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Abstract
Title of Dissertation: Substance Use Disorders during Pregnancy: Comprehensive Care
and Predictors of Delivery Outcomes
Celeste Seger, Doctor of Philosophy, 2019
Dissertation Directed by: Carla Storr, ScD, MPH
[licit substance use is increasing among pregnant women seeking treatment for substance
use disorders. Resources are scarce for this vulnerable population in terms of addressing
their complex needs. Comprehensive care programs offering perinatal care services and
substance abuse treatment in a single location have been found to favorably treat
pregnant clients and positively affect neonatal and maternal delivery outcomes. To
review comprehensive care program studies, evaluate research quality, and examine
outcome criteria. Also, to examine the impact of pregnant women’s comprehensive care
attendance and pre-treatment psychiatric severity on neonatal and maternal delivery
outcomes. A systematic literature review was conducted on treatment programs offering a
so called “one-stop” comprehensive care approach. A secondary analysis study was
employed to examine the effects of treatment attendance on neonatal and maternal
delivery outcomes for pregnant women with substance use disorders receiving
comprehensive care. A subsequent secondary analysis study was completed to determine
the relationship between pre-treatment psychiatric severity and delivery outcomes for
pregnant clients with substance use disorders in a comprehensive program. The literature
review identified thirteen comprehensive care studies, most of which used an
observational design. Overall study quality was assessed as moderate for reporting and

strength of evidence. Outcome criteria measures often included neonatal parameters such



as weight, estimated gestation age, neonatal abstinence syndrome, and hospital length of
stay, and maternal delivery outcomes frequently included urine toxicology screens on
delivery and hospital length of stay. The first data analysis indicated comprehensive care
attendance was favorably related to most neonatal and maternal delivery outcomes. The
second data analysis showed similar neonatal and maternal outcomes regardless of
psychiatric severity grouping, suggesting comprehensive care as an effective treatment
for those with high levels of psychiatric symptomology. Results across all three
manuscripts illustrate comprehensive care models as a favorable treatment approach for

pregnant women with substance use disorders.
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Chapter One

1.0 Project Focus

There is a need to address the growing rate of substance use among pregnant
women. Pregnant women entering treatment with substance use disorders (SUDs) has
increased from 51% in 2000 to 64% in 2010 compared to 38% in 2000 to 49% in 2010
among non-pregnant women of childbearing age (Substance Abuse and Mental Health
Service Administration, SAMHSA, 2013). lllicit (cannabis, opioids, and stimulants) and
licit (alcohol and tobacco) substance use among pregnant women is a complex problem,
especially when also considering adverse neonatal effects. Pregnancy provides a unique
window of opportunity for women with SUDs to enter treatment, not only to improve
neonatal health, but also to improve maternal health and future parenting. Research is
needed to identify factors affecting treatment retention and favorable outcomes, and to
assess characteristics that may influence treatment response.

Over the last few decades there has been a rising interest among researchers and
healthcare providers in examining pregnancy in relation to the effects of illicit and licit
substance use. Research has also increasingly focused on health disparities affecting
women in terms of biological (sex) and culturally defined (gender) roles within the
context of SUDs (National Institute on Drug Abuse, NIDA, 2015). However, research in
this area remains minimal. The focus of this project is on examining comprehensive care
models that offer perinatal and substance abuse treatment at a single location. It also
focuses on understanding the influence of program attendance and pre-treatment

psychiatric symptomology on neonatal and maternal delivery outcomes.



This dissertation presents three manuscripts in chapters two, three, and four. The
first manuscript is a systematic literature review examining studies conducted in
comprehensive care programs. The goals of this review are to 1) evaluate the strength and
quality of the evidence, 2) assess the types of outcome criteria described, and 3)
summarize neonatal and maternal delivery findings.

The next manuscript is a secondary analysis based on data previously collected as
a standard of care from women who attended the Center for Addiction and Pregnancy
(CAP), a comprehensive care program. Data was used to explore the following specific
aim: Aim 1. To test for differences in neonatal and maternal delivery outcomes by
examining attendance for a cohort of pregnant women. It was hypothesized that quantity
of treatment attendance would favorably affect outcomes.

The third manuscript is a secondary analysis based on data originally collected for
a randomized clinical trial from women who attended CAP. This dataset was used to
investigate the following specific aim: Aim 2. To test for differences in neonatal and
maternal delivery outcomes by comparing study admission psychiatric severity for a
cohort of pregnant women. It was hypothesized that pre-treatment psychiatric
comorbidity would unfavorably affect neonatal and maternal delivery outcomes.

There is a growing need for researchers and healthcare providers to identify and
implement effective treatment approaches for this vulnerable population. The studies in
this project address unanswered research questions regarding comprehensive care
treatment utilization and investigates predictors of delivery outcome criteria to expand

the current body of literature and inform practice.



1.1 Chapter One Layout

This chapter introduces complications associated with substance use during
pregnancy and provides an overview of prevalence, adverse outcomes, barriers to care,
and treatment interventions. It begins with a brief timeline of early research on maternal
substance use and is followed by highlighting healthcare concerns and the need for
further research. A section on relevant theories is included along with justification for this
project’s guiding framework. It also offers material on general statistical procedures since
two of the three manuscripts are secondary data analysis studies.

1.2 Early Research on Maternal Substance Use

Examining neonatal and maternal outcomes in connection to maternal substance
use has a recent formative history. In the 1960s, birth defects were found among
newborns when certain medications were used to treat nausea in pregnancy and prevent
miscarriages (Lester, Andreozzi, & Appiah, 2004). These discoveries led to questioning
the influence of maternal licit and illicit substance use on the developing fetus (Lester et
al.). Although there are numerous substances of abuse, this dissertation focuses on two
licit and three illicit substance categories. Licit substance use is defined as consuming
alcohol or smoking cigarettes and illicit substance use is defined as ingesting stimulants
(cocaine, methamphetamine), cannabis, or opioids (heroin, improper use of prescribed
opioids).

Investigations in the 1970s focused on in-utero alcohol exposure and discoveries
led to understanding the symptoms and effects of Fetal Alcohol Spectrum Disorder
(Lester et al., 2004; National Institute of Health, NIH, 2010). Maternal tobacco smoking

was studied during this time and exposed neonates were found to have reduced



birthweights and increased mortality risks compared to infants from women who did not
smoke during pregnancy (Butler, Goldstein, & Ross, 1972). In the 1980s, the impact of
stimulant exposed infants was assessed in response to the crack epidemic and findings
indicated central nervous system deficits among neonates (Lester et al.; NIH). The effects
of cannabis use during pregnancy were also examined in the ‘80s and significant
associations were found between pre-term labor and maternal cannabis use (Fried,
Watkinson, & Willan,1984). Maternal opioid use was examined among early research
studies and is currently highly emphasized in relation to the opioid epidemic with
growing concerns of morbidity and mortality for the mother-baby dyad (Kron, Litt, &
Finnegan, 1975; Jansson, DiPietro, Elko, Milio, & Velez, 2012).

1.3 Substance Use Disorder Criteria

Alcohol, tobacco, stimulants, cannabis, and opioids are addictive substances, and
users of these substances often develop problems related to their use and meet the criteria
for diagnosis of a SUD. Although illicit substance use is most frequently associated with
street drugs, this categorization can also include opioid misuse with opioid medications
for pain management or medication-assisted therapy. Use of any of these substances
during pregnancy is contraindicated, however there is a distinction between use and
having a SUD. Substance use is defined as any use with the intent to feel its effects and a
SUD is a condition in which the use of one or more substances leads to clinically
significant impairment (American Psychiatric Association, APA, 2013). Two or more
substances used simultaneously (excluding tobacco) is defined as polysubstance use. The

diagnosis of a SUD is based on endorsement of several clinical criteria capturing reduced



control, weakened social abilities, increased risk-taking behaviors, and altered
pharmacological conditions (APA, 2013).

SUD symptom criteria are outlined by eleven measures: 1) taking the substance in
larger amounts or for longer than intended, 2) wanting to cut down or quit but not being
able to, 3) spending a lot of time obtaining the substance, 4) craving or a strong desire to
use the substance, 5) repeatedly unable to carry out major obligations at work, school, or
home due to substance use, 6) continuing use despite persistent or recurring social or
interpersonal problems caused or made worse by substance use, 7) stopping or reducing
important social, occupational, or recreational activities due to substance use, 8) repeating
use of the substance in hazardous situations, 9) continuing consistent use of the substance
despite acknowledgment of persistent or recurrent physical or psychological difficulties
from its use, 10) experiencing tolerance with continued use of the same amount, and 11)
experiencing withdrawal symptoms (APA, 2013). This project focuses on pregnant
women with SUDs who are frequent polysubstance users. The next section presents
prevalence of substance use during pregnancy and provides an overview of trends among
this population.

1.4 Prevalence of Substance Use during Pregnancy

Approximately 5% of women, age 15 to 44 years old, use illicit substances during
pregnancy compared to 11% usage among non-pregnant women in the same age range
(Martin, Longinaker, & Terplan, 2015a; McCabe & Arndt, 2012; SAMHSA, 2014). lllicit
substance use decreases over the course of pregnancy with rates of approximately 2%
during the 3rd trimester for women receiving treatment (SAMHSA). Alcohol and tobacco

use rates are also lower for most pregnant women at 9% for alcohol and 15% for tobacco,



relative to 55% and 24% respectively for non-pregnant women of childbearing age
(SAMHSA). Most women cease or reduce their use of these substances upon pregnancy
awareness.

Research demonstrates that pregnancy is a critical time during which women
exhibit motivation or readiness to change to engage in healthier behaviors compared to
non-pregnant women (Daley, Ageriou, & McCarty, 1998; Finkelstein, 1996; Kruk &
Banga, 2011; World Health Organization, WHO, 2016). However, there has been an
increase in the rate of illicit substance use among pregnant women compared to non-
pregnant women seeking treatment over the past decades. Reports of illicit substance use
(and most often polysubstance use) upon treatment admission has increased from 51% in
2000 to 64% in 2010 among pregnant women compared to 38% in 2000 and 49% in 2010
among non-pregnant women of childbearing age (SAMHSA, 2013). More recently,
estimates of illicit substance use among pregnant women continue to support upward
trends from 4.7% in 2015 to 6.3% in 2016 (SAMHSA, 2017).

1.5 National Trends of Substance during Pregnancy

The following studies highlight trends of illicit substance use during pregnancy
using two national data sets. The first resource is the Treatment Episodes Data Set
(TEDS), which is a census record of annual admission rates to recovery treatment
facilities. The second database is the National Inpatient Sample (NIS), which is the
largest publicly available inpatient record and contains data from approximately eight
million facilities each year. When considering these findings, it is important to note that
women with SUDs are less likely than men to enter treatment and pregnant women with

SUD:s are at an even greater likelihood of not seeking treatment compared to the general



population of illicit substance users (Covington, 2008; Greenfield et al., 2006; Grella,
1999; SAMHSA, 2009).

The TEDS dataset was examined between 1998 to 2008 and findings indicate
pregnant women were more likely to report stimulants, cannabis, and opioids as primary
substances of choice, whereas non-pregnant women were more likely to report alcohol
(McCabe & Arndt, 2012). In addition, TEDS data between 1992 and 2012 revealed
significant increases in prescription opioid use among pregnant women from 2% in 1992
to 28% in 2012, with a 38% increase in prescription opioid use across all national regions
(Martin et al., 2015a). Approximately 75% of pregnant women reported polysubstance
use and most indicated prescription opioids, heroin, cocaine, and alcohol as primary
substances of choice, and decreases in use of the latter three substances over time (Martin
et al.). Another TEDS study found pregnant women demonstrated increasing rates of
cannabis use from 1992 to 2019 from 29% to 43%, respectively (Martin, Longinaker,
Mark, Chislom, & Terplan, 2015b).

The NIS dataset was studied between 1998 to 2008 and results reveal significant
increases among maternal substance use upon delivery for narcotics (22.6%),
hallucinogens (60%), and unspecified noxious substances (85%) and decreases in
prevalence for alcohol (43.4%), and cocaine (51.3%; Pan & Yi, 2012). The NIS records
were examined to quantify opioid prevalence among this population and findings
revealed an 127% increase in opioid positive deliveries from 1.7 in 1998 to 3.9 in 2011
per 1,000 deliveries (Maeda, Bateman, Clancy, Creanga, & Leffert, 2014). Additionally,
NIS data were analyzed between 1998 to 2009 to determine the frequency of maternal

opioid use among pregnancy-related hospitalizations and findings showed an increase in



opioid use disorder diagnosis at discharge (Salihu, Mogos, Salinas-Miranda, Salemi, &
Whiteman, 2014).

1.6 Cigarette Smoking Trends during Pregnancy

Cigarette smoking is commonly associated with substance use, therefor it is
necessary to also consider tobacco rates among pregnant women with SUDs. Tobacco
use trends among pregnant women who do not have an illicit SUD have substantially
decreased in the U.S. and abroad, following an expected pattern of change upon
pregnancy awareness. The percentage of pregnant smokers in the U.S. has decreased by
approximately one-half (20% to 10%) from 1989 to 2006 (Child Trends Data Bank,
2016). Smoking decreases were found among pregnant women in Norway, Finland,
Sweden, and Australia during their third trimester (Reitan & Callinan, 2016). However,
cigarette smoking among pregnant women with SUDs persists as a formative
comorbidity. Smoking rates among this group of women are estimated between 77% and
99% (Jones et al., 2009; Tuten, Fitzsimons, Chislom, Nuzzo, & Jones, 2012a; Tuten,
Jones, & Svikis, 2003).

1.7 Neonatal Conseguences of Substance Exposure

The following account outlines adverse neonatal consequences for a given
substance. It is important to note the limitation in presenting material in this way:
outcomes may be misleading if based solely on a single substance’s contribution.
Research consistently demonstrates most pregnant women with SUD present to treatment
as polysubstance users. Therefore, it is reasonable to assume the synergistic effect of

multiple substances are greater than a single substance’s impact as summarized below.



1.7.1 Tobacco

Cigarette smoking during pregnancy has been linked to an elevated risk of
Neonatal Intensive Care Unit (NICU) admissions, spontaneous abortions, and sudden
infant death syndrome (DiFranza & Lew, 1995). Maternal tobacco smoking has been
strongly associated with an increased risk of placenta previa (placenta covers cervical
opening), placental abruption (placenta detaches from uterine wall), premature rupture of
membranes, and ectopic pregnancy (Castle, Adams, Melvin, Kelsch, & Boulton, 1999).
Neonatal adverse effects from maternal tobacco use during pregnancy is associated with
15% of preterm births and 20-30% of low birthweights (Andres & Day, 2000). It has
been suggested that tobacco smoking cessation may be a better predictor of increased
birthweight than the elimination of illicit substances (Bailey, McCook, Hodge, &
McGrady, 2011).
1.7.2 Alcohol

Fetal Alcohol Spectrum Disorder can lead to brain damage and may manifest in
cognitive, developmental, and behavioral deficits (Lester et al., 2004; NIH, 2010).
Intrauterine alcohol exposure has been linked to increased risks of miscarriage, stillbirth,
preterm delivery, and sudden infant death syndrome (Bailey & Sokol, 2011). Infants born
to mothers who drank alcohol during pregnancy were found to experience greater
agitation and lesser ability to be comforted compared to newborns without in-utero
alcohol exposure (Chen, 2012). Neonates born to heavy drinkers relative to those born to
light-to-moderate and non-drinkers had significantly lower birthweights (Chen). Maternal
alcohol use was found to adversely impact neonatal cognitive and behavior outcomes

(Flak, Bertrand, Denny, Kesmodel, & Cogswell, 2014).



1.7.3 Stimulants

Stimulant (cocaine and methamphetamine) use during pregnancy is associated
with uterine and placental vascular constriction resulting in decreased blood flow,
oxygen, and nutrients to the fetus (Dixon, 1994). Intrauterine cocaine exposure has been
associated with low birthweight, small head circumference, and short body length among
neonates (Lester et al., 2004; National Institute on Drug Abuse, NIDA, 2016). Long-term
psychological deficits were found among children who experienced in-utero
methamphetamine exposure seven years prior (Eze et al., 2016).

1.7.4 Cannabis

Maternal cannabis use during pregnancy is associated with low birthweight and
small for gestational age neonates (Alhusen, Lucea, Bullock, & Sharps, 2013). Newborns
who experienced in-utero cannabis exposure had decreased birthweights and increased
rates of NICU admissions relative to infants without cannabis exposure (Gunn et al.,
2016). High rates of small for gestational age and NICU admissions were found among
neonates from a cohort of 6,468 pregnant cannabis users (Warshak et al., 2015).
Conversely, cannabis use alone was not associated with significant adverse neonatal
outcomes, but rather its use in combination with tobacco was associated with preterm
birth, decreased head circumference, and decreased birthweight (Chabarria et al., 2016).
1.7.5 Opioids

Neonatal Abstinence Syndrome (NAS) is infant withdrawal resulting from the
sudden discontinuation of an intrauterine substance, most frequently opioids. The onset
of NAS typically presents in infants 24- to 72-hours after delivery and manifests as

neurological, gastrointestinal, and thermoregulatory deficits.
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Neonates exposed to intrauterine heroin and methadone showed decreased
sucking performance in relation to newborns without exposure to these substances (Kron
et al., 1975). Combined maternal methadone and illicit substance use resulted in
significantly reduced fetal heart rates, increased odds of preterm deliveries, and longer
neonatal hospital stays relative to maternal methadone only or pregnancy without
substance use (Jansson et al., 2012). Opioid placental results from post-partum
methadone-maintained women were found to positively correlate with NAS and
negatively correlate with newborn head circumference (de Castro et al., 2011). Neonates
with NAS relative to those without NAS had significantly lower mean birthweights, were
more frequently admitted to the NICU, and had longer hospital lengths of stay after birth
(Uebel et al., 2015). When comparing children born with and without NAS, children with
NAS were found to have an increased risk of hospital readmission from age 23-days to
10-years and were twice as likely to be readmitted for maltreatment, sensory deficits, and
behavior problems, (Uebel et al.). These NAS outcomes present even greater concern
when placed in context with the emerging trends of opioid use during pregnancy.

1.7.6. Neonatal Abstinence Syndrome Trends

National NAS trends between 1999 to 2013 found Maryland to have the highest
incident of NAS in 1999 with a rate of 7.6 per 1,000 hospital births (Ko et al., 2016). This
rate was close to three and a half times higher than Massachusetts, (the second leading
state in 1999) with rates of 2.2 per 1,000 hospital births (Ko et al.). By 2012, although
Maryland rates dramatically increased to 11.4 per 1,000 hospital births, five other states
demonstrated greater increases in NAS rates per 1,000 hospital births: Vermont (30.5),

Maine (30.4), West Virginia (21.7), Massachusetts (12.5), and Kentucky (12.3; Ko et al.).
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There has been a 63.3% increase of NAS in the U. S. from 1998 to 2008, with an
average neonatal hospital length of stay in 2008 of 16.3 days (Pan & Yi, 2012). Data
from almost 300 centers reporting on NAS between 2004 and 2013 indicate the
frequency of NICU admissions has increased from 7 per 1,000 births in 2004 to 27 per
1,000 births in 2013 (Tolia et al., 2015). Steady increases in NAS prevalence between
1997 and 2011 were also found in Canada, Europe, and Western Australia (Davies et al.,
2016).

1.8 Maternal Comorbid Concerns

Figures on maternal substance use trends during pregnancy combined with its
resulting sequalae illustrate a substantial public health concern. Physical maternal effects
of substance use mimic many of those found in the general population of substance users
(i.e. diaphoresis, xerostomia, tachycardia, muscle spasms, fatigue, depression, anxiety,
death). However, these women present to treatment with high rates of co-occurring
medical concerns, psychiatric disorders, trauma exposure, and homelessness (Alhusen et
al., 2013, Benningfield et al., 2012; Brown, Cavanaugh, Penniman, & Latimer, 2012;
Covington, 2008; Fitzsimons, Tuten, Vaidya, & Jones, 2007; Lee King, Duan, & Amaro,
2015; Tuten, Fitzsimons, & Chisolm, 2009; Tuten et al., 2011; Tuten, Jones, Tran, &
Svikis, 2004). The following sections provide a brief overview of each of these co-
occurring concerns.

1.8.1 Medical Concerns

Ilicit and licit substance use during pregnancy are associated with additional
medical concerns beyond those found in the general population. Stimulant use during

pregnancy has been linked to maternal headaches, seizures, pre-eclampsia (pregnancy
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associated hypertension), and increased risk of spontaneous abortion (Dixon, 1994;
Lester et al., 2004; NIDA, 2016). Maternal cannabis use was found to increase the odds
of having anemia compared to non-cannabis users (Gunn et al., 2016). In combination
with cigarette smoking, mothers who used cannabis had increased odds of asthma and
elevated rates of pre-eclampsia compared to pregnant nonusers of either substance
(Chabarria et al., 2016). Opioid use among pregnant women is associated with a
significant increased risk for cardiac arrest and death during hospitalization compared to
non-opioid using pregnant women (Maeda et al., 2014). Pregnant women with SUDs
demonstrated an increased risk for receiving blood transfusions and cesarean deliveries,
and longer hospital lengths of stay greater than seven days (Maeda et al.).

1.8.2 Psychiatric Disorders

Women with SUDs present to treatment more frequently with psychiatric
symptoms and disorders compared to men (Greenfield et al., 2006), and pregnant women
with SUDs often experience greater deficits compared with non-pregnant women with
SUDs (Finkelstien, 1996). Women (relative to men) with SUDs have reported greater
psychiatric severity among those attending drug court (Shannon, Jackson, Perkins, &
Neal, 2014), entering treatment (Storbjork, 2011), joining the armed services (Wooten et
al., 2013), and among those with opioid use disorders (Back et al., 2011; McHugh et al.,
2012). Psychiatric disorders among pregnant women with SUDs were found to affect
neonatal length of hospital stays (Tuten et al., 2011), treatment participation
(Benningfield et al., 2012), and social vulnerability (Lee King et al., 2015). Several co-
occurring psychiatric disorders among women with SUDs were found to inhibit access to

care, treatment retention, and favorable outcomes (Brady, Back, & Greenfield, 2009).
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Information on the most prevalent psychiatric disorders among these women are outlined
below and include mood-, anxiety-, eating-, and personality-disorders.

