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Abstract

Background: The purpose of this study is to assess differences in wait time and retention in 

opioid use disorder (OUD) treatment among a sample of pregnant and non-pregnant women from 

low-income urban communities in Los Angeles, California.

Methods: Data were collected in 9 waves consisting of consecutive years from 2006 to 2011, 

and then including 2013, 2015, and 2017. The sample consisted of 12,558 women, with 285 

being pregnant and 12,273 being non-pregnant. We compared pregnant women with non-pregnant 

women at admission on key characteristics and relied on two multilevel negative binomial 

regressions analyses to examine factors related to access (days on the waiting list) and retention 

(days in treatment).

Results: We detected disparities existed in access and retention. Pregnant women spent less 

time waiting to initate treatment than non-pregnant women and, once in treatment, had longer 

treatment episodes. Among pregnant women, clients identifying as Latina or Other waited longer 

to enter treatment compared to clients identifying as non-Latina White or Black. Women entering 

residential waited longer than those entering methadone or counseling services. Pregnant women 

were more likely to be in treatment longer if they had mental health issues, greater parenting 

responsibilities (number of children less than 18), and greater SUD severity (number of prior 

treatment episodes).
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Conclusions: Findings suggest pregnant women’s access and retention can be improved through 

Medicaid coverage and through the implementation of a standard of care that includes MOUD 

(methadone) along with ancillary health and social services.
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Introduction

Opioid overdose and OUD are at epidemic levels and present a major public health crisis 

in the United States (Centers for Disease Control and Prevention, 2020a). OUD continues 

to increase at alarming rates for vulnerable populations, including pregnant women. The 

use of opioids during pregnancy quadrupled from 1.5 to 6.5 per 1000 hospital births from 

1999 to 2014 (Agency for Healthcare Research and Quality, 2018). Research documents the 

negative relation of opioid use to maternal and neonatal outcomes, e.g., early labor, stillbirth, 

and maternal mortality (Patrick et al., 2019). Further, pregnant women face more barriers to 

accessing OUD treatment including lack of child care, limited family support, co-occurring 

mental health conditions, and unstable housing compared with non-pregnant women (Sutter 

et al., 2017). Research is needed to understand factors that may enhance treatment access 

and retention for pregnant women with OUD (Centers for Disease Control and Prevention, 

2020b; Haight et al., 2018).

The standard of care for OUD treatment for pregnant and parenting women is medication 

to treat opioid use disorder (MOUD), including methadone, buprenorphine and naltrexone, 

along with comprehensive services to address mental health, trauma, economic, and social 

needs (such as housing and food insecurity) (Barbosa-Leiker et al., 2020; Marsh et al., 

2000, 2004; Klaman et al., 2017). Methadone is the most common medication for treating 

OUD in pregnant women (ACOG Committee on Health Care for Underserved Women, 

and American Society of Addiction Medicine, 2012; Burns et al., 2007; Harter, 2019; The 

American College of Obstetricians and Gynecologists, 2017). Substantial research shows 

that OUD treatment with methadone for pregnant women increases access to prenatal care 

and decreases rates of opioid use and maternal mortality (Bums et al., 2007; Harter, 2019).

Additional research indicates that when buprenorphine is prescribed during pregnancy it 

demonstrates similar outcomes of reduced opioid use and maternal mortality (Substance 

Abuse and Mental Health Services Administration, 2021; Thomas et al., 2014). Overall, 

research has demonstrated the positive impact of MOUD (primarily methadone) on pregnant 

women by providing a more stable lifestyle and reducing the risks to the mother and child 

(Tran et al., 2017). Some examples of enhanced neonatal outcomes include improved birth 

weight and fetal age at birth (Brogly et al., 2014; Burns et al., 2007; Jones et al., 2005).

In this study, we draw from a healthcare disparities conceptual framework that identifies 

three stages to research disparities: (a) detect health care disparities in a vulnerable 

population; (b) understand client risk and program capacity factors; and (c) reduce 

disparities through policy and programmatic interventions (Kilbourne et al., 2006). We use 

the first two stages of the framework to (1) detect disparities in wait time and retention in 
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OUD treatment, and (2) understand which factors are associated with wait time and retention 

for pregnant and non-pregnant women with OUD.

We examined disparities in access and retention for pregnant and non-pregnant women 

in opioid treatment programs in a diverse community sample. We seek to identify factors 

affecting access and retention for pregnant women with OUD and point to strategies to 

improve treatment outcomes. Our research questions focus on: (1) What disparities exist in 

wait time and retention for pregnant women in OUD treatment? and (2) What factors are 

associated with wait time and retention for pregnant women with OUD?

