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Abstract
This clinical trial compared two brief alcohol use interventions in prenatal clinics: Early Start (ES),
a substance abuse screening and treatment program integrated with prenatal care focused on
abstention (n=298), and Early Start Plus (ESP), adding a computerized drink-size assessment tool
and intervention focused on drinking less (n=266). Controls were untreated alcohol users (n=344).
Controls had higher adverse neonatal and maternal outcome rates. Findings favored ESP for preterm
labor and ES for low birth weight. No differences between ES and ESP were statistically significant.
ESP provides clinicians with an innovative assessment tool that creates open dialogue about drinking
during pregnancy.
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Introduction
Alcohol use during pregnancy is a serious problem with adverse effects on mothers and their
babies (Armstrong et al., 2003; Day et al., 1989; Jacobson & Jacobson, 1994; Sratton &
Battaglia, 1996). Studies have shown that alcohol use is related to fetal alcohol spectrum
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disorders (Warren & Foudin, 2001), fetal alcohol syndrome (Jones & Smith, 1973), low birth
weight (Little, 1977; Jaddoe et al., 2007; Armstrong et al, 2003), preterm delivery (Jaddoe et
al., 2007), preterm labor (Jaddoe et al., 2007), intrauterine fetal demise (Burd, Roberts, Olson
& Odendaal, 2007), and placental abruption (Tikkanen, Nuutila, Hiilesmaa, Paavonen,
Ylikorkala, 2006). In the literature there is a range of definitions for high risk drinking among
pregnant women. For example, the National Center on Birth Defects and Developmental
Disabilities, Centers for Disease Control and Prevention & Department of Health and Human
Services' definition (2004) is 7 or more drinks per week or 5 or more drinks on any one occasion.
In Flynn, Marcus, Barry & Blow's (2003) study, higher risk drinking is defined less strictly as
one drink or more per week and/or one or more drinking binge during pregnancy. Risk factors
related to alcohol problems during pregnancy include single marital status, age between 21-25,
unemployment and cigarette smoking (Leonardson & Loudenburg, 2003; Leonardson,
Loudenburg, & Struck, 2007). Protective factors include being married and full-time housewife
status (Leonardson & Loudenburg, 2003; Leonardson et al., 2007) and healthy maternal
behaviors, such as regular exercise, prenatal vitamin use, prenatal care, and participation in
prenatal classes (Broekhuizen, Utrie, & Van Mullem, 1992; Faden, Hanna, & Graubard,
1997).

Although about 95% of pregnant women surveyed in the general population are aware that
they should abstain from alcohol (Kaskutas & Graves, 1994), recent published estimates report
that 5% to 30% of pregnant women screened in prenatal clinics are current drinkers (Armstrong
et al., 2001; Kaskutas, 2000). To reduce the incidence and severity of birth defects and other
negative birth outcomes associated with alcohol consumption during pregnancy (Armstrong
et al., 2003; Day et al., 1989; Jacobson & Jacobson, 1994; Sratton & Battaglia, 1996), brief
interventions in prenatal clinics are a high priority (National Institute on Alcohol Abuse and
Alcoholism [NIAAA], 2005). These brief interventions reinforce abstinence decisions (Chang,
Wilkins-Haug, Berman & Goetz, 1999) and lead to less drinking among the heaviest drinkers
or even abstinence (Chang et al., 2005; Floyd, O'Connor, Bertrand, & Sokol, 2006; O'Connor
& Whaley, 2007). Following recommendations by the Surgeon General (United States Federal
Drug Administration [FDA], 1981), the American Medical Association (1983), and the
Institute of Medicine (1996), most interventions during pregnancy are abstention-based,
although there is evidence that any reduction in drinking during pregnancy is beneficial (Rosett,
Ouellette, Weiner, & Owens, 1978; Rosett, Weiner, & Edelin, 1983; Weiner & Larsson,
1987).

