557)
Individual Level
Planned pregnancy p=0.002
(X?=14.9)
Planned 363 15.5% 127 (16.0%) 236 (15.2%)
Not planned, but desired 1529 64.9% 515 (65.0%) 1014 (65.0%)
Not planned, not desired 191 8.1% 82 (10.3%) 109 (7.0%)
Missing/unknown 267 11.4% 69 (8.7%) 198 (12.8%)
I T T
Interpersonal Level
I T T
Marital status p=0.009
(X?=15.2)
Not married 1699 72.2% 546 (68.9%) 1153 (74.0%)
Married 393 16.7% 136 (17.2%) 257 (16.5%)
Separated/divorced/widowed 179 7.6% 72 (9.1%) 107 (6.9%)
Missing/unknown 79 3.4% 39 (4.9%) 40 (2.6%)
Cohabitation p=0.019
(X?=7.9)
Cohabitating 1089 46.3% 347 (43.8%) 742 (47.6%)
Not cohabitating 693 29.5% 227 (28.6%) 466 (29.9%)
Missing/unknown 568 24.2% 219 (27.6%) 349 (22.4%)
I T T
Community Level
I T T
Trimester entering prenatal p<0.001
care (X?=57.6)
1 1330 56.6% 457 (57.6%) 873 (56.0%)
2 496 21.1% 182 (22.9%) 314 (20.2%)
3 138 5.9% 62 (7.8%) 76 (4.9%)
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Postpartum
Missing/unknown

Trimester entering DFMB
Project

1

2

3

Postpartum
Missing/unknown

Housing

Permanent residence
Friends and family
Homeless
Residential program

Temporary
housing/ Shelter / Jail/Prison

Missing/unknown

Insurance status

Medicaid

Private

Other

Self-pay
Missing/unknown

Education

Less than HS diploma
HS diploma/GED

Technical
training/some college

College
graduate/graduate school

228

158

700

888

426

248

88

1643

514

20

42

86

45

2052

222

28

10

38

462

1172

423

123

9.7%

6.7%

28.0%

35.5%

17.4%

9.9%

3.5%

69.9%

21.8%

<1%

1.8%

3.7%

1.9%

87.4%

9.5%

1.2%

<1%

1.6%

19.7%

49.9%

18.0%

5.2%

63

29 (3.6%)

63 (7.9%)

310 (39.1%)
281 (35.4%)
120 (15.1%)
36 (4.5%)

46 (5.8%)

508 (64.0%)
206 (26.0%)
7 (<1%)

13 (1.6%)

28 (3.5%)

31 (3.9%)

714 (89.9%)
42 (5.3%)
13 (1.6%)

5 (<1%)

19 (2.4%)

178 (22.4%)
407 (51.3%)

123 (15.5%)

18 (2.3%)

199 (12.8%)

95 (6.1%)

390 (25.0%)
607 (39.0%)
306 (19.7%)
212 (13.6%)

42 (2.7%)

1135 (72.8%)
308 (19.8%)
13 (<1%)

29 (1.9%)

58 (3.7%)

14 (<1%)

1338 (86.0%)
180 (11.6%)
15 (<1%)

5 (<1%)

19 (1.2%)

284 (18.2%)
765 (49.2%)

300 (19.3%)

105 (6.8%)

p<0.001
(X?=96.9)

p<0.001
(X?=42.1)

p<0.001
(X2=30.5)

p<0.001
(X?=38.8)



