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Abstract
Background—Prenatal alcohol exposure is a leading preventable cause of birth defects and
developmental disabilities in the United States.

Design—A randomized controlled trial (2002–2005; data analyzed 2005–2006) of a brief
motivational intervention to reduce the risk of an alcohol-exposed pregnancy (AEP) in
preconceptional women by focusing on both risk drinking and ineffective contraception use.

Setting/Participants—A total of 830 nonpregnant women, aged 18–44 years, and currently at risk
for an AEP were recruited in six diverse settings in Florida, Texas, and Virginia. Combined settings
had higher proportions of women at risk for AEP (12.5% overall) than in the general population
(2%).

Interventions—Participants were randomized to receive information plus a brief motivational
intervention (n=416) or to receive information only (n=414). The brief motivational intervention
consisted of four counseling sessions and one contraception consultation and services visit.

Main Outcome Measures—Women consuming more than five drinks on any day or more than
eight drinks per week on average, were considered risk drinkers; women who had intercourse without
effective contraception were considered at risk of pregnancy. Reversing either or both risk conditions
resulted in reduced risk of an AEP.

Results—Across the follow-up period, the odds ratios (ORs) of being at reduced risk for AEP were
twofold greater in the intervention group: 3 months, 2.31 (95% confidence interval [CI]=1.69–3.20);
6 months, 2.15 (CI=1.52–3.06); 9 months, 2.11 (CI=1.47–3.03). Between-groups differences by time
phase were 18.0%, 17.0%, and 14. 8%, respectively.

Conclusions—A brief motivational intervention can reduce the risk of an AEP.
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Introduction
Alcohol is a known teratogen and a leading preventable cause of birth defects and
developmental disabilities in the United States.1,2 Each year 500,000 pregnant women report
alcohol use in the past month, and 80,000 report binge drinking.3 Fetal exposure to alcohol
results in a spectrum of adverse effects known as Fetal Alcohol Spectrum Disorders,4 with the
brain and central nervous system being particularly susceptible to alcohol throughout gestation.
5 Fetal Alcohol Syndrome, a severe lifelong condition, has an estimated overall prevalence of
up to 2 of every 1000 live births in the United States6 and an estimated lifetime cost of $2
million per case.7

Most women reduce alcohol consumption after learning that they are pregnant,8 but many do
not recognize that they are pregnant during the early critical weeks of gestation and continue
hazardous drinking.9 Studies from the Centers for Disease Control and Prevention (CDC) show
that approximately one in two women of childbearing age (18–44 years) report alcohol use in
the past month, and one in eight report binge drinking.10 Furthermore, in the United States,
almost half of pregnancies are unplanned,11 of which about half occur in women who are using
contraception ineffectively or intermittently.12 Enhancing effective contraception use in
women of childbearing age who are risky drinkers (consuming eight or more drinks per week,
or five or more drinks on one occasion, or binge drinking) could avert many alcohol-exposed
pregnancies (AEP).

Randomized controlled trials (RCTs) of women of childbearing age who are risky drinkers
have shown brief interventions to be a promising strategy for reducing AEP.13,14 The Project
CHOICES Feasibility Study, a single-arm trial, evaluated a motivational intervention for
women determined to be at risk for an alcohol-exposed pregnancy (AEP).15 The intervention
was based on theory and research in brief interventions,16 motivational interviewing,17 and the
Transtheoretical Model.18 At 6 months postenrollment, 68.5% of the women had reduced their
risk for AEP by reducing drinking, using effective contraception methods, or both. This paper
presents the major findings from an RCT that followed the feasibility study.