Mood disorders (major depressive, dysthymic, bipolar one, and bipolar two) are
the most common psychiatric disorder among women with SUDs and the main indicated
reason for seeking treatment (Brady et al. 2009; Finkelstien, 1996, McHugh et al., 2012;
Nair et al., 1997). Anxiety disorders (panic disorder with or without agoraphobia, social
and specific phobias, and generalized anxiety disorder) are the second largest reported
reason for seeking assistance (Brady et al.; McHugh et al., 2012). Co-occurring anxiety
and SUDs were found to be two times higher for women compared to men (Brady et al.;
McHugh et al.; Pagliaro & Pagliaro, 2000; Straussner & Brown, 2002). Mood and
anxiety disorder are common co-occurring disorders among women with SUDs (Brady et
al.).

Pregnant women receiving treatment for SUDs with co-occurring mood disorders
were significantly more likely to test positive for illicit substances compared to those
with co-occurring anxiety disorders and those without psychiatric disorders (Fitzsimons
et al., 2007). When comparing these same three groups, those with co-occurring anxiety
disorders were found to spend significantly more days in treatment compared to the other
two groups (Fitzsimons et al.). Conversely, pregnant women with SUDs and anxiety had
higher rates of treatment discontinuation in another study compared to pregnant women
with SUDs and depression and those with neither anxiety nor depression (Benningfield et
al., 2012). Longer hospital stays were observed for neonates born to mothers with SUDs
and mood disorders versus those without disorders (Tuten et al., 2009). Neonates born to

mothers with SUDs and higher levels of depression were found to have longer hospital
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stays compared to neonates born to mothers with SUDs and lower levels of depression
(Tuten et al., 2011).

Eating disorders have been found to frequently co-occur among women with
SUDs and personality disorders appear to co-occur with eating disorders and SUDs
(Brady et al., 2009; Covington, 2008). Although eating disorders are commonly
associated with SUDs, the etiology is unclear. A moderate correlation was found between
eating disorders and SUDs among female twin studies, especially in the presence of
compulsive binge eating (Munn-Chernoff & Baker, 2015). Substance use and eating
disorders are found often co-occur with depression, anxiety, trauma exposure, and
borderline personality disorders (Brady et al., Covington). Although research suggests a
strong overlap between personality disorders and SUDs among women, this is not well
established in the literature (Brady et al.).

1.8.3 Trauma Exposure

Women with SUDs have reported higher rates of trauma exposure (Covington,
2008; Greenfield, Back, Lawson, & Brady, 2010) and relationship dysfunction (McHugh
et al, 2012; Storbjork, 2011) compared to men with SUDs. Covington found women with
SUDs often have extensive trauma histories, from microaggressions of being female in a
male dominated society to macroaggression of persistent physical and sexual abuse.
Many women with SUDs have identified as being victims of domestic violence with
histories of childhood abuse (Brady et al., 2009; Covington; Greenfield et al.) that may
lead to increased substance use. For instance, pregnant women with SUDs who reported
intimate partner violence had higher rates of cannabis use compared to pregnant women

who did not report this phenomenon (Alhusen et al., 2013). Pregnant clients with SUDs
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who reported a history of intimate partner violence on treatment admission also presented
with more severe alcohol use, social problems, and psychiatric issues relative to those
without this history (Tuten et al., 2004).

1.8.4 Homelessness

Substantial homelessness rates often are present on treatment admission for
pregnant women with SUDs. These patients report more frequent homelessness rates
compared to men with SUDs (Tuten et al., 2003). Homelessness rates on treatment
admission among this population are as high as 39% (Brown et al., 2013; Tuten et al.).
Although women with SUDs demonstrate greater medical comorbidities, psychiatric
disorders, trauma histories, and homelessness compared to men, women were found to
receive fewer SUDs diagnoses and referrals to treatment (Greenfield et al, 2010; Wooten
etal., 2013).

1.9 Treatment Factors and Barriers to Care

Women with SUDs are less likely than men to enter treatment and when they do
choose to seek assistance, they often select indirect resources such as healthcare
providers or religious leaders (Covington, 2008; Greenfield et al., 2006). Pregnant
women with SUDs are at a greater risk of not seeking treatment compared to the general
population of substance users and when they do, they are less likely to attend and access
services (Grella, 1999; SAMHSA, 2009). Women entering women-only centers
compared to mixed-gender facilities often attend as pregnant, homeless, younger, with
prior treatment experience, and having used greater amounts of stimulants and alcohol

(Grella). Pregnant women on treatment admission frequently present as minorities,
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single, less educated, on public assistance or without income, and criminal justice
referred relative to non-pregnant women (Martin et al., 2015a; McCabe & Arndt, 2012).

When considering treatment, pregnant women with SUDs are confronted with
several barriers that may influence participation and in turn undermine the rehabilitation
process. Some external barriers include the lack of comprehensive services in a single
location, lack of child care to enable attendance, lack of transportation, and possible
discouragement to attend treatment by a partner or spouse who is using substances
(Ashley, Marsden, & Brady, 2003; Jackson & Shannon, 2016; Jansson et al., 1996; Jones
& Kaltenbach, 2013; Meixner, Milligan, Urbanoski, & McShane, 2016). Some significant
internal barriers include shame and guilt regarding substance use, fear of losing child
custody when entering treatment or upon delivery, and the internalization of social stigma
related to substance use among pregnant and parenting women (Ashely et al.; Finkelstien,
1996; Haller, Miles, & Dawson, 2003; Howard, 2015; Jackson & Shannon; Meixner et
al.). An additional barrier is that lasting treatment effects may not persist beyond the post-
partum period (Office of Women’s Health, 2016).

In terms of treatment availability, there is an inverted relationship between the
need for SUD treatment and the number of facilities. While most states in the U. S. (96%)
had higher rates of need than availability, many were running their treatment facilities at
80% capacity (Jones, Campopiano, Baldwin, & McCance-Katz, 2015). In limited supply
are treatment centers specifically addressing the complex needs of pregnant clients with
SUDs. There are few programs geared toward pregnant women with SUDs and among
those, services vary greatly. Nineteen states were identified where women-only treatment

centers offer priority access for pregnant women and 16 states plus the District of
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Columbia offer priority access for these clients in mixed-gender facilities (Guttmacher
Institute, 2016).

Another substantial barrier in SUDs treatment is the short-term care approach to a
chronic disease process, although not specifically isolated in this population. Treatment
in the U. S. has historically been based on an acute care model, which has repeatedly
failed to address the many needs of individuals with SUDs as well as the relapsing nature
of the disorder. Researchers and treatment providers have long recognized that SUDs
share similar manifestations and characteristics with other chronic illnesses such as
hypertension, asthma, and diabetes, and have similar behavioral correlates with disease
initiation, progression, relapse rates, and treatment response (McLellan, Lewis, O’Brien,
and Kleber, 2000). Best practice embraces the Disease Model and heavily advocates for
continuing care resources similar to services provided to others with chronic illnesses
(McLellan et al.).

1.10 Comprehensive Care Environments and Interventions

Despite obstacles facing recovery access and continuing care services, some
treatment modalities are addressing these barriers and providing resources for pregnant
women with SUDs. Although more resources are needed tailored specifically for this
complex population, several interventions are promising. The following section begins by
highlighting gaps in the literature regarding treatment access and its relationship with
neonatal and maternal delivery outcomes. It introduces a summary of current
interventions from comprehensive care models to medication-assisted therapy,

contingency management, and reinforcement-based therapy.
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In general, SUD treatment attendance has been associated with improved client
outcomes. Treatment attendance was positively correlated with abstinence rates among
pregnant women with low incomes (Nardi, 1997). Women with SUDs were found to
have greater treatment adherence when it was offered in women-only facilities versus
mixed-gender facilities (Greenfield et al., 2006; Greenfield et al., 2010; Shannon,
Havens, Oser, Crosby, & Leukefeld, 2011; Storbjérk, 2010; Sun, 2006; Wooten et al.,
2013). Women who accessed treatment services in women-only facilities had increased
odds of substance use abstinence and decreased criminal activity at follow-up compared
to women treated in mixed-gender facilities (Evans, Li, Pierce, &Yih-Ing, 2013).
Qualitative findings suggest that pregnant women with SUDs seeking treatment prefer
women-only centers that include a substance free environment, residential support, and
child care assistance (Grosenick & Hatmaker, 2000).

Comprehensive care facilities provide a women-only environment and offer
perinatal care and SUDs treatment services at a single location. Treatment for previously
incarcerated pregnant women with stimulant use disorders were examined and findings
recommend comprehensive care for more effective rehabilitation (Wallace, 1991). This
model type has been identified as generating greater likelihood of abstinence from licit
and illicit substances and increasing child custody at two-year follow ups (Jansson,
Svikis, & Beilenson, 2003; Jones et al., 2001). Comprehensive care models are equally
suggested in rural settings for pregnant women with SUDs (Meyers & Phillips, 2015).

Research is limited regarding the efficacy of comprehensive care adherence on
neonatal and maternal outcomes. One reason for this limitation is attributed to high rates

of study attrition among these patients. For instance, 30% of pregnant women with SUDs

19



failed to show for study entry after consenting to participate in comprehensive care
research (Jones, Haug, Silverman, Stitzer, & Svikis, 2001). Further investigation is
needed to evaluate the impact of treatment attendance on neonatal and maternal delivery
outcomes for this population within a comprehensive environment.

1.10.1 Center for Addiction and Pregnancy

The Center for Addiction and Pregnancy (CAP) is an exemplary program offering
holistic services to pregnant women with SUDs by providing a comprehensive care
environment within a community-based center in Baltimore, Maryland (Johns Hopkins
Medicine, 2015). The CAP program is the only comprehensive care facility in the state of
Maryland for pregnant women with SUDs seeking treatment and prenatal services in a
single location. The goals of CAP are decreasing childbirth complications, delivering
healthier babies to mothers in recovery, providing family planning, and offering prenatal
and pediatric care (Jansson et al., 1996). Resources at CAP include substance abuse
treatment, psychiatric evaluation and treatment, obstetric and pediatric care, and family
planning services (Jansson et al.). Women who attend CAP receive individual and group
counseling, case management, obstetric, and pediatric care delivered within a supporting
environment by providers specifically trained to work with this population. The following
sections provide a brief description of some of the interventions offered at CAP to
improve treatment access, augment recovery, and positively affect maternal and neonatal
outcomes.

1.10.2 Medication-Assisted Therapy

The standard of care for pregnant clients with primary opioid use disorders is

medication-assisted therapy (MAT) with methadone or buprenorphine. Those receiving
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MAT compared with untreated opioid use have shown decreases in neonatal mortality,
HIV risk, fluctuating levels of intrauterine opioid exposure, and pre-eclampsia risk, and
increases in fetal growth, the likelihood of infants remaining with their mothers, total
days in treatment, and relapse prevention (Holbrook, 2015; Jones, Finnegan, &
Kaltenbach, 2012; Lund et al., 2012; Peles, Sason, Schreiber, & Adelson, 2017; Tuten et
al., 2011). Although research has shown improved neonatal outcomes among a modest
sample of methadone-assisted withdrawal pregnant clients compared to MAT pregnant
clients (n = 25), MAT remains the preferred treatment for this population, especially for
those with a high risk for treatment discontinuation (Holbrook; Lund et al.). MAT alone
is often not enough to ensure optimal outcomes, therefore additional therapies are readily
incorporated into care plans for these women (Jones, Haug, Silverman, Stitzer, & Svikis,
2001).

1.10.3 Contingency Management

Contingency Management (CM) is a treatment intervention that has been used
among pregnant clients with SUDs to supplement their recovery process. This
intervention involves providing rewards to reinforce optimal health behaviors, such as
abstinence (NIDA, 2012). Contingency Management was used to incentivize pregnant
clients to maintain treatment attendance within a comprehensive care facility and findings
suggest women in the CM group (compared to those in the usual care group) were
significantly more likely to attend treatment and to have more days without opioid and
cocaine use (Jones et al., 2001). Also, CM was used to promote smoking cessation and
improve birth outcomes among pregnant women receiving MAT in comprehensive care

by separating them into three groups: treatment as usual (TAU), CM, and non-CM (Tuten
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et al., 2012a). Although birth outcomes remained similar among all groups, those in the
CM group were found to have significantly lower carbon monoxide levels (indicative of
decreased smoking) compared to the TAU and non-CM groups upon study completion
(Tuten et al.).

Researchers abroad have also implemented CM among pregnant women with
primary opioid use disorders attending treatment in a comprehensive care facility.
Additionally, CM was used in Israel among a modest group of pregnant women receiving
MAT to investigate differences among neonatal birthweights by comparing a CM group
(n =19) to a usual care group (n = 16; Peles et al., 2017). Although no birthweight
differences were detected among the two groups, results revealed that 66.7% of the study
population delivered neonates with birthweights above 2,500 grams (Peles et al.). Due to
promising preliminary results for this group, this research team recommends further
studies to be conducted using CM within comprehensive care environments.

1.10.4 Reinforcement-Based Treatment

Reinforcement-based treatment (RBT) is a comprehensive approach that is used
to assist clients with SUDs achieve and maintain abstinence by emphasizing and
rewarding their strengths. Based on operant conditioning principles and social learning
theory, RBT is a compilation of contingent incentives, motivational interviewing, relapse
prevention strategies, case management, and community outreach efforts, (Tuten et al,
2012Db). Pregnant clients receiving comprehensive care were separated into usual care and
RBT group, and findings demonstrated those in the RBT groups spent 32.6 days longer in
treatment and almost 6 times longer in recovery housing than those in the usual care

group (Jones, O’Grady, &Tuten, 2011). Although both groups showed no difference in
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the number of positive substance tests, neonates from mothers of the RBT group spent
1.3 less days in the hospital after birth (Jones et al.).

1.11 Theoretical Framework

This section reviews the process of selecting a framework for this project and
begins with a historical account of several opioid theories affected by social bias.
Summarizing inequalities among theories emphasizes how cultural views are shaped
based on the perspective of those explaining the phenomenon. When considering
appropriate models for this research, it was important to underscore unique characteristics
and challenges commonly found among pregnant women with SUDs presenting to
treatment. Relevant frameworks from formative theorists are presented with an emphasis
on relationships as a central construct. After presenting feminist perspectives, this section
ends with explaining the theoretical model used in this work and is supported with
rationales for its selection.

1.11.1 Early Opioid Use Theories

The importance of examining theoretical models for bias is first presented by
focusing on how opioid use theories changed based on social standing (Cooper, 2004). In
the 1880s, Medicinal Theory and Coping Theory were used to explain opioid misuse
among Anglo-American male physicians, proposing high mental acuity caused
individuals to seek relief. In the early 1900s, Innate Degeneracy Theory and Vice Theory
were used to explain opioid misuse among Anglo-American working-class males and in
the 1950s, among African-American males misusing opioids, theories focused on
emotional immaturity (Psychopathology Theory) and ineffective parenting

(Psychoanalytic Theory; Cooper). Major theorists during these times were typically
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affluent Anglo-American males. Although current opioid or SUDs theories are
dramatically different, this historical account addresses potential bias and calls for careful
attention when choosing relevant frameworks (Cooper).

Critical examination of a given framework is not a new idea. In the 1970s, health
science theories began to shift from paternalistic, biomedical models to holistic, gender-
specific frameworks focusing on biological, psychological, and sociological interactions.
Prior to this period there were virtually no feminist theories, let alone specific
frameworks for women with SUDs. When selecting guiding frameworks for research it is
important to ensure diversity is appropriately represented. The following section outlines
the influential work of feminist theories most aligned with pregnancy and SUDs research.

1.11.2 Feminist Theories of Substance Use

The influence of stratified, societal relationships was examined between social
superiority (males) and inferiority (females) in the Self-In-Relation Theory (Miller, 1976).
Miller challenges the masculine ideas of autonomy as a prerequisite for life satisfaction
and responds with an alternative perspective of interconnectedness as a means for growth
and development. Women’s decision-making process is contextual in nature, meaning
women consider the needs of others before deciding (Miller). Connectedness is central to
this theory and the basis in which self-esteem and greater awareness grow. In contrast to
the prevailing separateness theories to achieve self-actualization, this model presents
concepts of self and cooperation embedded within mutuality. Mutuality is defined as a
necessary component between entities within a relationship where both parties

reciprocate respect and without it both sides suffer, and dysfunction ensues.
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In connection to the Self-In-Relation Theory, biomedical theories were expanded
into a patient-center framework inclusive of molecular, individual, and societal elements
known as the Biopsychosocial Model (Borrell-Carrio, Suchman, & Epstein, 2004).
Although not a feminist theory per se, the theme of shifting from paternalist views is
present. The Biopsychosocial Model posits distress and disease are affected by multiple
features and to achieve favorable diagnoses, treatments, and outcomes patients must be
viewed as vital contributors in the healthcare process. It further states psychology can
manifest in physical ways (both favorably and unfavorably) and social dimensions are
unavoidable and altered the trajectory of care (Borrell-Carri6 et al.). Therefore, it is
necessary to link biological and psychosocial dimensions to understand disease
susceptibility and its effects.

The Self-In-Relation Theory was later revised to better reflect the significant
contribution of societal influences and the name was changed to the Relational-Cultural
Theory (Jean Baker Miller Training Institute, JBMT]I, 2016). This theory emphasizes
relationships are maintained by core cultural influences and proposes negative views of
connectedness (often undesirably labeled codependence) manifest for women as guilt and
shame. This model asserts personal and cultural ideas about relationships needs reframing
for women to more fully develop as individuals (JBMTI). Many aspects of the Relational
Theory were applied to treating pregnant women and mothers with SUDs and began with
assessing relationships throughout these women’s lives (Finkelstein, 1996). Finkelstein’s
work concentrates on substance use prevention and treatment during pregnancy and
motherhood. This approach emphasizes the importance of personal and cultural

connectedness. It is proposed that women experience pathologic disengagement from
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ineffective relationships and seek companionship through substance use due to this
disconnectedness (Finkelstein).

Women are more stigmatized than men for substance use and stigma is
substantially increased when women are pregnant or mothering (Finkelstein, 1996). Roles
of women with SUDs as daughters, partners, and parents were examined and findings
suggest these women often experienced violent family histories and tend to have partners
who initiate and perpetuate their use. Many of these women have significant histories of
sexual confusion and abuse, and experience multiple losses leading to isolation
(Finkelstein). It is suggested women maintain substance use to cope with ineffective
relationships and that the antidote to depression, loneliness, and isolation is found among
nurturing, mutual relationships. Healthcare providers are challenged to consider the
magnitude of these client’s personal relationships as well as the organizational
relationships these women encounter (Finkelstein).

If women make decisions by considering the needs of others, it is reasonable to
suggest pregnancy and motherhood are among the most important relationships in a
woman’s life (Finkelstein, 1996). Women with SUDs with limited motivation for change
may become increasingly motivated for change based on consideration of her pregnancy
or upon becoming a mother (Kruk & Banga, 2011). The mother-child dyad may serve as
an essential catalyst in the decision-making process of change for women with SUDs.
Participation in parenting programs increases the likelihood of treatment completion for
these women (Finkelstein). Finkelstein’s work has been further expanded by others in the
field of SUDs, however, she remains a prominent authority on SUDs during pregnancy

and motherhood.
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1.11.3 Mega Interactive Model of Substance Use among Women

The chosen framework to support this research is the Mega Interactive Model of
Substance Use among Women (MIMSUAW) by Pagliaro and Pagliaro (2000). Building
on prior research, the MIMSUAW defines four overarching dimensions for women with
SUDs: women, societal, time, and substance. These dimensions each house multiple
expressions and appropriately represent the complex issues surrounding pregnant women
with SUDs. Each of these dimensions is discussed below and its tenets are summarized in

the following schematic.
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Figure 1.1. The Mega Interactive Model of Substance Use among Women (Pagliaro &
Pagliaro, 2000)

The Women Dimension includes three main components: physical, psychological,

and social (akin to the Biopsychosocial Model). The physical aspects address baseline
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demographics of age, general health (pregnancy), and race, as well as genetic
predisposition. The psychological pieces contain general mental health components to
include depression, anxiety, risk-taking behavior, and self-esteem. The social variables
consider education level, marital status, homelessness, and domestic violence, along with
social support and treatment experience. In addition to addressing treatment access and
attitudes toward substance use, the Societal Dimension separates itself from the social
variable within the Women Dimension to differentiate perceived societal influence from
actual societal influence. This distinction of influence overlaps with the theme of cultural
influence found in Miller’s and Finkelstein’s work.

The Time Dimension emphasizes several elements: historical period, length of
use, and period of life. The historical period contrasts past and present use trends and is
currently seen among increased rate of opioid use and neonatal abstinence syndrome.
This period, known as the opioid epidemic refers, to the rapid increase in misuse of
prescription and illicit opioids in the U. S. and Canada starting in the late 1990s (U. S.
Department of Health and Human Services, 2018). The length of time of substance use
speaks to chronicity of the problem and severity of outcomes. The period of life in which
individuals are using is also evaluated, in this instance, during pregnancy. The fourth
dimension, the Substance Dimension, is the type of substance(s) used and pattern of use
on a continuum from nonuse to compulsive use.

The extensive design of the MIMSAUW is representative of the pervasive
features surrounding pregnant women with SUDs and was chosen for its relevance to this
work. This framework assesses determinants for individuals or groups and was used to

guide each of the three manuscripts by providing the bases for inclusion criteria and
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variable selection. For manuscript one, inclusion criteria for comprehensive care models
is based on treatment access and cultural attitudes from the Societal Dimension in the
context of Time. For manuscript two, regression models to examine treatment adherence
are built from the following dimensions: Step 1) Women (age, race, education, and
marital status), Step 2) Women (comorbidities, homelessness, and domestic violence),
Step 3) Substance (compulsive use, toxicology), and Step 4) Women (support and
treatment experience). For manuscript three, regression models to evaluate maternal
preexisting psychiatric severity are derived from the physical, psychological, and social
variables within the Women Dimension.

1.12 General Statistical Procedures

Since manuscripts two and three are secondary data analysis studies, the
following section highlights general statistical procedures not presented within the
manuscripts. Analyses for these studies were guided by the MIMSAUW framework,
research question and hypothesis, and began with data exploration. Exploratory data
analysis was used for evaluating and screening data (assessing for coding errors,
identifying missingness, examining variables of interest, and performing assumption
tests). This process was conducted to become familiar with the datasets and identify any
potential sources of bias. Descriptive statistics using IBM SPSS Statistics 24.0 were
conducted to understand the variables and their relationships to each other.

