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Abstract
Background—Drug use among parenting women is a significant risk factor for a range of negative
child outcomes, including exposure to violence, child maltreatment, and child behavior problems.
Implementation of brief interventions with this population may be greatly facilitated by computer-
based interventions.

Design—Randomized clinical trial with 4-month follow-up.

Setting/participants—Participants were 107 postpartum women recruited from an urban obstetric
hospital primarily serving a low-income population. Women were randomized into assessment only
versus assessment plus brief intervention conditions; 76 (71%) returned for follow-up evaluation.

Intervention—A 20-minute, single-session computer-based brief motivational intervention (based
on Motivational Interviewing methods) combined with two nontailored mailings and voucher-based
reinforcement of attendance at an initial intake/treatment session.

Main outcome measures— Illicit drug use as measured by qualitative urinalysis and self-report.

Results— Frequency of illicit drug use other than marijuana increased slightly for the control group,
but declined among intervention group participants (p <0.05, between-groups Mann-Whitney U; d
= 0.50); the magnitude of intervention effects on changes in marijuana use frequency was similar,
but did not reach statistical significance. Point-prevalence analysis at follow-up did not show
significant group differences in drug use. However, trends under a range of assumptions regarding
participants lost to follow-up all favored the intervention group, with most effect sizes in the moderate
range (ORs 1.4 to 4.7).

Conclusions—Results tentatively support the efficacy of this high-reach, replicable brief
intervention. Further research should seek to replicate these findings and to further develop the
computer as a platform for validated brief interventions.

INTRODUCTION
Data from the 2004 and 2005 National Survey on Drug Use and Health suggest that at least
3.9% of pregnant women report using an illicit drug in the past month1; the consequences of
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this prenatal drug use have been the focus of much attention and controversy.2 Drug use among
parenting women, however, is much more prevalent (9.9% of nonpregnant women of
childbearing age reported past month illicit drug use in the 2004–2005 National Survey on
Drug Use and Health) and is also associated with a range of clear negative sequelae. Drug use
among parenting women is an important risk factor for negative child outcomes such as
exposure to violence,3 maltreatment,4–6 depression,7 behavioral problems,8 and substance
use in adolescence.9–11

Several factors make the postpartum period an ideal point at which to address drug use among
parenting women, including (1) the near-universality with which women give birth in hospitals,
(2) the possible benefits of this period as a “teachable moment,”12 and (3) the efficacy of even
very brief interventions for substance use disorders.13–17 However, the widespread
implementation of brief interventions in primary care settings has been hindered by time
limitations, with one estimate suggesting that conducting all recommended prevention-related
activities would take a primary care physician 4.4 hours per working day.18 Additional
obstacles have included logistical difficulties,19 discomfort with or lack of interest in
behavioral interventions,20 and poor adherence to brief intervention guidelines even after
training.21, 22

Computer-based approaches to primary care–based screening and intervention offer the
possibility of inexpensive, replicable, upgradeable, and definable intervention processes that
take advantage of the ubiquitous wait times in primary care settings.23 They also offer
advantages in terms of disclosure of sensitive information, in that participants tend to disclose
drug use more freely to computers than to live interviewers.24 However, it is currently unclear
whether such interventions—particularly given the absence of human empathy and other
relationship factors often seen as crucial to the behavior change process25—can lead to
meaningful behavior change. Evidence from trials of tailored self-help mailings, which also
do not involve individual therapeutic interactions, are largely encouraging.26–29 While a
number of brief computer/Internet-based interventions are available, few have been rigorously
evaluated.30 Two randomized trials with general adult samples found encouraging results for
brief computer-based interventions with regard to smoking31 and problem alcohol use.32

It was predicted that a single computer-based intervention session combined with follow-up
mailings would lead to reductions in drug use among urban postpartum women. In secondary
analyses, the ability of motivation to change (as in previous reports33, 34), severity of substance
abuse (given the brevity of the intervention), or IQ (due to the requirement of interaction with
a computer) to moderate treatment effects was also explored. Given the cost effectiveness,
reach, and replicability of brief computer-based interventions, even very small effect sizes
could have tremendous population-level implications.23, 35, 36

