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Abstract
Heavy drinking young adults often have limited motivation to change their drinking behavior. Adding
pharmacotherapy to brief counseling is a novel approach to treating this population. A small open-
label pilot study was conducted to assess the feasibility of offering eight weeks of daily and targeted
(i.e., taken as needed in anticipation of drinking) naltrexone with BASICS (brief motivational)
counseling to heavy drinking young adults; to assess the tolerability of the medication in this
population and to obtain preliminary efficacy data. The sample (N = 14) showed strong adherence
to study appointments and medication taking, supporting the feasibility of this approach. Overall,
the medication was well-tolerated. Significant reductions from baseline were observed in drinks per
drinking day and in percent heavy drinking days and these gains were maintained one month after
treatment ended. A significant decrease in alcohol-related consequences was also observed. Findings
from this small pilot study suggest that naltrexone in combination with BASICS represents a
promising strategy to reduce heavy drinking among young adults.
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1. Introduction
Heavy episodic drinking, defined as 5 or more drinks in a single occasion for men and 4 or
more for women, is common among undergraduates. In a national survey, just under 44% of
undergraduates in the United States reported at least one heavy episodic drinking occasion in
the prior two weeks (Wechsler, Lee, Nelson & Kuo, 2002). Findings from the National
Epidemiologic Survey of Alcohol and Related Conditions (NESARC) showed comparable
levels of heavy drinking among both young adult students and non-students in the U. S.
(Dawson et al., 2004). Although the natural history of young adult drinking suggests that the
majority reduce consumption as they reach their mid-to-late twenties, a considerable minority
will continue to experience clinically significant problems (Jackson, Sher, Gotham & Wood,
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2001). Even among young adults who eventually “mature out” of heavy alcohol consumption,
these high levels of alcohol use are associated with increased risk for consequences such as
unsafe sexual practices and accidents (White, Labouvie & Papadaratsakis, 2005).

Several aspects of young adults’ lives support heavy alcohol use and other risky behaviors.
Relative to adolescents, young adults are less frequently monitored by parents, yet have fewer
responsibilities than older adults (Arnett, 2000). It is not surprising then that they tend to report
low motivation to change their drinking behavior and that only a small minority report interest
in quitting drinking (Dimeff, Baer, Kivlahan & Marlatt, 1999; Epler, Sher, Loomis, O’Malley,
in press). Brief interventions, such as Brief Alcohol Screening and Intervention for College
Students (BASICS; Dimeff et al., 1999), which include face-to-face contact, motivational
interviewing techniques, personalized normative feedback and strategies to reduce drinking,
have been associated with significant but small reductions in heavy drinking (Carey, Scott-
Sheldon, Carey & DeMartini, 2007). The addition of pharmacotherapy could potentiate the
effects of brief interventions to ameliorate heavy alcohol use in this population.

The opiate antagonist naltrexone may represent the best option presently. A meta-analysis
showed a significant advantage of naltrexone over placebo in the number of participants
relapsing/returning to heavy drinking, a near significant trend for decreasing the number of
drinks consumed and weaker support for decreasing any drinking days in short-term treatment
for alcohol dependence (Srisurapanont and Jarusuraisin, 2005). In a recently-published multi-
site trial, naltrexone was associated with an increase in abstinent days and decreased risk of a
heavy drinking day (Anton et al., 2006). Evidence suggests that naltrexone might be
particularly well suited for the treatment of heavy drinking young adults, who may be unwilling
to abstain from alcohol. Naltrexone is safe to take while consuming alcohol and has been shown
to be efficacious for reducing drinking in heavy drinkers not interested in stopping (Mitchell,
Fields, White, Meadoff, Joslyn, & Rowbotham, 2007; Tidey et al., 2008; but see Davidson,
Saha, Seifres, Fyffe, O’Connor & Selzer, 2004 for negative results). In a recent open-label pilot
study involving five alcohol dependent adolescents, naltrexone treatment was found to be safe,
well tolerated and associated with significant decreases in drinks per drinking day (Deas, May,
Randall, Johnson, & Anton, 2005). Human laboratory research involving non-treatment-
seeking heavy drinkers suggests that naltrexone reduces cue-induced craving (Monti et al.,
1999), slows the rate of consumption and shortens the duration of drinking sessions compared
with placebo (Anton, Drobes, Voronin, Durazo-Avizu & Moak, 2004; O’Malley, Krishnan-
Sarin, Farren, Sinha & Kreek, 2002). Given these mechanisms of action, naltrexone may make
it easier to implement the strategies taught in BASICS such as drinking more slowly.