2. Material and methods

2.1. Data and sample

We used multi-year client and program data from Los Angeles County Participant Reporting 

System (LACPRS) and Integrated Substance Abuse Treatment to Eliminate Disparities 

(iSATed) Program Survey. Data were collected for LACPRS through interviews with 

intake counselors at admission (Guerrero et al., 2021; Marsh et al., 2021). Information 

collected included individual characteristics such as demographic characteristics (age, 

gender, race/ethnicity), education and employment, psychosocial characteristics (e.g., mental 

illness and family structure), housing status, measures of severity (e.g., age started using 

primary drug, days using primary drug in last 30 days, number prior treatment episodes), 

Medi-Cal eligibility, treatment type (whether outpatient MOUD, outpatient counseling or 

residential), referral source (whether treatment court-mandated), and medications used 

(whether methadone, buprenorphine or other). There were 9 waves of data collection 

including consecutive years from 2006 to 2011, and then 2013, 2015, and 2017. The sample 

consisted of 12,558 clients, with 285 being pregnant and 12,273 being non-pregnant. Of 

pregnant women, 59.7% were non-Latina White, 30.4% were Latina, 4.6% were Black, 

and 5.3% were Other. Of non-pregnant women, 57.3% were non-Latina White, 28.8% were 

Latina, 9.5% were Black, and 4.4% were Other.

2.2. Analytic approach

We relied on multilevel negative binomial regression to examine the relationship of 

access and retention with explanatory variables. Both dependent variables (i.e., access and 

retention), number of waiting days, and number of days in treatment are counts. The 

multilevel data structure (i.e. client-program) was accounted for by considering clients in 

the same program and year as a cluster. Correlation among those clients was incorporated 

when calculating the standard errors of coefficient estimates. Moreover, an overdisperson 

parameter was examined to see if negative binomial regression was preferred over Poisson 

regression. We used R package MASS to run our models that included IRR (i.e., incidence 

rate ratio) which measured in terms of average number of days.

2.3. Dependent variables

The first dependent variable, access, refers to the number of days clients spent on the waiting 

list prior to admission to the treatment program. The item asked, “How many days were 

you on the waiting list before you were admitted to the treatment program?” The second 
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dependent variable, retention, refers to the number of days clients were in treatment from 

entry to exit. These two outcome measures have been used in several national (Askari et al., 

2020; Stahler and Mennis, 2020) and regional studies (Guerrero, 2013, 2014, 2013).

2.4. Independent variable

The independent variable, pregnancy at admission, was measured as a dichotomous variable 

(1 = pregnant; 0 = non-pregnant).

2.5. Explanatory variables

We adjusted for covariates with documented association with access and retention, 

covariates that could potentially confound the relation between pregnancy, access, and 

retention. We controlled for year, i.e., whether data were collected in 2011, 2013, 2015 or 

2017. Client demographics included race/ethnicity (race includes individuals who identify as 

non-Latina White, African American and Other; ethnicity includes individuals who identify 

as Latina; non-Latina White served as reference category), with respondents in the Other 

race category including the 3.8% of the sample who identified as American Indian, Asian, 

and Mixed race. Consistent with other research approaches, we coded individuals identified 

as Latina as a primary category regardless of whether the same client also reported a 

race category. We coded non-Latina White, African American, and Other when the client 

identified as any race category and did not identify as Latina. The Other category represents 

clients who did not identify as non-Latina White, African American, and or Latina.

Clients also reported other demographic and psychosocial characteristics including client 

age (coded as a continuous variable), education (years in School), employment (unemployed 

= 0, employed = 1); homeless (coded no = 0, yes =1 when intake counselor assessed “Is 

this person homeless?”); mental illness (coded no = 0, yes = 1, when client reported “Have 

you ever being diagnosed with a mental illness?”); age started using primary drug (years); 

days using primary drug (number of days of primary substance use during 30 days prior 

to admission); number of children under 18 living at home or not; Medi-Cal (Medicaid 

program in California) insurance eligible (no = 0, yes = 1); number of prior SUD treatment 
episodes (number of prior episodes in any alcohol or drug treatment/recovery program in 

which the client participated); treatment type (outpatient MOUD, outpatient counseling, 

residential); court-mandated referral (no = 0, yes = 1); and medications (none, methadone, 

buprenorphine, other). These covariates have been used in several national (Askari et al., 

2020; Stahler and Mennis, 2020) and regional studies (Guerrero 2013; Guerrero et al., 

2014).