METHODS
Participants

Participants in this study were 107 postpartum women recruited from an obstetric hospital in
Detroit, Michigan that is affiliated with Wayne State University. Recruitment and baseline data
collection took place between March of 2004 and April of 2005; follow-up data collection took
place between June of 2004 and July of 2005. The primary criterion for inclusion in the study
was self-report of any illicit drug use in the month prior to pregnancy. Women were excluded
if they were aged <18 years; if they had not slept since giving birth (in order to reduce the
influence of fatigue); if their infant was in the Neonatal Intensive Care Unit (in order to avoid
seeking informed consent from distressed or grieving mothers); or if they had recently been
administered narcotic pain medication.
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Two procedures were implemented to provide additional participant protection and facilitate
accurate self-report. First, the computer randomly selected a subset of women who did not
report drug use or correlates of drug use (such as smoking or problem alcohol use) for inclusion
in the study. This group was selected in a proportion programmed to equal approximately 10%
of the study sample; this proportion, selected after consultation with colleagues and the Wayne
State University Institutional Review Board (IRB), was deemed high enough to raise sufficient
uncertainty regarding any particular participant’s drug use status. That is, this procedure
removed any possibility of a woman’s drug use status being clear simply because of her
participation in the study. Non–drug using participants (n =14) completed a modified
assessment battery of equivalent length as other participants and were not considered in
analyses. They did not contribute to the reported N of 107. Importantly, even the research
assistant was blind to the drug use status of study participants throughout data collection, and
had no ability to access research data.

Second, there was no table linking participant names with research data, thus making
anonymous the participation in the study. Experimental condition was recorded along with
research data and with names, allowing proper classification of data at both time points as
either control or intervention. Between-groups analyses were therefore unaffected by this
procedure. Within-groups analyses were facilitated through the use of multiple “non-
identifying personal cues,” or questions regarding, for example, last digit of birth year or first
initial of mother’s first name. None of these cues are included in the Department of Health and
Human Services Privacy Rule. In research validating this approach, combinations of such cues
allowed approximately 95% accurate matching of individuals over time without the use of
identifying information.37

Procedures
Baseline data collection took place between March 2004 and April 2005, follow-up data
collection took place between June 2004 and July 2005, and data analysis took place between
August 2005 and April of 2006. Participants were approached in their private hospital rooms
and given a brief description of the study. Those expressing interest were asked to provide
verbal consent (using an information sheet) for a brief, anonymous, computer-based screening
to determine eligibility. Those who were eligible on the computer-based screening were asked
to provide written informed consent. All those providing consent completed the approximately
45-minute assessment, with a randomly determined half of participants also completing the
20-minute intervention. Randomization was conducted by the computer, did not involve
stratification, and was not known a priori by any research personnel. As noted above, research
assistants were blind to participants’ drug use status at all times. Research assistants were also
kept blind to experimental condition until the completion of baseline data collection. All
participants worked with the Tablet PC (a laptop with integrated touch screen, eliminating the
need to use a keyboard or mouse) while in their hospital bed, using headphones for privacy.
Participants were given a $30 gift certificate to Target stores (which do not sell alcohol or
tobacco products), as compensation for their time and effort. All procedures were approved by
the Wayne State University IRB.

Following completion of all baseline data-collection/intervention procedures, the computer
informed the research assistant which participants were in the intervention condition; a
randomly determined half of the non drug-using participants was also included in this group.
These participants were told that, if they were interested and if such assistance were at all
relevant for them, they could receive free taxi transportation and a $20 gift certificate by
electing to attend a treatment intake/substance abuse evaluation at a local family-centered
agency. All of these participants were also mailed attractive and easy-to-read brochures at four
and nine weeks post-intervention. These brochures addressed infant and maternal health in
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general, with an emphasis on making or maintaining behavior change; drug use was briefly
addressed along with smoking and other less stigmatizing behaviors. Given the risk that
someone other than the participant might open the mailing, and thus obtain confidential
information about the participant’s illicit drug use, the brochures were not tailored and did not
imply or assume that the intended recipient was a user of illicit drugs.