A recent trend in the naltrexone literature has supported the efficacy of targeted dosing (i.e.,
taken as needed in anticipation of drinking situations, Heinala, Alho, Kiianmaa, Lonnqvist,
Kuoppasalmi & Sinclair, 2001; Kranzler, Tennen, Penta & Bohn, 1997; Kranzler et al.,
2003). In a 4-week open-label pilot study (Kranzler et al., 1997), targeted naltrexone combined
with brief coping skills therapy was associated with significant decreases from baseline in
drinks per drinking day, any drinking days and heavy drinking days. In a subsequent placebo-
controlled trial, targeted administration (active or placebo) reduced the frequency of any
drinking and naltrexone, particularly the daily dose, reduced the frequency of heavy drinking
in comparison with placebo (Kranzler et al., 2003). These findings suggest that daily dosing
and targeted dosing may serve different functions in reducing alcohol consumption.

Given high levels of heavy drinking and limited motivation to quit among young adults and
naltrexone’s efficacy and mechanisms of action, we pursued naltrexone in conjunction with
BASICS as a therapeutic approach in this population. We conducted a small open-label pilot
study in a sample of heavy drinking young adults with three main objectives: 1) to evaluate
the feasibility of this approach (i.e., to assess our ability to recruit in this population and to
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gauge the extent to which heavy drinking young adults would attend study appointments and
adhere to the medication regimen); 2) to assess the tolerability of the medication in this
population (i.e., whether adverse effects would be limited to the mild-to-moderate range and
whether dose reductions due to adverse effects would be infrequent) and 3) to obtain
preliminary efficacy data on drinking-related outcomes. To our knowledge, this is the first
study in which pharmacotherapy was administered as a component of non-abstinence based
treatment for heavy drinking young adults.

2. Method
2.1 Participants

Young adults ages 18–25 were recruited primarily through flyers posted in and around local
college campuses. Inclusion criteria included at least three days of heavy episodic drinking in
the prior two weeks and the ability to read English and complete assessments. Females could
not be pregnant or lactating and were required to agree to the use of reliable birth control.
Exclusion criteria included current, clinically significant physical disease or abnormality;
current serious psychiatric illness and/or use of psychotropic drugs (other than Selective
Serotonin Reuptake Inhibitors); a urine drug test positive for any illegal drug other than
marijuana; current diagnosis of DSM-IV drug dependence other than nicotine; lifetime history
of DSM-IV opiate dependence; current serious alcohol dependence as evidenced by clinically
significant withdrawal symptoms; or a history of hypersensitivity to naltrexone. The inclusion
of participants taking a stable dose of an SSRI was allowed due to findings supporting the
safety of combining naltrexone with SSRI’s (Croop et al., 1997).

2.2 Procedures
This trial was approved by the institutional review board of Yale University School of
Medicine. Prospective participants were screened by telephone with those meeting preliminary
eligibility criteria scheduled for an intake. These individuals provided informed consent and
then completed the drug and alcohol portions of the Structured Clinical Interview for DSM-
IV-TR, Axis I disorders (First et al., 2002), a 30-day Timeline Followback interview (TLFB;
Sobell & Sobell, 2003), self-report measures and a physical exam including blood and urine
analysis.