The purpose of the study reported here was to compare two brief interventions in prenatal care
clinics, one that focuses on abstention (usual care group) and another that focuses on helping
women drink less when they say that they cannot abstain (intervention group). The intervention
under study here assesses women's drink sizes and provides an opportunity for an honest dialog
which can help women realize how much alcohol they are really drinking. Counseling such
women to cut down their drinking may offer an option that is beneficial (although probably
less so than abstinence) to the health of the fetus, even if the advice is only followed
intermittently throughout gestation. This is especially relevant given that it has been reported
that about a third of the women who drank during pregnancy indicated having 3 or more drinks
on the days they drank (Office of Applied Studies, 1997).

The intervention is an enhancement to an existing prenatal substance abuse screening and
treatment program in Kaiser Permanente Northern California (KPNC) called Early Start
(Armstrong et al., 2001). The unique feature of this program is that the substance abuse
treatment provider, the Early Start Specialist, is located in the obstetric clinic where she
conducts risk assessments, educational sessions, and brief interventions integrated with routine
prenatal care visits.
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Method
Participants

A total of 1,069 women were assessed positively for alcohol at the Early Start Plus (n=618)
and Early Start (n=451) sites and were referred to the study; 1001 were found to be eligible
(Early Start Plus, n=584; Early Start, n=417) and 79% in each group consented to participate
in the study (Early Start Plus, n=462); Early Start, n=330). At the control sites, 463 women
had questionnaires positive for alcohol use risk and were referred to the study; of these, 398
were found to be eligible, and almost all (94%, n=372) consented. See Figure 1, Recruitment
and Retention Flow Chart, for details. Reasons for ineligibility included late to prenatal care,
transferring prenatal care to a non-study site or out of KPNC, and pregnancy loss.

The Intervention
The Early Start Plus interventions were conducted by the Early Start Program Specialists, either
licensed clinical social workers or other trained substance abuse treatment providers. The
Specialists led the women through a computerized intervention that used drink size to create
a discussion about drinking during pregnancy. The goal of the intervention was to help pregnant
women recognize how much they actually drank, using calibrated glassware and beverage
containers, along with computerized graphics designed to define true volume for specific
alcoholic beverage types. The intervention promoted abstinence; however, if that was not an
obtainable goal, women were taught ways to cut down as much as possible during the remaining
months of their pregnancy. Specifically, the Specialist asked women to select their usual
drinking vessel(s) and to indicate their usual pour or fill level for each alcoholic beverage they
drank in the 12 months before becoming pregnant and in the past 30 days. A set of nine actual
glass vessels was available, augmented by colored photographs of 90 vessels for use when
none of the actual glasses matched a woman's usual beverage container. Each photograph
included one of the original nine vessels so the woman could visualize the scale of the other
pictured vessels. Each vessel that was not a bottle or can was labeled with a set of letters marking
various heights to which the vessel might be filled. If the woman chose a glass as her usual
vessel, she was asked how high she would usually fill it with the beverage not including ice,
water or other mixers. She responded by giving the letter that most accurately designated her
pour level (calibrated to indicate fluid ounces). If she instead chose a bottle or can, she was
asked how many drinks she considered that to be. We defined standard drink sizes as 12 ounces
for beer, 4 ounces for wine, 1 ounce for spirits, 8 ounces for malt liquor, 3 ounces for fortified
wine, and 12 ounces for wine coolers. The intervention was conducted the first time at a median
of 21 weeks gestation (Intraquartile range [IQR] 17-27) and took 20-25 minutes to complete
on average. A follow-up intervention was conducted later in the pregnancy when possible but
was not required for inclusion in this analysis. See Witbrodt et al. (2007a) for a more detailed
description of the vessels drink size assessment and intervention. The women in all three study
groups were interviewed twice by telephone regarding their alcohol use. The interview asked
the women to quantify their consumption of each beverage type they consumed in the 30 days
prior to the interview and in the 12 months before they became pregnant using standard drink
sizes. The first interviews were conducted at a median of 16 weeks (IQR 13-21) in the Early
Start Plus group, 17 weeks (IQR 12-23) in the Early Start group and 13 weeks (IQR 11-17) in
the control group. All study participants had working telephones. The data collected at the
interventions and interviews is not reported here.