Follow-up evaluations took place in the investigators’ offices at approximately 4 months post-
baseline, and were conducted by a research assistant blind to experimental group as well as
drug use status of the participant. Participants were contacted repeatedly by mail and later by
phone following published tracking guidelines.38 Participants completing follow-up
evaluation received a $60 gift certificate and assistance with transportation (either a $10 gas
card or a taxi). In addition, participants who completed follow-up assessment were also eligible
for a lottery-style drawing for an additional prize (ranging from hand lotion to a single $100
gift card).

Intervention
The software developed for this study was designed to be engaging, interactive, and easy to
use. Initial versions were iteratively modified based on feedback from a panel of experts as
well as from representative samples of low-income postpartum women. In a prior series of
development studies, across all three development samples (total n = 47) and using a 1–5 rating
scale in which 1 = not at all and 5 = very much, the mean rating for ease of use was 5 and the
mean rating for overall liking was 4.7.23 The intervention also appeared to be associated with
clear increases in state motivation to change drug use.23

The final software features a three-dimensional, mobile, and emotionally expressive animated
narrator who reads all material (such that no reading literacy is required). The single-session
intervention itself consists of three components based on motivational interviewing and brief
intervention principles25: (1) feedback regarding the negative consequences of drug use that
the participant reported, as well as self-reported readiness to change, and drug use as compared
to that of all adult women; (2) pros and cons of drug use and related change, in which the
participant chooses from lists of positive and negative aspects of drug use from their
perspective; and (3) a summary and query regarding the participant’s interest in change,
followed by optional goal-setting regarding drug use. Throughout the intervention section, the
animated narrator “reflects” back the participant’s answers, emphasizes that whether or not to
change is up to the participant, and expresses optimism regarding the possibility of success.

Measures
At both baseline and follow-up, all participants completed the Alcohol, Smoking, and
Substance Involvement Screening Test (ASSIST), a well-validated brief measure developed
by the World Health Organization, that evaluates frequency of use as well as consequences of
use for all categories of substances separately.39–41 The ASSIST has previously shown an
internal consistency estimate of 0.80 and strong evidence of concurrent, predictive, construct,
and discriminative validity (e.g., sensitivity of 0.80 to 0.97, and specificity of 0.71 to 0.96, in
predicting structured interview-based determinations of drug abuse).42 Given the unreliability
of self-report of drug use prior to pregnancy, the need for participant protection, and the
tendency for women to eliminate or reduce drug use during pregnancy, the baseline ASSIST
was completed with respect to the 3 months preceding pregnancy; at follow-up the ASSIST
tapped drug use during the past 3 months. At follow-up qualitative urinalysis testing was
conducted for methamphetamines, cocaine, marijuana, opiates, and benzodiazepines using the
Redwood Biotech Redi Cup.™ All urinalysis results, which are displayed on the Redi
CupTM as bars indicating that drug use is either present or not present, were read by a research
assistant blind to participant experimental condition.
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Baseline data collection also included eight self-report visual analogue scale items, developed
for this study, tapping factors related to overall readiness to change. Factor analysis on these
eight items using data provided by all 107 drug-using participants revealed a three-factor
solution explaining 73.7% of the variance in total score. Factors included an intent to quit factor
(e.g., “How ready are you to quit using drugs…?); a problem recognition factor (e.g., “How
much of a problem do you think your drug use is?”); and a quitting self-efficacy factor (e.g.,
How confident are you that you could avoid drugs…if you really wanted to?”). Overall
Cronbach’s alpha for the full eight-item measure was 0.76. Given the very small number of
items in each factor and the adequate internal consistency of the full measure, analyses
examining group equivalence utilized the mean of all eight items as a global indicator of
motivation. Exploratory analyses utilized factor-based subscales as well as the global score.

Finally, participant IQ was measured using the two-subtest version of the Wechsler
Abbreviated Scale of Intelligence.43 This brief measure was administered by trained and
blinded research assistants at follow-up only. The Wechsler Abbreviated Scale of Intelligence
utilizes similar procedures as the full Wechsler IQ test, and has demonstrated substantial
associations with the full measure (r = 0.87).