One to two weeks following the intake, eligible participants returned for a BASICS session
provided by a doctoral-level psychologist and manual-guided medication-oriented counseling
provided by a nurse practitioner. The medication counseling entailed instruction in the use of
naltrexone as prescribed for targeted dosing and/or daily dosing, emphasized medication
adherence, and highlighted links between the skills offered in BASICS and use of naltrexone.
For instance, as part of BASICS, participants are counseled to space their drinks out over the
course of a drinking session. Based on human laboratory findings in which naltrexone reduced
drinking when access to alcohol following an initial drink was delayed but not when it was
immediate (Anton et al., 2004), participants were advised to wait at least 45 minutes to an hour
before consuming a second drink. Following initial counseling, participants began an 8-week
course of naltrexone during which they attended biweekly appointments with the study nurse.
At these appointments, medication adherence and adverse events were monitored; aspects of
BASICS and the medication-oriented counseling were reinforced and study medications were
dispensed. Liver function tests were repeated at Weeks 4 and 8 and urine pregnancy tests for
women were repeated at each appointment. Between intake and end of treatment, participants
were asked to complete a daily survey on the internet including items on their drinking behavior
and medication use the prior day. A follow-up was conducted approximately four weeks after
the end of treatment (Week 12). Participants were paid $20 for attending each appointment,
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$2 for each daily survey and a bonus payment of $6 each week in which all surveys were
completed.

The dosing protocol for the initial cohort of participants was 25 mg of targeted naltrexone (half
the FDA-approved daily dose) for four weeks. After four weeks, participants who reported two
or fewer heavy-drinking days during the prior two weeks of treatment remained on this dose
while those not meeting this criterion were randomized to either 25 mg daily + 25 mg targeted
or a 50 mg targeted dose. Given that most participants in the initial cohort did not meet the
criterion to remain on the 25mg targeted dose, the protocol was amended so that the final cohort
of participants was treated with 25 mg daily + 25 mg targeted naltrexone throughout. This was
thought to be the optimal dosing strategy because it provides both a targeted dose in anticipation
of high-risk situations and a daily dose to ensure consistency of treatment.

2.3 Measures
Demographic information including age and racial/ethnic identity was obtained as part of the
intake survey. The Family Tree Questionnaire (FTQ; Mann, Sobell, Sobell, & Pavan, 1985)
was used to obtain information regarding family history of alcohol problems. The authors
reported evidence of reliability of reports according to a two week test-retest assessment.

Motivation to change at intake was assessed using the contemplation ladder (Biener & Abrams,
1991), which was adapted for this study. The authors demonstrated both construct and
predictive validity for the original version of their measure. The 10-point scale was anchored
at “1” with “no thought of reducing my alcohol use,” at “5” with “Think I should reduce my
alcohol use but not quite ready” and at “10” with “Taking action to reduce my alcohol use.”
The frequency with which participants utilized protective behavioral strategies (i.e., engaging
in specific behaviors or skills to moderate their level of intoxication before or during drinking
occasions) was assessed with the 16-item Protective Strategies Questionnaire (PSQ; Palmer,
2004) using a Likert-type scale (“1” = never, “7” = always). Items on the PSQ are introduced
with “When I am drinking, I…” and example items include: “count the number of drinks I
have over the course of the night” and “alternate alcoholic drinks with non-alcoholic
beverages.” The PSQ total score was calculated by recoding the scale to range from 0 to 6 and
summing all items. Internal consistency reliability in the baseline administration in the present
study was .75.

Alcohol consumption (frequency and quantity) was assessed at baseline, at Week 0 and at
Week 12 using the TLFB (Sobell & Sobell, 2003), which makes use of a calendar including
memory prompts to facilitate recall of the number of standard drinks consumed on each day
during a specified period. Data obtained with the TLFB have been shown to be valid for periods
of up to 12 months. During treatment, alcohol use data were obtained primarily through reports
of the number of drinks consumed on the daily web surveys. When a daily survey was missed,
the TLFB was used to obtain the missing information at the subsequent biweekly appointment.

Medication use for the prior day was also queried in the daily web survey. When a daily survey
was not completed, this was queried at the next appointment. Blister packs including unused
medication were returned at each appointment. Each blister was dated and earmarked for daily
or targeted use, which allowed for easy verification of self-reported medication use.

Adverse effects were monitored at each appointment using a version of the Systematic
Assessment for Treatment Emergent Effects (SAFTEE) interview (Johnson, Ait-Daoud,
Roache, 2005; Levine & Schooler, 1986) adapted for this study. The SAFTEE includes 1)
open-ended questions about any changes in physical or health problems, appearance, or activity
level, and 2) questions regarding a specific list of symptoms, which correspond to anticipated
adverse events associated with naltrexone for the time period since the last appointment.
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Alcohol-related consequences were assessed for the prior 3-month period at baseline and at 12
weeks using the Rutgers Alcohol Problem Index (RAPI; White & Labouvie, 1989). The RAPI
is a unidirectional scale comprised of 23 adverse alcohol-related events. Each event that has
occurred at least once or twice during the past three months as a result of alcohol use was scored
as a “1” and these were totaled to yield an overall score out of a possible 23. The authors
reported an internal consistency estimate of .92 for the scale. In the baseline administration in
the present study, internal consistency reliability was .89.