Missing/unknown 170 7.2% 67 (8.4%) 103 (6.6%)
Employment p<0.001
(X2=27.0)
Not employed 1480 63.0% 509 (64.1%) 971 (62.3%)
Employed part time 327 13.9% 103 (13.0%) 224 (14.4%)
Employed full time 462 19.7% 134 (16.9%) 328 (21.1%)
Missing/unknown 81 3.5% 47 (5.9%) 34 (2.2%)
I Institutional Level I I
I Maternal race I I p=0.209
(X2=7.16)
White 2142 91.1% 712 (89.7%) 1430 (91.7%)
Black 126 5.4% 46 (5.8%) 80 (5.1%)
Mixed race 34 1.5% 12 (1.5%) 22 (1.4%)
Missing/unknown 44 1.9% 22 (2.8%) 22 (1.4%)
Income p<0.001
(X?=35.5)
< 15k 1266 53.8% 398 (50.2%) 868 (55.8%)
15K - < 25k 484 20.6% 188 (23.7%) 296 (19.0%)
25k - < 35k 181 7.7% 76 (9.6%) 105 (6.8%)
35k - < 75k 112 4.8% 26 (3.3%) 86 (5.5%)
> 75k 38 1.6% 4 (<1%) 34 (2.2%)
Missing/unknown 269 11.5% 101 (12.7%) 168 (10.8%)
Variable Program non-completer Program completer Significance
Mean (SD) Mean (SD)
I Individual Level I I I
I Maternal age (N=955) I 27.1 (5.68) I 27.8 (5.79) I p=0.002
(X2=9.76)

64



Appendix Table 2 Social Determinants of Health and Urine Drug Screening Results of Program Completers,
2018-2022

Results for cell size < 5 suppressed
(N=958)

Variable N Valid Negative Urine Drug Positive* Urine Drug Significance
Percent Screen at Delivery Screen at Delivery
(N=524) (N=434)
I T T
Individual Level
I T T
Planned pregnancy p<0.001
(X?=49.2)
Planned 152 15.9% 109 (20.8%) 43 (9.9%)
Not planned, but desired 643 67.1% 361 (68.9%) 282 (65.0%)
Not planned, not desired 46  4.8% 17 (3.2%) 29 (6.7%)
Missing/unknown 117 12.2% 37 (7.1%) 80 (18.4%)
I T T
Interpersonal Level
I T T
Marital status p=0.391
(X?=5.20)
Not married 735 76.7% 409 (78.1%) 326 (75.1%)
Married 147  15.3% 80 (15.3%) 67 (15.4%)
Separated/divorced/widowed 52  5.4% 27 (5.2%) 25 (5.8%)
Missing/unknown 24 25% 8 (1.5%) 16 (3.7%)
Cohabitation p=0.010
(X?=9.14)
Cohabitating 480 50.1% 248 (47.3%) 232 (53.5%)
Not cohabitating 290 30.2% 180 (34.4%) 110 (25.3%)
Missing/unknown 188 19.6% 96 (18.3%) 92 (21.2%)
I T T
Community Level
I T T
Trimester entering prenatal p<0.001
care (X?=46.7)
1 592 61.8% 367 (70.0%) 225 (51.8%)
2 166 17.3% 87 (16.6%) 79 (18.2%)
3 43  4.5% 13 (2.5%) 30 (6.9%)
Postpartum 102 10.6% 33 (6.3%) 69 (15.9%)
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Missing/unknown

Trimester entering DFMB
Project

1

2

3

Postpartum
Missing/unknown

Housing

Permanent residence
Friends and family
Homeless
Residential program

Temporary
housing/ Shelter/ Jail/Prison

Missing/unknown

Insurance status

Medicaid

Private

Other
Missing/unknown

Education

Less than HS diploma
HS diploma/GED

Technical  training/some
college

College
graduate/graduate school

Missing/unknown

Employment

55

264

384

190

103

17

725

184

17

16

12

794

139

12

13

167

468

185

63

75

5.7%

27.6%

40.1%

19.8%

10.8%

1.8%

75.6%

14.4%

1.8%

1.7%

1.3%

<1%

82.9%

14.5%

1.3%

1.4%

17.4%

48.9%

19.3%

6.6%

7.8%

24 (4.6%)

171 (32.6%)
227 (43.3%)
88 (16.8%)
34 (6.5%)

4 (<1%)

411 (78.4%)
94 (17.9%)
5 (<1%)

13 (2.5%)

5 (<1%)

1 (<1%)

419 (80.0%)
96 (18.3%)
6 (1.1%)

5 (<1%)

92 (17.6%)
256 (48.9%)

105 (20.0%)

39 (7.4%)

32 (6.1%)

66

31 (7.1%)