1.12.1 Preliminary

Preliminary analysis was used to examine sociodemographic characteristics via
chi-squared tests for categorical variables and continuous distributions were examined

using boxplots, P-P plots, Q-Q plots, and histograms (Alvarez, Canduela, & Raeside,
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2012; Fields, 2013). Tests distinguishing between means included 1) independent t-tests,
which differentiated between two continuous variables and 2) analysis of variance tests
(ANOVA), which compared means for multiple continuous variables. Post-hoc tests were
used to explore the nature of any differences found within ANOVA (Field; Meyers,
Gamst, & Guarino, 2013).
1.12.2 Coding

As part of the data cleaning process, variables of interest were recoded and newly
created. For example, dummy coding is a method for changing a measure into a
dichotomous variable to represent only two points: 0 and 1 (Field, 2013). Dummy coding
was done in preparation for fitting logistic regression models. Also, creating variables
was necessary if a desired effect was a characteristic found when combining (interaction
terms) or dividing variables. New variables were created to define groups with different
characteristics to allow for comparisons.
1.12.3 Power

Prior to evaluating results, a priori power analysis is performed using G*Power to
estimate if sample sizes are enough to achieve adequate power. Calculating effect size is
necessary for interpreting the impact of significant findings since results can be
uninterpretable with small samples. Effect size calculations evaluate four aspects: alpha
level ([a < .05] the odds of making a Type | error), power ([1- 3 = .80] the odds of
correctly rejecting the null hypothesis), sample size, and effect size. A lack of power
increases the risk of a Type Il error (accepting the null hypothesis when it is false, a false
negative; Boo & Froelicher, 2013; Field, 2013). G*Power analysis is a program capable

of performing sample and effect size calculations in order to correctly interpret results
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(Boo & Froelicher; Faul, Erdfelder, Lang, & Buchner, 2007; Field). According to Cohen,
effect sizes range from small (adjusted R? = .10) to large (adjusted R? = .50; Field).

A priori power analyses for the second manuscript were conducted in G*Power to
determine adequate sample sizes for small, moderate, and large effect sizes. For linear
regression, setting a err probability = 0.05, power (1-8 err probability) = 0.80, and
number of predictors = 18, a sufficient sample for a large effect size (> = 0.26) is 93,
medium effect size (2= 0.15) is 150, and small effect size (f*= 0.02) is 1022. For two-
tailed logistic regression, setting probability (y=1|x=1) HO = 0.2, a err probability = 0.05,
power (1-B err probability) = 0.80, R? other x = 0, x distribution = binomial, a sufficient
sample for a large effect size (odds ratio = 2.0) is 347, medium effect size (odds ratio =
1.8) is 492, and small effect size (odds ratio = 1.5) is 1074. The sample of 658 in this
dataset provides enough power to detect a medium effect size, however missingness must
be considered.

A priori power analyses for the third manuscript were conducted in G*Power to
determine sufficient sample sizes for small, moderate, and large effects. For linear
regression, setting a err probability = 0.05, power (1-8 err probability) = 0.80, and
number of predictors = 18, an adequate sample for a large effect size (2 = 0.26) is 93,
medium effect size (2= 0.15) is 150, and small effect size (f>= 0.02) is 1022. For two-
tailed logistic regression, setting probability (y=1|x=1) HO = 0.2, a err probability = 0.05,
power (1-B err probability) = 0.80, R? other x = 0, x distribution = binomial, a sufficient
sample for a large effect size (odds ratio = 2.5) is 192, medium effect size (odds ratio =
1.7) is 611, and small effect size (odds ratio = 1.2) is 5606. The sample of 119 in this

dataset provides enough power to detect a large effect size with linear regression models
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however, it is insufficient for logistic regression. If the odds ratio for logistic regression
models was adjusted to 2.8, an adequate sample with a large effect size would be 118.

1.12.4 Missingness

Missing data is a concern when working with secondary data as it may lead to
biased estimates and loss of power (Boo & Froelicher, 2013; Singer & Willet, 2003).
Both datasets for this project had sizable missingness on outcome variables of interest
due predominately to attrition. Missingness can occur by investigators through study
design, data collection, or data entry, and by participants through censoring, non-
response, or refusal to answer (Singer & Willet). Although prevention of missing data is
the goal, it may be unavoidable with existing data. Any identified missingness was
further evaluated and followed by determining the pattern of missingness (Meyers et al.,
2013).

There are several types of missingness, listed in order from most to least
desirable: missing completely at random (MCAR), missing at random (MAR), and not
missing at random (NMAR). MCAR assumes neither observed values nor missing values
of a variable affects probability; in other words, observed values are a random sample of
all the values within a given variable (Boo & Froelicher, 2013; Singer & Willet, 2003).
MAR infers missing values of a variable are not related to the observed values of that
variable but are related to other variables (Boo & Froelicher; Singer & Willet). For
example, if women are less inclined to report substance use compared to men based on
greater social stigma, missing data on substance use would be related to gender. NMAR
deduces that missing values of a given variable are related to the observed values of that

variable and frequently related to other variables (Boo & Froelicher; Meyers et al., 2013).
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Determining MCAR can be done with statistics, however differentiating between MAR
and NMAR is challenging and requires prior knowledge of the variables (Boo &
Froelicher).

Assessing missingness was essential since it can increase the likelihood of Type 1
and Type Il errors and effect generalizability of results (Boo & Froelicher, 2013). In
SPSS, Missing Value Analysis looked for systematic differences in observed variables
using missing versus non-missing as a group for variables with > 5% missingness (IBM,
2012; Meyers et al., 2013). Additionally, cases can be excluded listwise (when
missingness occurs in a case, the case is excluded from analysis) or pairwise (when
missingness occurs in a case, the case is excluded on a test-by-test basis; Fields, 2013).
Assumptions of listwise or pairwise deletion depends on MCAR missingness and the
procedure for determining MCAR is Little’s MCAR test (IBM; Meyers et al).

Little’s MCAR test is an omnibus test where if p < .05 then it suggests
missingness is predicted by other variables (Meyers et al., 2013). If Little’s MCAR test is
statistically significant the variables in questions are either MAR or NMAR. To
differentiate between MAR and NMAR, the variable of interest could be recoded into
“missing” versus “complete” and then logistic regression could be performed on this new
variable to see if missingness is related to other variables only (MAR) or related to
observed values of that variable as well as other variables (NMAR). Missingness in both
studies was determined to be MCAR.

1.12.5 Assumption Tests

Simultaneously with data screening was the appraisal of statistical assumptions

required for parametric testing. Although bias can occur at several points in analyses,
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most sources of bias occur from violations of assumption. Statistical assumptions are
required conditions of parametric tests to ensure accuracy of findings and include
normality, independence, linearity, additivity, homoscedasticity, and multicollinearity.
Assumptions frame the model’s structure and outline criteria for statistical testing to
assess a given model’s capabilities (Field, 2013). Each of these assumptions is further
discussed below.

The assumption of normality corresponds to several distribution facets: normal
variable distributions, normal sampling distributions, and normal error distributions
(Field, 2013). First, data must be normally distributed to correctly interpret parameter
estimates. For example, an outlier can alter means as well as the standard errors and
confidence intervals. Second, probability (sampling) distribution is the possible value for
a given statistic expected in the population. Third, optimal results depend on a normal
distribution of residual (error) in the population. When data are normally distributed, it is
safe to assume sampling distribution and error in the model are also normally distributed
(Field).

The central limit theorem states that as sample sizes get bigger distributions
become more normal, however clinical relevance needs consideration in connection with
statistical relevance (Boo & Froelicher, 2013; Field, 2013). Issues regarding outliers are
more susceptible to biased results than violations of normality (Alvarez et al., 2012; Boo
& Froelicher). Univariate test for assessing normality are Kolmogorov-Smirnov or
Shapiro-Wilk which both assess violation as p < .01 (Meyers et al, 2013). These tests

almost always indicate a violation of normality with large sample sizes.
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The assumptions of independence, linearity, and additivity are also required to
support parametric testing. In linear models, independence assumes errors associated with
one observation are not correlated with errors of other observations (Meyers et al., 2013).
Linearity requires that outcome variables are directly related to predictor variables and
additivity is the combined effect of multiple predictors in a model. Assumptions of
linearity was assessed by depicting scatterplots and using regression analysis. For
example, linearity with logistic regression was checked by using a continuous predictor
variable on a categorical outcome variable. Linearity was met if the results of this
analysis were not statistically significant (Meyers et al.).

Homoscedasticity assumes the spread of scores around a parameter are
approximately equal. This equality is required for correct interpretation of estimates and
hypothesis testing. If heteroscedasticity occurs, cases can be weighted by a function of its
variance (Field, 2013). Homoscedasticity was evaluated by Levene’s test to determine if
the sample of participants comes from a population with the same variance (Field).
Levene’s test was not significant, therefore homogeneity of variance was met (Field;
Meyers et al., 2013).

The assumption of multicollinearity is needed when executing regression models
with multiple predictors. Perfect multicollinearity renders Beta values uninterpretable
(Field, 2013). The variance inflation factor (VIF) and tolerance statistic were used to
examine the collinearity between predictor variables. This assumption was met since VIF
values were less than 10, (the average VIF was substantially greater than 1), and

tolerance values were below 0.1 (Field).
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1.12.6 Regression Models

Regression statistics are parametric models for determining the relationship and
magnitude of the predictor variable(s) to an outcome variable. General linear model (or
linear regression or ANOVA) were used with a single, continuous outcome and one or
more predictor variables. Generalized linear models (or logistic regression) were used
with a dichotomous outcome variable and one or more predictor variables. Logistic
regression requires a larger sample than linear regression models with the general rule
being approximately 30 times as many cases as parameters being estimated (Meyers et
al., 2013). As more variables were added to a model, more of the variability within that
model was explained, provided it was supported with enough power.

1.12.6.1 Linear Regression

In linear regression, the slope coefficient is used to determine how much the
outcome variable changes for a one-unit change in the predictor variable (Field, 2013;
Laerd, 2013). Assumptions to be met include normality, independence, linearity,
homoscedasticity, multicollinearity, and the absence of significant outliers (Field; Laerd).
Model criteria include prediction error (how well model predicts outcome), R?
(proportion of outcome variance explained by the model), adjusted R? (amount of
outcome variance explained if the model was derived from the population), and deviance
information criteria for goodness of fit (the evaluation of AIC, BIC, and DIC; Field;
Meyers et al., 2013). A coefficient of +1 is perfectly positively correlated, -1 is a perfect
negative relationship, and 0 indicates no relationship (Field). The F-statistic, degrees of
freedom, and probability of obtaining the F-statistic if the null hypothesis is true are

needed to interpret statistical significance (Field; Laerd). Coefficients were interpreted by
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evaluating the unstandardized coefficient Beta and the 95% confidence intervals (Field;
Laerd). Hierarchical linear regression follows these principles but allows the researcher to
control predictor variable entry based on a conceptual framework.

1.12.6.2 Logistic Regression

Logistic regression was used to determine if one or more predictor variables have
any significance effects on a dichotomous outcome variable, and how well the model
predicted the outcome (Laerd, 2013). Nagelkerke R? (pseudo R?) was used to interpret
how much variation in the outcome was explained by the model and the predictor
variable parameter was estimated using the maximum-likelihood estimation (Field,
2013). Assumptions included independence, linearity, multicollinearity, and the absence
of significant outliers (Field; Laerd). The value of the odds ratio was used to interpret the
change in the log odds resulting for a one-unit change in the predictor (Field; Laerd). The
logit link function was used to compensate for the violation of linearity since the outcome
variable is dichotomous (Field; Meyers et al., 2013). Coefficients were interpreted by
evaluating the odds ratio for each predictor Exp[B] and the 95% confidence intervals
(Field; Laerd).

Manuscripts two and three use hierarchical linear and logistic regression models
to examine the relationship between the main predictors and neonatal and maternal
delivery outcomes. The above information was incorporated into each model in those
studies. The methods sections of these two manuscripts further highlights specific

statistical procedures.
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1.13 Summary

Trends of rising substance use rates among pregnant women over the last few
decades are illustrated in the literature and accompanied with multiple adverse effects and
challenges. Although complex problems and promising interventions are identified, a
critical examination is not fully developed on treatment resource availability and
application. Research is limited among pregnant women with SUDs enrolled in
comprehensive care programs. The purpose of this project extends current knowledge and
informs practice by 1) assessing comprehensive care resources for pregnant women with
SUDs within a single location, 2) examining neonatal and maternal delivery outcomes
based on comprehensive care attendance, and 3) evaluating the impact of psychiatric
severity on neonatal and maternal delivery outcomes. Further research is needed to
understand relationships between treatment adherence and delivery outcomes.
Investigating treatment availability, attendance, and its effects for pregnant women with
SUDs is warranted to better understand the current delivery of services and to improve

recovery efforts.
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Chapter Two
Systematic Review of Comprehensive Care Models for Substance Use Disorders during
Pregnancy
2.1 Introduction

Pregnant women with substance use disorders (SUDs) are at an increased risk of
not seeking healthcare services and assistance (Grella, 1999; Substance Abuse and
Mental Health Services Administration, SAMHSA, 2009). Yet, pregnancy is typically a
decisive time during which women exhibit motivation to engage in healthier behaviors
(Daley, Ageriou, & McCarty, 1998; Finkelstein, 1996; Kruk & Banga, 2011; World
Health Organization, WHO, 2016). Recent estimates indicate an upward trend in illicit
substance use among pregnant women in the U. S. from 4.7% in 2015 to 6.3% in 2016
and an overall increase in the rate of illicit substance use among pregnant women
compared to non-pregnant women seeking treatment over the past decades (SAMHSA,
2017). Reports of illicit substance use upon treatment admission has increased more
sharply in the U. S. among pregnant women compared to non-pregnant women of
childbearing age; from 51% in 2000 to 64% in 2010 versus 38% in 2000 and 49% in
2010, respectively (SAMHSA, 2013).

When pregnant women with SUDs choose to seek assistance in the healthcare
arena, they have many complex needs as outlined in the Mega Interactive Model of
Substance Use among Women (Pagliaro & Pagliaro, 2000). Many of these women have
high rates of comorbidities, trauma histories, and homelessness (Alhusen et al., 2013,
Benningfield et al., 2012; Brown, Cavanaugh, Penniman, & Latimer, 2012; Covington,

2008; Fitzsimons, Tuten, Vaidya, & Jones, 2007; Lee, King, Duan, & Amaro, 2015;
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Tuten, Fitzsimons, & Chisolm, 2009; Tuten et al., 2011; Tuten, Jones, Tran, & Svikis,
2004). These women are more disenfranchised in terms of being minorities, unmarried,
minimally educated, criminal justice referred, and receiving public assistance compared
to non-pregnant women (Martin et al., 2015a; McCabe & Arndt, 2012). If treatment is
initiated during pregnancy, lasting recovery effects typically do not persist beyond the
post-partum period (Office of Women’s Health, 2016).

Given this complex presentation coupled with the chronicity of SUDs (McLellan,
Lewis, O’Brien, and Kleber, 2000), pregnant women with SUDs are categorized as high-
risk clients requiring specialized treatment using a multi-professional approach (World
Health Organization, WHO, 2016.) However, specialized treatment is in limited supply
and many current programs fail to address the complex needs of these patients, and
services vary greatly among the few programs designed to meet the many needs of
pregnant women with SUDs. For instance, 19 states were identified where women-only
treatment centers offer priority access for pregnant women and 16 states plus the District
of Columbia offer priority access for these clients in mixed-gender facilities (Guttmacher
Institute, 2016).

Comprehensive care programs are highlighted as an optimal approach in aiding
and supporting this population. The Center for Substance Abuse Treatment (CSAT,
2009) provides an overview of four components to include in comprehensive treatment
programs for women regardless of pregnancy status. The elements include medical
services, substance abuse treatment, life skills training, and related social services
(CSAT). A systematic literature review of comprehensive care programs is warranted

since prior reviews focus on integrated programs or coordinated services examining
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neonatal and maternal outcomes (Milligan et al., 2010; Milligan et al., 2011; Niccols et
al., 2010; Niccols et al., 2012a; Niccols et al., 2012b) or offering service descriptions,
program designs, and psychosocial interventions (Tarasoff, Milligan, Le, Usher, &
Urbanoski, 2018; Terplan, Ramanadhan, Locke, Longinaker, & Lui, 2015; Uziel-Miler &
Lyons, 2000). The main difference between program types are that integrated treatment
models coordinate services (at various locations) whereas comprehensive care models
provide multiple services at a single location. Prenatal care with SUD treatment is
strongly recommended for these high-risk, vulnerable individuals and comprehensive
care models may improve healthcare access (WHO, 2016). The goals of this review are to
1) evaluate the strength and quality of the evidence of published literature on
comprehensive care models, 2) assess the types of outcome criteria measured, and 3)
summarize maternal and neonatal findings.
2.2 Methods

Studies were identified by searching PubMed, EMBASE, CINAHL, PsycINFO,
and Cochrane CENTRAL, and through examining reference lists of retrieved articles.
Date parameters were not applied, and publication years were limited only by individual
databases (PubMed 1809-present, EMBASE 1947-present, CINAHL 1981-present,
PsycINFO 1800s-present, and Cochrane CENTRAL no restrictions). MeSH term
algorithms were collaboratively developed to include variations in pregnancy, substance
use disorders, maternal and neonatal outcomes, and treatment care models. Complete

search codes for each database are outlined in Appendix A.
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2.2.1 Inclusion Criteria

Articles included in this review focused on comprehensive care programs using a
“one-stop” model approach. The following conditions had to be met: 1) addresses SUDs
for pregnant women, 2) offers onsite perinatal care, 3) provides onsite SUD treatment,
and 4) reports quantitative findings on neonatal or maternal outcomes.

An initial search (11/17/17) yielded 1204 articles and a secondary retrieval
(10/26/18) produced 110 studies after duplicate records were removed. A title review was
conducted by two authors and 622 articles were eliminated due to lack of relevance. Six
hundred ninety-two abstracts were screened by collaborative decision-making. Full-text
reviews were performed on 144 records with 131 articles excluded for the following
reasons: coordinated services (n = 40), expert opinion (n = 35), literature review (n = 16),
foreign language (n = 13), SUD treatment alone (n = 13), provider/patient perspective (n
= 11), and screening (n = 3). Phases of this selection process are outlined below in a
PRISMA flow-chart diagram, Figure 2.1.

This review examined thirteen articles addressing SUDs in pregnancy using a
comprehensive care approach. Perinatal care for this population is high risk-obstetrical
care with pre- and postnatal services. SUD treatment may include any one of the
following services: counseling, group therapy, psychiatry, medication-assisted therapy
(MAT), detoxification, urine toxicology screening, social work services, or public health
nursing care. Neonatal and maternal outcomes may contain immediate delivery measures
or follow-up care findings.

2.2.2 Quality Assessment
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Articles were assessed using the John Hopkins Nursing Evidence-Based Practice
Rating Scale for strength and quality of evidence (Newhouse, Dearholt, Poe, Pugh, &
White, 2005). Ranking “Strength of the Evidence” study designs is based on levels
ranging from | through V as follows: Level I (experimental randomized controlled trial,
RCT, or meta-analysis of RCT), Level Il (quasi-experimental), Level Il (non-

experimental, qualitative, or meta-synthesis), Level IV (expert consensus panel based

- Initial references retrieved on Additional references retrieved
= 11/1717 on 10/26/18
® (n=1836) (n=171)
g
: l l
¥
=
[
Records after duplicates removed
| 11/17/17 (n=1204) and 10/26/18 (n=110)
=11]
=
: l
¢
& Total combined records screened | —» Records excluded
(n=692) (n=622)
-E Full-text articles assessed for — | Full-text articles excluded
2 eligibility (n=131)
= (n=144)
= Coordinated services
(n=40)
— Expert opinion (77 = 35)
J— Literature review (1= 16)
Studies addressing Foreign language (7= 13)
. . SUD treatment only
= substance use disorders in n=13)
& - : @ _ » -
E P egngncy u_s1'ng Fme stop Provider/patient
= comprehensive care models T
E (1=13) perspective (n = 11)
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S

Figure 2.1. PRISMA flow diagram of *“one-stop” comprehensive care models addressing
substance use disorders in pregnancy.
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on research evidence, i.e. systematic review), and Level V (expert opinion based on non-
research evidence, i.e. case study). Assessing “Quality of the Evidence” of scholarly
elements is determined in four domains: research consistency, well-defined summative
reviews, rigorous organizational approach, and evident expert opinion. This scale has
three outcomes ranging from high quality (A) to low quality or major flaws (C).

2.3 Results

2.3.1 Evaluating the Strength and Quality of the Evidence

2.3.1a Study Design

Study design variations existed among the thirteen articles (Table 1); five were
case-control (Belcher et al., 2005; Connaughton et al., 1975; Connaughton, Reeser,
Schut, & Finnegan, 1977; Finnegan, Reeser, & Connaughton, 1977; Krans et al., 2018)
and four were retrospective cohort studies (Green et al., 1979; Jansson et al., 1996;
Ordean & Kahan, 2011; Suffet & Brotman, 1984). Prospectively there were two multiple-
cohort studies (Burkett, Gomez-Marin, Yasin, & Martinez, 1998; Chasnoff, Griffith,
MacGregor, Dirkes, & Burns, 1989), one quasi-experimental study (Chang, Carroll,
Behr, & Kosten, 1992), and one randomized clinical trial (Jones, O’Grady, & Tuten,

2011). Publication years spanned five decades from 1975 to 2018.
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Table 2.1. Review Avrticles, Study Design, and Research Quality Evaluation.

Case-Control Studies

Authors/Years Title Sample Study Quality
Belcher, Butz, Spectrum of early n=72 Strength
Wallace, Hoon, intervention services for mean age 28.1 years, Level Il
Reinhardt, Reeves, children with mean education 10.7
and Pulsifer intrauterine drug years, minority Quality
(2005) exposure 67.1% B
Connaughton, Current concepts inthe  n =306 Strength
Finnegan, Schut, management of pregnant Level 111
and Emich opiate addicts
(1975) Quality
A
Connaughton, Perinatal addiction: n =428 Strength
Reeser, Schut,and  Outcome and Level 11
Finnegan management
(1977) Quality
A
Finnegan, Reeser, The effects of maternal  n = 1864 Strength
and Connaughton drug dependence on Level 11
(1977) neonatal mortality
Quality
A
Krans, Bobby, The Pregnancy n =248 Strength
England, Gedekoh,  Recovery Center: A mean age 28.8 years, Level lll
Chang, Maguire, women-centered minority 3.9%,
Genday, and treatment program for single 81.5% Quality
English pregnant and postpartum A
(2018) women with opioid use
disorder
Retrospective Cohort Studies
Authors/Years Title Sample Study Quality
Green, Silverman,  Outcomes of pregnancy n =105 Strength
Suffet, Taleporos, for addicts receiving age 77% 20-29 Level 11
and Turkel comprehensive care years, minority 87%
(1979) Quality
A

45



Table 2.1. Continued.