At the end of treatment, participants were asked to rate “How effective do you believe
naltrexone has been in helping to reduce your drinking?” on a 5-point scale from “not effective
at all” to “very effective.” They were also asked “How likely are you to continue with
naltrexone treatment in the future?” on a 5-point scale from “highly unlikely” to “highly likely.”

2.4 Analyses
In addition to our ability to recruit for the study, evidence of adherence was also considered
relevant to the issue of feasibility. Adherence was calculated in two ways: 1) based on
medication taken and appointments attended while participants were actively enrolled and 2)
for the entire treatment period, in which case appointments and medication doses following
treatment discontinuation were coded as missed. Given that participants were instructed to take
the targeted dose in anticipation of drinking situations, the number of days on which any
drinking occurred during treatment was considered to be the number of possible targeted doses.
While this metric did not take into account possible days on which drinking was anticipated
but did not occur, we did not have a means to identify these situations.

Tolerability was assessed through a count of adverse effects and ratings of the severity of these
effects as reported on the SAFTEE. Preliminary efficacy was assessed by comparing self-
reported drinking levels at baseline (i.e., 30 days prior to beginning treatment) with reports
during the first-half of treatment, the second half of treatment (each four weeks in duration)
and the four-week follow-up period using repeated measures ANOVA with post-hoc,
Bonferroni-corrected comparisons. The treatment period was divided in this way for the
purposes of analysis due to the dose changes that were implemented during the second half of
treatment with the first cohort of participants. Because of the small number of participants who
were prescribed different doses, we collapsed across dose conditions in our preliminary
analyses. However, we also made descriptive comparisons of outcome means and standard
deviations by dose because of the concern that different doses may have been associated with
better or worse outcomes.

Three drinking outcomes were evaluated: drinks per drinking day, percent drinking days and
percent heavy drinking days. A paired samples t-test was used to assess changes in alcohol-
related consequences from baseline to 12 week follow-up. Effect size estimates were computed
using partial eta squared (η2p) for ANOVAs and Cohen’s d for the t-test (Cohen, 1988).
Distributions of all variables were examined prior to analysis. Missing data was imputed with
the last value carried forward if a participant was lost to follow-up. Sample demographics,
alcohol use disorder diagnoses, family history of alcohol problems and motivation to reduce
drinking at baseline were also examined descriptively.

3. Results
3.1 Sample characteristics

Twenty-one young adults attended an intake appointment between January 2006 and May
2007. Four were deemed ineligible at intake. Two were ineligible due to low levels of alcohol
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use, one due to schizophrenia and another due to a history of severe anxiety. Of the remaining
17 eligible individuals, 2 chose not to enroll.

Of the 15 who enrolled, 14 provided further information about their drinking following the
initial receipt of medication and BASICS and are the focus of this report. Twelve of the 14 (12
male) completed treatment and 13 provided data at Week 12. The average age was 22 (SD =
1.57). The majority were White, non-Hispanic (n = 11) and the remainder were White Hispanic,
African-American and Asian-American (n = 1 each). Overall, the sample reported frequent
heavy drinking and repeated adverse consequences (See Table 1). Eight participants were
diagnosed with lifetime alcohol dependence, 7 of these diagnoses were current. Two other
participants met criteria for lifetime abuse, 1 of which was current. The remaining 4 had no
lifetime alcohol use disorder diagnosis. Regarding family history, 6 participants reported
having at least one biological parent with a possible or definite problem with alcohol. Levels
of interest in reducing drinking varied widely. Eight reported scores between “1” and “5,”
indicating a lack of readiness to reduce their drinking while the remaining 6 reported some
inclination to reduce their alcohol use. Only 1 responded with a “10,” which indicates one is
currently taking action.