Methods
Participants

Project CHOICES was a multisite collaborative study involving the CDC, Nova Southeastern
University in Ft. Lauderdale FL, the University of Texas Health Science Center in Houston
TX, and Virginia Commonwealth University in Richmond VA. The study was conducted in
six community-based settings. Recruitment was from July 1, 2002 to January 30, 2004, and
the follow-up period ended August 15, 2005. An earlier epidemiologic study estimated the risk
of AEP in these combined settings to be 12.5%, compared with 2% of fertile women of
childbearing age in the United States overall.19 The settings included jails, drug and alcohol
treatment centers, suburban primary care practices, a hospital-based gynecology clinic, a
Medicaid health maintenance organization, and a media-recruited sample. Recruitment
strategies included the use of flyers (posted and mailed) and newspaper and radio
announcements. In the jails and treatment centers, presentations were made to groups of women
aged 18–44 years who were interested in the study.

Inclusion criteria were: (1) 18–44 years old; (2) no condition causing infertility (tubal ligation,
hysterectomy, menopause, or other reason); (3) not pregnant or planning to become pregnant
in the next 9 months; (4) had vaginal intercourse during the previous 3 months (or 3 months
before going to jail or residential treatment) with a fertile man (not surgically sterile) without
using effective contraception (defined in Outcome Measures); (5) engaged in risky drinking
(defined in Outcome Measures); and (6) available for the follow-up period. Participants
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provided written informed consent, and study protocols were approved by the Institutional
Review Boards at CDC and at each participating university. A Certificate of Confidentiality
was obtained from CDC.

Intervention
The goal of the intervention was to encourage women to change either or both of the target
behaviors of risky drinking and ineffective contraception use. The intervention focused on
increasing the participants’ commitment to change through the use of motivational
interviewing20 and content aimed at increasing motivation. Motivational interviewing is a
directive but client-centered counseling style intended to minimize resistance to change.
Counselors used motivational interviewing to express empathy, manage resistance without
confrontation, and support the participants’ self-efficacy. Procedures to increase motivation
were delivered in four motivational interviewing counseling sessions and one contraception
counseling visit with a healthcare provider (Table 1). Although both behaviors leading to risk
for AEP were targeted, counselors could emphasize the target behavior favored by the
participant.

The contraception consultation visit included participants’ medical history and a discussion of
her contraception options. For some women, a physical examination, pregnancy test, and free
contraception were provided. Typically, the contraception visit occurred between the second
and third counseling sessions, giving the motivational interviewing counselors the opportunity
to debrief the visit with the participant. The intervention was delivered by 21 trained counselors
(master’s level and above) supervised by the Project CHOICES Efficacy Study Research Team,
and six contraceptive care providers (physicians and family planning nurses). Reimbursement
for participants’ time was offered for intervention sessions.

Study Design
The study was a two-group parallel RCT. It was hypothesized that women at risk for an AEP
who received the brief motivational intervention would be considerably more likely to reduce
their risk of an AEP than at-risk women who received information only. Participants were
randomized into two groups, information only (IO; the control group) and information plus
counseling (IPC; the intervention group). Random allocation was controlled by a data
coordinating center. A randomization program was developed using Microsoft Visual Basic
6.0 Professional Edition to generate 200 unique identifiers (IDs) separately for each site and
to randomly assign each ID to either the intervention or control group with an equal number
(n=100) in each group. Each unique study ID number was then printed on an opaque envelope.
A card inside the envelope indicated the group status to which the study participant receiving
that ID number was to be assigned. Envelopes were sealed, boxed in numeric order, and mailed
to the sites with instructions to the staff to draw the envelopes in numeric order. The study sites
were blinded to the ID number’s group status until the envelopes were opened. As the field-
collection period reached its final stages, unused IDs were rerandomized in blocks of ten for
the Florida and Virginia sites to ensure an equal number of intervention and control participants.
Fifty additional IDs were necessary for the Texas jail site.

