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Abstract

Background—Under-reporting of drug use in the perinatal period is well-documented, and 

significantly limits the reach of proactive intervention approaches. The Wayne Indirect Drug Use 
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Screener (WIDUS) focuses on correlates of drug use rather than use itself. This trial tested a 

computer-delivered, brief intervention designed for use with indirect screen-positive cases, seeking 

to motivate reductions in drug use without presuming its presence.

Methods—Randomized clinical trial with 500 WIDUS-positive postpartum women recruited 

between August 14, 2012 and November 19, 2014. Participants were randomly assigned to either a 

time control condition or a single-session, tailored, indirect, brief intervention. The primary 

outcome was days of drug use over the 6-month follow-up period; secondary outcomes included 

urine and hair analyses results at 3- and 6-month follow-up. All outcomes were measured by 

blinded evaluators.

Results—Of the 500 participants (252 intervention and 248 control), 36.1% of participants 

acknowledged drug use in the 3 months prior to pregnancy, but 89% tested positive at the 6-month 

follow-up. Participants rated the intervention as easy to use (4.9/5) and helpful (4.4/5). Analyses 

revealed no between-group differences in drug use (52% in the intervention group, vs. 53% among 

controls; OR 1.03). Exploratory analyses also showed that intervention effects were not moderated 

by baseline severity, WIDUS score, or readiness to change.

Conclusions—The present trial showed no evidence of efficacy for an indirect, single-session, 

computer-delivered, brief intervention designed as a complement to indirect screening. More 

direct approaches that still do not presume active drug use may be possible and appropriate.
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1. Introduction

Parental substance abuse is associated with a range of negative child outcomes, including 

increased risk of child maltreatment (Besinger et al., 1999; Hanson et al., 2006b; Ondersma, 

2002; Wells, 2009), violence exposure (Hanson et al., 2006a; Ondersma et al., 2006), and 

behavioral problems (Manly et al., 2013). Substance use tends to decrease during pregnancy 

and increase following childbirth (Office of Applied Studies, 2009), suggesting that the 

immediate post-partum period may be an opportunity to encourage maintenance of natural 

change. Notably, computer-delivered, brief interventions with postpartum women are 

associated with reductions in drug use (Ondersma et al., 2007; Ondersma et al., 2014).

However, under-reporting of drug use during the perinatal period is well documented 

(Beatty, Chase, and Ondersma, 2014; Ondersma et al., 2012; Ostrea et al., 2001). In one 

study with postpartum women, only 20.3% of participants testing positive for drug use in the 

last trimester of pregnancy admitted to use of drugs in the past year (Grekin et al., 2010). 

This underreporting makes identification a challenge.

Although direct disclosure of drug use may be limited, a great deal is known about correlates 

of drug use. This allowed construction of an index consisting of items that are associated 

with drug use but which individually are less likely to be under-reported, i.e., indirect 

measurement (Ondersma et al., 2012). The Wayne Indirect Drug Use Screener (WIDUS) 

consists of six true-false items such as “Most of my friends smoke cigarettes,” “There have 
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been times in my life, for at least 2 weeks straight, where I felt like everything was an 

effort,” and “I get mad easily and feel a need to blow off some steam,” answers to which are 

summed to create an index of indirect risk ranging from 0 to 6. These six items were derived 

from a longer list of items using a rigorous and objective item selection process. In a cross-

validation sample, the WIDUS predicted a positive urine or hair test with an area under the 

curve (AUC) of .74 (Ondersma et al., 2012). In that same study, sensitivity and negative 

predictive value (NPV) for the WIDUS (.88 and .83) were substantially higher than for 

direct measurement of drug use in identifying the results of hair and urine analysis. 

Specificity of the WIDUS in the cross-validation sample (.42) was poor, but was improved 

by introduction of an additional item regarding drug use prior to pregnancy (yielding 

sensitivity, specificity, and NPV of .77, .71, and .92, respectively).

Indirect identification of risk is only useful if tied to an effective response. This raises a 

unique challenge: how to intervene regarding drug use without presuming its existence. Two 

lines of research suggest possible responses. First, there is growing awareness of the extent 

to which non-treatment-related activities can facilitate change. For example, Epstein et al. 