3.2 Feasibility
While the sample was small, it was recruited almost entirely through free methods (i.e., flyers
posted in and around local colleges). We believe that our ability to recruit the sample for this
study in this manner indicates that recruitment of a larger sample would be feasible with
additional funding.

Based on medication taken and appointments attended only while participants were actively
enrolled, adherence during the first half was as follows: daily doses—83.3%, targeted doses
—75.4% , all doses—78.3%, session attendance—97.5%. During the second half of treatment,
adherence while actively enrolled was as follows: daily—99.5%, targeted—82.3%, all doses
—91.8%, session attendance—95.8%. When adherence was calculated using the entire
treatment period regardless of dropout, adherence during the first four weeks was as follows:
daily—64.7%, targeted—68.6%, all doses—67%, attendance—92.9%. During the second half
of treatment, adherence according to this definition was as follows: daily—77.8%, targeted—
71.1%, all doses—74.9%, attendance—82.1%.

3.3 Tolerability
All adverse effects were rated as mild to moderate. The most common events were gastro-
intestinal. Adverse effects led to a recommendation for a dose reduction for two participants.
In one case the dose reduction resolved the issue, while in the other case, the participant
discontinued medication when the reported effects persisted despite a dose reduction.

3.4 Preliminary efficacy findings
Drinking-related outcomes and baseline values are presented in Table 1. The assumption of
sphericity was met in all ANOVAs. Drinks per drinking day, F(3, 39) = 10.72, p < .001, η2p =
0.45, and percent heavy drinking days, F(3, 39) = 17.25, p < .001, η2p = 0.57, both decreased
significantly. According to post-hoc analyses, the drinks per drinking day finding was due to
significant declines from baseline observed during the second half of treatment and during the
follow-up period. The significant percent heavy drinking days finding was due to significant
declines compared with baseline observed during the first and second half of treatment, as well
as during the follow-up period. In addition, there was a significant reduction observed during
the follow-up period, compared with the first half of treatment (Table 1). Reductions observed
in percent drinking days were not significant, F(3, 39) = 2.62, p = .064, η2p = 0.17.
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A significant decrease from baseline in number of alcohol-related consequences was observed
at Week 12, t(12) = 3.77, p = .003, Cohen’s d = 0.46. This analysis included all participants
except for 1 treatment completer who failed to complete the RAPI at baseline.

Given improvements noted on drinking outcomes and consequences at post-treatment follow-
up, we examined the extent to which participants reported using protective strategies taught as
part of BASICS. A comparison of baseline with Week 12 total PSQ scores revealed a significant
increase in the use of protective strategies (M = 52, SD = 11.39), compared with baseline (M
= 43.57, SD = 10.14), t(13) = −3.89, p = .002, Cohen’s d = 0.78. Participants reported using
the following strategies more often at Week 12 than at baseline: counting drinks, drinking
slowly in a safe environment, avoiding drinking games, watching out for male and female
friends and having a plan with a friend to watch out for each other.

The first 9 participants were prescribed only 25mg targeted naltrexone during the first half of
treatment. During the second half, 2 of these participants continued on 25 mg targeted based
on adequate improvement. Those who did not meet the improvement criterion received either
50 mg targeted (n = 3) or 25 targeted + 25 daily (n = 4) for the second half of treatment. The
final 5 participants received 25 mg targeted and 25 mg daily throughout treatment. The small
numbers of participants who were prescribed each dose did not permit statistical comparisons,
however a descriptive examination of outcomes by dose showed a high degree of similarity
with one exception, which is detailed in Table 2. During the second half of treatment, those
taking 25mg targeted + 25mg daily (n = 7) seemed to report lower percent heavy drinking days
than those taking 50mg targeted (n = 3).

3.5 Attitudes about Treatment
The 12 participants who completed treatment rated the effectiveness of naltrexone in helping
them to reduce their drinking a “4” out of “5” on average (SD = 0.85). No participant gave a
rating of less than “3.” Participants’ mean rating of 2.27 out of 5 (SD = 1.35) did not indicate
a strong interest in future naltrexone use, although 3 participants gave a rating of “4.”