Newly recruited participants opened the envelopes after the baseline interview. It was not
possible to blind the study participants or those administering the intervention to group
assignment. Women assigned to the control group received brochures on alcohol use and
women’s health in general, and a referral guide to local resources. The intervention was
delivered over 14 weeks, with approximately 2 to 3 weeks between sessions. The counseling
sessions and the contraception consultation visit were each 45 to 60 minutes. Participants were
contacted at 3, 6, and 9 months for follow-up assessments. Staff blinded to the group assignment
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conducted follow-up interviews. All participants were reimbursed for time and travel except
jail inmates who were not allowed to receive reimbursements.

Outcome Measures
Primary outcomes were risky drinking, ineffective contraception, and risk for AEP. Risky
drinking was defined as consuming five or more standard drinks in a day (binge drinking),
shown to be particularly deleterious to fetal development and subsequent outcomes,21-23 or,
on average, eight or more drinks in a week (frequent drinking), which corresponds with the
lower threshold for which measurable effects on growth, neurodevelopment, and cognition
have been reported.24 A standard drink contained 0.6 ounces of ethanol.1 Ineffective
contraception was defined as any occurrence of vaginal intercourse when contraception was
either not used or was used ineffectively. Ineffective use was defined as the participant’s
reported deviations from the published guidelines for use of a method. At baseline, all woman
reported risky drinking and ineffective contraception use. At follow-up, women were
categorized as “at reduced risk of AEP” if they reported no risky drinking, effective
contraception, or both.

The primary study outcomes were assessed using the timeline followback (TLFB) method.25

The TLFB has been extensively evaluated with clinical and nonclinical populations,26 and has
been shown to be a generally reliable and valid method.27 A modification of the TLFB approach
for assessing vaginal intercourse and contraception behavior was tested and refined in the
Project CHOICES Feasibility Study, and those procedures were used in this study. To enhance
reliability of the TLFB data, trained interviewers administered the instrument using memory
aids or anchors (i.e., birthdays, special events, holidays) and standardized measures of alcohol
consumption (standard drink) and effective contraception (published guidelines). The TLFB
data provided a continuous record of daily drinking, vaginal intercourse, and contraceptive
practices from 90 days prior to enrollment to 9 months postenrollment. At the baseline, 3-, 6-,
and 9-month interviews, participants provided TLFB reports for the previous 90 days. These
data were subdivided into 30-day segments over each 90-day period for calculating outcomes
as follows: if a woman consumed five or more drinks on any day, or on average eight or more
drinks per week during the 30-day period, she was categorized as a risky drinker; if she had
any occurrence of vaginal intercourse without effective contraception use, she was categorized
as an ineffective contraceptive user for that 30-day period. Women engaging in risky drinking,
and/or using ineffective contraception for any of the 30-day segments within a given 90-day
period, were considered at risk for that 90-day period.

Baseline Measures
Participants were assessed in person at baseline, and at 3 and 9 months postenrollment, with
an abbreviated assessment of main outcomes at 6 months by telephone. Besides the primary
outcomes, other measures captured demographic information and psychosocial parameters
including the Alcohol Use Disorder Identification Test (AUDIT),28 the Brief Symptom
Inventory of psychologic distress,29 and the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV) checklist for alcohol disorders.30 Participants’ readiness to
change risky drinking and ineffective contraception was measured independently for each
behavior using Readiness Rulers.31 The Decisional Balance for Alcohol questionnaire32 and
the Decisional Balance for Contraception questionnaire33 assessed the pros and cons of alcohol
use and contraception use, and Processes of Change were assessed for alcohol34 and
contraception using a questionnaire modeled after the alcohol version.15 Confidence in
resisting alcohol use was assessed using the Brief Situational Confidence Questionnaire
(BSCQ),35 and temptation to drink by the BSCQ-T, which parallels the BSCQ. Confidence in
using contraception was measured using the Self-Efficacy for Contraception Scale,33 and
temptation to not use contraception was measured with the Temptation for Contraception Scale
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developed in an earlier study.15 All psychosocial parameters measured were considered
potential confounders, as they have been previously associated with risky drinking or AEP.
14,15,20,36,37