Analyses
Effect size estimation was the primary concern in this study. Precision analyses suggested that
an N of 107 was likely to be sufficient for allowing effect size estimation with continuous
outcomes. Three primary analytic strategies were utilized. First, intervention-related changes
in frequency of drug use were analyzed using Mann–Whitney U tests on changes in response
to frequency items on the ASSIST (either none, once or twice, monthly, weekly, or daily).
Responses to frequency items were averaged for all drug classes and for all drugs other than
marijuana; the single Likert-scaled item was utilized for marijuana alone. Baseline values were
carried forward for the 36 (29%) participants who did not complete follow-up evaluation.

Second, chi-square analyses were used to evaluate intervention-related differences in point-
prevalence abstinence from drugs. For these analyses, participants were considered positive
for drug use at follow-up if (1) urine testing indicated the presence of metabolites of an illicit
drug; or (2) their completed ASSIST protocol indicated illicit drug use. Supplemental analyses
were also run using qualitative urinalysis data alone. Magnitude of effects was calculated via
Odds Ratios and Logit d, an equivalent to Cohen’s d for dichotomous outcomes (derived using

the formula:  where ln (OR) = the natural logarithm of the odds ratio, and
pi/3.5 = approximately 1.8138).44 Sensitivity/attrition analyses followed published guidelines
for clinical trials with dichotomous outcomes and used “Attrition Analyzer” software
developed by Shadish, Hu, and colleagues.45

Third, the extent to which intervention effects were moderated by baseline severity of drug use
(based primarily on ASSIST total score), IQ, or the three factors making up the motivation
measure (intent to quit, self-efficacy, and problem recognition) was also examined. These
analyses followed accepted guidelines for analyses of moderation.46

Overall, it was predicted that the computer-based intervention would yield significant changes
in drug use relative to the control condition. The expectation was that effect sizes would be
similar in magnitude to those found for traditional brief interventions.13, 14

RESULTS
See Figure 1 for a visual depiction of participant flow. The final group of 107 participants (52
control, 55 intervention) was almost exclusively African American and low income (Table 1).
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Mean age was 25.1 years. A total of 37 control group participants and 39 intervention group
participants (71% overall) returned for follow-up at a mean delay of 119.8 days. There were
no significant differences between intervention and control groups on any baseline substance
use or readiness to change variables (Table 1). There were also no significant differences for
these measures, either across or within experimental conditions, between participants lost to
follow-up and those who completed follow-up.

No participants in the intervention condition received the additional gift certificate for
attendance at a treatment intake/substance abuse evaluation, and only one participant in the
intervention group reported receiving any services during the follow-up period. Despite this,
change score analysis of self-report data indicated significant between-group differences in
changes in drug use over time (Figure 2). This effect was significant for drug use frequency
averaged across all substances (p =0.042, Mann Whitney U test, Cohen’s d =0.46, 95% CI
=0.15, 1.53) and for illicit drugs other than marijuana (p =0.032, Mann Whitney U test, Cohen’s
d =0.40, 95% CI =0.02, 0.78), but not for marijuana alone (p =0.202, Mann Whitney U test,
Cohen’s d =0.39, 95% CI =0.01, 0.97). As noted above, these analyses were conducted with
the full sample of 107 using a last-observation-carried-forward approach for those lost to
follow-up; results did not differ when data were analyzed using completers only.

In contrast, no group differences reached statistical significance in analysis of dichotomous
drug-use data (which, in order to maximize variance, reflected either marijuana use at least
weekly or use of drugs other than marijuana at any point in the last 3 months). However, as
predicted, trends consistently favored the intervention group (Figure 3), with effect sizes in the
small to moderate range (Table 2).

Sensitivity/attrition analysis, considering various assumptions regarding the drug use status of
participants lost to follow-up, is also presented in Table 2. Nearly all projected outcome
scenarios for participants lost to follow-up yielded lower effects, but small to moderate positive
effects were present across all assumptions. Further, similar effect sizes (although somewhat
weaker for marijuana and stronger for other drugs) were obtained when analyses were
conducted using urinalysis data only (Table 2).

Moderator analyses revealed no interaction between intervention and potential moderators of
intervention efficacy (baseline severity of drug use, IQ, motivation, or self-efficacy) in
predicting dichotomous drug use outcomes (collapsing across all drug classes).

