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Abstract

Background—uUnder-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

Correspondence: Steven J. Ondersma, Merrill Palmer Skillman Institute and Department of Psychiatry and Behavioral
Neurosciences, Wayne State University, 71 E. Ferry Ave., Detroit, MI 48202, USA. s.ondersma@wayne.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Contributors

SJO conceptualized this study, was the Pl of the grant that funded this trial, was the primary author of the indirect intervention, and
wrote the first draft of this paper. DSS provided substantive guidance and feedback in the design of the trial and of the indirect
intervention, and contributed to revisions of this paper. CT served as the initial project coordinator and also contributed to revisions of
this paper. KR provided substantive guidance and feedback in the design of the intervention and contributed revisions of this paper.
JRB served as the second project coordinator and assisted with data analysis and revisions to this paper. JJ was the primary statistician
and also contributed revisions. KP contributed to conceptualization of this study as well as to the design of the intervention, assisted
with study management and participant recruitment, and contributed revisions to this paper. We confirm that the manuscript has been
read and approved by all named authors and that there are no other persons who satisfied the criteria for authorship but are not listed.
We further confirm that the order of authors listed and the manuscript has been approved by all of us.

Conflict of Interest
Dr. Ondersma is part-owner of the company that markets the intervention authoring software used to develop the computer-delivered
indirect intervention used in this trial. The remaining authors have no conflicts of interest to disclose.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Ondersma et al. Page 2

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.

Keywords
postpartum; drug use; alcohol use; brief intervention; disclosure

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 | 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.

2.1 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, aretention rate of 80%, and correlation between repeated measures of 7= .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.

3.1 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 (A=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 #tests (4247) = —2.6, p=.011 for change in
the home, and {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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Assessment
WIDUS-positive women complete a brief assessment
focusing on tailoring variables

Introduction: What to keep, what to leave behind
Tailored video introduction including physician and

testimonials from new mothers

child outcomes

Tailored discussion of parenting strengths
« Feedback regarding one parenting strength
» Review of four additional strengths relevant to

» Feedback regarding each of the four areas
» Key question regarding presence/absence of
concern with respect to any of the four areas

'

ncern

« Clarification of specific concern,
and reasons why

« Clarification of whether change
must occur within the participant,
or within their home

= Discussion of specific goal,
followed by a summary

Figure 1. Parent Check-up indirect intervention flow

,

« Clarification of why growth in
highlighted parenting strengths is
not a concern (e.g., not accurate
or relevant)

« Summary

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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Assessed for eligibility (N=1,220)

Excluded (N=718)

e Not meeting inclusion criteria

Y

(n=620)

¢ Declined to participate (n=98)

Randomized (N=502)

! [

Allocation

v

Allocated to intervention (n=252)
e Received allocated intervention (n=252)

e Did not receive allocated intervention (n=0)

\J

Allocated to control (n=250)
® Received allocated intervention (n=248)

® Did not receive allocated intervention (given
incorrect e-content) (n=2)

Lost to follow-up (did not participate) (n=73)
o Completed 3-month follow-up: 163
e Completed 6-month follow-up: 161

Discontinued intervention (n=0)

Follow-Up

|

J

Lost to follow-up (did not participate) (n=53)
¢ Completed 3-month follow-up: 173
o Completed 6-month follow-up: 167

Discontinued intervention (n=0)

Analysed (n=252)

¢ Excluded from analysis (n=0)

Analysis

) !

S

Figure 2.
Participant flow

Analysed (n=248)

e Excluded from analysis (given incorrect e-
content) (n=2)
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Table 1
Participant characteristics
Characteristic Full Sample Control Intervention
(N=500) (N = 248) (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 (835%) | 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%)

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.




Page 17

Ondersma et al.

"Aqeq J19y3 J1§auaq 0} JBP.O Ul BaJe YIes Ul afueyd e ayew 0} papaau sanjasway}l Asys 1eyl paiodal syuediaied yaiym 0 Jusixs au} 03 siajal 418s ul abueyd,, ‘Aqeq J1ay) 11yauaq 03 Jap.o Ul ‘eale yoes
ur awoy 418y uiyym abueyd 0y papaau Buiyiawios Jeyy pauiodal syuedidnted yoiym o} 1U8)Xa ayl 01 S1ajal awoy ul abueyd,, "00T 01 0 wouy Buibues sajeas anbojeue [ensiA 0} sasuodsal 199|481 $2109S ‘JON

Author Manuscript

00’ a4 G'se WN VN VN J01ABYS SII [ENXeS
T T 6'1¢ 100> T1€ 99y papaau abueyd oN
809" L 09 100> 80T 8'8 S0UB|OIA
eve €8¢ L've 100> §'Ge 1541 Yieay Jeuonowy
1S0° TaT 91T ¥20 TT1¢ q'qT asn euen(irey

d 150d aid d 150d aud
papaau jjes Ul abureyd Bumesipul 95 | papasuawoy ul sbueyd Bunedlpul 94 eaJe Ysiy

(zgz = N) swuedionued dnoib uonuasiaiul Buowe seale ysi A3y Ul uoieAnow abueyd axels ul uolrenanyy 1sod-aid

¢ dlqeL

Author Manuscript Author Manuscript

Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 18

Ondersma et al.