3. Results

3.1. Differences in demographic characteristics between pregnant and non-pregnant 
women

Table 1 shows a comparative analysis of client characteristics by pregnancy status at 

admission. Pregnant women spend less time waiting for treatment than non-pregnant women 

(1.9 days versus 3.6 days) and remain in treatment longer than non-pregnant women (51.9 

days versus 33.0 days). A higher proportion of pregnant women identified as non-Latina 
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white (59.7%) and Latina (30.4%) compared with non-pregnant women identifying as non-

Latina white (57.3%) and Latina (28.8%). They also were statistically more likely to be 

younger than non-pregnant women (29.4 years versus 38.2 years, p < 0.001), to begin using 

their reported primary drug at a younger age (19.9 years versus 23.2, p < 0.001), and to use 

the primary drug less frequently in the last 30 days (16.2 days versus 21.0 days, p < 0.001). 

Further, there was a statistically significant association between race and pregnancy status at 

admission (p < 0.05) with those identifying as non-Latina White more likely to be pregnant 

at admission (59.7%). Pregnant women also were statistically more likely to have children 

under 18 years of age (1.0 versus 0.7, p < 0.001) and more likely to be Medi-Cal eligible 

compared than non-pregnant women (51.2% versus 28.7%, p < 0.001).

Table 1 also indicates a statistically significant association between treatment type and 

pregnancy (p < 0.001). Pregnant women compared with non-pregnant were more likely 

to be served in both MOUD (38.3% versus 25.7%) and counseling programs (18.4% 

versus 13.6%), but less likely to be served in residential treatment (43.3% versus 60.6%). 

Additionally, there was a significant association between medications and pregnant women 

(p < 0.001). Pregnant women compared to non-pregnant women were more likely to receive 

methadone (43.9% versus 35.6%) or no medication (50.5% versus 41.4%). In this sample, 

only a small number of non-pregnant women reported receiving buprenorphine (2.7%).

3.2. Detecting and understanding factors associated with treatment access and retention 
for pregnant women

Table 2 shows factors were related to access (days on the waiting list) and retention for 

pregnant clients using negative binomial models. Older pregnant women and homeless 

pregnant women were more likely to spend time on the waiting list (IRR = 1.113, p < 0.01 

and IRR = 3.138, p < 0.05, respectively). Pregnant women who started using opioids at a 

younger age spent less time on the waiting list (IRR = 0.892, p < 0.01). Compared with 

those receiving residential treatment, those receiving methadone (IRR = 0.028, p < 0.001) or 

counseling (IRR = 0.454, p < 0.001) were less likely to spend time on the wait list.

Table 2 also shows pregnant women were more likely to be retained in treatment if they 

identified as Latina (IRR = 1.406, p < 0.05), experienced mental health issues (IRR = 1.438, 

p < 0.05), had responsibilities for children under 18 living in the home (IRR = 1.126, p < 

0.05), had prior treatment episodes (a measure of severity) (IRR = 1.052, p < 0.01), received 

methadone treatment (IRR = 5.455, p < 0.001) and counseling treatment (IRR = 2.043, p < 

0.001) compared to residential treatment. In comparison, pregnant women who used opioids 

more frequently in the 30 days prior to treatment entry (a measure of severity) were less 

likely to be retained in treatment (IRR = 0.971, p < 0.001).

3.3. Detecting and understanding factors associated with treatment access and retention 
for non-pregnant women

Table 3 indicates factors associated with access (days on waiting list) and retention (days 

in treatment) for non-pregnant women using negative binomial models. Table 3 shows that 

factors associated with less access to treatment, i.e., spending more time on the wait list for 

non-pregnant women included older age (IRR = 1.007, p < 0.05), identified as Latina (IRR 
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= 1.874, p < 0.001), experienced homelessness (IRR = 1.510, p < 0.001), prior treatment 

episodes (IRR = 1.051, p < 0.001), and mandated referral (IRR = 1.552, p < 0.001). In 

comparison, factors associated with greater access to treatment, i.e., spending less time on 

the wait list, for non-pregnant women were being employed (IRR = 0.618, p < 0.001), 

Medi-Cal eligible (IRR = 0.761, p < 0.001), receiving methadone (IRR = 0.064, p < 0.001) 

or counseling (IRR = 0.244, p < 0.001) (compared to residential).