DISCUSSION
This late Phase-I trial was conducted to provide preliminary evaluation of the efficacy of a
brief intervention consisting primarily of a single computer-based intervention session.
Findings suggest that the combined intervention—under a range of assumptions regarding
attrition, and using various outcomes—had a small to moderate effect on frequency of cocaine,
opiate, or amphetamine use in this sample. Findings with respect to other drug use outcomes
were not significant, but effect sizes were all in the small to medium range and consistently
favored the intervention group. This finding is consistent with the larger literature on brief
interventions utilizing a single motivational session.16, 47, 48

How such brief encounters could lead to measurable changes in substance use is unclear.
Motivational Interviewing, the approach most influential in the development of this
intervention, is thought to work by resolving ambivalence (a process facilitated by accurate
empathy) and by selective elicitation and reinforcement of movements toward change49; the
feedback element often included with this approach is thought to work by increasing perceived
discrepancies between goals and current behavior in a process similar to cognitive dissonance.
25 The efficacy of similar approaches such as brief advice,16, 50 which often lack the heavy
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emphasis on empathy present in Motivational Interviewing, suggests that other mechanisms
may be at play as well. Evidence that even extended assessment can lead to effects similar to
those found for brief interventions51, 52 raises the parsimonious possibility that the simple act
of focusing on the problem (perhaps particularly or only when resistance is not elicited) may
be associated with change. Such nonthreatening, nonjudgmental focusing on one’s substance
use and its consequences may be quite rare for individuals with substance use disorders. Formal
attention to the substance use was rare in this group; only 4 of 76 (5.3%) of participants reported
receiving any formal substance abuse services during the follow-up period, and only 10 (9.3%)
reported ever having received any substance abuse counseling.

The use of a computerized brief intervention focusing on drug abuse in the immediate
postpartum period is unique. Most women who use drugs either quit or cut down during
pregnancy, and return to pre-pregnancy levels of use relatively soon after delivery.53
Consistent with this, women in the control group of this sample, at follow-up, reported using
drugs other than marijuana at rates similar to those reported for the period preceding pregnancy.
In contrast, women in the intervention condition reported less such drug use than in the pre-
pregnancy period, suggesting that they may have been more likely to maintain pregnancy-
related reductions in use. This suggestion is consistent with anecdotal evidence obtained during
baseline data collection: many women in the intervention condition indicated that they had
planned to “party” immediately upon returning home, but that the intervention was leading
them to re-think those plans.

Interventions based on contingency management have a strong record of success.54–57 The
contingent reinforcement component of this study was small in value ($25 on one occasion),
could not be provided until days after completion of the targeted behavior, and the targeted
behavior (attending a substance abuse treatment intake session) was a major step rather than
an incremental one. It was hoped that the reinforcement combined with the free transportation
might help tip the balance in individuals already considering treatment. However, the results
suggest that few participants in this study were considering treatment: at follow-up, only 4 of
76 women (5%) reported having received any form of treatment (including 12-step
involvement) in the past month.

Several limitations of this study should be noted. First, generalizability may be limited due to
the relatively small N, attrition of 29%, and restriction to low-income urban mothers.
Sensitivity/attrition analysis suggests that while most possible patterns of results in participants
lost to follow-up still support the present findings, there are scenarios in which the present
findings are dramatically reduced in magnitude. Second, power limitations prevented
verification of treatment effects on the dichotomous outcomes, despite effect sizes in the small
to moderate range. These power limitations appear to have resulted from the relatively small
N but also from restricted variability in drug use: relatively few participants reported using
cocaine, opiates, or amphetamines, but the majority did use marijuana. A final limitation is
that the study design did not allow evaluation of the relative influence of the computer-based
session versus the two nontailored mailings. Such dismantling of components is an appropriate
strategy for later in the intervention development process.