Sample Size
Two studies that employed brief interventions with both men and women38,39 showed 19% to
34% reductions in problem drinking. Based on this, it was estimated that 20% of the control
group at each site would reduce their risk. In the feasibility study, the proportion of women
who achieved a reduction in risk for AEP at 6 months postintervention ranged from 57% to
79% across the six settings. Based on this, it was estimated that 50% of intervention women
at each site would reduce risk. Assuming a 30% greater effect in the intervention group (50%
vs. 20%), power estimates using the Power and Precision software40 indicated that a minimum
of 60 intervention cases and 60 control cases were required at each of the six settings, to produce
an estimated power of 0.82, with a Type I error α=0.01.

Statistical Analyses
Demographic and behavioral characteristics were compared across the intervention and control
groups at baseline on all (n=830) randomized participants using Fisher’s exact tests on nominal
variables such as race, gender, marital status, education, and income. Group means on the
remaining variables such as age, AUDIT score, number of drinks, and number of binge episodes
were compared using a Satterthwaite t test. Intent-to-treat analysis41 of outcome measures was
performed on all randomized participants in the intervention group (n=416) and in the control
group (n=414). To determine the efficacy of the motivational intervention in reducing
behaviors that lead to AEP, the odds were estimated that women in the intervention group were
at reduced risk relative to women in the control group. Logistic regression models were used
that expressed the log odds that a participant is at risk for an AEP as a function of the
intervention or control group phase (3, 6, and 9 months), and demographic and behavioral
confounders measured at baseline. Outcome measures for a given participant are repeated
measures on the same subject over time at 3, 6, and 9 months; therefore, a generalized
estimating equations analysis approach was used that incorporates the intrasubject correlation
resulting from the repeated measurements assuming a symmetric variance covariance error
matrix that accounted for the longitudinal behavioral changes in individual women over the
three time periods in the computation of the odds ratio (OR) estimates.42 Odds ratios (ORs)
and regression coefficients were computed using SAS43 for each outcome measure: AEP,
drinking, and contraception use.

Before proceeding, the effects of the diverse study settings on AEP risk were evaluated. Setting
was included in the basic longitudinal model as a random effect to determine if the settings
were appreciably different. Results showed no statistically significant effect, and therefore,
data were combined across the settings to calculate the results of the longitudinal analysis.
Given that odds ratios can be considerably affected by confounding demographic and
behavioral variables, potential confounders identified a priori along with others identified in
the univariate analyses of the current study data were assessed using logistic regression. A
backward elimination procedure was used that considered the significance of the potential
confounder along with the standard error of the OR associated with the intervention effect to
determine a parsimonious model. Based on this procedure, six of the measures—number of
male intercourse partners, scores on the AUDIT, Readiness for Change for Contraception,
Processes of Change for Alcohol, Decisional Balance for Alcohol, and Temptation for Alcohol
—were significant at the p=0.01 level, and were retained in a final model as confounders.44

Because 29% of the participants who initially enrolled in the study at baseline were lost to
follow-up at 9 months, additional analyses were conducted to assess potential bias in the overall

Floyd et al. Page 5

Am J Prev Med. Author manuscript; available in PMC 2010 June 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



results. A comparison was conducted of the baseline demographics for participants completing
the study with those who were lost to follow-up at 9 months. Another analysis examined the
3-month outcomes of participants who were lost to follow-up after the 3-month interview. To
test the sensitivity of the estimated ORs to a possible bias in the assumption that those lost to
follow-up had similar outcome distributions as those participants who completed the study, a
second intent-to-treat analysis was conducted wherein all the women lost to follow-up in both
treatment groups were considered treatment failures and assigned an outcome status of “at risk
for AEP.”41

Results
Figure 1 summarizes the study flow and shows that 4626 women were screened at the six sites.
Three fourths (3591) of those screened were ineligible, including 3019 who did not meet the
ineffective contraception criteria and 1396 who did not meet drinking criteria (not mutually
exclusive). In addition, 205 eligible women (19.8%) refused to participate after being informed
about the study. Their distribution across sites was proportionally similar. There were 830
eligible, consenting women who participated in the study. Seven women in the intervention
group and 15 women in the control group had pregnancies unrecognized at baseline that were
reported later in the study. Because these women were not using effective contraception and
reported alcohol use during this period, their AEP outcome was “at risk for AEP” in the intent-
to-treat analysis.