(2005) found that drinking among alcohol-dependent women decreased dramatically before 

the treatment phase of a randomized trial even began, such that 44% of participants became 

abstinent without treatment. Epstein et al. further showed that this decrease in drinking was 

associated with each successive step of the pre-treatment research process. Kypri and 

colleagues (Kypri et al., 2007) randomly assigned problem drinkers to either a screening 

only or a screening plus 10-minute assessment condition, and found the assessment process 

itself to affect drinking one year later. Ondersma et al. found a significant pre-treatment 

decrease in substance use among pregnant women following the study baseline session 

(Ondersma et al., 2012). Such findings suggest that perhaps mere attention to drug use and 

its consequences, even if not directly targeted at the individual, may promote change.

Research also suggests that human behavior change may be less linear than previously 

thought. For example, spontaneous change attempts appear more likely to succeed long-term 

than planned change attempts (West and Sohal, 2006), and the majority of persons who do 

successfully change an alcohol use disorder do so without professional help (Bischof et al., 

2003; Burman, 1997; Sobell et al., 2000). In studies randomly assigning persons with 

substance use disorders to either brief or extended interventions, the extended intervention 

condition often shows no added benefit (Burke et al., 2003; Kaner et al., 2007; Moyer et al., 

2002).

These lines of research suggest that even brief, oblique approaches to drug abuse could 

potentially serve as a trigger for self-directed change. Further, by identifying and engaging a 

higher proportion of individuals with drug use disorders, such an approach could have a 

meaningful population impact with even a small effect size (defining population impact as 

the product of effect size and proportion receiving the intervention; e.g., Smeeth and 

Ebrahim, 2000). Further, the indirect intervention approach may be more acceptable than 

typical brief interventions, in that it carries no stigma and requires no willingness to directly 

discuss drug use.
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This study evaluated a single-session, computer-delivered, brief intervention for use with 

WIDUS-positive postpartum women in three areas. First, we evaluated feasibility and 

acceptability of this novel intervention approach. Second, we evaluated the extent to which 

exposure to the intervention was associated with immediate changes in state motivation. 

Third, we evaluated intervention effects on drug use at 3- and 6-months. We predicted that 

the brief intervention would be associated with reductions in drug use as measured by self-

reported days of use in the past 90 days and by urine drug screen results. We also predicted 

that HIV risk behaviors would be lower among participants who received the intervention.

2. Method

2.1 Participants

Recruitment took place at the labor and delivery unit of a hospital in Detroit, Michigan; 

recruitment began on August 14, 2012, and ended on November 19, 2014 when the planned 

sample of 500 was attained. Participants were women recruited during their postpartum 

hospital stay, who were age 18-45, able to understand spoken English, and who scored three 

or above on the WIDUS (Ondersma et al., 2012). Participants were excluded if they had 

received opioid pain medication in the past 3 hours, had not slept since giving birth, or were 

unable to provide consent. Study procedures were approved by the Wayne State University 

IRB and the trial was registered with clinicaltrials.gov (NCT01650675). Protocol available 

from the first author upon request.

2.2 Procedure

Women were approached in their hospital rooms, all of which were private. The study was 

described as being about parent factors that can influence child health. Those who expressed 

interest were screened for eligibility, following consent via information sheet, using Audio-

enhanced Computer-Assisted Self-Interview (ACASI) software. Those who were eligible 

were asked to provide consent for the trial, which described the study broadly as focused on 

factors that can influence child health, including substance use. Follow-up urine and hair 

sampling was also described. Those who provided consent immediately went on to complete 

the baseline assessment and were then randomized to either the indirect intervention or a 

time control (infant nutrition) condition, each of which was completed during the initial 

encounter. Participants were given a gift for their baby worth $3 for completing screening. 

Those who were eligible and provided consent were given a $50 gift card for the baseline 

assessment and randomization session. The entire process took approximately 40 minutes 

for eligible participants. Of 1,251 women approached regarding this study, 1,220 (97.5%) 

consented to screening, 600 (49.2%) were eligible, and 502 (41.1%) enrolled (Fig 2). 