Following the standard Early Start protocol, women were identified as at risk for prenatal
substance abuse during pregnancy based on their responses to a screening questionnaire using
a standard protocol, including history of alcohol and drug use, tolerance, and alcohol and drug
use since pregnancy and in the 12 months before pregnancy (Armstrong et al., 2001). At the
Early Start Plus and Early Start sites, women identified as at risk were referred to the Early
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Start Specialist at their facility for an in person in-depth assessment. If a woman was determined
to be at risk specifically for alcohol use during pregnancy based on the assessment, she was
eligible to be recruited for the study. At the control sites, Early Start Screening questionnaires
were classified in the same manner, but no assessments or interventions were conducted.
Women whose questionnaires were positive for risk of alcohol use during pregnancy were
eligible for recruitment. Women were recruited into the study between May 1, 2000 and June
30, 2004; the last follow-up interview was completed on February 28, 2005.

Design and Procedure
In this cluster randomized clinical trial, 15 obstetric clinics in KPNC offering standard prenatal
care services augmented by Early Start were randomized to one of two study groups: the
enhanced intervention group called Early Start Plus (receiving Early Start counseling plus a
drink size assessment and intervention aimed at reducing risk) (Witbrodt et al., 2007a) or the
usual care group (receiving Early Start counseling but no drink size assessment or intervention).
Randomization was stratified by clinic size to ensure equal numbers of women in each arm.
Neither Specialists nor participants were blinded to the intervention. A third study group, which
included women from two large and 3 satellite clinics that offered standard prenatal care but
no Early Start services, served as a control group at risk for alcohol use during pregnancy but
who received no Early Start counseling.

Outcomes
Maternal and infant outcomes were obtained from KPNC electronic databases. Five infant
outcomes were studied: assisted ventilation, low birth weight (<2500g), preterm delivery (<35
weeks gestational age), Neonatal Intensive Care Unit (NICU) admission, and rehospitalization
within 2 weeks of discharge from birth hospitalization. Five maternal outcomes were
considered: preterm labor, preeclampsia, placenta previa, placental abruption, and
rehospitalization within 2 weeks of discharge from delivery hospitalization.

Analysis
Since sites, not subjects, were randomized in this trial, we first studied potential differences
among women seen in Early Start Plus clinics, Early Start clinics, and the control clinics where
no form of Early Start was implemented. These analyses focused on demographics and smoking
status, using Fisher exact tests adjusted for multiple comparisons (MULTEST procedure in
SAS) to compare the three study groups in pairs and were used to inform our multivariate
analyses. We also compared the urine toxicology results between women at Early Start Plus
and Early Start clinics (urine toxicology tests were not done in the control clinics) using a Chi-
square test. Secondly, we compared infant and maternal outcome rates among the three study
groups (Early Start Plus, Early Start, and controls) in pairs, again using Fisher exact tests
adjusted for multiple comparisons. The third set of analyses compared maternal and infant
outcomes for study participants in all three groups adjusted for potential confounders (maternal
age, ethnicity, marital status, and maternal education). Here we used non-linear mixed models
analysis to account for the randomization by site (NLMIXED procedure in SAS).

The KPNC Institutional Review Board approved this study on July 20, 1999.

Results
Table 1 provides comparisons of demographic characteristics and risk factors of the three study
groups. The Early Start Plus group was significantly older and more likely to be black than the
Early Start group. The Early Start Plus group and the Early Start group were more likely to be
black, unmarried, less educated, lower income, and smokers before pregnancy than the control
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group. The Early Start group was also significantly more likely to be younger and smoke during
pregnancy than the control group.