Non-pregnant women are retained in treatment longer if they were older (IRR = 1.005, p 
< 0.001), identified as Black (IRR = 1.206, p < 0.001), experienced homelessness (IRR = 

1.211, p < 0.001), were Medi-Cal eligible (IRR = 1.219, p < 0.001), received methadone 

(IRR = 2.904, p < 0.001) or counseling (IRR = 2.184, p < 0.001), and had a mandated 

referral (IRR = 1.343, p < 0.001). In addition, non-pregnant women were retained at a 

shorter period of time if they were older when began use of primary drug (IRR = 0.993, 

p < 0.001) and had more days of using primary drug prior to entering treatment (IRR = 

0.957, p < 0.001). Those receiving methadone (IRR = 2.904, p < 0.001), counseling (IRR = 

2.184, p < 0.001), and had mandated referrals (IRR = 1.343, p < 0.001) were likely to stay in 

treatment longer.

4. Discussion

In this paper, we examined differences between pregnant and non-pregnant women in wait 

time and retention in OUD treatment with the goal of detecting and understanding potential 

disparities. Three major findings emerged from this analysis. First, pregnant women in 

OUD treatment have shorter wait times for entering treatment and, once they enter, have 

longer retention than non-pregnant women in OUD treatment, a finding consistent with 

the literature (Albrecht et al., 2011; Jancaitis et al., 2020). Also, a significantly greater 

proportion of pregnant women (51.2%) compared to non-pregnant women (25.7%) were 

eligible for Medi-Cal (the California version of Medicaid) that provides expedited access to 

SUD treatment for pregnant women. Within the sample of pregnant women, however, those 

identifying as Latina wait longer to enter treatment and remain in treatment longer than 

those identifying as non-Latina White.

Second, pregnant women are more likely to receive MOUD (methadone), the standard of 

care, compared with non-pregnant women (40% versus 25%) and receipt of methadone 

is related to reduced wait time and increased retention, similar to previous research on 

pregnant women receiving treatment for OUD (Brogly et al., 2014; Burns et al., 2007; 

Jancaitis et al., 2020). It is also important to note that the 38.3% of pregnant women 

receiving MOUD is substantially lower than the average national rate of approximately 50% 

(Short et al., 2018). Third, in this sample of pregnant women receiving treatment for OUD, 

those with greater health and social needs remain in treatment longer. Specifically, greater 

severity as reflected in prior treatment episodes, mental health issues, and children under 18, 

are retained longer in treatment.

It is well-known that Medicaid, public health insurance in the U.S., plays an important 

role in increasing access to SUD treatment (Guerrero, 2013; Andrews et al., 2019). In 

this sample, a significantly greater proportion of pregnant women (51.2%) compared to non-
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pregnant women (25.7%) were eligible for Medi-Cal (the California version of Medicaid) 

which may account for their greater access to treatment (shorter wait times) compared 

with non-pregnant women. Medicaid eligibility requirements and service provisions are 

specific to each state and, compared with many states, Medi-Cal eligibility requirements and 

pregnancy-related services are generous.

Eligible pregnant women in California are required to enroll in a Medi-Cal managed 

care health plan unless they opt to remain with the physican in a Fee-for-Service 

plan throughout their pregnancy and postpartum period (DHCS, 2021). Pregnancy-related 

services are defined as services required to assure the health of the pregnant women and 

the fetus including prenatal care, services for other conditions that might complicate the 

pregnancy, labor, delivery, postpartum care, and family planning services. Drug coverage, 

prescribed for pregnancy-related services and dispensed within the eligibility time frame, 

includes the full Medi-Cal pharmaceutical benefits. Overall, study findings reinforce the 

importance of expanding Medicaid in the U.S. in order to improve access to the standard 

of care for pregnant women in OUD treatment, treatment that includes MOUD along with 

comprehensive services to assure the health of the pregnant woman and fetus.

Although all pregnant women in OUD treatment have shorter wait times for entering 

treatment, pregnant women identifying as Latina wait longer to enter treatment and are 

retained in treatment longer than those identifying as non-Latina White. Numerous studies 

of gender disparities in access and retention in SUD treatment have pointed to the particular 

vulnerability of Latina women (Guerrero et al., 2013; Marsh et al., 2004). Latinas received 

fewer social services but benefited greatly when they did receive them (Marsh et al., 

2021). Latinas may have significant need for ancillary services to access and stay in 

OUD treatment. Programs providing services to these women in low income minority 

communities may not respond to their service needs, resulting in poor outcomes and 

unmet treatment goals (Marsh et al., 2021). All of these findings point to the particular 

vulnerabilities of pregnant women identifying as Latina and the need for the provision of 

both integrated social services as well as culturally competent services to improve access for 

all clients (Guerrero et al., 2021).