Participants were randomly assigned to either intervention or control conditions by the 

intervention software using adaptive randomization in a 1:1 allocation ratio. In part because 

of the software-based automatic randomization, research staff were blind to condition at 

baseline as well as follow-up.

Participants completed 3- and 6-month follow-up sessions in our lab. Follow-up sessions 

took approximately two hours; participants received gift cards worth $75 for the 3-month 

session and $100 for the 6-month session. Participants received an additional $25 gift card at 
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the 3- and 6-month follow-ups for providing urine and hair samples. As seen in Figure 2, 

374 participants (74.8%) completed at least one follow-up session.

2.3 Conditions

All participants, regardless of group assignment, completed a 20-minute assessment 

regarding depression, intimate partner violence, violence exposure, and perceived need for 

and intention to make changes in a range of areas (see below).

2.3.1. Indirect intervention—The indirect intervention was developed using a software 

platform designed to facilitate interactivity, in part through an animated talking narrator and 

natural-language reflections. The intervention used tunneling (Fogg, 2002), meaning that 

participants followed a specific path that was tailored to their input. This approach enhances 

ease of use, since participants never need to learn to navigate within the software. It was 

delivered using touch-screen tablet PCs and headphones, and required participants only to 

tap the screen to indicate their responses. The indirect intervention was patterned after 

Motivational Interviewing (MI) principles (Miller and Rollnick, 2002) and additionally used 

tailoring on multiple elements to present each participant with a unique and highly relevant 

content (consistent with the Elaboration Likelihood Model, Petty and Cacioppo, 1986).

The flow of the indirect intervention is presented in Figure 1. Participants began by 

completing a brief assessment of substance use, mental health, relationship safety, violence 

exposure, risky sexual behavior, ethnic identity (the extent to which the participant identifies 

and is involved with her racial or ethnic group; Langford et al., 2010), and religiosity. They 

then received a video-based orientation to the intervention, described as “The Parent Check-

Up (PCU).” This orientation described the PCU as an opportunity, at this important juncture 

in their lives, to step back and think about “what to keep, and what to leave behind.” The 

video itself was tailored on ethnic identity and religiosity.

Next, using a gain-framed approach, the intervention focused on key parenting strengths. It 

first described a strength that the participant demonstrated through the assessment process, 

followed by a discussion of four key strengths that can facilitate infant growth and 

development: emotional health, safety, physical health, and a healthy home. A video then 

defined these strengths and described the ways that they can facilitate infant health. 

Importantly, this video touched on substance use (as part of the “healthy home” section), but 

did not focus on it exclusively. Also of importance is the fact that the key strengths noted 

here are all themselves associated with drug use, such that change in any one of them could 

potentially be ameliorative regarding drug use. Participants then received a feedback report 

indicating which of these areas were already strengths, and which might be considered a 

growth area. Participants were asked for their thoughts regarding that feedback, and were 

offered the option of changing in one of the four areas or ending the PCU. Those who chose 

to make a change were helped to identify a specific goal and strategies. Notably, participants 

who chose to make a change of some kind were offered the chance to select whether they 

wanted to focus on change in themselves, or in their home. A total of 43 additional videos, 

tailored on participant choices, characteristics, race, and level of concern, were incorporated 

within the PCU.
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2.3.2. Infant nutrition control—The infant nutrition intervention was similar in duration 

to the indirect drug use intervention. It provided education regarding infant nutrition from 

birth to age one (i.e., breastfeeding, formula feeding, when to introduce solids) with no 

mention of safety, emotional health, or substance use. Like the indirect intervention, it 

included videos and questions and was designed to be interactive and easy to use. However, 

it specifically avoided expressions of empathy or affirmations. The information and videos 

presented in the intervention were obtained from the American Academy of Pediatrics 

“Bright Futures” Nutrition program (https://brightfutures.aap.org).