No significant differences were found in the sociodemographic and clinical characteristics of
the intervention and control groups at baseline (Table 2). Overall, study participants had a mean
age of 30 years, were predominately African American (48%), had never been married (51%),
and had annual incomes of <$20,000 (55%). Fifty-six percent met the criteria for alcohol
dependence on a DSM-IV checklist, and illicit drug use (>90%) and tobacco smoking (>70%)
were highly prevalent in the population. Approximately 30% consumed on average eight drinks
per occasion and 36 drinks per week; about one third reported no contraception use, with the
remainder reporting using contraception inconsistently or ineffectively. More than 98% of the
women in the intervention group received at least one session, and 63% received all four
sessions. On average, they attended 3.2 counseling sessions, and approximately 70% attended
a contraception consultation visit. Overall, 71% of participants completed the 9-month follow-
up interview. The longitudinal analysis included 665 participants who completed the 3-month
follow-up interview, 604 who completed the 6-month follow-up interview, and 593 who
completed the 9-month follow-up interview, with approximately equal numbers in treatment
and control groups at each of the phases.

Efficacy
Statistically significant benefits of the Project CHOICES intervention were found for all
primary outcomes—AEP, risky drinking, and ineffective contraception use in the unadjusted
model (not including confounding variables) and adjusted models (including confounders).
Across all three phases of follow-up (3, 6, and 9 months), the unadjusted odds of being at
reduced risk for an AEP were approximately twofold greater in the intervention group than in
the control group. Odds ratios were 2.08 (95% confidence interval [CI]=1.53–2.84) at 3
months; 1.94 (95% CI=1.40–2.67) at 6 months; and 1.90 (95% CI=1.36–2.66) at 9 months
(Table 3). Odds ratios were estimated after controlling for the confounders identified in the
backwards elimination procedure, and increased slightly with women in the intervention group,
again, significantly more likely to be at reduced risk for an AEP. ORs were 2.32 (95% CI=1.69–
3.20) at 3 months, 2.15 (95% CI=1.52–3.06) at 6 months, and 2.11 (95% CI=1.47–3.03) at 9
months (Table 3).
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The average number of binge-drinking episodes in the intervention group was reduced from
30.1 at base line to 7.1 episodes at 9 months follow-up. In comparison, women in the control
group changed from 29.1 binge episodes at baseline to 9.8 at 9 months follow-up. The median
number of drinks per week at baseline was reduced from 36 drinks to 2.3 drinks at 9 months
for intervention women, compared to 38 drinks at baseline and 3.1 drinks at the 9-month follow-
up for the control group. Women in the intervention group at the 9-month follow-up were more
likely to reduce alcohol consumption to below risk levels at an OR of 1.5 (95% CI 1.1–2.2),
and were also more likely to use effective contraception at an OR of 2.4 (95% CI 1.7–3.4). The
effect of the brief motivational intervention was consistent at each phase of follow-up with no
significant interactions between intervention and phase of follow-up.

Percent differences in reduced risk for AEP in the intervention versus the control group were
18%, 17%, and 14.8% at 3, 6, and 9 months, respectively, with an overall average of 16.6%.
Although significantly more women in the intervention group reduced their risk for an AEP,
many women in the control group also reduced their risk for an AEP over the course of the
study (Table 4). In both study groups the number of women at reduced risk for each outcome
measure increased from 3 to 9 months. Figure 2 shows the participants’ methods of reducing
risk for AEP by reducing alcohol use alone, using effective contraception alone, or doing both.
At the 3-month follow-up, 10% more women in the intervention group versus the control group
reduced both risk behaviors (p <0.05). At the 9-month follow-up this difference increased to
13% (p <0.05).