Findings further reinforce previous research that methadone is associated with longer 

treatment retention, as retention has been shown to improve pregnancy outcomes (Jancaitis 

et al., 2020). In this diverse sample from low income, urban communities in Los Angeles 

County, pregnant women who received outpatient methadone were more likely to have 

access (i.e., wait fewer days) for treatment and remain in treatment longer. This finding is 

consistent with research available from the 1970’s indicating methadone is the standard of 

care for pregnant women (ACOG Committee on Health Care for Underserved Women, & 

American Society of Addiction Medicine, 2012). Despite this evidence, misconceptions and 

stereotypes remain that methadone results in substituting one drug for another and may have 

adverse effects on the infant (Substance Abuse and Mental Health Services Administration, 

2021). The finding that pregnant women in this sample are more likely than non-pregnant 

women to receive MOUD (methadone) (40% versus 25%) may indicate progress is being 

made in combatting misconceptions and stereotypes in the treatment of pregnant women 

with OUD. Additionally, these results contribute evidence supporting the use of MOUD 
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(methadone) as an appropriate treatment for increasing access and retention for pregnant 

women with OUD.

Finally, study findings point to the value of comprehensive services to address the 

substantial health and social needs of pregnant women with OUD. Numerous studies 

indicate lack of mental health services, childcare, and parenting support are significant 

barriers to treatment access and retention for women, especially pregnant and parenting 

women (Sutter et al., 2017; King et al., 2015). When comprehensive services are available to 

address these barriers, outcomes improve (Marsh et al., 2004; Marsh et al., 2009; Moreland 

and McRae-Clark, 2018). It could be that for both pregnant and non-pregnant women with 

OUD factors such as, lower educational attainment, employment challenges, and mental 

health issues accentuate the need for comprehensive services (Cao et al., 2011; Guerrero et 

al., 2014; Marsh et al., 2004). Despite the demonstrated need for treatment programs that 

provide gender-sensitive services including mental health services, family support, and child 

care, programs that provide these services are limited and on the decline (Terplan et al., 

2015; Brown et al., 2011; Patrick et al., 2019).

This study assessing differences between pregnant and non-pregnant women in opioid 

treatment programs in Los Angeles County has both strengths and limitations. One major 

strength of this study is the relatively large and diverse sample of both pregnant and non-

pregnant women entering treatment in Los Angeles County between 2006 and 2017 when 

the opioid epidemic was peaking and when many policy and programmatic changes were 

being implemented to address it. This sample permitted an analysis of gender disparities that 

included an analysis of gender and race/ethnic interactions. A second strength derives from 

the inclusion of both pregnant and non-pregnant women in opioid treatment in our sample. 

This permitted comparison of wait time and retention and factors that affected pregnant and 

non-pregnant women. It also enabled us to understand the distinct barriers and facilitators 

to treatment for both pregnant and non-pregnant women in treatment. Notably, findings on 

barriers and facilitators of this regional sample of non-pregnant women were consistent with 

findings from national studies of women in substance use treatment (Guerrero et al., 2014; 

Marsh et al., 2004, 2009).

Limitations of this study also require consideration when interpreting the results. First, the 

results are not representative or generalizable to all pregnant and non-pregnant women in 

substance use treatment across the nation, as the sample was localized to OUD treatment 

programs in Los Angeles, County. A second limitation is related to the lack of analysis 

of change over time when resources and approaches used to address the opioid epidemic 

were increasing and changing. Lastly, the LACPRS data is administrative data that relies on 

self-report questionnaires, requiring the need for caution with interpretation due to validity 

and reliability.

5. Conclusions

The results of this study support the need for specific strategies for improving access 

and retention to OUD treatment for pregnant women. These strategies include continued 

advocacy for the standard of care for pregnant women with OUD that includes medication 
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along with comprehensive services to address health, mental health and social needs. The 

importance of Medi-Cal for improving access and retention for both pregnant and non-

pregnant women –but especially pregnant women–with OUD in this sample speaks to the 

need for continued expansion of Medicaid programs across the U.S. Overall, these findings 

suggest the need to analyze change over time in disparities in treatment access and retention 

as well as to design outpatient OUD programs for both pregnant women and non-pregnant 

women with OUD that are comprehensive, gender-sensitive and evidence-based.
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