93 (21.4%)
157 (36.2%)
102 (23.5%)
69 (15.9%)

13 (3.0%)

314 (72.4%)
90 (20.7%)
12 (2.8%)

3 (<1%)

7 (1.6%)

3 (<1%)

375 (86.4%)
43 (9.9%)
6 (1.4%)

8 (1.8%)

75 (17.3%)
212 (48.8%)

80 (18.4%)

24 (5.5%)

43 (9.9%)

p<0.001
(X?=45.4)

p=0.010
(X?=18.5)

p=0.001
(X2=18.2)

p=0.146
(X2=10.8)

p=0.001
(X?=16.6)



Not employed 574 59.9% 284 (54.2%) 290 (66.8%)
Employed part time 148 15.4% 88 (16.8%) 60 (13.8%)
Employed full time 214 22.3% 138 (26.3%) 76 (17.5%)
Missing/unknown 22 24% 14 (2.7%) 8 (1.8%)
I T 1
Institutional Level
I Maternal race I p=0.621 I
(X2=351)
White 867 90.5% 470 (89.7%) 397 (91.5%)
Black 60 6.3% 36 (6.9%) 24 (5.5%)
Mixed race 17 1.8% 9 (1.7%) 8 (1.8%)
Missing/unknown 14 15% 7 (1.3%) 5 (1.2%)
Income p<0.001
(X2=27.1)
< 15k 510 53.2% 251 (47.9%) 259 (59.7%)
15K - < 25k 185 19.3% 106 (20.2%) 79 (18.2%)
25k - < 35k 78 8.1% 53 (10.1%) 25 (5.8%)
35k - < 75k 66 6.9% 48 (9.2%) 18 (4.1%)
> 75k 23 2.4% 17 (3.2%) 6 (1.4%)
Missing/unknown 9% 10% 49 (9.4%) 47 (10.8%)
Variable Negative Urine Drug Screen at Delivery  Positive* Urine Drug Screen at Delivery  Significance
Mean (SD) Mean (SD)
I Maternal I 26.6 (5.67) I 25.4 (5.81) I p=0.002 (X2=9.76) I

age (N=955)

*Non-prescribed drugs
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Appendix Table 3 Birth Outcomes and Urine Drug Screening Results of Program Completers, 2018-2022

(N=958)

Results for cell size < 5 suppressed
Variable N Valid Negative Urine Drug Screen Positive* Urine Drug Screen Significance

Percent at Delivery (N=524) at Delivery (N=434)

I T T T T T
Gestational p=0.021
outcome (X=7.69)

Live, term birth 781 81L.7% 465 (88.7%) 316 (73.3%)

Live, pretermbirth 79  8.1% 31 (5.9%) 48 (10.8%)

Missing/unknown 98  10.1% 28 (5.3%) 70 (15.9%)
Infant NAS p<0.001
diagnosis (X=133.6)

No 739 77.1% 479 (91.4%) 260 (59.9%)

Yes 94  9.8% 6 (1.1%) 88 (20.2%)

Missing/unknown 125 13.0% 39 (7.4%) 86 (19.8%)

*Non-prescribed drugs

Appendix Table 4 Gestational Outcome, NAS Diagnosis and Urine Drug Screening Results of Program
Completers, 2018-2022

(N=958)
Variable N Valid Negative Urine Drug Positive* Urine Drug Significance
Percent Screen at Delivery Screen at Delivery
(N=524) (N=434)
I T T T T T
Gestational Outcome + NAS p<0.001
(X?=157.4)

Full term, NAS yes 83 8.7% 6 (1.2%) 77 (17.7%)
Full term, NAS no 677 70.7% 450 (85.9%) 227 (52.3%)
Full term, NAS unknown 21 2.2% 9 (1.7%) 12 (2.8%)
Pre-term, NAS yes 11 1.2% 0 (0%) 11 (2.5%)
Pre-term, NAS no 62 6.5% 29 (5.5%) 33 (7.6%)
Pre-term, NAS unknown 6 <1% 2 (<1%) 4 (<1%)

*Non-prescribed drugs
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