No significant differences in sociodemographic variables were found between women who
completed the study and those lost to follow-up with the exception that more women lost to
follow-up had less than a high school education. At the 9-month follow-up considerably more
of these women were in the control group. Of the 82 participants lost to follow-up after 3
months (n=46 in the intervention and n=36 in the control group), 53% of the control group and
70% of the intervention group had reduced their risk for AEP at 3 months. In the second intent-
to-treat analysis, in which all participants lost to follow-up were treated as treatment failures,
the ORs were found to be lower across all phases (after controlling for confounders) but still
significant: 3 months (OR=1.8, 95% CI 1.3–2.4); 6 months (OR=1.65, 95% CI 1.2–2.2); and
9 months (OR=1.45, 95% CI 1.1–1.9). Taken together, these findings do not suggest that the
loss to follow-up caused a major bias to the study findings.

Comments
This randomized trial found that a brief motivational intervention considerably decreased the
risk of AEP in high-risk women by altering the targeted behaviors of risky drinking and
ineffective contraception use. Although women in both intervention and control groups
reduced their risk for an AEP by instituting changes in the targeted risk behaviors over the 9-
month follow-up, the odds of being at reduced risk for AEP were more than double in the group
that received the Project CHOICES intervention compared to the control group. Further,
women receiving the intervention were more likely to adopt changes in both targeted behaviors
simultaneously, thereby maximizing the likelihood of avoiding an AEP.

The efficacy of brief interventions for reducing risky drinking has been well established in
previous clinical trials,13,45-47 but few have addressed both drinking and effective
contraception use in one intervention directed at reducing AEP in high-risk women. Project
CHOICES intervention participants reduced weekly drinking over levels reported by control
participants and binge drinking levels as well. Binge drinking was substantially reduced by
intervention participants from 30 episodes in the past 3 months at baseline to 7 episodes in the
past 3 months at the 9-month follow-up. Women in the control group also reduced binge
drinking over time, but at 9 months 57.9% of the intervention group reported no binge episodes
versus 46.8% in the control group (Table 4).
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One clinical study targeting contraception use as a component of treatment for substance-
abusing women reported that at 6-months post-treatment 73% of the intervention group
regularly used birth control compared with 52% of the control group.48 In the present study,
at 9 months, 56.3% of the intervention group was using effective contraception as compared
with 38.7% of the control group. Project BALANCE,14 an RCT using a one-session (2.5 hours)
adaptation of the Project CHOICES feasibility intervention and targeting college-aged women,
found at 1-month follow-up that 74% of the intervention women and 54% of the control women
were no longer at risk for AEP with the odds of being at continued risk for AEP greater in the
control group (OR, 2.9). Risky drinking, ineffective contraception, and AEP risk were
considerably reduced in both the intervention and control groups, but notably more so in the
intervention group. Reductions in risk behaviors among control group participants are not
uncommon in women’s alcohol studies.14,49 Previous researchers have cited reactivity to
research protocols, regression to the mean, reporting bias,50 assessment effects,51 and a placebo
effect52 as possible explanations that could have similarly affected this study.

There are potential limitations to this study. Although self-reports are the major data source
for clinical and research purposes, some skepticism still exists about such reports. However,
numerous major reviews53-58 have concluded that retrospective self-reports of alcohol use
show adequate reliability and validity when data are collected in situations to minimize bias
(e.g., a clinical or research setting with voluntary, alcohol-free participants assured of the
confidentiality of their reports, as was true in this study). Another potential limitation is the
number of participants lost to follow-up by 9 months; however, several analyses addressing
this issue found evidence that the intervention was robust, and that its effect was not likely
biased by systematic patterns of lost to follow-up. Participants in the control group received
health-focused literature but did not receive counselor contact time equivalent to that received
by intervention participants. This is a study limitation owing to the difficulty in creating inert
counselor–participant sessions that could serve as a placebo control.59 Contact time alone may
have contributed to the effect observed in the intervention group. Finally, this study was
conducted in targeted settings and its generalizability may extend only to similar populations
at this time.