Jansson, Svikis,
Lee, Paluzzi,
Rutigliano, and
Hackerman
(1996)

Ordean and Kahan
(2011)

Suffet and Brotman
(1984)

Pregnancy and
addiction: A
comprehensive care
model

Comprehensive

treatment program for
pregnant substance users

in a family medicine
clinic

A comprehensive care

program for pregnant
addicts: Obstetrical,
neonatal, and child

development outcomes

n =100

mean age 27.7 years,
mean education 11.2
years, minority 85%,
single 90%

n=121

mean age 29.4 years,
education 65.3%
high school or less,
minority 7.4%,
single 59.5%

n=278

age 83.9% 20-29
years, education
88.8% high school
or less, minority
82.4%, single 84.5%

Prospective Cohort Studies

Strength
Level 11

Quality
A

Strength
Level 11

Quality
A

Strength
Level 111

Quality
A

Authors/Years Title Sample Study Quality
Burkett, Gomez- Prenatal care in cocaine- n = 1055 Strength
Marin, Yasin, and  exposed pregnancies mean age 26.5 years, Level lll
Martinez education 62.6%
(1998) high school or less,  Quality
minority 69.9% A
Chasnoff, Griffith,  Temporal patterns of n=115 Strength
MacGregor, Dirkes, cocaine use in mean age 26.6 years, Level lll
and Burns pregnancy minority 65.2%
(1989) Quality
A
Quasi-Experimental Study
Authors/Years Title Sample Study Quality
Chang, Carroll, Improving treatment n=12 Strength
Behr, and Kosten outcome in pregnant mean age 27.3 years, Level Il
(1992) opiate-dependent mean education 12
women years, minority Quality
24.5%, single 745% C
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Table 2.1. Continued.

Randomized Clinical Trial

Authors/Years Title Sample Study Quality
Jones, O’Grady, Reinforcement-based n =89 Strength
and Tuten treatment improves the ~ mean age 30.7 years, Level |
(2011) maternal treatment and ~ mean education 11.6
neonatal outcomes of years, minority 56%, Quality
pregnant patients single 87.5% A
enrolled in
comprehensive care
treatment

2.3.1b Settings and Samples

A total of nine comprehensive care settings were reported and of these, five
locations are confirmed as currently operational. In three instances, more than one study
was performed at the same location. Most settings were hospital-based medical clinics;
however, one was a community based high-risk obstetric and pediatric center (Belcher et
al., 2005), and another did not report location (Chang et al., 1992). In addition to
treatment for SUD and perinatal care, most programs included components of case
management, child care, pediatric care, social services, and transportation.

The comparison groups in the case-control studies varied across articles. One
study assessed 57 neonates whose mother’s received comprehensive care to 15 neonates
from mothers without treatment histories (Belcher et al., 2005). One study used five
pregnancy groups for comparison: 56 women actively using without prenatal care or
treatment, 58 women with minimal comprehensive care, 92 women with adequate
comprehensive care, 50 women without SUDs and prenatal care, and 50 women without

SUDs with prenatal care (Connaughton et al., 1975). Similarly, two other studies
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arranged participants using these same five grouping sequences yet with differences
among number of cases per group (Connaughton et al., 1977; Finnegan et al., 1977). The
most recent case-control study compared 71 pregnant women receiving buprenorphine in
comprehensive care to 177 pregnant women receiving buprenorphine at other sites
(Krans et al., 2018).

Sample sizes for the retrospective cohort studies ranged from 100 to 278 women.
These four studies assessed: 105 women between 1975 and 1977 (Green et al.,1979), the
first 100 women enrolled (Jansson et al., 1996), 121 women between 2000 and 2006
(Ordean & Kahan, 2011), and 278 women from the first five years since program
inception (Suffet & Brotman, 1984). Prospective cohort studies of 1055 (Burkett et al.,
1998) and 115 (Chasnoff et al., 1989) pregnant women compared outcomes for those
with SUDs receiving comprehensive care to those without SUDs delivering neonates in
the same hospitals. In one small study (n = 12) pregnant women receiving SUD treatment
alone were compared to those receiving comprehensive care (Chang et al., 1992). Lastly,
89 women receiving comprehensive care were compared with 47 women receiving
enhanced care which encompassed comprehensive care plus contingency incentives for
abstinence (Jones et al., 2011).

Maternal characteristics among most studies were an average age just under 30
years and education level less than high school. A large proportion of participants from
these samples were unmarried and minority women. However, there was a low minority
representation in three of these studies (Chang et al., 1992; Krans et al., 2018; Ordean &

Kahan, 2011). These women were most often described as polysubstance users, daily
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cigarettes smokers, often having experienced physical or sexual abuse, and diagnosed
with or meeting criteria for psychiatric comorbidities.

2.3.1c Strength and Quality of the Evidence

Using the John Hopkins Nursing Evidence-Based Practice Rating Scale, the
“Strength of the Evidence” was assessed as Level I11 for 11 out of 13 studies (case-
control, retrospective cohort, prospective multiple-cohort). Only two, the quasi-
experiment study and randomized clinical trial, were assessed at the highest levels, Level
Il and I, respectively. The “Quality of the Evidence” was high (A) for 85% of the studies.
However, one study received a rating of B for good quality (Belcher et al., 2005) for
well-defined methods and reasonably consistent result with sufficient numbers and
another received a rating of C for low quality reporting (Chang et al.,1992) due to poorly
defined methods and insufficient sample size. While the overall quality of the evidence
was assessed as moderate to high, higher level study designs are needed.

2.3.2 Types of Outcome Criteria Measured

2.3.2a Attendance Criteria

Nine studies mentioned participation requirements, but most lacked attendance
specifications. Four articles provided attendance parameters in accordance with a high-
risk prenatal schedule. For example, bi-weekly attendance until 32 weeks then weekly
thereafter. (Burkett et al., 1998; Green et al., 1979; Krans et al., 2018; Suffet & Brotman,
1984). Four studies reported initial inpatient or residential treatment followed by
outpatient services (Connaughton et al., 1975; Connaughton et al., 1977; Jansson et al.,
1996; Jones et al., 2011). However, only Jansson et al. and Jones et al. provided specifics

(i.e. initial residential treatment for one week with an average of 8-hours of counseling
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each day, followed with intensive outpatient care with an average of 6.5-hours of
programming per day). One study suggested attendance by reporting daily MAT
scheduling (Chang et al., 1992).

Program attendance or utilization outcomes were defined in several ways. The
most commonly reported measure was mean number of prenatal visits, followed by EGA
on treatment entry. Three studies reported program retention or length of stay from
treatment admissions to delivery (Belcher et al., 2005; Jansson et al., 1996; Jones et al.,
2011) and three studies described mean number of days in treatment (Jansson et al., 1996;
Ordean and Kahan, 2011; Suffet & Brotman, 1984). Belcher et al. assessed service hours
rendered (social work, counseling, and group therapy) and Krans et al. (2018) examined
total post-partum days. Two studies did not provide data on program attendance, however
one of these studies mentioned recruitment for enhanced programing was higher among
those newly admitted to treatment (Chang et al., 1992).

2.3.2b Maternal Assessments

As seen in Table 2.2, many studies assessed general medical, obstetrical,
psychiatric, or social aspects (i. e. arrests, domestic violence, employment, homelessness,
poverty). All studies examined aspects of substance use (i.e. history of use, last 30-day
use, substance type, route, polysubstance use, prior treatment) and most included data on
cigarette smoking. Urine toxicology screens often in combination with maternal self-
reports were frequently assessed to confirm baseline use, continued abstinence, and

abstinence on delivery.
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2.3.2c Neonatal Assessments

All but one article reported neonatal measurements including: birthweight, length,
and head circumference (Table 2.2). Most studies included an EGA measurement and
several provided Apgar 1- and 5-minute assessments. Beyond typical neonatal measures,
studies highlighted various comorbidities and complications including low birthweight,
placental abruption, preterm delivery, and small for gestational age. Neonatal abstinence
syndrome (NAS) was assessed in earlier studies according to degrees of severity
(Connaughton et al., 1975; Connaughton et al., 1977) and incident (Green et al., 1979;
Suffet & Brotman, 1984). Hospital length of stays were examined in three articles
(Connaughton et al., 1977; Jansson et al., 1996; Jones et al., 2011) and four studies
provided follow-up developmental data (Belcher et al., 2005; Chasnoff et al., 1989;

Jansson et al.; Suffet & Brotman).
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Table 2.2. Maternal and Neonatal Outcome Criteria and Summarized Results.

Maternal Criteria Summarized Neonatal Criteria Summarized
Belcher et al., 2005

1. Age 28.1 years, Domestic 1. Birth Significantly
education 10.7  violence (37%), parameters- larger
years, minority ~ forced sexual weight, length,  birthweight
67.1% activity (63%), head/ Apgar 1 (mean 3000.49),

2. Aurrests, lifetime physical and 5/ EGA length (mean
psychiatric, abuse (80%), . Comorbidity/  47.5cm), and
public- psychiatric complications  head
assistance, comorbidity (apnea, HIV circumference
social (41%). positive, (mean 33.6¢cm)
(physical/sexual Polysubstance interventricular compared with
abuse) use (55%). Mean hemorrhage, controls.

3. Substance days of low Comparably
use/cigarettes/  attendance birthweight, less
polysubstance  (132.6), mechanical complications
use successful ventilation) than controls.

4. Attendance completion Developmental Bayley Scales

5. Toxicology (6.5%). Negative markers of Infant

urine toxicology
on delivery
(75%).
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Development
generally within
average range.



Table 2.2. Continued.

Burkett et al., 1998

1.

o

Age 26.5 years,
education
62.6% less than
12" grade,
minority 69.9%
Comorbidity/
complications,
gravity,
planned/
unwanted
pregnancy,
poverty
Substance
use/cigarettes/
polysubstance
use

Attendance
Toxicology

Higher rates of
STDs among
women with
SUDs compared
to women
without SUDs.
Increased
complications
with decrease
attendance.
Comprehensive
care participants
re-entered
treatment
substance-free
with repeat
pregnancies.
Polysubstance
use (94.2%).
Ratio of positive
urine toxicology
between
comprehensive
care and prenatal
care groups was
1:4.4 week 4 and
1:2.8 week 8.
Negative urine
toxicology on
delivery (77%).
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1. Birth
parameters-
weight/ EGA

2. Comorbidity/
complications
(placental
abruption,
preterm
delivery, small
for gestational

age)

Similar rates of
birthweight,
EGA, preterm
delivery, and
small for
gestational age
between
comprehensive
care and women
without SUDs
groups, but
significantly
worse for
no/minimal care
and prenatal
care only
groups.
Significant
birthweight
increases when
attendance
exceeds 8
weeks. Term
infants with
positive urine
toxicology had a
hospital length
of stay 5.8 days
longer than
those with
negative
toxicology.



Table 2.2. Continued.

Chang et al., 1992

1.

Age 27.3 years,
education 12
years, minority
24.5%, single
74.5%
Comorbidity,
gravidity,
number of
children,
probation
Substance
use/cigarettes

Chasnoff et al., 1989

1.

2.

o &

Age 26.6 years,
minority 65.2%
Gravidity,
parity, prenatal
weight gain
Substance
use/cigarettes/
polysubstance
use

Toxicology
Developmental
markers

Comprehensive
care group
showed less
substance use
during
pregnancy and
more parental
visits compared
with MAT alone

group.

Similar cocaine
use among

substance using
groups. Cocaine

amount, route, or

frequency did
not significantly
affect adverse
outcomes.

1. Birth

parameters-
weight/ EGA

1. Birth

parameters-
weight, length,
head

. Comorbidity/

complications
(low
birthweight,
placental
abruption,
preterm
delivery, small
for gestational

age)

Higher median
birthweights
and increased
EGA among
comprehensive
care group
compared with
MAT alone

group.

Significantly
lower EGA
among
continued
cocaine use
group compared
to no cocaine
use. EGA
among first
trimester
cocaine use
group was not
significantly
different
compared to no
cocaine use.
Similar growth
parameters
(weight, length,
and head) for
first trimester
cocaine use and
Nno cocaine use.



Table 2.2 Continued.

Connaughton et al., 1975

1.

2.
3.
4. Attendance

Comorbidity/
complications
Substance use
MAT dose

Complications
decreased with
increased care.
Similar incident
of complications
for active users
and non-users
without prenatal
care. Women
with SUDs on
MAT with
counseling and
adequate prenatal
care are
comparable to
women without
SUDs with
adequate prenatal
care.
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1. Birth
parameters-
weight

2. Comorbidity/
complications
(amnionitis,
low
birthweight,
placental
abruption,
PROM)

3. NAS severity

Significant
differences in
low birthweight
between groups:
active users
(48.2%) and
non-users (16%)
without prenatal
care,
implicating
substances use
rather than lack
of care. Mild to
moderate NAS
for minimal and
adequate care
groups
compared to
severe NAS for
active users
without care.



Table 2.2. Continued.

Connaughton et al., 1997

1.

2.

Comorbidity/
complications
MAT dose,
withdrawal
symptomology
Attendance

Highest incident
of medical
complications in
minimal care
group (52.5%).
Among women
receiving MAT,
nearly half used
illicit substances
at least once,
with the highest
incident among
minimal care

group.
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1.

w

Birth
parameters-
weight/ Apgar
land5
Comorbidity/
complications
(breech
presentation,
IUGR, low
birthweight,
mortality,
placental
abruption,
PROM)

NAS severity
Hospital length
of stay

Significant
differences in
low birthweight
between active
users without
care (47.6%)
and women in
comprehensive
care (20%).
Significant
differences
between
incident of
complications
(IUGR)
between Group
active users
without care
(12.7%) and
Group non-user
without care
(2.7%). Incident
of mortality was
highest among
minimal care
group,
suggesting
MAT given at
varying times
may be more
harmful than
illicit opioid
use. Hospital
length of stay
was five times
higher for active
users without
care compared
with non-users
without care and
non-users with
care.



Table 2.2. Continued.

Finnegan et al., 1977

57

1. Birth
parameters-
weight/ EGA

2. Comorbidity/
complications
(low
birthweight,
mortality,
mortality
incident in
LBW)

Similar incident
of low
birthweight as
in previous
studies. Incident
of mortality in
low birthweight
among all users
was 13.3% and
control groups
was 10%.
Highest incident
of mortality in
low birthweight
was among
minimal care
(25.8%)
suggesting
MAT given at
varying times
may be more
harmful than
illicit opioid
use.



Table 2.2. Continued.

Green et al., 1979

1. Age 77%
twenties,
minority 87%

2. Comorbidity/

complications,

delivery type,

labor duration,

public-

assistance
3. MAT dose
4. Attendance

Program entry by
trimesters- first
(9%), second
(46%), and third
(45%). Similar
duration of labor
for program
participants and
general hospital
population.
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1.

2.

Birth
parameters-
weight/ Apgar
1and 5/ EGA
Comorbidity/
complications
(congenital
abnormality,
meconium
staining,
mortality,
serum
bilirubin)
NAS status

Earlier
treatment entry
significantly
associated with
improved EGA.
Prenatal visits
significantly
associated with
improved
birthweight and
EGA. Preterm
delivery (17%).
Incident of NAS
(73%), severe
NAS (18%).
Length of stay
for NAS
treatment was 5
to 13 days.



Table 2.2. Continued.

Jansson et al., 1996

1.

o &

Age 27.7 years,
education 11.2
years, minority
85%, single
90%

Arrests,
comorbidity,
delivery type,
employment,
probation,
psychiatric,
psychosocial
functioning,
social
Substance use/
polysubstance
use
Attendance
Toxicology

Severity Index-
anxiety (21%),
depression
(48.4%), family
conflicts
(51.6%), medical
comorbidity
(24.2%),
previous arrests
(56.5%),
previous
hospitalization
(77.4%),
probation/parole
(16.1%),
receiving social
services (72.6%),
suicidal ideation
(32.3%),
unemployed on
admissions
(67.7%). Mean
days of
attendance (53.4)
and mean length
of treatment
retention (79.5
days). Program
entry in second
and third
trimesters (89%).
Mean number of
prenatal visits
(8.4).
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o

Birth
parameters-
weight, length,
head/ EGA
Comorbidity/
complications
(low
birthweight,
small for
gestational
age)

NICU
admissions
rate/ length of
stay
Toxicology
Developmental
markers

Birthweights,
lengths, and
head
circumferences
(mean 40-50""
percentiles),
mean EGA at
birth (39.3
weeks), average
for EGA (88%).
NICU
admission rate
(10%). Matched
controls were
2.5 times more
likely to require
NICU
admission then
neonates from
CAP. Negative
urine toxicology
at birth (73%).
Bayley Scales
of Infant
Development
generally within
average range.



Table 2.2. Continued.

Jones et al., 2011

1. Age 30.7 years,

3.

4.
S.

education 11.6
years, minority
56%, single
87.5%

CAP delivery,
comorbidity,
employment,
gravidity,
parity, past
treatment,
planned
pregnancy,
psychiatric,
social
Substance
use/cigarettes
Attendance
Toxicology

Significantly
more days in
recovery housing
for enhanced
versus usual care
groups
(21.5:3.7).
Significantly
more days
retained in
treatment for
enhanced versus
usual care groups
(74.4:41.9).
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1. Birth

parameters-
weight/ EGA

. Comorbidity/

complications
(preterm
delivery)
Hospital length

| of stay

Significantly
less days for
hospital length
of stay for
enhanced versus
usual care
groups (2.9:4.2).



Table 2.2. Continued.

Krans et al., 2018

1.

o

Age 28.8 years,
minority 3.9%,
single 81.5%
Breastfeeding,
family
planning, past
treatment,
primiparous
Substance
use/cigarettes
MAT dose
Attendance
Toxicology

Although not
significant,
higher illicit
opioid use at
delivery for
women receiving
MAT outside of
Pregnancy
Recovery Center
(11.3%)
compared to
women receiving
MAT through
PRC (4.2%).
Post-partum
Visits
significantly
more likely for
comprehensive
care (67.9%)
compared with
outside programs
(52.6%).
Significantly
more women in
comp. care
(23.9%) received
long acting
reversible
contraception
relative to
outside programs
(13%).

61



Table 2.2. Continued.

Ordean and Kahan, 2011

1. Age 29.4 years,
education
65.3% HS or
less, minority
7.4%, single
59.5%

2. Comorbidity,
delivery type,
gravidity, social
(domestic
violence,
homelessness)

3. Substance
use/cigarettes

4. Attendance

Physical/sexual 1. Birth

abuse (10.7%), parameters-
stable house at weight, length,
treatment entry head/ Apgar 1
(81.8%) and on and 5/ EGA
delivery 2. Comorbidity/
(84.3%). complications
Significant (low
decreases in birthweight,
substance use for preterm
women delivery)

presenting in
first trimester.
Program entry by
trimesters- first
(28.1%), second
(48.7%), and
third (23.1%),
mean EGA at
first visit (19.6
weeks).
Scheduled
prenatal visits
attended
(88.3%).
Negative urine
toxicology on
average (75.5%).
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Birthweight
(mean 3063.39),
length (mean
49.6¢cm), and
head
circumference
(mean 33.9cm),
mean EGA at
birth (38.8
weeks). Incident
of low
birthweight
(20%). Apgar
assessments
within normal
limits. Incident
of NAS
requiring
treatment
(31.1%). Infants
discharged
home (74.4%).



Table 2.2. Continued.

Suffet and Brotman, 1984

1.

~ow

Age 83.9% 20-
29 years,
education
88.8% HS or
less, minority
82.4%, single
84.5%
Comorbidity/
complications,
delivery type,
household
members, social
Substance use
MAT dose
Attendance

Mean EGA at
first visit (23.6
weeks), mean
days of
attendance
(107.6), mean
number of
prenatal visits
(9.2).

w

Birth
parameters-
weight/ Apgar
1and 5/ EGA
Comorbidity/
complications
(congenital
abnormality,
mortality)
NAS status
Developmental
markers

Birthweight
(mean 2822.99),
mean EGA at
birth (38.2
weeks). Apgar
1-minute (7.9)
and 5-minutes
(9.0). Incident
of NAS
requiring
treatment
(18.2%). Days
of attendance
and number of
prenatal visits
are significantly
correlated with
birthweight and
EGA at birth.
Bayley Scales
of Infant
Development
generally within
average range.
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2.3.3 Summarized Maternal Neonatal Findings

2.3.3a Maternal Outcomes

Table 2.2 summarizes many of the main maternal outcomes for the various
studies. In general, decreased obstetrical complications were seen among increased
program participation. Women with SUDs receiving MAT with counseling and adequate
prenatal care were comparable to women without SUDs receiving adequate prenatal care
(Connaughton et al., 1975). However, most women do not initiate treatment until the
second and third trimesters (Green et al., 1979; Jansson et al., 1996; Ordean & Kahan,
2011; Suffet & Brotman, 1984) and program completion is low (Belcher et al., 2005).
Significant decreases in substance use were noted for women presenting to
comprehensive care in their first trimester (Ordean & Kahan).

Women in enhanced compressive care compared to those in usual care spent
significantly more days in recovery housing (21.5 versus 3.7) and retained in treatment
(74.4 versus 41.9; Jones et al., 2011). A small comprehensive care group showed less
substance use during pregnancy and more parental visits compared with a MAT only
group (Chang et al., 1992). However, among women receiving MAT, nearly half used
illicit substances at least once during care (Connaughton et al., 1977). Despite sporadic,
persist use, several studies reported high negative urine toxicology percentages on
delivery (Belcher et al., 2005; Burkett et al., 1998; Ordean & Kahan, 2011) and one study
found comprehensive care participants re-enter treatment substance-free with repeat

pregnancies (Burkett et al.).
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2.3.3b Neonatal Outcomes Summary

Birthweight and EGA comparisons were reported for many of the studies (Table
2.2). Neonatal growth parameters were comparable for women with SUDs attending
comprehensive care to women without SUDs receiving prenatal care (Burkett et al.,
1998; Chasnoff et al., 1989; Connaughton et al., 1975; Connaughton et al., 1977;
Finnegan et al., 1977). Early treatment entry and prenatal visits were significantly
associated with improved birthweight and EGA (Green et al., 1979). Days of attendance
and number of prenatal visits were also positively correlated with birthweight and EGA
(Suffet & Brotman, 1984). Birthweight significantly increased when comprehensive care
program attendance exceeded eight weeks (Burkett et al.). Birthweight improvements
were seen among women with SUDs receiving comprehensive care compared to women
with SUDs not receiving comprehensive care (Belcher et al., 2005; Burkett et al.; Chang
et al., 1992; Chasnoff et al.; Connaughton et al.(a); Connaughton et al.(b); Finnegan et
al.).