Unadjusted rates of the neonatal and maternal outcomes studied are presented in Table 2.
Although none of the differences are statistically significant at the 0.05 level (adjusted for
multiple comparisons), in many cases, the Early Start Plus group had the lowest rates of adverse
health outcomes and the control group had the highest rates, with the Early Start group having
intermediate rates. For example, the rates for low birth weight were 3.2% in the Early Start
Plus group, 3.7% in the Early Start group, and 6.6% in the control group. Differences of a larger
magnitude were found for preterm delivery < 35 weeks, where less than half of one percent of
the Early Start Plus group had preterm deliveries, compared to 1.1% in Early Start and 2.2%
in the control group. A similar pattern was seen for infant rehospitalization and preterm labor.
However, for two outcomes, assisted ventilation and preeclampsia, results slightly favored
Early Start above Early Start Plus and for NICU admission the rates were virtually identical.
The unadjusted rates for placenta previa, placental abruption and maternal rehospitalization
were negligible and were not included in Table 2. Rates for all baby and maternal outcomes
combined were also examined but no comparisons were significant.

In multivariate analyses, odds ratios for each infant and maternal outcome, comparing all three
groups pair-wise, are reported in Table 3, adjusted for maternal age, ethnicity, marital status
and maternal education. Only two significant differences in odds emerged: between Early Start
and controls for low birth weight and between Early Start Plus and controls for preterm labor.
No differences in odds ratios were found between Early Start Plus and Early Start. The odds
of having a low birth weight infant were lower among women seen in the Early Start clinics
compared to the control sites (OR=0.28, p=.02). The odds of maternal preterm labor were lower
for women seen in the Early Start Plus clinics compared to the control sites (OR=0.44, p=.04).

Discussion
Prior to the Vessels Intervention that was introduced in the Early Start Plus group, there was
no standardized way of assessing for actual quantity and frequency patterns of alcohol use by
Early Start patients. In addition, if a patient continued to drink alcohol in pregnancy and did
not want to quit but could agree to cut down her drinking, Early Start Specialists had no tools
available to assist them with conversations aimed not at abstinence but at harm reduction. As
Early Start is an abstinence based program, it was awkward for the Specialists to enter into
harm-reduction conversations without feeling like they were somehow “giving permission” to
the women to drink. The Vessels Intervention provided a comfortable tool for successfully
navigating these difficult conversations. This is probably the most significant contribution of
the intervention.

Although the intervention did not result in significantly lower rates of neonatal and maternal
outcomes when comparing the two types of interventions, in several cases the analyses
suggested that the women in the Early Start Plus group had more favorable outcomes than the
women in the Early Start group. For example, the Early Start Plus group had a lower unadjusted
rate of preterm labor than the Early Start group and the controls, and significantly lower odds
of preterm labor than the controls. This finding is highly relevant. About 9% of pregnant women
in KPNC are hospitalized for preterm labor. Given that there are about 30,000 deliveries per
year in this region, any reduction in this rate would have a positive effect on the pregnant
population and have the additional benefit of lower costs. A related outcome is preterm
delivery, where we found in the unadjusted analyses that women in Early Start Plus had about
one-third the rate of preterm delivery of those in Early Start (0.4 vs. 1.1 respectively). Preterm
babies have increased morbidity and mortality as well as costs of care, so any reduction in this
rate is beneficial. Taken together, these results suggest that Early Start Plus appears to be helpful
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in reducing the incidence of preterm events. Future research with the Vessels Intervention will
attempt to understand the mechanism(s) through which this might be occurring.

Another important finding was the significantly lower odds of low birth weight infants in the
Early Start group compared to the controls. While this does not inform our trial comparing
Early Start Plus to Early Start, this result highlights the inherent value of high-intensity
interventions placed in prenatal clinics which are targeted towards high risk women. Low birth
weight infants are usually also preterm and have increased morbidity, mortality and costs of
care (Little 1977).

The nearly identical high NICU admission rates for the 3 study groups were not surprising.
Many NICU admissions are for highly discretionary reasons, such as “rule out sepsis”, and
babies of women who are identified as substance users during pregnancy are often admitted
for observation, even if there is documentation that the mother is no longer using.