2.4 Measures

The primary outcome was days of drug use in the 6 months following randomization, as 

measured by Timeline Follow-back interviews (Sobell and Sobell, 1996). Secondary 

outcomes included the results of urine drug screening (Redwood Toxicology Labs, Inc.), 

hair testing (Psychemedics, Inc.), the HIV Risk-taking Behavior Scale (Darke et al., 1991), 

the Short Inventory of Problems-Revised (a measure of drug use consequences; Kiluk et al., 

2013), the CESD-10 depression screener (Kohout et al., 1993; Radloff, 1977), the Conflict 

Tactics Scale (a measure of intimate partner violence; Straus et al., 1996), and a measure of 

community violence exposure (the Survey on Exposure to Community Violence; Richters 

and Martinez, 1993). All participants completed baseline measures of age, race, ethnicity, 

employment, receipt of government assistance, substance use prior to pregnancy, and marital 

status. Those randomized to the indirect intervention also completed a measure of 

intervention acceptability using a scale asking participants to rate the extent to which the 

intervention was helpful, easy to work with, respectful, etc. on a 1-5 scale in which 1 = “not 

at all” and 5 = “very much” (Ondersma et al., 2004; Ondersma et al., 2007). Finally, all 

intervention participants were asked a series of questions—before and after exposure to the 

brief intervention—regarding the extent to which they believed that change was necessary 

and likely, either specifically within themselves or more broadly “within their home” (thus 

not necessarily implicating themselves) in the areas addressed by the intervention.

2.5 Statistical analysis

Initial analyses included checks for out of range and missing values. Missing data on 

outcome variables were due to loss to follow-up. Participants lost to follow-up were younger 

(23.7 versus 25.1 years old, p=0.001), more likely to currently smoke (46% versus 33%, 

p=0.004), and less likely to have worked in the last 6 months (26.6% versus 40.4%, 

p=0.002). The HRBS injection drug use subscale had very few positive cases (97.6% and 

98.8% no risk at three and six-month follow-up respectively) and is not reported. Only the 

HRBS sexual risk subscale is reported. The sample size of 500 was based on an effect size 

of d = .2, a retention rate of 80%, and correlation between repeated measures of r = .5, 

yielding power of .84 to detect a significant between-group difference.

2.5.1 Missing values—At the three-month follow-up, 328 (65.6%) of the 500 participants 

provided urine samples and 290 (58%) provided hair samples. At the six-month follow-up, 

319 (63.8%) provided urine samples and 270 (54%) provided hair samples. Missing values 

were imputed using predictive mean matching (PMM) via the Multiple Imputation by 

Chained Equations (MICE) package in R. Twenty imputed datasets were generated. PMM 
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was chosen due to the lack of normality in study outcomes (Horton and Lipsitz, 2001). For 

all outcomes, two sets of analyses were performed: 1) using only cases with complete data 

and 2) using all cases with imputed data. Efficacy was assessed at three and six months 

separately and across the entire six-month interval. The overall three- and six-month score 

was based on prevalence and number of days of use across the entire six-month interval for 

substance use and based on a total score for the HRBS sexual risk subscale.

Analysis of intervention efficacy was based on originally assigned groups following intent to 

treat, and accounted for the level of measurement and distribution of each of the outcomes. 

Logistic regression was used for dichotomous outcomes (e.g., past 90-day prevalence of 

drug use using timeline follow-back, and prevalence of drug use from urine drug screen). 

Timeline follow-back data on of number of days using drugs were extremely positively 

skewed, with an inflated number of participants reporting no use. Consequently, generalized 

linear modeling using a negative binomial error structure with a log link was employed to 

test for group differences on these outcomes. Measures of risk (e.g., HRBS) were also 

positively skewed. As an ordinal variable, sex risk was recoded into four levels and tested 

via ordinal regression. For all outcomes, secondary analyses evaluated whether an a priori 
set of variables moderated differences between the control and intervention groups. For the 

moderator analyses, main effects for group and the moderator were entered into the model 

followed by the group-by-moderator interaction term. Analyses of pre-post brief 

intervention change in problem recognition used matched-pairs t-tests.

3. Results

3.1 Participants

Participants were 500 primarily African-American and non-Hispanic women; nearly 85% 

reported receipt of government food assistance (Table 1). Participants ranged from 18 to 37 

years of age. Most pregnancies were unplanned. There were no study-related serious adverse 

events.