Birthweights were significantly lower among women actively using without
treatment versus women with SUDs in comprehensive care, and among women actively
using without treatment versus women without SUDs and without prenatal care
(Connaughton et al., 1975). Substance use during pregnancy is implicated as a causative
factor for low birthweight among this population rather than a lack of prenatal care alone
(Connaughton et al.). Neonatal EGA among women using cocaine in the first trimester
and receiving comprehensive care was not significantly different when compared to
women not actively using and receiving prenatal care (Chasnoff et al., 1989). However,

neonatal follow-up assessments showed significant motor, regulatory, and reflex deficits

65



based on in-utero cocaine exposure (first trimester use only or persistent use throughout
pregnancy) compared to neonates not exposed to cocaine. These deficits were
significantly greater for persistent cocaine use than first trimester use only (Chasnoff et
al.).

Neonatal hospital length of stays were five times higher from women actively
using compared with non-using groups (Connaughton et al., 1977). Neonates from
women receiving minimal or adequate comprehensive care had inpatient hospital rates
three times higher than neonates from non-using women with or without prenatal care
(Connaughton et al.). Hospital length of stays were 5.8 days longer for term infants with
positive toxicology screens relative to those with negative toxicology screens (Burkett et
al., 1998). Treatment for NAS increased hospital length of stays with days ranging
between five and thirteen (Green et al., 1979).

The NICU admission rates were as low as 10% for newborns from women with
SUDs receiving comprehensive care, and matched controls (neonates from women with
SUDs not receiving comprehensive care) were 2.5 times more likely to require NICU
admissions (Jansson et al.,1996). Furthermore, neonates from mothers in enhanced care
spent significantly fewer days in the hospital compared to those from mothers in usual
care (2.9 versus 4.2, respectively; Jones et al., 2011). Lastly, the incident of infant
mortality was highest among women with SUDs with minimal comprehensive care
receiving MAT compared with women with SUDs who were actively using heroin,
suggesting MAT given at varying times may be more harmful than illicit opioid use

(Connaughton et al., 1977; Finnegan et al., 1977).
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2.4 Discussion

The purpose of this systematic review was to identify quantitative studies at
comprehensive care “one stop” facilities offering at least prenatal care and SUD
treatment. It aimed to highlight study quality, review types of outcomes assessed, and
understand the effects of comprehensive care on maternal and neonatal outcomes. Many
studies in this review reported services beyond prenatal care and SUD treatment to
address some of the additional complexities experienced by this population. The reported
purpose of most studies were to assess comprehensive care program effectiveness on
maternal and neonatal outcomes and implement strategies to promote treatment
participation.

Maternal demographic characteristics across most studies are consistent with
other research describing pregnant women with SUDs on treatment entry. Studies in this
review reported women primarily as minorities with a high school education or less,
unmarried, and living in poverty. These women were described as polysubstance users,
daily cigarettes smokers, often having experienced physical or sexual abuse, and
diagnosed with or meeting criteria for psychiatric comorbidities. Concerning neonates,
birthweight was the most reported outcome and frequently cross-referenced with
maternal substance use. However, nutritional assessments in association to birthweights
were largely absent. Only one study assessed maternal weight gain from baseline to
delivery (Chasnoff, 1989) and few others reported providing lunch, WIC vouchers, and
nutritional education (Burkett et al., 1998; Green et al., 1979).

Most studies describing this population present two complex groups of women:

minority women with limited educations and financial resources, and women with SUDs.
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Minority populations with educational and financial limitations are at an increased risk
for poor medical outcomes and not seeking or receiving adequate healthcare. This
minority presentation coupled with the complexity of SUDs disorders makes this group
of individuals particularly vulnerable. Research has demonstrated that women with SUDs
disorder are less likely to enter treatment and more likely to be stigmatized compared to
men with SUDs, and pregnant women with SUDs experience this to a greater degree
(Covington, 2008; Finkelstein, 1996; Greenfield et al., 2006; Grella, 1999; Martine et al.,
2015; McCabe & Arndt, 2012; Niccols et al., 2012). Nevertheless, when pregnant women
with SUDs do access treatment and utilize services, they have more favorable outcomes.
Program attendance (examined in most studies) was related to resources and
service utilization with significant associations between greater attendance and better
outcomes. Increased program attendance was associated with enhancements of several
delivery markers but most favorably reported were negative maternal urine toxicology
screens on delivery and improved neonatal birth parameters. These findings are
consistent with other studies when adequate care is achieved. Future studies are
warranted with aims emphasizing program attendance and strategies to increase
participation. The RCT presented in this review provides an example of significant
improvements in enhanced care groups with benefits of paid rent in recovery housing for
continued abstinence compared with usual care groups in terms of increased days in
recovery housing and longer treatment retention (Jones et al., 2011). This population
most benefits when daily care is available and treatment initiation begins early in the

pregnancy.
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Almost exclusively programs in this review were administered through hospital-
based clinics on an outpatient or intensive outpatient basis. Program administration in
these formats may serve the needs of women requiring flexibility due to competing
obligations, however these service delivery methods may not be the most effective for
women with progressed SUDs. The American Society of Addiction Medicine (ASAM)
stresses the need to provide an appropriate level of care based on the complexity of the
disorder. These levels are outlined as follows: 1) Level 0.5 screening and early
intervention, 2) Level | outpatient treatment with partial hospitalization, 3) Level 1l
intensive outpatient treatment, 4) Level Il residential or inpatient treatment, and 5) Level
IV intensive inpatient treatment requiring MAT, (SAMHSA, 2009).

Studies in this review provide care at Level | or Il, however most pregnant
women with SUDs arrive for treatment in an advanced state and therefore are more
appropriately suited for Level I1l. According to the ASAM, patients meeting criteria for
Level 11l include pregnant women with multiple needs who require a safe environment
for stabilization, intensive treatment and recovery support, and who often have comorbid
conditions as well as histories of trauma, sexual abuse, and domestic violence. While
residential programs are often considered more favorable, especially for those with
advanced SUDs, facilities like these for this population simply do not exist or exist in
extremely scarce supply. Pregnant women with SUDs are not only at risk of not seeking
care, but also at risk of not receiving the appropriate level of care. However, regardless of
treatment delivery the main consistent piece throughout the literature for success and

improved outcomes is program participation and continued attendance over time.
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2.4.1 Limitations

Most studies in this review were observational. Although ethically appropriate for
this population and often used in this field of research, observational studies do lend
themselves to bias. Prospective cohort studies are subject to selection bias and high
attrition rates, and retrospective cohort studies are subject to recall bias and having
decreased control over the variables. Case-control studies are effective in examining
multiple risk factors, however, recall bias exists and information is difficult to validate.
Four studies did not have a comparison group and one study had a small sample size. The
“Strength of the Evidence” was low to moderate and assessed at Level 111, and most
reporting standards or “Quality of the Evidence” was moderate to high.

2.4.2 Future Research

Earlier studies in this review (from the late “70s and “80s) focused predominately
on neonatal outcomes and much less on maternal characteristics. As this field of research
continues to grow, there is a more balanced emphasis on maternal care as well as
neonatal. Krans et al. (2018) used a comprehensive care model to focus exclusively on
maternal outcomes and highlights how these models benefit women. Considering SUDs
in context with disease initiation, progression, relapse rates, and treatment response like
other chronic diseases (McLellan et al., 2000), a broader understanding of these women
allows researchers and healthcare providers to base their approach on this philosophy.

Healthcare workers assisting pregnant women with SUDs are often inadequately
trained and left to base their approach on personal experience. Research studies and
healthcare applications must be based on holistic, evidence-based treatment and

interventions most appropriately supportive of this population. A group of nurse

70



practitioners were provided education on pregnant women with SUDs and implemented
onsite prenatal care in a treatment facility (Course, McHugh, & Gordon, 1995). Results
showed favorable improvements for both healthcare providers and clients. Research is
needed with an emphasis on provider education, patient participation in the decision-
making process, types of delivery methods, and care on a continuum for women with
SUDs and their children (Dvorchak, Grams, Tate, & Jason, 1995; Goettler & Tschudin,
2014; Krans, Cochran, & Bogen, 2015). The fields of nursing and social work are
particularly poised to accept the challenge of further developing research and applying
strategies based on their specialized training and expertise.

Improvements can be made through education of appropriate roles for healthcare
professionals in administration, implementation, and evaluation of pregnant women with
SUDs entering the healthcare environment. Recommendations to better assess and screen
for SUDs in pregnancy from earlier studies are still relevant today (Connaughton et al.,
1975; Connaughton et al., 1977; Finnegan et al., 1977). Screening tools can be used, such
as the implementation of SBIRT (screening, brief intervention, and referral to treatment)
and T-ACE (tolerance, annoyance, cut down, and eye opener) which is specifically
tailored for problematic drinking during pregnancy (O’Brien, 2015; Office of Alcoholism
and Substance Abuse Services, n.d.). Lastly, it is essential that client choice and decision-

making are incorporated into research designs and practice application.
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Chapter Three
Delivery Outcomes from Comprehensive Care Attendance for Substance Use Disorders
during Pregnancy
3.1 Introduction
Ilicit substance use rates over the last few decades are steadily rising among
pregnant women seeking treatment (Substance Abuse and Mental Health Services
Administration, SAMHSA, 2013). Reports of opioid, stimulant, and cannabis use upon
treatment admission has increased from 51% in 2000 to 64% in 2010 among pregnant
women compared to 38% in 2000 and 49% in 2010 among non-pregnant women in the
same age range (SAMHSA). Pregnant women in treatment for substance use disorders
(SUDs) also present with tobacco smoking rates between 77% and 99% (Jones et al.,
2009; Tuten, Fitzsimons, Chislom, Nuzzo, & Jones, 2012; Tuten, Jones, & Svikis, 2003).
These rates are alarming when most women cease or reduce teratogenic substance use
upon pregnancy awareness. Research evidence suggests pregnancy is a critical time when
women exhibit motivation (or readiness to change) to engage in healthier behaviors
(Daley, Ageriou, & McCarty, 1998; Finkelstein, 1996; Kruk & Banga, 2011; World
Health Organization, 2016). However, high rates of illicit and licit substance use during
pregnancy suggest advanced or progressed SUDs requiring specialized care with
appropriately targeted interventions.
Specialized care for pregnant women with SUDs is further supported when

factoring gender, pregnant specific complexities, and barriers unseen in other populations
of substance users. For example, women compared to men have higher rates of co-

occurring medical problems, psychiatric disorders (mood, anxiety, eating, and
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personality), trauma exposure, and homelessness (Alhusen, Lucea, Bullock, & Sharps,
2013; Benningfield et al., 2012; Brown, Cavanaugh, Penniman, & Latimer, 2012;
Covington, 2008; Fitzsimons, Tuten, Vaidya, & Jones, 2007; Lee King, Duan, & Amaro,
2015; Tuten, Fitzsimons, & Chisolm, 2009; Tuten et al., 2011; Tuten, Jones, Tran, &
Svikis, 2004). In addition, pregnant women with SUDs are subject to numerous external
and internal barriers. External barriers include: lack of comprehensive services in a single
location, lack of child care to support treatment attendance, lack of transportation, and
treatment discouragement by a substance-using partner (Ashley, Marsden, & Brady,
2003; Jackson & Shannon, 2016; Jansson et al., 1996; Jones & Kaltenbach, 2013;
Meixner, Milligan, Urbanoski, & McShane, 2016). Internal barriers include: shame and
guilt over substance use during pregnancy, fear of losing child custody when entering
treatment or upon delivery, and internalization of societal stigma regarding substance use
among pregnant and parenting women (Ashely et al.; Finkelstien, 1996; Haller, Miles, &
Dawson, 2003; Howard, 2015; Jackson & Shannon; Meixner et al.). Although some of
these barriers are experienced among women substance users, most are specific to
pregnant and parenting women.

3.1.1 Comprehensive Care Delivery Models

Comprehensive care models encompassing recovery treatment, perinatal care,
behavioral health services, and women-centered environments have been found to
support the multilayered needs of pregnant clients with SUDs and produce immediate and
long-term favorable outcomes. These inclusive treatment centers have been identified as
generating greater likelihood of abstinence from illicit and licit substances and increasing

child custody at two-year follow up (Jones, Haug, Silverman, Stitzer, & Svikis, 2001;
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Jansson 2003). Jansson et al. (1996) assessed pregnant women in a comprehensive
program and found of the first 100 births, 82% were delivered vaginally with a mean
gestational age of 38 weeks, neonatal intensive care unit (NICU) admissions were 10%,
and developmental markers were within normal ranges at six- and twelve-months follow
up. Although benefits of comprehensive care models for this complex population are
promising, accessibility to and availability of such programs are problematic.

Treatment attendance for SUDs is associated with improved client outcomes,
however women are less likely than men to enter treatment (Covington, 2008; Greenfield
et al., 2006). Women have been shown to seek assistance through indirect resources
(medical providers, mental health providers, community or religious leaders) rather than
treatment facilities or recovery programs (Covington; Greenfield et al.). Treatment
adherence for women was found to be higher when offered through women-centered
versus mixed-gender facilities (Greenfield, Back, Lawson, & Brady, 2010; Greenfield et
al., 2006; Shannon, Havens, Oser, Crosby, & Leukefeld, 2011; Storbjork, 2010; Sun,
2006; Wooten et al., 2013). Most clients entering women-centered facilities present as
pregnant, homeless, younger, with prior treatment experience, and having used greater
amounts of illicit and licit substances compared with non-pregnant women (Grella,
1999). Additionally, when comparing these two groups of women, more pregnant women
present at admission as minorities, never married, less educated, public assisted, and
criminal justice referred (Martin, Longinaker, Terplan, 2015; McCabe & Arndt, 2012).
Pregnant women with SUDs face multiple obstacles when considering treatment, yet

when they do seek treatment, they are less likely to attend and access available services
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(Grella, 1999; SAMHSA, 2009); further highlighting the desirability of comprehensive
care models.

Qualitative findings suggest pregnant women with SUDs seeking treatment prefer
women-centered facilities that include substance-free environments, residential support,
and child care assistance (Grosenick & Hatmaker, 2000). Management is different in
women-centered versus comprehensive facilities. For instance, women-centered
treatment is an aspect subsumed within comprehensive care and does not typically offer
on-site pregnancy services. Nonetheless, there is a dearth of research on comprehensive
care models for this population.

In addition to sparse availability of comprehensive programs, high attrition rates
are another concern. Thirty percent of pregnant women who consented to study
participation at a comprehensive care facility failed to show for study entry (Jones,
O’Grady, and Tuten, 2011). Further studies are needed to evaluate the impact of
treatment attendance on delivery outcomes for pregnant clients with SUDs within a
comprehensive care environment.

The Center for Addiction and Pregnancy (CAP) is an exemplary program
providing comprehensive treatment exclusively for pregnant women with SUDs. This
program is a community-based treatment center located in Baltimore, Maryland and the
only facility of its kind in the state offering holistic services to this population (Johns
Hopkins Medicine, 2015). The goals of CAP are decreasing childbirth complications,
delivering healthier babies to mothers in recovery, providing family planning, and
offering prenatal and pediatric care (Jansson et al., 1996). Services at CAP include

treatment for SUDs (psychosocial and medication-assistance), psychiatric evaluation and
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treatment, obstetric and pediatric care, and family planning resources (Jansson et al.).
Women who attend CAP receive individual and group counseling, case management,
obstetrics, and pediatric care delivered within a supportive recovery environment by
specialized, trained providers.
3.1.2. Purpose

The guiding framework for this project is the Mega Interactive Model of
Substance Use among Women (MIMSUAW) depicting four major dimensions: women,
societal, time, and substance (Pagliaro & Pagliaro, 2000). The present study tests for
differences in neonatal and maternal delivery outcomes by comparing quantity of
attendance for a cohort of pregnant women with SUDs attending CAP. Examining
predictors of delivery outcomes within a comprehensive care environment could extend
current knowledge and inform practice application. Further research is needed to
understand relationships between treatment attendance and outcomes associated with
SUDs during pregnancy. It is hypothesized treatment attendance will positively affect
outcomes, specifically those who maintain participation are hypothesized to have better
outcomes compared to those with limited participation.
3.2 Methods

3.2.1 Study Design

This is a data analysis study of a cohort of women who attended CAP for SUDs
treatment during pregnancy. Data sources include survey responses from participants
upon treatment entry, biological markers during treatment and upon delivery (i.e. urine

toxicology), and post-partum medical record reviews. Data for this study were collected
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as a standard of care. This study was reviewed by the University of Maryland
Institutional Review Board and deemed not human subjects research.

3.2.2 Participants

The original CAP sample consisted of 658 pregnant women, however missingness
on outcomes were as high as 25% due to attrition rates. This analysis focuses on 525
participants with neonatal and maternal delivery outcome data. Women in the study
sample were on an average 29.8 years old (SD = 5.8) with majority presenting as Anglo-
Americans (62.8%), single (87.9%), and with an average education level of 11.1 years
(SD =1.9). A substantial number of women reported homelessness (25.3%), histories of
domestic violence (50.6%), co-occurring psychiatric disorders (83.7%), and medical
comorbidities (87.1%). Most women (90.5%) reported current tobacco use with histories
of primary opioid (87.6%), polysubstance (66.0%), cocaine (56.7%), cannabis (18.9%),
and alcohol use (14.3%). During treatment, all women were expected to provide weekly
urine toxicology screens and most (82.0%) received medication-assisted therapy (MAT)
of either methadone or buprenorphine.

3.2.3 Measures

There are three neonatal and two maternal outcome measures. Neonatal outcomes
are birthweight in grams, hospital length of stay in days, and treated for Neonatal
Abstinence Syndrome (NAS). Normal birthweights range between 2500 grams (5
pounds, 8 ounces) and 4000 grams (8 pounds, 13 ounces) for full term deliveries between
37- and 42-weeks’ gestation. Maternal outcomes are hospital length of stay in days and
positive urine toxicology on delivery for any traces of opioids excluding MAT, cocaine,

amphetamines, benzodiazepines, alcohol, and cannabis.
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The main predictor is program attendance. Attendance was captured as total
treatment days by combining full and partial day attendance prior to delivery. Initial
treatment entry was approximated by using estimated gestational age (EGA) in weeks.
Also included was EGA on delivery. An interaction term was created to understand the
influence of attendance on EGA at delivery (Total days * EGA at delivery). Additional
variables include sociodemographic characteristics, population specific issues, substance
use and therapeutic measures.

Sociodemographic characteristics are age in years, race (African-
American/Anglo-American), marital status (married/single), and years of education.
Population specific issues are homelessness (no/yes), history of domestic violence
(nolyes), psychiatric disorders (no/yes), and medical comorbidities (no/yes). Psychiatric
disorders on treatment entry consisted of any of the following: depression, bipolar,
psychosis, schizophrenia, anxiety, attention deficit hyperactivity, post-traumatic stress-,
adjustment-, eating-, and personality-disorder. Medical comorbidities on program
admission were defined as any of the following: gestational diabetes, hypertension,
thyroid disease, intrauterine growth restriction, proteinuria, asthma, anemia, seizure
disorder, infection, over or underweight, arthritis, or endocarditis. Substance use
consisted of assessing number of daily cigarettes, having a history or not of opioid,
polysubstance, cocaine, cannabis, and alcohol use, whereas therapeutic measures
consisted of percentage of positive urine toxicology screens (number of positive
toxicology screens divided by the number of urine samples collected) and receiving MAT

(no/yes). Dichotomized variables were coded as 0 =no and 1 = yes.
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3.2.4 Analysis

A preliminary analysis was conducted using IBM SPSS Statistics 24.0 to examine
frequency and descriptive statistics, clean and recode data, and perform assumption
testing (Appendix B). Hierarchical linear regression was used to understand the influence
of treatment attendance on continuous outcome variables (birthweight, neonate hospital
length of stay, and maternal hospital length of stay). In this approach, several sequential
models were run with each subsequent cluster adding variables to a smaller subset
controlled by the previous steps. The goal of this approach was to determine whether
newly added variables showed a significant improvement in the explained variance of the
outcome (R?).

To control for covariates and single out the contribution of attendance, predictors
were entered using a four-step process. Step 1 focused on modeling the relationship
between continuous outcomes and sociodemographic characteristics. Step 2 saved any
significant variables from the first step and added in population specific measures. Step 3
followed this same pattern and added in substance use and therapeutic measures, and
Step 4 included the main predictors of attendance. Logistic regression was used to
examine the association between treatment attendance and dichotomous outcomes by
entering control and main predictor variables in a similar stepwise process. Cases were
omitted using listwise deletion for all regression models and final models retained
variables with p-values equal to or less than 0.2.

3.3 Results
Women at CAP on average attended 63.3 days (SD = 35.6) of treatment ranging

from 1 to 278. The average EGA on admission was 18.8 weeks (SD = 8.7) with the
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largest group of women presenting in their second trimester (48.4%). Most women
(74.1%) delivered full term babies with a mean EGA at delivery of 37.4 weeks (SD = 3.3)
with birthweights averaging 2809.9 grams (SD = 634.2). Neonates spent a mean of 15.3
days (SD = 15.2) in the hospital after delivery and most (71.9%) were treated for NAS.
Maternal hospital lengths of stay averaged 3.1 days (SD = 2.6) and positive urine
toxicology screens were 22.2%. Table 3.1 displays information on outcome

characteristics and program attendance variables.

Table 3.1. Neonatal and Maternal Outcome Characteristics and Program Attendance Variables (n = 525)

mean SD range percentage missing

Neonatal Outcomes
Birthwei ght in grams 2809.9 6342 560 - 4925 11
Hospital length of stay in days 153 152 1-132 22
Treated for NAS 71.9 27
Maternal Outcomes
Hospital length of stay in days 31 26 1-27 9
Positive urine toxicology 222 12
Program Attendance
Total treatment days 63.3 356 1-278 6
EGA in weeks at treatment entry 188 8.7 4-40 4

First trimester 328

Second trimester 484

Third trimester 18.8
EGA in weeks at delivery 374 33 17-42 34

Pre-term 259

Full term 74.1
Total days * EGA at delivery 232 105.9 -578 - 608 39

Note: NAS is Neonatal Abstinence Syndrome. EGA is estimated gestation age.