There are a number of important limitations to our study. The first concerns the comparability
of the study groups on demographics and risk factors. In general, the control group had a better
demographic profile in terms of characteristics that put women at risk (such as low income,
higher age) and traditional risk factors (such as smoking before or during pregnancy).
Nevertheless, the control group had generally worse baby and maternal outcomes than the two
Early Start groups, which emerged as significant for two outcomes (low birth weight and
preterm labor) in the multivariate analyses. This pattern of results highlights the value of both
the Early Start and the Early Start Plus interventions, since women treated in those groups
would otherwise have been thought to have had worse, not better, outcomes than those in the
control group.

A second limitation stems from the smaller than anticipated sample size, which was due to
difficulties with recruitment in this multi-site trial. We based our original power estimations
on the comparison of rates of a combined maternal and neonatal outcome measure. This
variable had a positive value if the mother-infant pair had any of the neonatal and maternal
outcomes considered and was negative if they had none. We estimated that the Early Start Plus
rate would be 12%, Early Start would be 14-16% and the controls would be 18%. To achieve
80% power with a 2-sided test and alpha = 0.05, we needed 555 women in each group to detect
the difference between a control group rate of 18% and an Early Start Plus rate of 12%. We
noted in our proposal that we would not have sufficient power to detect differences between
Early Start Plus and Early Start but expected the rate for Early Start Plus to be lower than the
rate for Early Start and that any reduction in the rate would have a public health impact. The
results of the study were: Early Start Plus rate = 14.3% (n=251), Early Start rate = 14.9%
(n=275), and control rate = 19.5% (n=318). The final sample sizes were about half of what was
anticipated, but the rates in the ESP and control groups were higher than predicted. Given the
sample size we achieved, we had 30% power to detect significance of the difference we found
at the 0.05 level. Thus our power was limited, compromising our ability to detect significant
results.

We had hypothesized better maternal and infant outcomes for Early Start Plus compared to
Early Start, but found no differences in the multivariate analyses. However, several other
recent, well-designed alcohol trials have similarly failed to detect differences between study
groups. For example, Project MATCH found similar drinking outcomes for motivation
enhancement therapy, cognitive behavioral therapy, and 12-step facilitation (Project MATCH
Research Group, 1996); trials comparing medical and social model treatment did not find
different abstinence rates for patients treated in day hospital or community residential treatment
(Witbrodt et al., 2007b), nor for those randomized to clinical vs. social model day treatment
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(Kaskutas, Witbrodt, & French, 2004). Also see McKay, Alterman, McLellan, Snider, &
O'Brien (1995) for similar results with male-only samples.

We believe this trend across studies reflects the very high quality of treatment delivery,
regardless of modality, as well as common therapeutic ingredients that are present in seemingly
diverse treatment approaches (NIAAA, 2006). Certainly that is the case here. Early Start is an
intensive abstinence-based, patient-focused prenatal program in which highly skilled therapists
provide compassionate support throughout pregnancy. In a recent study (Goler, Armstrong,
Taillac & Osejo, 2008), substance abusing women treated by the Early Start Program were
found to have significantly better neonatal and maternal outcomes than untreated substance
abusing women. Perhaps it is not surprising that the Early Start Plus Group did not do
significantly better than the Early Start Group; it was being compared to an already very high
standard of care.

A key contribution of Early Start Plus is that its computerized assessment of drink sizes
provided a guided framework in which the same high caliber of therapists (the Early Start
Specialists) could discuss drinking during pregnancy without feeling they were giving women
permission to drink. We had hoped to be able to compare drinking outcomes between the Early
Start Plus and the Early Start groups, to measure the effectiveness of Early Start Plus in reducing
heavy drinking and to determine whether it also resulted in less abstention than Early Start
(which was abstention-focused and did not encourage discussions about how to drink less).
Toward that end, telephone interviews near the end of pregnancy were planned to provide the
trial with drinking measures that would have allowed us to study changes that occurred in
drinking following the Early Start Plus and the Early Start interventions. However, only about
half the women in the Early Start Plus group completed a follow-up interview (compared to
over 90% in the Early Start and the control groups), thus leaving a very small sample size for
studying drinking among women who received Early Start Plus. Another limitation with the
follow-up interviews among women in Early Start Plus arises from their heightened awareness
of standard drink sizes; the follow-up interviews asked women about their drinking in terms
of standard drinks, thus introducing still another bias to the drinking data of women in the Early
Start Plus group.