In conclusion, this study demonstrated that a brief behavioral motivational intervention
produced significant reductions in risk for AEP among women who met high-risk criteria prior
to the study. These findings are encouraging because the intervention was preconceptional,
and although many of the participants were not planning to become pregnant, they were not
aware they were at risk for an AEP. Women who are not planning to become pregnant may
think they have little reason to be concerned about either their drinking or contraceptive
practices. Findings from this study indicate that those women who are at risk for an AEP can
be made aware of their risk, and can make subsequent changes to reduce that risk. Further
research is needed to determine which components of the intervention were most effective,
how minimal an intervention will retain effectiveness, and the extent to which this intervention
can prove effective in other populations not included in this study. In view of these results and
considering that brief interventions are cost effective,60,61 the Project CHOICES intervention
appears to be a good potential candidate for large-scale implementation in public health settings
to reduce the risk of AEP in high-risk populations.
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Figure 1.
Study flow. *The following inclusion criteria categories are not mutually exclusive: 1398 did
not meet drinking criteria, 3019 did not meet pregnancy-risk criteria, 826 had other exclusion
reasons (moving out of town, unable to understand English, out of age range). **IPC,
intervention group; IO, control group.

Floyd et al. Page 13

Am J Prev Med. Author manuscript; available in PMC 2010 June 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Distribution of choices selected by women who achieved reduced AEP risk by control (IO)*
and intervention (IPC) groups. A, women who used effective contraception only; B, women
who reduced risk-drinking only; AB, women who both used effective contraception and
reduced risk drinking. *IO, information only; IPC, information plus counseling. Only women
who provided information on both contraception and alcohol behavior are included in these
counts.
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Table 1

Components of counseling sessions

Session One

• Rapport building

• Review of Women and Alcohol Fact Sheet

• Review of Contraceptive Methods Fact Sheet

• Advice to schedule contraceptive counseling visit

• Daily Journal for drinking, intercourse, and contraception

• Decisional Balance for pros and cons of drinking

• Decisional Balance for pros and cons of contraceptive use

• Brochures on alcohol, contraceptive methods, and community resources

• Gift pack containing bus tokens, condoms, maps for follow-up appointments (varied slightly by site)

Session Two

• Personalized feedback (derived from baseline assessment)

• Review and discussion of information recorded in the Daily Journal

• Arrangement of contraception counseling visit

• Review of Decisional Balance exercise

• Completion of Self-Evaluation Rulers addressing readiness to change drinking and contraception

• Completion of initial Goal Statement and Change Plan

• Discussion of Temptation and Confidence profiles

Session Three

• Discussion of contraception counseling appointment

• Discussion of information recorded in Daily Journal

• Review and update of Decisional Balance and Self-Evaluation exercises, Goal Statements and Change Plans

Session Four

• Review of previous sessions

• Review of goals and finalization of Change Plans

• Problem solving, reinforcement of goals, strengthening commitment to change, and discussion of the participant’s next steps

Contraceptive counseling visit

• Determine appropriate and suitable contraceptive methods

• Provide prescriptions or services

• Provide follow-up clinical care or referral as needed
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Table 2

Sociodemographic and behavioral characteristics of participants at randomization

Participant characteristics Control (IO) n=414 Treatment (IPC) n=416 p value

Age (years) 0.44a

 Mean (SD) 29.45 (7.66) 29.8 (7.51)

 Median 28 28

Race 0.21c

 Black/not Hispanic 205 (49.5%) 187 (45%)