3.2 Intervention acceptability

Ratings of indirect intervention acceptability were high, ranging from a low of 4.4 (sd=.93) 

for helpfulness to a high of 4.9 (sd=.57) for ease of use (N=252 for all acceptability items). 

Other ratings included 4.8 (sd=.58) for perceived respectfulness; 4.7 (sd=.68) for the extent 

to which other moms would be helped by the program, and 4.5 (sd=.94) for enjoying their 

interactions with the computer.

3.3 Changes in state intention to change

For the intervention group, overall ratings of the extent to which change was needed, either 

before or after exposure to the intervention, were low. As seen in Table 2, participant 

responses to the question regarding the necessity of change “within their home” (which thus 

could include themselves, but could be interpreted as referring to another family member) 

showed significant increases from pre- to post-intervention in all three specific areas 

measured (substance use, emotional health, and violence) and a significant reduction in the 

perception that no change was needed. In contrast, these areas showed no significant 
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improvements in participants’ reports that she herself needed to change; however, there was 

a significant increase in recognition of the need to reduce risky sexual behaviors.

Similarly, participant-rated intentions to change, self-efficacy, and importance of change 

were also rated separately for change “within the home” and by the participant herself. 

Summary variables representing the total score on all three home-change focused items at 

pre- and post-test, as well as the three self-change focused items at pre- and post-test, 

showed significant increases in paired-samples t-tests (t[247] = −2.6, p = .011 for change in 

the home, and t[247] = −2.2, p = .030 for self-change).

3.4 Intervention effects on primary and secondary outcomes

Outcome analyses are presented in Tables 3 (continuous outcomes) and 4 (dichotomous 

outcomes). Overall drug use in this sample at the 3- and 6-month post-delivery follow-ups 

was high, with over 80% of hair samples testing positive for an illicit drug—primarily 

marijuana—at one or both follow-up points. No between-group differences were detected on 

the primary outcome of days of drug use or on secondary outcomes including point-

prevalence abstinence at 3- or 6-month observations (as measured by urine and hair testing 

as well as 90-day period prevalence based on the TLFB), and the HRBS sex risk scale. 

Group differences were also not observed for exploratory outcomes including consequences 

of drug use, alcohol use, depression, self-reported intimate partner violence, community 

violence exposure, or treatment utilization (data not shown). Results for imputed, intent to 

treat analyses and completer analyses did not differ.

3.5 Exploratory analysis of potential moderators of intervention efficacy

Exploratory analyses of potential moderators, including WIDUS score (median split) and 

self-report of drug use prior to pregnancy, showed no significant moderation for any 

outcomes.

4. Discussion

This trial evaluated the efficacy of a brief, indirect intervention designed to facilitate 

reevaluation of drug use without presuming its presence. Under-reporting of drug use in the 

perinatal period dramatically reduces the potential population impact of any brief 

intervention with this population, and underscores the potential utility of an indirect 

intervention that does not rely on disclosure. Even small effects from a technology-

delivered, indirect intervention might be justified by its low cost, broad applicability, and 

ability to protect women from perceived or actual risk as a result of drug use disclosure.

However, this trial found no support for an indirect intervention among a sample that was 

accurately identified as high risk. The intervention led to significant increases in reporting of 

problems within the home but not to disclosure by the participant herself. This could simply 

reflect unwillingness to disclose and, in fact, was designed to allow this possibility. 

However, this finding could also reflect a failure to achieve the intended increase in 

recognition of one’s drug use as a potential target for change. This finding is consistent with 

evidence from large-scale trials that shows even direct brief interventions for drug use are 

ineffective (Bogenschutz et al., 2014; Roy-Byrne et al., 2014; Saitz et al., 2014). Such 
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findings suggest that there are challenges for all forms of brief interventions hoping to 

impact drug use, and that the additional barrier of not being able to directly address drug use 

may only exacerbate those challenges.