One final point about Early Start Plus is how well received it was by the Early Start Specialists
and clients alike. The Specialists felt that the intervention was a useful tool in their assessments
of drinking during pregnancy, and that it was indispensable for women who were resistant to
abstinence. Perhaps the most valuable use of the computerized program and actual vessels
models is as an assessment tool for substance abuse treatment providers, including licensed
clinical social workers, which genuinely facilitates an in-depth discussion with pregnant
women about their drinking. We hope to study this in subsequent research, and to increase the
reliability and validity of drinking assessments in prenatal clinics using the computerized tool
and the models of drinking vessels. The computerized intervention is available from the authors
upon request.
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Figure 1.
Early Start Plus Recruitment Flow Chart
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Table 2
Unadjusted Rates of Neonatal and Maternal Outcomes by Study Group

Unadjusted rates (%)*

Outcomes ESP ES C

Neonatal Outcomes

 Assisted ventilation 2.0 0.7 2.2

 Low birth weight
(<2500gm) 3.2 3.7 6.6

 Preterm delivery
(<35 wks gestational age) 0.4 1.1 2.2

 NICU admission 10.8 10.2 10.4

 Rehospitalization† 1.6 2.9 4.1

Maternal Outcomes

 Preterm labor 6.4 7.3 9.1

 Preeclampsia 5.2 4.8 4.1

ESP, Early Start Plus; ES, Early Start; C, Control; NICU, Neonatal Intensive Care Unit

*
All p-values > 0.05 based on pair-wise comparisons using Fisher exact test, as computed by the MULTEST procedure in SAS

†
Within 2 weeks of discharge from birth/delivery hospitalization
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Table 3
Adjusted Odds Ratios* for Selected Infant and Maternal Outcomes by Study Group

Odds Ratios (95% CI, p-value)

Outcome ESP vs C ES vs C ESP vs ES

Neonatal outcomes

 Assisted ventilation 0.80 (0.19-3.35; 0.75) 0.05 (0.00-2.34; 0.12) 5.58 (0.49-64.72; 0.16)

 Low birth weight
(<2500gm) 0.49 (0.20-1.25; 0.12) 0.28 (0.10-0.80; 0.02) 0.91 (0.29-2.83; 0.86)

 Preterm delivery
(<35 wks) 0.08 (0.00-1.99; 0.11) 0.30 (0.05-1.82; 0.17) 0.37 (0.03-5.25; 0.43)

 NICU admission 0.78 (0.20-2.97; 0.70) 0.65 (0.16-2.64; 0.52) 1.24 (0.38-4.01; 0.70)

 Rehospitalization† 0.27 (0.04-1.77; 0.16) 0.62 (0.17-2.29; 0.44) 1.95 (0.43-8.94; 0.36)

Maternal outcomes

 Preterm labor 0.44 (0.20-0.97; 0.04) 0.55 (0.27-1.14; 0.10) 0.91 (0.36-2.31; 0.84)

 Preeclampsia 0.70 (0.27-1.79; 0.42) 0.54 (0.21-1.40; 0.19) 1.47 (0.58-3.74; 0.39)

ESP, Early Start Plus; ES, Early Start; C, Control; NICU, Neonatal Intensive Care Unit

*
Estimated from Non-linear mixed models (SAS procedure NLMIXED) regressions coefficients, controlled for maternal age, ethnicity, marital status,

and maternal education

†
Within 2 weeks of birth/delivery discharge
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