The first hierarchical regression model tested measures predicting birthweight
(Table 3.2). In Step 1, race was the only sociodemographic variable related to this
outcome. In the next step, history of domestic violence was the only related population
specific measure. A few substance use variables were found to have clinical relevance in
Step 3; however, they were not significant. In the final step, treatment attendance and
EGA significantly predicted increases in birthweight even after adjusting for other

variables.
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As hypothesized, treatment attendance (Total days) and EGA on delivery
favorably predicted birthweight. The interaction of these two terms was significant; as
treatment days increased so did EGA on delivery, however there was a slight decrease in
birthweight for high total days and EGA on delivery compared with low total days
(Figure 3.1). The full model was statistically significant with a large effect size, R? =
.600, F(9, 447) = 74.46, p < .001; adjusted R? = .592. The addition of the main predictors

led to a statistically significant increase in R? of .532, F(3, 447) = 197.97, p < .001.

Table 3.2. Hierarchical Linear Regression Analysis Predicting Birthweight.

Birthweight

Step 1 Step 2 Step 3 Step 4

B B » B B _p B B »p B B _»p
Race -186.36 -14 .003 -184.98 -14 .003 -24192 -18 <.001 -142.53 -11 001
History of domestic
violence -102.79  -08 .083 -105.84 -.08 .073 -68.82 -.05 077
Number of cigarettes
each day -5.07 -.06 .206 -3.90 -.05 140
History primary -21260 -12  .011  -85.88 -.05 123
aleohol
History primary
cannabis -61.08 -.04 425 -75.03 -.05 137
Medication assisted
therapy -20046 -.18 001 -176.32 -.11 002
Total treatment days
of attendance 1.35 .08 016
Estimated gestational
age on delivery 148.80 .69 <.001
Total days * EGA on
delivery -64  -10 001
R? 020 026 068 .600
F 9.19 .003 6.13 .002 550 <.001 7446 <.001
AR’ 020 006 042 532
AF 9.19 .003 3.03 .083 5.07 .001 197.97 <.001

Note. Raceis for African-Americans compared to Anglo-Americans. Estimated gestational age is measured in weeks. Medication assistance therapy
with methadone or buprenorphine.
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Figure 3.1. Interaction between total treatment days and EGA in weeks at delivery on
birthweight.

The next hierarchical regression model examined variables effecting neonatal
hospital length of stay (Table 3.3). Step 1 begins with population specific measure since
none of the sociodemographic characteristics were related with to outcome; the only
related variable in this cluster was history of domestic violence. In Step 2, with the
addition of substance use and therapeutic measures, history of polysubstance use and
MAT were found to be significantly related to an increase in neonatal hospital length of
stay. In the final step, the interaction term (Total days * EGA on delivery) supported the
hypothesis; high total days and EGA on delivery led to decreased neonatal hospital days
(Figure 3.2). The full model was statistically significant with a small effect size, R? =
.286, F(8, 437) = 21.88, p < .001; adjusted R? = .273. The addition of total days of
treatment attendance, EGA at delivery, and the interaction between these variables led to

a statistically significant increase in R? of .205, F(3, 437) = 41.91, p < .001.
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Table 3.3. Hierarchical Linear Regression Analysis Predicting Neonatal Hospital Length of Stay.

Neonatal Hospital Length of Stay

Step 1 Step 2 Step 3
B p P B p P B p P

History of domestic violence 4.15 13 005 447 15 .002 3 A2 003
Medical comorbidities .50 01 822 -52 -01 812 -3.03  -.06 119
History polysubstance use 328 10 .041 362 A1 011
History primary alcohol -1.18  -03 579 -3.62  -.08 057
Medication assisted therapy 846 21 <.001 7.54 19 <001
Total treatment days of attendance .02 .05 293
Estimated gestational age on
delivery -1.73  -.33 <.001
Total days * EGA on delivery .04 24 <001
R 018 081 286
F 4.08 017 7.71 <.001 21.88 <.001
AR? 018 062 205
AF 4.08 017 9.96 <.001 41.91 <.001

Note. Medical comorbidities include any gestational diabetes, hypertension, thyroid disease, intrauterine growth restriction, proteinuria, asthma
anemia seizure disorder, infection, over or underweight, arthritis or endocarditis. Polysubstance use includes two or more substances used
simultaneoudy (excluding tobacco). Medication assistance with methadone or buprenorphine. Estimated gestati onal age is measured in weeks.
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Figure 3.2. Interaction between total treatment days and EGA in weeks at delivery on
neonatal hospital stay.

The first logistic regression model assessed measures impacting newborns
requiring NAS treatment. Several measures were found to be associated, however,
program attendance was not among them. In terms of population specifics, psychiatric

disorder on admission was associated with being more likely to have an infant needing
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treatment for NAS (adjusted odds ratio, OR = 2.03, 95% CI 1.08, 3.80). Other significant
associations included history of primary opioid use (OR =4.58, 95% CI 1.58, 13.26) and
MAT (OR =16.21, 95% CI 6.95, 37.83). Lastly, an inverse association was found among
cigarettes per day (OR =0.96, 95% ClI, 0.92, 0.99). This analysis did not support the
hypothesis.

The following two models evaluated the influence of program attendance on
maternal outcomes. First, hierarchical regression was used for predicting maternal
hospital length of stay (Table 3.4). Sociodemographic characteristics or population
specific variables were not found to be related, therefore Step 1 began with substance use
and therapeutic measures. Percentage of positive urine toxicology screens was the only
measure in this group found to be statically significant.

In the final model, EGA on delivery favorably predicted decreases in maternal
hospital length of stay; a one week increase in EGA on delivery is associated with a .22
decrease in hospital days. Although total treatment days did not endorse the hypothesis,
this marker for program attendance did. The final model was statistically significant
although lacking power, R?=.091, F(4, 469) = 11.76, p < .001; adjusted R?=.083. The
addition of EGA on delivery led to a statistically significant increase in R? of .077, F(1,

469) = 39.52, p < .001.
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Table 3.4. Hierarchical Linear Regression Analysis Predicting Maternal Hospital Length of Stay.

Maternal Hospital Length of Stay

Step 1 Step 2
_ _ _ B p P B p P

History primary cocaine A .08 076 35 07 146
History primary cammabis A6 .07 149 54 08 079
Percentage of positive urine
toxicology screens -.86 -.10 044 -87 -.10 034
Estimated gestational age on delivery -22 -29 <.001
R 015 091
F 232 075 11.76 <.001
AR’ 015 077
AF 2.32 075 39.52 <.001

Note. Percentage of positive urine toxicology screens was cal culated by dividing positive urine results by total urine screens collected. Estimated
gestational age is measured in weeks.

Lastly, logistic regression was performed to evaluate the association between
attendance and maternal toxicology results at delivery (Table 3.5). Total treatment days
was found to be favorably related to decreases in positive maternal toxicology screens on
delivery. As the number of attendance days increased the likelihood of a positive urine
toxicology screen at delivery decreased by 1% (OR =0.99, 95% C1 0.98, 1.00). Other
significant predictors were history of primary cannabis use and percentage of positive
urine toxicology screens. This final model was statistically significant, x? (2) = 133.15, p
<.001, explained 35.6% (Nagelkerke R?) of the variance, and correctly classified 77.7%

of the cases.

Table 3.5. Final Logistic Regression Model Predicting Maternal Urine Toxicology at Delivery.

Odds ratio 95% CI for Odds Ratio p
Lower Upper
History of homelessness .58 .30 1.12 .104
History of domestic violence 1.44 .83 2.50 199
History primary cannabis 47 24 .94 .033
Percentage of positive urine toxicology screens 104.69 39.24 279.28 <.001
Total treatment days of attendance .99 .98 1.00 .013

Note. Percentage of positive urine toxicology screens was calculated by dividing positive urine results by total urine screens collected. Estimated
gestational age is measured in weeks.
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3.4 Discussion

Treatment attendance (Total days), EGA on delivery, or the interaction of these
two measures were found to predict most delivery outcomes in this study. For
birthweight, the interaction between Total days * EGA on delivery was significant.
Birthweight was slightly decreased for high total days and high EGA on delivery
compared to low total days and high EGA on delivery. This unexpected finding may be
attributed to an artifact or unexplained variability in the sample. It is possible women
may have left treatment early because they had reason to believe their fetuses were
healthy. It may also be possible that those who stayed in treatment longer knew they were
at greater risk of complications.

Most women entered treatment in the second (48.4%) and third (18.8%)
trimesters. Birthweights in this sample are consistent with prior research in terms of
normal parameters and ranges for EGA on delivery (Jansson et al., 1996). Most women
in this group gave birth to infants with normal weights (73.5%) and delivered full term
babies (74.1%). Pregnant women with SUDs receiving MAT with counseling and
adequate prenatal care were found to be comparable to women without SUDs receiving
adequate prenatal care (Connaughton et al., 1975; Connaughton et al., 1977; Jansson et
al; Jones et al., 2011).

Attendance was related with decreases in neonatal hospital stays, specifically the
interaction between Total days * EGA on delivery. When comparing low and high EGA
on delivery to high total days, those with higher days showed a decreased hospital length
of stay. Prior research has demonstrated decreases in hospital days of care for neonates

who received adequate comprehensive care (Belcher et al., 2005). However, low total
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days and high EGA on delivery in this sample showed the largest decrease in neonatal
hospital stay compared with mean and high total days.

These findings are reasonable considering most (82.0%) received MAT of either
methadone or buprenorphine. Furthermore, a significant relationship was found between
the population specific measure, domestic violence, and increased neonatal hospital days.
These results underscore the need for strategies to address trauma among this population
since most women in this sample presented to treatment with histories of domestic
violence (50.6%). Other unfavorable associations with neonatal hospital length of stay
consisted of substance use and therapeutic measures.

Attendance at CAP was not associated with lower odds of newborns needing NAS
treatment. NAS was assessed in earlier studies according to degrees of severity
(Connaughton et al., 1975; Connaughton et al., 1977) and incident (Green et al., 1979;
Suffet & Brotman, 1984) and has consistently been found to be associated with MAT.
Variables found to significantly predict this phenomenon are consistent with the literature
(de Castro et al., 2011; Jansson et al., 2012, Kron et al., 1975) and include population
specific, substance use, and therapeutic variables. Homelessness, although not a
statistically significant predictor for NAS, suggested an element of clinical relevance and
a factor for consideration when working with these clients. Findings for NAS are
consistent with expected results when considering the predictive element of opioids and
MAT.

For maternal outcomes, EGA on delivery was found to significantly predict
decreases in maternal hospital stays and total treatment days of attendance was associated

with negative urine toxicology screens on delivery. Prior research has demonstrated
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decreases in maternal hospital days of care and increases in negative urine toxicology
screens for mothers who received adequate comprehensive care (Belcher et al., 2005). As
expected, percentage of positive urine toxicology screens were correlated with positive
urine toxicology outcomes. Providing random urine screenings is routinely performed in
treatment facilities. These findings suggest this practice is supportive of recovery efforts
and abstinence goals at CAP.

3.4.1 Limitations

Attrition rates are a limitation as they can alter outcomes and decrease
generalizability. Attrition within this population is highlighted in other studies as a
substantial obstacle (Jones et al., 2011). Strategies to improve discontinuation of
treatment is warranted and may include transportation services, child care resources,
long-term housing, and supportive employment (Jansson et al., 1996). Also, there was a
lack of control over measurements since data were previously collected. Lastly, all clients
in this study had access to the same resources at CAP, however women may have varied
in the amount of services they received and components they deemed beneficial.

Pregnant women with SUDs present to treatment with complex problems and
with multiple needs. Findings from this investigation suggest specialized treatment
through CAP may benefit the mother-baby dyad in fostering full-term pregnancies and
normal birthweights. Attending comprehensive care treatment programs may decrease
positive urine toxicology screens on delivery and further support the recovery process.
Strategies are necessary to improve immediate delivery outcomes and long-term recovery
goals. This study investigated the impact of treatment attendance in a community

comprehensive care facility for pregnant women with SUDs. It adds to the current body
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of literature by highlighting the impact of treatment adherence on favorable neonatal and

maternal delivery outcomes.
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Chapter Four
Psychiatric Severity and Delivery Outcomes Among Pregnant Women with Substance
Use Disorders
4.1 Introduction

Pregnant women with substance use disorders (SUDs) are found to have rates of
psychiatric comorbidities (Covington, 2008; Finkelstein, 1996; Jones et al., 2011).
Persistent substance use during pregnancy is in contrast with the behavior of most
women, who upon pregnancy awareness attempt to engage in healthier practices (Daley,
Ageriou, & McCarty, 1998; Kruk & Banga, 2011; World Health Organization, 2016).
Research shows substance use trends during pregnancy are increasing over time and
specialized treatment resources for this group are in limited supply (Substance Abuse and
Mental Health Services Administration, SAMHSA, 2013; SAMHSA 2017; Guttmacher
Institute, 2016). Women who use illicit substances during pregnancy are at risk of not
seeking treatment and prenatal care due to multiple barriers and contending demands
(Finkelstein).

Women present to treatment more frequently with co-occurring psychiatric
symptoms and disorders than men (Covington, 2008; Greenfield et al., 2006), and
pregnant women often experience greater deficits in this area compared with non-
pregnant women (Grella, 1999; SAMHSA, 2009). Women enter treatment with multiple
social and psychological challenges such as mental, emotional, and behavior disorders,
trauma exposure, relationship dysfunction, and homelessness (Alhusen, Lucea, Bullock,
& Sharps, 2013; Benningfield et al., 2012; Brown, Cavanaugh, Penniman, & Latimer,

2012; Covington, 2008; Fitzsimons, Tuten, Vaidya, & Jones, 2007; Lee King, Duan, &
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Amaro, 2015; McHugh et al, 2012; Storbjork, 2011; Tuten, Fitzsimons, & Chisolm,
2009; Tuten et al., 2011; Tuten, Jones, Tran, & Svikis, 2004). In addition, women with
SUDs often have extensive trauma histories, from microaggressions of being female in a
male dominated society to macroaggression of persistent physical and sexual abuse
(Covington). Many women with SUDs have identified being victims of domestic
violence with histories of childhood abuse (Brady, Back, & Greenfield, 2009; Covington;
Greenfield et al., 2006). Pregnant women with SUDs who reported intimate partner
violence had higher rates of cannabis use compared to pregnant women who did not
report this phenomenon (Alhusen et al.). Pregnant clients who reported a history of
intimate partner violence upon treatment admission also revealed more severe alcohol
use, social problems, and psychiatric issues compared to those without this history (Tuten
et al., 2004).

Research investigations have found psychiatric comorbidities among pregnant
women in treatment and indicated those with greater psychiatric symptoms have less
favorable outcomes (Back et al., 2011; Grella, 1999; Fitzsimons et al., 2007; Storbjork,
2011; Tuten et al., 2009). Psychiatric disorders among this population were found to
extend neonatal hospital days (Tuten et al., 2011), decrease treatment participation
(Benningfield et al., 2012), and increase social vulnerability (Lee King et al., 2015).
Psychiatric differences were examined among pregnant women receiving medication-
assisted therapy (MAT) and results showed those with primary mood disorders were
significantly more likely to test positive for illicit substance use during treatment
compared to those with anxiety alone or combined depression and anxiety (Fitzsimons et

al.). In addition, the impact of mood disorders on delivery outcomes was examined
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among a group of pregnant women receiving MAT and findings indicated longer hospital
lengths of stay for newborns from mothers with mood disorders versus no disorders
(Tuten et al., 2009). Furthermore, co-occurring psychiatric disorders among women with
SUDs have been found to inhibit access to care, treatment retention, and favorable
outcomes (Brady et al., 2009). Taken together, research evidence points to the need of
comprehensive treatment programs for this population.

Comprehensive care delivery models tailored to the needs of pregnant women
with comorbid conditions demonstrate promising results. These models encompass
aspects of psychiatric recovery treatment and medical perinatal health services in a single
location. A comprehensive care setting was used to examine differences between
enhanced versus usual care groups showing similarities among psychiatric presentation
and found women from the enhanced group spent significantly more days in treatment
and recovery housing (Jones, O’Grady, & Tuten, 2011). Additional studies in these
settings are warranted to better understand the impact comprehensive care and its services
have on clients with psychiatric comorbidities.

One approach to addressing this is to examine psychiatric severity among
pregnant women with SUDs receiving comprehensive care. The psychiatric severity
index (PSI) of the Addiction Severity Index (ASI, McLellan, Luborsky, O’Brien, &
Woody, 1980; McLellan et al, 1992) has been used to assess comorbidity among men and
women with SUDs in terms of treatment attendance, abstinence, and mental health
outcomes (Majer et al., 2008) and as a predictor of HIV-risk sexual behavior (Majer,
Komer, & Jason, 2015). The ASI has been used extensively for treatment planning,

program evaluation, and clinical outcome studies among those with SUDs. It has good
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internal consistency and predictive validity (Butler et al., 2001; Leonhard, Mulvery,
Gastfriend, & Shwartz, 2000; Rosen, Henson, Finney, & Moos, 2000), and the PSI has
been demonstrated as the most reliable sub-scale of the ASI (Makela, 2004).
4.1.1 Purpose

This study assessed PSI as reported by pregnant women with SUDs on treatment
entry within a comprehensive care environment. Examining neonatal and maternal
delivery outcomes in this manner offers relevant treatment and research implications. It is
hypothesized psychiatric severity among pregnant women with SUDs receiving treatment
will adversely affect outcomes. Specifically, clients with high PSI scores will
demonstrate less favorable neonatal and maternal delivery outcomes relative to clients
without PSI scores.
4.2 Methods

4.2.1 Study Design

This was a secondary data analysis of a cohort of women with SUDs who
participated in a study for those receiving comprehensive care treatment during
pregnancy. The original study was conducted at the Center for Addiction and Pregnancy,
a comprehensive care program in Baltimore, Maryland (Jones et al., 2011). It was a
randomized clinical trial examining reinforcement-based treatment to usual care on
delivery outcomes between 2003 and 2007. Details on study recruitment and
randomization are reported in the original article (Jones et al.). The guiding framework is
the Mega Interactive Model of Substance Use among Women (MIMSUAW) depicting

four major dimensions: women, societal, time, and substance (Pagliaro & Pagliaro,
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2000). This study was deemed not human subjects research by The University of
Maryland Institutional Review Board.

4.2.2 Participants

The original CAP study sample consisted of 89 pregnant women, however
missingness on outcomes were as high as 36% due to attrition rates. This analysis focuses
on 57 participants with neonatal and maternal delivery outcome data. Women were on
average 30.5 years old (SD = 6.4), African-American (50.9%), and single (89.5%) with a
mean education level of 11.6 years (SD = 1.4). They reported histories of homelessness
(45.6%) and abuse (42.1%), and most presented with medical comorbidities (89.5%). In
terms of substance use, most women (75.4%) reported current cigarette smoking with
lifetime histories of alcohol (47.4%), cannabis (61.4%), stimulants (71.9%), opioids
(70.2%), and polysubstance use (64.9%). Stimulants were defined as cocaine or
amphetamines; opioids as heroin, methadone misuse, and/or other opioids; and
polysubstance use as using more than one of these substances excluding cigarettes.
During study participation, women were expected to provide weekly urine toxicology
screens and some (31.6%) received medication-assisted therapy (MAT) of methadone.

4.2.3 Measures

Three neonatal and two maternal outcome measures were examined. Neonatal
outcomes were birthweight in grams, hospital length of stay in days, and those treated for
Neonatal Abstinence Syndrome (NAS). Normal birthweights range between 2500 grams
(5 pounds, 8 ounces) and 4000 grams (8 pounds, 13 ounces) for full term deliveries

between 37- and 42-weeks’ gestation. Maternal outcomes were hospital length of stay in
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days and positive urine toxicology on delivery for any traces of opioids excluding MAT,
cocaine, amphetamines, benzodiazepines, alcohol, and cannabis.

The PSI was used to predict outcomes. The PSI is a composite score index
consisting of eleven questions from the psychiatric status of the ASI that measures
psychiatric problem severity. A list of questions comprising the PSI composite score and
its calculations are presented in Appendix C. The PSI composite score, ranging from .00
to 1.00 is used to assess any significant psychological and emotional problems during the
past 30 days and current level of willingness to receive treatment for these issues
(McGahan, Griffith, Parente, & McLellan, 1986). The PSI in this study had a high level
of internal consistency (o = .86).

Baseline PSI scores were categorized into two main groups: 1) high psychiatric
severity group and 2) no psychiatric severity group. Dichotomizing PSI composite scores
was based on prior research modeling differences within this characteristic (Majer et al.,
2008; Major et al., 2015) where high PSI scores were calculated as one standard
deviation above the mean (McLellan et al., 1983). Women in this sample had a mean PSI
of .16 and a standard deviation of .22, therefore women with PSI scores above .38 were
classified as High PSI (n = 12) and those with scores equal to .00 were labeled as No PSI
(n =29). Those who did not fall into either of these categories (n = 9) were eliminated
from initial modeling but included in subsequent analyses for comparison purposes.
Women in the High PSI group had a mean of .50 and a standard deviation of .08.

Descriptive statistics were conducted to examined sociodemographic
characteristics, population specific issues, and substance use and therapeutic measures.

Sociodemographic characteristics consisted of age in years, race (African-
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American/Anglo-American), marital status (married/single), and years of education.
Population specific issues were history of homelessness (no/yes), history of abuse
(no/yes) to include of emotional, physical, and sexual abuse, and medical comorbidities
(no/yes) of the following: gestational diabetes, hypertension, depression, or other
(undefined). Substance use and therapeutic measures are daily cigarette smoker, having a
history or not of opioid, polysubstance, cocaine, cannabis, and alcohol use, percentage of
positive urine toxicology screens (number of positive toxicology screens divided by the
number of urine samples collected) and receiving MAT (no/yes).
4.2.4 Analysis

Preliminary analysis began with using IBM SPSS Statistics 24.0 to examine
frequency and descriptive statistics, clean and recode data, and perform assumption
testing. Descriptive statistics included Chi-square, t-test, and One-Way ANOVA. Linear
regression models were used to understand the influence of PSI groups on continuous
outcome variables (birthweight, neonatal and maternal hospital length of stay). Logistic
regression was used to examine the effect of PSI groups on dichotomous outcomes to
understand the probability of being in either category (neonates treated for NAS and
maternal positive urine toxicology). Missingness was addressed using listwise deletion.
Using a post hoc text in G*Power, power (1-f err probability) was 0.97 for a large effect
size (f2=0.26) with o err probability = 0.05, sample size = 57, and number of predictors
=1
4.3 Results

Most women (71.7%) delivered infants with normal birthweights averaging

2808.8 grams (SD = 675.4). Neonates spent a mean of 10.7 days (SD = 15.7) in the
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hospital after delivery. Half the neonates (50.0%) were treated for NAS after birth.
Maternal hospital lengths of stay averaged 2.9 days (SD = 1.4) and positive urine
toxicology screens were 28.6%. Table 4.1 displays information on outcome
characteristics and PSI categorization. Table 4.2 presents demographic characteristics of
the women in this sample according to High, Low, and No PSI grouping. Women across

groups were statistically similar for all characteristics except for history of homelessness.