Research in this area includes reports that assessment and/or attention to substance use can 

facilitate change (e.g., McCambridge and Kypri, 2011). However, one trial noted above 

(Bogenschutz et al., 2014) included a screen-only control condition and found no evidence 

for assessment reactivity. Drug use in these studies declined significantly for all conditions, 

suggesting that regression to the mean or other forms of reactivity (for example, to being 

identified as using at levels sufficient to be of interest to scientists, or to awareness of future 

follow-up; e.g., Epstein et al., 2005) may have been present. The consistency with which 

substance use falls in all conditions in brief intervention trials suggests that interrupted time 

series designs (e.g., Ambroggio et al., 2012) should be considered.

4.1 Limitations

This trial has several limitations. First, although 74.8% of participants completed at least one 

follow-up session, loss to follow-up was 32.8% at 3 months and 34.4% at 6 months. Further, 

the primarily African-American and low-income sample is not broadly representative. Drug 

use was also primarily marijuana, making it difficult to generalize to samples with different 

patterns of use. Further, although direct brief interventions for drug use among postpartum 

women have been successful (Ondersma et al., 2014), it is also possible that the immediate 

postpartum period was not ideal for an intentionally thought-provoking intervention of this 

type. Finally, because of the demonstrated and substantial under-reporting of drug use 

among postpartum women, and because of the strong tendency of women to reduce drug use 

during pregnancy, there is no valid way to directly compare drug use from prior to 

enrollment to follow-up; analyses were limited to between-group comparisons at each 

follow-up.

4.2 Implications

A substantial proportion of women using drugs during or following pregnancy are neither 

seeking treatment nor willing to disclose their drug use. Reducing the overall burden of drug 

use on women in the perinatal period—and consequently on their children—will require 

careful attention to this large subgroup. Although the approach tested in the present study 

failed to show promise, the public health implications of drug use among women who 

neither seek treatment nor disclose their use are too significant to ignore. Future efforts 

should consider the extent to which careful, prolonged messaging, or indirect interventions 

that are slightly more direct than that tested in this study, might promote self-change and/or 

treatment seeking. Alternately, individual brief interventions may need to be combined with, 

or replaced by, other approaches such as those that seek to exert population-level influence 

through regulatory, community-based, and prevention-focused means.
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Highlights

• Under-reporting of perinatal drug use significantly reduces reach

• A new indirect screener has shown promise in identifying risk

• Computer-delivered, indirect brief intervention was not efficacious
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Figure 1. Parent Check-up indirect intervention flow
Note. The WIDUS is a brief screener consisting of non-face valid items that are correlated 

with drug use (e.g., cigarette smoking, chronic pain, trauma).
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Figure 2. 
Participant flow
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Table 1

Participant characteristics

Characteristic Full Sample
(N=500)

Control
(N = 248)

Intervention
(N= 252)

Age

 Mean (SD) 24.6 (4.9) 24.4 (4.8) 24.8 (5.1)

 Range 18 to 37 18 to 37 18 to 37

Race

 Black 366 (73.2%) 184 (74.2%) 182 (72.2%)

 Multiple/Other/Not Given 121 (24.2%) 58 (23.4%) 63 (25.0%)

 White 13 (2.6%) 6 (2.4%) 7 (2.8%)

Hispanic Ethnicity (any race) 18 (3.6%) 9 (3.6%) 9 (3.6%)

Employment

 Employed, part-time and odd jobs 91 (18.2%) 4* 54 (21.8%) 37 (14.7%)

 Employed full Time 85 (17.0%) 43 (17.3%) 42 (16.7%)

Legally Married 15 (3.0%) 10 (4.0%) 5 (2.0%)

Planned pregnancy 125 (25.0%) 57 (23.0%) 68 (27.0%)

Government Support

 Any 480 (96.0%) 237 (95.6%) 243 (96.4%)

 Food Assistance through WIC 417 (83.4%) 210 (84.7%) 207 (82.1%)

 Bridge Card for Food 422 (84.4%) 207 (83.5%) 215 (85.3%)

 Housing Assistance 30 (6.0%) 13 (5.2%) 17 (6.7%)

Depression screen positive 184 (36.8%) 96 (38.7%) 88 (34.9%)

Pre-pregnancy prescription opioid misuse 60 (12%) 25 (10%) 35 (13.9%)
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