Despite these limitations, the present findings are encouraging. This is the first known
experimental evidence that a brief computer-based intervention can reduce illicit drug use.
While prospective users of such technology may often be unlikely to return for multiple
sequential sessions, opportunistic single-session approaches such as that used in this study may
prove to be easily integrated into ongoing primary care or other high-reach settings. Further,
the approach utilized in this study is but one of a nearly infinite range of approaches that could
be investigated. This is a rich area for further study.
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Figure 1. Participant flow
*Approximately 10% (n =14) of baseline participants were selected for lack of drug use
reporting or risk, and removed at follow-up, in order to enhance participant protection. Flow
diagram shows drug-using participants only.
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Figure 2. Mean self-reported drug use frequency at baseline and 4-month follow-up
Note. N =107; data missing at follow-up were replaced with baseline values. Frequency was
reported on a 0–4 scale, where 0 = “Never” and 4 = “Daily or almost daily.”
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Figure 3. Proportion of participants using drugs at 4-month follow-up, per self-report and/or
urinalysis, by group (n =76)
Note. All comparisons were nonsignificant; a trend was observed for “any drug use,” χ (1) =
3.0, p =0.085.
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Table 1
Sample characteristics at baseline, by group (N = 107)

Total (N = 107) Control group (n
= 52)

Intervention group
(n = 55)

p value

African American (%) 104 (97.2) 49 (94.2) 55 (100) 0.11
Less than high school education (%) 44 (41.1) 22 (42.3) 22 (40) 0.81
Public assistance in past year (%) 95 (88.8) 46 (88.5) 50 (90.9) 0.70
Married (%) 8 (7.5) 5 (9.6) 3 (5.5) 0.41
Full-time work in past 6 months (%) 31 (29.0) 12 (23.1) 19 (34.5) 0.19
Infrequent marijuana use (monthly or less) in 3
months prior to pregnancy (%)

29 (27.1) 14 (26.9) 15 (27.3) 0.97

Weekly or daily marijuana use in 3 months prior
to pregnancy (%)

67 (62.6) 31 (59.6) 36 (65.5) 0.53

Drug use other than marijuana in three months
prior to pregnancy (%)

13 (12.1) 7 (13.5) 6 (10.9) 0.69

Age (SD) 25.1 (5.6) 24.2 (5.4) 25.9 (5.7) 0.12
IQ (SD) 86.5 (10.3) 86.8 (9.8) 86.3 (11.1) 0.83
Motivation to change (SD) 61.7 (18.9) 63.0 (17.2) 60.7 (20.4) 0.54

Note. Significance values for dichotomous data are based on Chi-square analyses or Fisher’s exact test (with race, for which Chi-square assumptions are
violated); t-tests used for IQ and motivation to change. “Public assistance” refers to receipt of food stamps, Women, Infants, and Children food supplements
(WIC), or Temporary Assistance for Needy Families (TANF).
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Table 2
Intervention effect sizes for any drug use, marijuana use, and drugs other than marijuana, for observed data and
hypothetical scenarios for those lost to follow-up

Any drug use Marijuana only Cocaine, opiates, or
amphetamines

Observed data
 Odds ratio (95% CI) 2.48 (0.59, 10.42) 2.13 (0.58, 7.78) 2.41 (0.66, 8.83)
 Logit d 0.50 0.42 0.48
 N 76 76 76
Urinalysis data only
 Odds ratio (95% CI) 1.93 (0.65, 5.69) 1.63 (0.57, 4.66) 4.67 (0.49, 44.05)
 Logit d 0.36 0.27 0.85
 N 70 70 70
Presuming 0% success in all lost to f/u
 Odds Ratio (95% CI) 2.38 (0.58, 5.90) 2.04 (0.58, 7.24) 1.39 (0.64, 3.01)
 Logit d 0.48 0.39 0.18
 N 107 107 107
Applying observed success rates for control and intervention groups to participants lost to attrition
 Odds ratio (95% CI) 2.67 (0.78, 9.11) 1.92 (0.65, 5.63) 2.19 (0.75, 6.44)
 Logit d 0.54 0.36 0.43
 N 107 107 107
Switching observed success rates for control and intervention groups
 Odds ratio (95% CI) 1.3 (0.42, 4.06) 1.43 (0.50, 4.08) 1.23 (0.44, 3.47)
 Logit d 0.14 0.20 0.11
 N 107 107 107

Note. Marijuana use reflects use weekly or greater by self-report, and/or qualitative urinalysis. Other drug use reflects self-reported use in the past 3 months
and/or a positive urinalysis, except where specified (urinalysis data only).
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