Table 4.1. Neonatal and Maternal Outcome Characteristics and Psychiatric Severity Index (n = 57)

mean SD range percentage missing

Neonatal Outcomes

Birthweight in grams 2808.8 675.5 1050 - 4315 4
Hospital length of stay in days 10.7 15.7 2-104 7
Treated for NAS 50.0 15
Maternal Outcomes

Hospital length of stay in days 29 14 1-9 5
Positive urine toxicology 28.6 1
PSI

High PSI group 21.1 7

Note: NAS is Neonatal Abstinence Syndrome. PSI is psychiatric severity index. High PSI is relative to No PSI.

Table 4.2. Maternal Demographic Characteristics According to Psychiatric Severity Index (PSI) Grouping.

High PSI Low PSI No PSI

Continuous mean (SD) F p

Age 27.3 (5.0 28.6 (6.0) 31.8 (6.5) 2.65 .081
Education 11.6 (1.4) 10.8 (1.7) 11.9 (1.1) 2.69 .079
Toxicology .29 (.40) .26 (.25) .18 (.26) .68 514

High PSI Low PSI No PSI

Categorical % X2 p

Anglo-American 30.4 17.4 52.2 5.68 224
Single 25.0 205 54.5 1.09 .580
Homelessness 385 26.9 34.6 12.23 .002
Abuse 333 16.7 50.0 2.23 .328
Comorbidity 26.7 17.8 55.6 1.80 405
Cigarette 25.6 20.9 535 2.86 239
Alcohol 22.2 29.6 48.1 5.13 077
Cannabis 22.9 17.1 60.0 19 .909
Stimulants 29.3 19.5 51.2 4.73 .094
Opiates 25.0 12.5 62.5 4.14 126
Polysubstance 24.3 18.9 56.8 A1 .946
MAT 29.4 235 47.1 1.28 526
Enhanced group 22.6 16.1 61.3 .61 737

Note: Age is number of years. Education is highest grade completed. Toxicology is number of positive urine toxicology screens divided by number of
collected urine screens. Anglo-American race is contrasted with African-American. Homelessness is any in lifetime. Abuse is any history of
emotional, physical, and sexual abuse. Comorbidity is gestational diabetes, hypertension, depression, or other (undefined). Cigarette is current
smoker. Alcohol, cannabis, stimulates, opiates, and polysubstance is history of use. MAT is receiving medication-assisted therapy. Enhanced group is
contrasted with usual care from original study.
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Simple linear regression models were used to test for neonatal and maternal
continuous outcomes (birthweight, neonatal and maternal length of hospital stay). Three
individual models for each outcome were employed to understand the predictive
relationship between High and No PSI groups. Findings on each account revealed these
groups were statistically similar (Table 4.3). Each of these models were re-run using
High, Low, and No PSI groups and results were consistent. Furthermore, hierarchical
regression for these outcomes and multivariate analysis of covariance (MANCOVA)
were also conducted to control for demographic variables. Results for all models
remained consistent with simple regression models, therefore the hypothesis was not

supported.

Table 4.3. Linear Regression Analysis Predicting Birthwei ght, Neonatal and Matemal Hospital Stays

B B P

Birthwei ght

High PSI versus No PSI -60.68 -.04 806

High. Low. and No PSI -24.31 -.03 835
Neonatal length of hospital stay

High PSI versus No PSI -1.99 -12 502

High. Low, and No PSI -1.08 -12 435
Maternal length of hospital stay

High PSI versus No PSI -.60 -.18 204

High PSI. Low, and No PSI -31 -.18 246

Note. Birthweight in grams. Length of hospital stayin days. Comparing High and No PSL and High Low, and No PSL

Similar findings were revealed when evaluating neonatal and maternal categorical
outcomes. Logistic regression models were used to test for newborns treated for NAS and
maternal toxicology on delivery. Two individual models for each outcome were run to
understand the likelihood of being in either group according to PSI grouping (High/No).
Findings revealed these groups were statistically similar (Table 4.4). Each of these

models were re-run using High, Low, and No PSI groups and results were consistent.
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Women in this sample had statistically similar neonatal and maternal delivery outcomes

regardless of PSI grouping, therefore the hypothesis was not supported.

Table 4.4 Logistic Regression Analysis Predicting Neonates Treated for NAS and Maternal Toxicology on Delivery.

Odds ratio 95% CI for Odds Ratio p
Lower Upper
Neonates treated for NAS
High PSI versus No PSI 1.50 33 6.77 508
High PSI (ref) - - - 867
Low PSI 1.20 19 7.44 845
No PSI 1.50 33 6.77 598
Maternal positive toxicology on delivery
High PSI versus No PSI 2.00 36 11.23 431
High PSI (ref) - - - 718
Low PSI 1.43 16 12.70 749
No PSI 2.00 36 11.23 431

Note. Comparing High and No PSL and High, Low, and No PSL

4.4 Discussion

Women with high PSI scores showed many of the same examined characteristics
as those with no PSI. These findings are consistent with prior research indicating many
pregnant women with SUDs experience intimate partner violence, sexual confusion, and
multiple losses leading to isolation (Finkelstein, 1996; Tuten et al., 2009) regardless of
their psychiatric comorbidity status. It is reasonable to assume women with more
extensive trauma histories would report higher rates of psychiatric symptoms. Contrary to
the hypothesis, outcomes examined in this study were not significantly predicted by PSI
grouping. These results remained consistent even when different statistical models were
employed. Comprehensive care models for this population suggest favorable neonatal
and maternal delivery outcomes regardless of psychiatric comorbidity.

Treatment or study participation in this sense appears to be effective for a range of
psychiatric presentations. One indication for favorable results may be among willingness

to participate in a randomized clinical trial while attending comprehensive care.
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Participation in research activities may be suggestive of a greater willingness to change.
The original study reported there were 225 eligible participants, but just over half
(56.9%) consented to participate, and of these women, 39 failed to show for study entry.
Women who remained through the randomization period of this study may possess
characteristics not currently addressed. Further research is needed to understand
differences among psychiatric characteristics on treatment entry to better understand
which resources are most effective.

4.4.1 Limitations

Data missingness is a limitation of this study even though high attrition rates are
common for this population. One investigation found 30% of pregnant women with
SUDs failed to show for study entry after consenting to participate (Jones, Haug,
Silverman, Stitzer, & Svikis, 2001). The current data comes from a study with an attrition
rate of 69.5% and variables have large missing value percentages. Outcomes showed high
percentages of missingness and ranged from 52.9% for maternal toxicology to 64.7% for
NAS. Missing value analysis was conducted for all variables examined and results
indicate data was missing at random (Little’s MCAR test: X (49) = 48.42, p = .496).

Findings from this analysis suggest pregnant women with co-occurring conditions
may benefit from services offered in comprehensive care facilities. The original study
setting offers intensive outpatient treatment following an initial week-long inpatient stay.
Additionally, there are a host of services for SUDs, pregnancy, and medical and social
assistance. The list of resources is as follows: 1) SUD- psychiatric consultation,
individual and group counseling, family/partner counseling, mock 12-step meetings,

relapse prevention, MAT, urine toxicology screening, and social work expertise, 2)
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Pregnancy- intensive prenatal care, obstetric and gynecologic care, family planning,
Lamaze birth groups, lactation groups, and post-partum care, and 3) Medical and social-
neonatal care, pediatric care through age 21, transportation, nutritional support, child care
services, occupational assessment, support for job training and employment, parenting
education, case management, primary medical care, and resources for HIV.

Future research is needed to determine whether specific issues of psychiatric
severity among pregnant women with persistent substance use might impact outcomes.
Additional research is warranted addressing pregnant women with SUDs as complex
clients with multiple needs. Findings from this study suggests specialized treatment
through comprehensive care programs may benefit pregnant women regardless of
psychiatric comorbidity. Further strategies are needed to improve immediate delivery
outcomes and long-term recovery goals. This study investigated the impact of PSI levels
in a community comprehensive care facility for pregnant women with SUDs and adds to
the current body of literature. Overall findings suggest comprehensive care models are a

viable resource for pregnant women with SUDs and psychiatric comorbidities.
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Chapter Five
Discussion of Findings

5.1 Discussion

Pregnancy as a critical time when women exhibit motivation to engage in
healthier behaviors relative to non-pregnant women (Daley, Ageriou, & McCarty, 1998;
Finkelstein, 1996; Kruk & Banga, 2011; World Health Organization, 2016). Most women
upon pregnancy awareness cease or reduce substance use, however, over the last few
decades there has been an increase in rates of substance use among pregnant women
compared to non-pregnant women on treatment entry. Figures on maternal substance use
trends during pregnancy and its resulting sequalae illustrate a substantial public health
concern. This dissertation provided three manuscripts and displayed comprehensive care
models as an effective treatment approach for addressing substance use disorders (SUDs)
during pregnancy. Comprehensive care is defined as offering perinatal and SUD
treatment services at a single location. Manuscripts two and three examined data from the
Center for Addiction and Pregnancy (CAP), a comprehensive program in Baltimore, MD.

The first manuscript was a systematic review of the literature and goals were to 1)
evaluate the quality of evidence-based research for pregnant women with SUDSs receiving
comprehensive care, 2) evaluate the types of outcome criteria assessed and the way in
which they were operationalized and, 3) summarize neonatal and maternal delivery
findings. This review was conducted to evaluate comprehensive care programs offering
perinatal care and SUD treatment services in a single location. Often these programs
provide additional services to include neonatal and pediatric care, transportation, child

care, employment resources, nutrition education and support, and general medical and
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social services. Prior research demonstrates the importance of providing comprehensive
care to pregnant women with SUDs to promote access, compliance, and continuation of
care (Jansson et al., 1996; Jansson et al., 2003; Jones et al., 2001; Meyers & Phillips,
2015; Peles et al., 2017; Tuten et al., 2012a; Tuten et al, 2012b; Wallace, 1991). Findings
from this literature review show comprehensive care programs to be a viable option for
pregnant women with SUDs in terms of improving delivery outcomes. Adherence to
comprehensive care treatment may favorably impact neonatal and maternal delivery
outcomes and further support the recovery process.

The aim of the first data analysis was to test for differences in delivery outcomes
by examining attendance at CAP for a cohort of pregnant women with SUDs. It was
hypothesized that treatment utilization at CAP would positively affect delivery outcomes
for these women and their newborns. Specifically, those who maintained participation at
CAP were hypothesized to have better outcomes compared to those who had limited
participation. This study examined differences in neonatal and maternal delivery
outcomes in relation to attendance. Attendance at CAP demonstrated favorable influence
for most neonatal and maternal delivery outcomes. These findings are consistent with
prior research for this population regarding treatment utilization (Evans et al., 2013;
Greenfield et al., 2006; Greenfield et al., 2010; Grosenick & Hatmaker, 2000; Jansson et
al., 2003; Jones et al., 2001; Meyers & Phillips, 2015; Nardi, 1997; Shannon et al., 2011,
Storbjork, 2010; Sun, 2006; Wallace, 1991; Wooten et al., 2013)

The second data analysis study examined differences in neonatal and maternal
outcomes by comparing pre-treatment psychiatric severity on admissions to CAP for a

cohort of pregnant women with SUDs. It was hypothesized that pre-treatment psychiatric
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severity would adversely affect delivery outcomes. Specifically, clients with higher
composite scores for psychiatric status were hypothesized to have less favorable
outcomes compared to clients with lower scores. This study tested difference in neonatal
and maternal delivery outcomes by comparing study admission psychiatric severity for a
cohort of pregnant women with SUDs and results indicated there were no significant
differences on outcomes based on PSI categorization.

These findings are in contrast with prior research regarding pre-treatment
psychiatric characteristics (Benningfield et al., 2012; Brady et al., 2009; Fitzsimons et al.,
2007; Lee King et al., 2015; Tuten et al., 2009). Psychiatric disorders among pregnant
women with SUDs were found to affect neonatal length of hospital stays (Tuten et al.,
2011), treatment participation (Benningfield et al.), and social vulnerability (Lee King et
al.). Several co-occurring psychiatric disorders among women with SUDs were found to
inhibit access to care, treatment retention, and favorable outcomes (Brady, Back, &
Greenfield, 2009). Findings from this study suggest pregnant women with co-occurring
conditions and complex presentations may benefit from services offered in
comprehensive care facilities.

5.1.1 Limitations

Limitations in this project are among study design, attrition rates, and data
missingness. Most studies in the literature review and the first data analysis studies were
observational. Although observational studies are ethically appropriate for this population
and often used in this field of research, they do lend themselves to bias. These types of

studies are often assessed at low to moderate levels for strength and quality of evidence.
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Future research might design studies comparing delivery outcomes for pregnant women
with SUDs to receiving treatment within comprehensive care and without.

Another limitation is attrition. High attrition rates within this population are noted
in previous research as a substantial obstacle (Jones et al., 2011). One investigation found
30% of pregnant women with SUDs failed to show for study entry after consenting to
participate (Jones, Haug, Silverman, Stitzer, & Svikis, 2001). Strategies to improve study
retention are warranted and may include transportation services, child care resources,
long-term housing, and supportive employment. Data missingness was an issue in both
analysis studies and decrease generalization of results.

5.1.2 Future Research

The literature over time has demonstrated a more balanced emphasis on maternal
care as well as neonatal outcomes; earlier research in this field focused almost
exclusively on neonatal outcomes. A recent comprehensive care study focused solely on
maternal outcomes and highlighted how this treatment modality benefits women with
SUDs (Krans et al., 2018). Further research and implementation studies are needed for
this population with adequately trained providers in appropriately suited facilities. The
fields of nursing and social work are particularly poised to accept the challenge of further
developing research and applying evidence-based strategies due to their specialized
training, expertise, and close collaboration. Approaching pregnant women with SUDs as
clients with an advanced disease process stands to decrease stigma and in turn improve
access to care. Additional research is needed to more fully understand characteristics of
pregnant women with SUDs in different educational and socioeconomic positions in

order to expand treatment access.
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5.1.3 Implications for Practice and Policy

Often highly influential among treatment barriers is self-perceived and provider-
projected stigma. Women with SUDs disorder are less likely to enter treatment and more
likely to be stigmatized compared to men with SUDs, and pregnant women with SUDs
experience stigma to a greater degree (Covington, 2008; Finkelstein, 1996; Greenfield et
al., 2006; Grella, 1999; Martin, Longinaker, & Terplan 2015; McCabe & Arndt, 2012;
Niccols et al., 2012). Considering that pregnant women are highly stigmatized and least
likely to enter treatment, it is reasonable to assume characteristics of pregnant women
with SUDs are not fully understood. Most studies describe this population as a merge
between two complex groups of women: minority individuals with limited education and
finances, and women with SUDs. Minority populations who are educationally and
financially disadvantaged are at an increased risk of not seeking adequate healthcare.
Pregnant women with SUDs, as frequently described in the literature, are particularly
vulnerable given their disenfranchised presentation coupled with the complexities of
SUDs.

Healthcare providers have a responsibility to facilitate holistic care and ensure
that the most vulnerable of clients receive ethical and responsible treatment. Greater
efforts are needed to promote equality in healthcare among clients regardless of disorder.
Academics and treatment providers have long recognized that SUDs share similar
manifestations and characteristics with other chronic illnesses such as hypertension,
asthma, and diabetes, and have similar behavioral correlates with disease initiation,
progression, relapse rates, and treatment response (McLellan, Lewis, O’Brien, and

Kleber, 2000). The framework for understanding SUD treatment embraces the Disease
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Model and heavily advocates for continuing care resources similarly to the care provided
to individuals with other chronic illnesses (McLellan et al). Healthcare educators need to
ensure providers are knowledgeable regarding the disease process and the complex needs
of this population.

Specialized education is needed for healthcare providers working with pregnant
women with SUDs. Those assisting and providing services for this population are often
inadequately trained and left to base their approach on personal experience. Research
studies and healthcare applications must be based on holistic, evidence-based treatment
and interventions most appropriately supporting this group. Research shows favorable
improvements for both providers and pregnant clients with SUDs when the healthcare
team is adequately trained (Course, McHugh, & Gordon, 1995). Further research is
needed with an emphasis on provider education, client participation and perspective, and
treatment delivery models (Dvorchak, Grams, Tate, & Jason, 1995; Goettler & Tschudin,
2014; Krans, Cochran, & Bogen, 2015).

Treatment delivery models are in limited supply and often not appropriately
suited to address SUD complexities. Residential treatment facilities for pregnant women
may serve to increase program attendance and retention, however, further barriers exist
among this option from funding and financial constraints to contending family demands.
Articles in the literature review study provided care through intensive outpatient services,
however, most of these women present to treatment in an advanced chronically ill state
and therefore are more appropriately suited for residential treatment.

According to The American Society of Addiction Medicine, clients meeting

criteria for residential treatment include pregnant women with multiple complex needs
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who require a safe environment for stabilization (Substance Abuse and Mental Health
Services Administration, 2009). While residential programs are often considered more
favorable especially for those with advanced SUDs, facilities like these for this group are
not found in the literature. Therefore, pregnant women with SUDs disorders are not only
at risk for not seeking care, but also at risk of not receiving the appropriate level of care.
Despite these limitations, consistent attendance within available comprehensive care
facilities are found to improve favorable outcomes.

5.1.4 Conclusion

Results from this dissertation project illustrate comprehensive care models as a

favorable treatment approach for pregnant women with substance use disorders.
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Appendices
Appendix A
Search codes for manuscript one.

PubMed (1809-present)
551 references retrieved on 11/17/2017. Reran on 10/26/18.

(antenatal[Title/Abstract] OR antepartum[Title/Abstract] OR baby[Title/Abstract] OR
birth[Title/Abstract] OR childbirth[Title/Abstract] OR congenital[Title/Abstract] OR
expectant mother*[Title/Abstract] OR fetal[Title/Abstract] OR foetal[Title/Abstract] OR
fetus[Title/Abstract] OR foetus[Title/Abstract] OR gestational age[Title/Abstract] OR
infant*[Title/Abstract] OR intrapartum[Title/Abstract] OR labor[Title/Abstract] OR
labour[Title/Abstract] OR maternal care[Title/Abstract] OR maternal
health[Title/Abstract] OR maternal outcome*[Title/Abstract] OR neonatal[Title/Abstract]
OR neonate*[Title/Abstract] OR newborn*[Title/Abstract] OR NICU[Title/Abstract] OR
labor[Title/Abstract] OR (obstetric*[Title/Abstract] AND delivery[Title/Abstract]) OR
perinatal[ Title/Abstract] OR postnatal[Title/Abstract] OR postpartum[Title/Abstract] OR
pregnancy[Title/Abstract] OR pregnant[Title/Abstract] OR 109remature*[Title/Abstract]
OR prenatal[Title/Abstract] OR trimester*[Title/Abstract] OR “Birth Weight”[Mesh] OR
“Fetal Development”’[Mesh] OR “Fetal Growth Retardation”[Mesh] OR “Fetus”[Mesh]
OR “Infant”[Mesh] OR “Infant, Newborn, Diseases”[Mesh] OR “Maternal Health
Services”[Mesh] OR “Perinatal Care”[Mesh:NoExp] OR “Postnatal Care”[Mesh] OR
“Pregnancy”[Mesh:NoExp] OR “Pregnancy Complications”’[Mesh:NoExp] OR
“Pregnancy Outcome”[Mesh] OR “Pregnancy Trimesters”[Mesh] OR “Premature
Birth”[Mesh] OR “Prenatal Care”[Mesh] OR “Prenatal Exposure Delayed
Effects”’[Mesh] OR “Intensive Care Units, Neonatal”[Mesh] OR “Intensive Care Units,
Pediatric”’[Mesh] OR “Delivery Rooms”[Mesh] OR “Delivery, Obstetric”[Mesh])

AND

(abstinence syndrome[Title/Abstract] OR addict*[Title/Abstract] OR alcohol
abuse*[Title/Abstract] OR alcohol dependence[Title/Abstract] OR alcohol
dependent[Title/Abstract] OR alcohol exposure[Title/Abstract] OR alcohol
misuse[Title/Abstract] OR alcohol rehab*[Title/Abstract] OR alcohol use[Title/Abstract]
OR alcohol withdrawal[Title/Abstract] OR alcoholic*[Title/Abstract] OR
alcoholism[Title/Abstract] OR amphetamine*[Title/Abstract] OR
buprenorphine[Title/Abstract] OR cannabis[Title/Abstract] OR cocaine[Title/Abstract]
OR detox*[Title/Abstract] OR drug abuse*[Title/Abstract] OR drug
dependence[Title/Abstract] OR drug dependent[Title/Abstract] OR drug
exposure[Title/Abstract] OR drug misuse[Title/Abstract] OR drug rehab*[Title/Abstract]
OR drug usage[Title/Abstract] OR drug use[Title/Abstract] OR drug
withdrawal[Title/Abstract] OR heroin[Title/Abstract] OR illicit drug*[Title/Abstract] OR
marijuana[ Title/Abstract] OR methadone[Title/Abstract] OR
methamphetamine*[Title/Abstract] OR naltrexone[Title/Abstract] OR
narcotics[Title/Abstract] OR opiate*[Title/Abstract] OR opioid*[Title/Abstract] OR
overdose*[Title/Abstract] OR oxycodone[Title/Abstract] OR polydrug
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abuse*[Title/Abstract] OR problem drinking[Title/Abstract] OR smoker*[Title/Abstract]
OR smoking[Title/Abstract] OR street drug*[Title/Abstract] OR substance
abuse*[Title/Abstract] OR substance dependence[Title/Abstract] OR substance
dependent[Title/Abstract] OR substance exposure[Title/Abstract] OR substance
misuse[Title/Abstract] OR substance related disorder*[Title/Abstract] OR substance
use[Title/Abstract] OR substance withdrawal[Title/Abstract] OR tobacco
use[Title/Abstract] OR withdrawal syndrome[Title/Abstract] OR “Alcohol-Related
Disorders”’[Mesh] OR “Alcoholics”[Mesh] OR “Alcoholism”[Mesh] OR
“Amphetamines”’[Mesh] OR “Buprenorphine”’[Mesh] OR “Cocaine”[Mesh] OR “Drug
Overdose”[Mesh] OR “Drug Users”[Mesh] OR “Fetal Alcohol Spectrum
Disorders”’[Mesh] OR “Heroin”’[Mesh] OR “Heroin Dependence”[Mesh] OR
“Methadone”[Mesh:NoExp] OR “Naloxone”[Mesh] OR “Narcotics”’[Mesh] OR “Opiate
Substitution Treatment”[Mesh] OR “Prescription Drug Misuse”[Mesh] OR “Street
Drugs”[Mesh] OR “Substance Withdrawal Syndrome”[Mesh] OR “Substance-Related
Disorders”[Mesh] OR “Tobacco Use”’[Mesh])