'3]eaS Joineyag Bupiel-4sId AIH = SGHH ‘M3IAISIUI %08G-MO||04 SUIJSWIL BIA painseaw asn Bnip jo sAeq "(sajnuadiad yi. pue yisz) Uelpain
*

Author Manuscript

Author Manuscript

Author Manuscript

:910N
TET 01650 020¥880 | (9-T12)8°CE 9-v2) 1y | 82T-€50 €2°0¥28°0 95 T) ¥ | (9-52) g¥ | pauiquod
6€T01€9°0 02'0¥v6'0 (osT)6c | (T9-TTEY | 0£1-090 02'0¥88°0 (v (-1 g Yuow 9
9Z'T 01650 61°0798°0 (-1 ee (9-t1)6€ | 22T-650 0Z'0¥.8°0 (9-2) v (o1 v Yuow g s [enxas SgYH
YeT-TL0 9T'0%.6'0 6T-01v | Wov-0)sv | €€T-190 02'0¥06'0 (2z2-0)z | (€1€-0)€ | PBulquod
GE'T-690 LT'0%.60 | (22z-0)80 | (T€2-0)¥T | S€T-290 0Z'0¥T6'0 #T-00 (t-00 Yuow 9 sAep 06 1sed ut
v1-890 8T°0¥86°0 (6¥T-0) T (LeT-0)1T | ¥€T-190 02'0¥16°0 L-0T1 (zt-071 yiuow g asn Bnup sAep #
(@) dxa 252=N 8vz=N (g@)dxs
12 %66 | 3s¥(g) dxa | uonuaasaug 1042U0D 12 %56 | 3s¥(g) dxa | UOnUSAISIU] ,1043u0D SOLI09IN0 SNONUIUOD
ereq paindw| eleq 9191dwo)
ju10d 3wl pue UoNIPuod AQ $3109S J0IARBYS(Q XSI [enxas pue sAep asn Bniq
€9|qel

Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 19

Ondersma et al.

"|0J)U0D — UONUBAISIU| Se PajeIndjed 8oualaid %Sty

q

“euenfiew = ¢ “aAnisod uonodold
*

‘810N
TTT—-G80 160 L00—-TT°0- 8T0°0— EV'T—-690 60 690 1.0 pauiquiod

€T'T—-080 S6°0 L00—-€T'0- 8¢0°0- €E'T—-690 680 950 650 yuow 9 asn Bnap N
YT'T-6L0 S6°0 800 - v1°0- 0€0°0— LET—LS0 880 190 090 yuow ¢ ‘sisA[eue JreH
90'T—T16°0 86°0 S0'0—800- ¥10°0- 8G'T—-090 680 980 180 pauiquiod

€T'T—-980 66°0 60°0—-TT°0- 600°0- ¥S'T—-690 96°0 1.0 ¢L0 yuow 9 asn Bnup Aue
60'T—880 86°0 L0'0—-0T°0- ST0°0- TS T—-990 T6°0 8.0 080 yuow g ‘sisAfeue JreH
STT-LL0 ¥6°0 L00—-€T°0- T€00- ¥E'T -850 880 190 ¥5°0 pauiquiod

T¢T-6L0 S6°0 80'0—-¢T'0- T¢0°0- 6E€T—-190 ¢6'0 o €0 yuow 9 asn Bnap N
8TT-€L0 €60 L00—-vT°0- T€00- GET—- 1S90 880 o 70 Yluow g ‘sisAJeue aunn
ST'T—-080 96°0 800 - €T°0- ¥20°0- 6€'T—690 T6°0 S50 850 pauiquiod

T¢T-LL0 160 60°0—¢T°0- ST0°0- cr'1—2¢90 ¥6°0 1 170 yuow 9 asn Bnup Aue
0C'T-¥.0 S6°0 800 - ¥1°0- G20'0- Tr'1-890 06°0 Sv'0 yA4) yuow g ‘sisAfeue aunn
0C'T-1.80 €07 TT°0—-800- ST0°0 6G'T—¢L0 L0°T 090 650 pauiquiod

¥Z'T—-6L0 66°0 0T 0-T1T0- €00°0- TS T-1¥90 §6°0 L¥'0 yA4) yuow 9 | (g471L) Hodau-yfes
¢CT—180 70T 0T'0—-600- 000 ¢S'T-0L0 €0T ¢s0 ¢S0 Yluow g Aq asn (N Auy
6T°'T—-980 10T TT°0-600- 6000 LS T—-690 0T 190 090 pauiquiod

0CT-6L0 160 60°0—¢T°0- ¥10°0- EV'T—€90 S6°0 870 6¥°0 yuow 9 | (g471) Hodau-yjes
€CT-¥80 0T TT°0-600- 8000 SS'T-690 €0'T €50 ¢s0 yuuow g Aq asn Brup Auy
dY 10 %G6 | Mstd annedd | Y 10 %66 | qeRUSIalId S | MO 10 %S6 | oned sppo |  UORUsAILUL | 043U0D ddus[eAdld

Author Manuscript

Author Manuscript

¥ alqeL

1u10d awi pue uonipuod Aq ‘asn Bnip Auy

Author Manuscript

Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



	Abstract
	1. Introduction
	2. Method
	2.1 Participants
	2.2 Procedure
	2.3 Conditions
	2.3.1. Indirect intervention
	2.3.2. Infant nutrition control

	2.4 Measures
	2.5 Statistical analysis
	2.5.1 Missing values


	3. Results
	3.1 Participants
	3.2 Intervention acceptability
	3.3 Changes in state intention to change
	3.4 Intervention effects on primary and secondary outcomes
	3.5 Exploratory analysis of potential moderators of intervention efficacy

	4. Discussion
	4.1 Limitations
	4.2 Implications

	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4