Marital status 0.83c

 Single 209 (50.5%) 214 (51.4%)

Education 0.21*

 Grades 1–11 125 (30.2%) 105 (25.2%)

 Grade 12 or GED 145 (35%) 166 (39.9%)

 College 1+ yrs. 141 (34.1%) 144 (34.6%)

Income 0.43c

 <$20,000 221 (53.4%) 235 (56.5%)

AUDIT score 0.41a

 Mean (SD) 17.48 (10.01) 17.81 (9.69)

 Median 15.5 16

Average number of drinks per week past 90 days 0.35a

 Mean (SD) 37.08 (58.96) 35.59 (55.54)

 Median 16.96 18.04

Number of binge episodes past 3 months 0.06a

 Mean (SD) 29.09 (29.96) 30.06 (28.71)

 Median 19 22

Average number of drinks per drinking day past 90 days 0.64a

 Mean (SD) 8.01 (8.62) 7.96 (8.48)

 Median 4.99 5.34

DSM-IV criteria alcohol problems 0.86*

 303.90 alcohol dependence 234 (56.5%) 230 (55.3%)

 305.00 alcohol abuse 31 (7.5%) 27 (6.5%)

 V71.09 no diagnosis 91 (22%) 83 (20%)

History of treatment for alcohol-related problems 280 (67.6%) 291 (70%) 0.82a

Drug use in past 12 months 379 (91.5%) 389 (93.5%) 0.34*

Current smoker 299 (72.2%) 316 (76%) 0.30*

Number of sexual partners in past 3 months 0.36a

 Mean (SD) 12.42 (54.23) 7.61 (36.31)

 Median 2 2

Contraception use (past 3 months) 0.88*

 Used contraception, but ineffectivelyb 276 (66.7%) 281 (67.5%)
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Participant characteristics Control (IO) n=414 Treatment (IPC) n=416 p value

 Used no contraception 136 (32.9%) 134 (32.2%)

AUDIT, Alcohol Use Disorder Identification Test; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; GED, general
equivalency diploma; IO, information only; IPC, information plus counseling.

a
p values for differences in means across treatment groups were calculated using the Satterthwaite t-test for log-transformed data.

b
Includes consistent use of contraception method as prescribed by manufacturer.

c
p values are based upon the collapsed two-level covariate.

*
Differences in proportion across treatment groups were tested using the Fisher Exact Test (2-tailed) P-values less than .05 indicated statistically

significant difference.
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Table 3

Odds ratios for reduced AEP, effective contraception, and reduced risk drinking for intervention versus control
group

Outcome Model Phase Phase OR (95% CI on OR)

Reduced AEP Unadjusted 3 2.08 (1.53, 2.84)

6 1.94 (1.40, 2.67)

9 1.90 (1.36, 2.66)

After adjusting for confounders* 3 2.32 (1.69, 3.20)

6 2.15 (1.52, 3.06)

9 2.11 (1.47, 3.03)

Effective contraception Unadjusted 3 2.12 (1.54, 2.92)

6 1.84 (1.33, 2.54)

9 2.10 (1.52, 2.91)

After adjusting for confounders* 3 2.40 (1.72, 3.34)

6 2.05 (1.45, 2.89)

9 2.39 (1.69, 3.39)

Reduced risk drinking Unadjusted 3 1.69 (1.22, 2.32)

6 1.55 (1.12, 2.14)

9 1.46 (1.06, 2.01)

After adjusting for confounders* 3 1.79 (1.28, 2.51)

6 1.64 (1.15, 2.33)

9 1.54 (1.09, 2.18)

AEP, alcohol-exposed pregnancy; CI, confidence interval; OR, odds ratio.

*
Confounders adjusted for were the number of male intercourse partners and scores on the AUDIT, Readiness for Change for Contraception, Processes

of Change for Alcohol, Decision Balance Scale for Alcohol, and Temptation for Alcohol (BSCQ-T).
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