AND

(collaborative care[Title/Abstract] OR collaborative healthcare[Title/Abstract] OR
collaborative health care[Title/Abstract] OR collaborative model*[Title/Abstract] OR
collaborative program*[Title/Abstract] OR collaborative treatment*[Title/Abstract] OR
comprehensive care[Title/Abstract] OR comprehensive healthcare[Title/Abstract] OR
comprehensive health care[Title/Abstract] OR comprehensive treatment[Title/Abstract]
OR comprehensive services[Title/Abstract] OR comprehensive program*[Title/Abstract]
OR coordinated care[Title/Abstract] OR coordinated healthcare[Title/Abstract] OR
coordinated health care[Title/Abstract] OR coordinated model*[Title/Abstract] OR
coordinated services*[Title/Abstract] OR coordinated program*[Title/Abstract] OR
coordinated treatment*[Title/Abstract] OR integrated care[Title/Abstract] OR integrated
healthcare[Title/Abstract] OR integrated health care[Title/Abstract] OR integrated
model*[Title/Abstract] OR integrated service*[Title/Abstract] OR interdisciplinary
care[Title/Abstract] OR interdisciplinary collaboration[Title/Abstract] OR
interdisciplinary healthcare[Title/Abstract] OR interdisciplinary health
care[Title/Abstract] OR interdisciplinary model*[Title/Abstract] OR interdisciplinary
team*[Title/Abstract] OR interprofessional care[Title/Abstract] OR interprofessional
collaboration[Title/Abstract] OR interprofessional healthcare[Title/Abstract] OR
interprofessional health care[Title/Abstract] OR interprofessional model*[Title/Abstract]
OR interprofessional team*[Title/Abstract] OR multidisciplinary care[Title/Abstract] OR
patient care team*[Title/Abstract] OR clinical care team*[Title/Abstract] OR medical
home*[Title/Abstract] OR multidisciplinary collaboration[Title/Abstract] OR
multidisciplinary healthcare[Title/Abstract] OR multidisciplinary model*[Title/Abstract]
OR multidisciplinary team*[Title/Abstract] OR women only[Title/Abstract] OR women
centered[Title/Abstract] OR women focused[Title/Abstract] OR mixed
gender[Title/Abstract] OR gender specific care[Title/Abstract] OR “Comprehensive
Health Care”[ Mesh:NoExp] OR “Patient Care Team”[Mesh:NoExp] OR “Delivery of
Health Care, Integrated”[Mesh])

EMBASE (1947-present)
646 references retrieved on 11/17/2017. Reran on 10/26/18.
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(Antenatal:ab,ti OR antepartum:ab,ti OR baby:ab,ti OR birth:ab,ti OR childbirth:ab,ti OR
congenital:ab,ti OR “‘expectant mother*’:ab,ti OR ‘expected mother*’:ab,ti OR fetal:ab,ti
OR foetal:ab,ti OR fetus:ab,ti OR foetus:ab,ti OR *gestational age’:ab,ti OR infant*:abti
OR intrapartum:ab,ti OR labor:ab,ti OR labour:ab,ti OR “‘maternal care’:ab,ti OR
‘maternal health’:ab,ti OR *maternal outcome*’:ab,ti OR neonatal:ab,ti OR neonate*:ab,ti
OR newborn*:ab,ti OR NICU:ab,ti OR (obstetric*:ab,ti AND delivery:ab,ti) OR
perinatal:ab,ti OR postnatal:ab,ti OR postpartum:ab,ti OR pregnancy:ab,ti OR
pregnant:ab,ti OR 111lremature*:ab,ti OR prenatal:ab,ti OR trimester*:ab,ti,de OR
‘delivery room’/de OR ‘expectant mother’/de OR *fetus’/de OR *fetus development’/exp
OR *fetus disease’/exp OR *‘fetus growth’/de OR ‘immature and premature labor’/exp OR
‘infant’/exp OR ‘intrauterine growth retardation’/exp OR ‘maternal care’/de OR
‘maternal health service’/de OR ‘maternal outcome’/de OR ‘neonatal intensive care
unit’/de OR ‘newborn care’/exp OR ‘newborn intensive care’/de OR ‘newborn period’/de
OR *pediatric intensive care unit’/de OR “perinatal care’/de OR “perinatal
development’/de OR *perinatal period’/de OR ‘postnatal care’/de OR ‘pregnancy’/de OR
‘pregnancy complication’/de OR “pregnancy outcome’/de OR ‘prenatal care’/de OR
‘prenatal development’/exp OR ‘prenatal period’/de)

AND

(“abstinence syndrome’:ab,ti OR addict*:ab,ti OR (alcohol NEAR/2 (dependen* OR
exposure OR misuse OR rehab* OR use OR withdrawal)):ab,ti OR alcoholic*:ab,ti OR
alcoholism:ab,ti OR amphetamine*:ab,ti OR buprenorphine:ab,ti OR cannabis:ab,ti OR
cocaine:ab,ti OR detox*:ab,ti OR diamorphine:ab,ti OR (drug* NEAR/1 (abuse* OR
dependen* OR exposure OR misuse OR rehab* OR usage OR use OR withdrawal)):ab,ti
OR heroin:ab,ti OR ‘“illicit drug*’:ab,ti OR marijuana:ab,ti OR methadone:ab,ti OR
methamphetamine*:ab,ti OR narcotics:ab,ti OR opiate*:ab,ti OR opioid*:ab,ti OR
overdose*:ab,ti OR oxycodone:ab,ti OR ‘polydrug abuse*’:ab,ti OR ‘problem
drink*’:ab,ti OR smoker*:ab,ti OR smoking:ab,ti OR ‘street drug*’:ab,ti OR (substance
NEAR/1 (abuse* OR dependen* OR exposure OR misuse OR use OR withdrawal)):ab,ti
OR “substance related disorder*’:ab,ti OR “tobacco use’:ab,ti OR “withdrawal
syndrome’:ab,ti OR ‘alcohol misuse’/de OR *‘alcohol rehabilitation’/de OR
‘amphetamine’/de OR ‘buprenorphine’/de OR ‘cannabis’/de OR ‘cocaine’/de OR
‘detoxification’/exp OR ‘diamorphine’/de OR “drug abuse’/exp OR “drug
dependence’/exp OR “drug dependence treatment’/exp OR ‘drug exposure’/exp OR “drug
overdose’/de OR ‘fetal alcohol syndrome’/de OR “illicit drug’/de OR ‘opiate’/de OR
‘oxycodone’/de OR “perinatal drug exposure’/de OR ‘prenatal drug exposure’/de OR
‘smoking’/exp OR ‘smoking cessation’/de OR ‘street drug’/exp OR ‘substance abuse’/de
OR “withdrawal syndrome’/exp)

AND

(‘collaborative care’:ab,ti,de OR “collaborative healthcare’:ab,ti OR ‘collaborative health
care’:ab,ti OR ‘collaborative model*’:ab,ti OR *collaborative program*’:ab,ti OR
‘collaborative treatment*’:ab,ti OR ‘comprehensive care’:ab,ti OR ‘comprehensive
healthcare’:ab,ti OR ‘comprehensive health care’:ab,ti OR ‘comprehensive
treatment’:ab,ti OR ‘comprehensive service*’:ab,ti OR ‘comprehensive program*:ab,ti
OR *coordinated care’:ab,ti OR “coordinated healthcare’:ab,ti OR “coordinated health
care’:ab,ti OR “coordinated model**:ab,ti OR *coordinated services*’:ab,ti OR
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‘coordinated program*’:ab,ti OR ‘coordinated treatment*’:ab,ti OR ‘integrated care’:ab,ti
OR ‘“integrated healthcare’:ab,ti OR ‘integrated health care’:ab,ti OR ‘integrated
model*’:ab,ti OR ‘integrated service*’:ab,ti OR ‘interdisciplinary care’:ab,ti,de OR
‘interdisciplinary collaboration’:ab,ti OR ‘interdisciplinary healthcare’:ab,ti OR
‘interdisciplinary health care’:ab,ti OR ‘interdisciplinary model*’:ab,ti OR
‘interdisciplinary team*’:ab,ti OR ‘interprofessional care’:ab,ti OR ‘interprofessional
collaboration’:ab,ti OR ‘interprofessional healthcare’:ab,ti OR ‘interprofessional health
care’:ab,ti OR “interprofessional model*’:ab,ti OR ‘interprofessional team*’:ab,ti OR
‘medical home*’:ab,ti,de OR “‘multidisciplinary care’:ab,ti,de OR ‘multidisciplinary
collaboration’:ab,ti OR ‘multidisciplinary healthcare’:ab,ti OR ‘multidisciplinary
model*’:ab,ti OR ‘multidisciplinary team*’:ab,ti,de OR ‘women only’:ab,ti OR ‘women
centered’:ab,ti OR ‘women focused’:ab,ti OR ‘mixed gender’:ab,ti OR ‘gender specific
care’:ab,ti OR ‘patient care team*’:ab,ti OR “clinical care team*’:ab,ti)

CINAHL (1981-present)
272 references retrieved on 11/17/2017. Reran on 10/26/18.

(antenatal OR antepartum OR baby OR birth OR childbirth OR congenital OR expectant
mother* OR expected mother* OR fetal OR foetal OR fetus OR foetus OR gestational
age OR infant* OR intrapartum OR labor OR labour OR maternal care OR maternal
health OR maternal outcome* OR neonatal OR neonate* OR newborn* OR NICU OR
(obstetric* AND delivery) OR perinatal OR postnatal OR postpartum OR pregnancy OR
pregnant OR 112remature* OR prenatal OR trimester* OR delivery room* OR (MH
“Pregnancy+”) OR (MH “Obstetric Care+”))

AND

(abstinence syndrome OR addict* OR (alcohol N2 (dependen* OR exposure OR misuse
OR rehab* OR use OR withdrawal)) OR alcoholic* OR alcoholism OR amphetamine*
OR buprenorphine OR cannabis OR cocaine OR detox* OR diamorphine OR (drug* N1
(abuse* OR dependen* OR exposure OR misuse OR rehab* OR usage OR use OR
withdrawal)) OR heroin OR illicit drug* OR marijuana OR methadone OR
methamphetamine* OR narcotic* OR opiate* OR opioid* OR overdose* OR oxycodone
OR polydrug abuse* OR problem drink* OR smoker* OR smoking OR street drug* OR
(substance N1 (abuse* OR dependen* OR exposure OR misuse OR use OR withdrawal))
OR substance related disorder OR tobacco use OR withdrawal syndrome)

AND

(collaborative care OR collaborative healthcare OR collaborative health care OR
collaborative model* OR collaborative program* OR collaborative treatment* OR
comprehensive care OR comprehensive healthcare OR comprehensive health care OR
comprehensive treatment OR comprehensive service* OR comprehensive program* OR
coordinated care OR coordinated healthcare OR coordinated health care OR coordinated
model* OR coordinated services* OR coordinated program* OR coordinated treatment
OR integrated care OR integrated healthcare OR integrated health care OR integrated
model* OR integrated service* OR interdisciplinary care OR interdisciplinary
collaboration OR interdisciplinary healthcare OR interdisciplinary health care OR
interdisciplinary model* OR interdisciplinary team* OR interprofessional care OR
interprofessional collaboration OR interprofessional healthcare OR interprofessional
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health care OR interprofessional model* OR interprofessional team* OR medical home*
OR multidisciplinary care OR multidisciplinary collaboration OR multidisciplinary
healthcare OR multidisciplinary model* OR multidisciplinary team* OR women only OR
women centered OR women focused OR mixed gender OR gender specific care OR
patient care team* OR clinical care team* OR (MH *“Health Care Delivery, Integrated™))

PsycINFO (1800s-present)
328 references retrieved on 11/17/2017. Reran on 10/26/18.

(antenatal OR antepartum OR baby OR birth OR childbirth OR congenital OR expectant
mother* OR expected mother* OR fetal OR foetal OR fetus OR foetus OR gestational
age OR infant* OR intrapartum OR labor OR labour OR maternal care OR maternal
health OR maternal outcome* OR neonatal OR neonate* OR newborn* OR NICU OR
(obstetric* AND delivery) OR perinatal OR postnatal OR postpartum OR pregnancy OR
pregnant OR 113remature* OR prenatal OR trimester* OR delivery room*)

AND

(abstinence syndrome OR addict* OR (alcohol N2 (dependen* OR exposure OR misuse
OR use OR rehab* OR withdrawal)) OR alcoholic* OR alcoholism OR amphetamine*
OR buprenorphine OR cannabis OR cocaine OR detox* OR diamorphine OR (drug* N1
(abuse* OR dependen* OR exposure OR misuse OR rehab* OR usage OR use OR
withdrawal)) OR heroin OR illicit drug* OR marijuana OR methadone OR
methamphetamine* OR narcotic* OR opiate* OR opioid* OR overdose* OR oxycodone
OR polydrug abuse* OR problem drink* OR smoker* OR smoking OR street drug* OR
(substance N1 (abuse* OR dependen* OR exposure OR misuse OR use OR withdrawal))
OR substance related disorder* OR tobacco use OR withdrawal syndrome)

AND

(collaborative care OR collaborative healthcare OR collaborative health care OR
collaborative model* OR collaborative program* OR collaborative treatment* OR
comprehensive care OR comprehensive healthcare OR comprehensive health care OR
comprehensive treatment OR comprehensive service* OR comprehensive program* OR
coordinated care OR coordinated healthcare OR coordinated health care OR coordinated
model* OR coordinated services* OR coordinated program* OR coordinated treatment
OR integrated care OR integrated healthcare OR integrated health care OR integrated
model* OR integrated service* OR interdisciplinary care OR interdisciplinary
collaboration OR interdisciplinary healthcare OR interdisciplinary health care OR
interdisciplinary model* OR interdisciplinary team* OR interprofessional care OR
interprofessional collaboration OR interprofessional healthcare OR interprofessional
health care OR interprofessional model* OR interprofessional team* OR medical home*
OR multidisciplinary care OR multidisciplinary collaboration OR multidisciplinary
healthcare OR multidisciplinary model* OR multidisciplinary team* OR women only OR
women centered OR women focused OR mixed gender OR gender specific care OR
patient care team* OR clinical care team* OR (DE “Integrated Services”) OR (DE
“Interdisciplinary Treatment Approach’))

Cochrane Central Register of Controlled Trials (CENTRAL)

39 references retrieved on 11/17/2017. Reran on 10/26/18.
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(antenatal OR antepartum OR baby OR birth OR childbirth OR congenital OR *“expectant
mother*” OR “expected mother*” OR fetal OR foetal OR fetus OR foetus OR
“gestational age” OR infant* OR intrapartum OR labor OR labour OR “maternal care”
OR “maternal health” OR “maternal outcome*” OR neonatal OR neonate* OR newborn*
OR NICU OR (obstetric* AND delivery) OR perinatal OR postnatal OR postpartum OR
pregnancy OR pregnant OR 114remature* OR prenatal OR trimester* OR “delivery
room*”)

AND

(“abstinence syndrome” OR addict* OR (alcohol NEAR/2 (dependen* OR exposure OR
misuse OR rehab* OR use OR withdrawal)) OR alcoholic* OR alcoholism OR
amphetamine* OR buprenorphine OR cannabis OR cocaine OR detox* OR diamorphine
OR (drug* NEAR/2 (abuse* OR dependen* OR exposure OR misuse OR rehab* OR
usage OR use OR withdrawal)) OR heroin OR “illicit drug*” OR marijuana OR
methadone OR methamphetamine* OR narcotic* OR opiate* OR opioid* OR overdose*
OR oxycodone OR “polydrug abuse*” OR “problem drink*” OR smoker* OR smoking
OR “street drug*” OR (substance NEAR/2 (abuse* OR dependen* OR disorder OR
exposure OR misuse OR use OR withdrawal)) OR “tobacco use” OR “withdrawal
syndrome”)

AND

(“collaborative care” OR “collaborative healthcare” OR *“collaborative health care” OR
“collaborative model*” OR “collaborative program*” OR “collaborative treatment*” OR
“comprehensive care” OR “comprehensive healthcare” OR “comprehensive health care”
OR “comprehensive treatment” OR “comprehensive service*” OR “comprehensive
program*” OR “coordinated care” OR *“coordinated healthcare” OR “coordinated health
care” OR “coordinated model*” OR “coordinated services*” OR “coordinated program*”
OR “coordinated treatment” OR “integrated care” OR “integrated healthcare” OR
“integrated health care” OR “integrated model*” OR “integrated service*” OR
“interdisciplinary care” OR “interdisciplinary collaboration” OR “interdisciplinary
healthcare” OR “interdisciplinary health care” OR “interdisciplinary model*” OR
“Interdisciplinary team*” OR “interprofessional care” OR “interprofessional
collaboration” OR “interprofessional healthcare” OR “interprofessional health care” OR
“interprofessional model*” OR “interprofessional team*” OR “medical home*” OR
“multidisciplinary care” OR “multidisciplinary collaboration” OR “multidisciplinary
healthcare” OR “multidisciplinary model*” OR “multidisciplinary team*” OR *“women
only” OR “women centered” OR “women focused” OR “mixed gender” OR “gender
specific care” OR “patient care team*” OR “clinical care team*”)
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Appendix B
Assumptions testing for manuscript two.
Birthweight

Independence of residuals met (Durbin-Watson = 2.018) and linear relationships
determined by visual inspection of partial regression plots (outcome versus each
predictor) and a plot of studentized residuals against predicted values (outcome against
collective predictors). Homoscedasticity evaluated using the plot of studentized residuals
versus predicted values and resulted in consistently spread scores. No multicollinearity
noted as evidenced by correlations table values less than 0.7 (except EGA at delivery and
birthweight = -.754), however tolerances were greater than 0.1 and VIFs were less than
10. Casewise diagnostics indicated two values greater than -3 standard deviations and
studentized deleted residuals confirmed these findings. These values were retained since
they represented viable birthweights in the extremely low birthweight category and
Cook’s distance values were less than 1. Residual distributions examining P-P plot
(standardized) and Q-Q plots (studentized) resulted in approximately normal
distributions.
Neonatal

Independence of residuals met (Durbin-Watson = 2.076) and linear relationships
determined by visual inspection of partial regression plots (outcome versus each
predictor) and a plot of studentized residuals against predicted values (outcome against
collective predictors). Homoscedasticity evaluated using the plot of studentized residuals
versus predicted values and resulted in consistently spread scores. No multicollinearity

noted as evidenced by correlations table values less than 0.7 and tolerances were greater
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than 0.1 and VIFs were less than 10. Casewise diagnostics indicated six values greater
than -3 standard deviations and studentized deleted residuals confirmed these findings.
These values were retained since they represent extended lengths of stay of neonates with
complex presentations and Cook’s distance values were less than 1. Residual
distributions examining P-P plot (standardized) and Q-Q plots (studentized) resulted in
approximately normal distributions.
Maternal

Independence of residuals met (Durbin-Watson = 1.881) and linear relationships
determined by visual inspection of partial regression plots (outcome versus each
predictor) and a plot of studentized residuals against predicted values (outcome against
collective predictors). Homoscedasticity evaluated using the plot of studentized residuals
versus predicted values and resulted in consistently spread scores. No multicollinearity
noted as evidenced by correlations table values less than 0.7, tolerances were greater than
0.1 and VIFs were less than 10. Casewise diagnostics indicated eight values greater than -
3 standard deviations and studentized deleted residuals confirmed these findings. These
values were retained since they represent extended maternal lengths of stay and Cook’s
distance values were less than 1. Residual distributions examining P-P plot (standardized)
and Q-Q plots (studentized) resulted in approximately normal distributions.
Logistic

Natural log transformations were performed on continuous variables, and
interaction terms were created between each natural log and its continuous variable to test
linear relationships against the outcome using Box-Tidwell (1962); all findings were not

significant. If findings resulted in significance, a Bonferroni correction could be applied.
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Multicollinearity was not found as evidenced by correlations table values less than 0.7,
tolerance values greater than 0.1, and VIF values less than 10. Casewise diagnostics
indicated seven predicted values contrary to observed values with NAS as the outcome
and indicated nine and twelve contrary predicted values for neonatal and maternal
toxicology, respectively. These findings were further supported by studentized residuals

> +/- 3 SD, however all values were retained in the final analysis.
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Appendix C
Composite score questions for manuscript three.

COMPOSITE SCORE FOR PSYCHIATRIC STATUS

Eleven questions are used to determine this composite score. The answers to
eight questions indicate any significant period of psychiatric problems during the past 30
days

(0=No, 1 =Yes).

A. Experienced serious depression?

B. Experienced serious anxiety or tension?

C. Experienced hallucinations?

D. Experienced trouble understanding, concentrating or remembering?

E. Experienced trouble controlling violent behavior?

F. Experienced serious thoughts of suicide?

G. Attempted suicide?

H. Have you taken prescribed medication for any psychological / emotional
problem?

Each of these answers is divided by 1, the highest possible response, and by 11,
the total number of questions in the composite.

The answer to the next question:

I. How many days in the past 30 have you experienced these psychological or
emotional problems? is divided by 30, the highest possible response and by 11,
the total number of questions in the composite.

The answers to the last two questions:
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J. How much have you been bothered by these psychological or emotional
problems in the past 30 days?

K. How important to you now is treatment for these psychological problems?
are divided by 4, the highest possible response, and by 11, the number of
questions.

The score, then, is determined by:

A/11 +B/11 + C/11 + D/11 +E/11 + F/11 + G/11 +H/11 + 1/330 + J/44 + K/44

The above information is copied from the following resource:
McGahan, P. L., Griffith, J. A., Parente, R., & McLellan, A. T. (1986). Addiction
severity index composite scores manual. Treatment Research Institute,

Philadelphia, PA.
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