4. Discussion
To our knowledge, this is the first study of pharmacotherapy as a component of treatment to
reduce heavy drinking in young adults. In addition to traditional BASICS, the counseling
provided specific strategies to moderate drinking that were designed to capitalize on the
pharmacological effects of naltrexone. Findings from this pilot study suggest that this line of
research is feasible given our ability to recruit this sample and the adherence findings. While
our sample was small, it was recruited mainly using flyers, suggesting that it would be possible
to recruit a much larger sample with additional funding. Treatment attendance and medication
adherence were good, and almost all participants completed the eight weeks of treatment and
provided follow-up data. While participants were paid for attending appointments and for
completing daily surveys, compensation was not tied to medication adherence.

A prior survey of undergraduate drinkers found that those who expressed interest in
pharmacotherapy for drinking reduction tended to favor targeted dosing (Epler et al., in
press). Rates of adherence to targeted medication, while lower than adherence to daily doses,
were nonetheless respectable, particularly considering the relatively low motivation reported
by the majority of the sample. The survey findings and our adherence findings suggest that
targeted dosing is a strategy that is well suited to heavy drinking young adults. At the same
time, daily dosing, which was associated with particularly good adherence in the present study,
could provide coverage for missed targeted doses. Consistent with prior studies, naltrexone
was well tolerated and the adverse effects experienced were similar to those reported by older
samples (e.g., Anton et al., 2006).
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In their meta analysis of individual-level interventions to reduce college student drinking,
Carey et al. (2007) reported that Cohen’s d for decreases in quantity of drinking, frequency of
heavy drinking and alcohol-related consequences at immediate follow-up were 0.13, 0.18 and
0.15, respectively, which approximate the 0.20 convention for a small effect using the d statistic
(Cohen, 1988). Again, while preliminary, significant decreases reported in drinks per drinking
day and percent heavy drinking days in the present study had η2p’s of 0.45 and 0.57,
respectively, far above the convention of 0.14 for a large effect using the η2p statistic (Cohen).
Cohen’s d for the significant decrease in alcohol-related consequences in the present study was
0.46, which approximates the 0.50 convention for a medium effect using the d statistic (Cohen).
The Carey et al. findings suggest the need for novel treatment approaches in young adults and
while far from definitive, the present findings suggest that naltrexone represents a promising
addition to brief counseling for the reduction of young adult heavy drinking.

Despite the promise of the current findings, considerable caution should be used in interpreting
these results because the study was not placebo controlled and the sample was small and almost
entirely male. Further, we did not test a single dosing strategy, but rather several approaches
were piloted. These limitations make it impossible to attribute improvements definitively to
naltrexone. A range of factors such as observer bias, placebo effects, the benefit of BASICS
and the medication-related counseling could have been responsible for the significant behavior
changes that participants reported.

Heavy drinking in young adults is a serious public health concern. At present, brief counseling,
similar to the BASICS approach we implemented in this study, is the standard of care in this
population. While often associated with significant reductions in drinking, the effect sizes of
these changes tend to be very small. The present findings suggest that the naltrexone + BASICS
treatment approach is worth exploring in a larger scale, double-blind, placebo controlled trial.
By intervening during young adulthood, a period in which environmental circumstances permit
and promote heavy drinking, the goal of this intervention is to help to prevent the development
of long-term patterns of problematic alcohol use.

Acknowledgments
This study was funded by National Institutes of Health grants P50-AA-12870 (P.I.: John Krystal, M.D.), T32-
DA-007238 (P.I.: Ismene Petrakis, M.D.), P50-DA-009241 (P.I.: Bruce Rounsaville, M.D.), K05-AA-014715 (SSO)
and by the State of Connecticut, Department of Mental Health and Addictions Services. Dr. O'Malley has acted as a
consultant to Ortho-McNeill and Eli Lilly in the past year and Drs. O’Malley and Meandzija are inventors on patents
held by Yale University for naltrexone for smoking cessation.

We thank Henry Kranzler, M.D., Chris Napolitano and Lynn McLaughlin for their advice and provision of the
counseling manual from their research on targeted naltrexone that influenced the medication-oriented counseling in
our study.

References
Anton RF, Drobes DJ, Voronin K, Durazo-Avizu R, Moak D. Naltrexone effects on alcohol consumption

in a clinical laboratory paradigm: temporal effects of drinking. Psychopharmacology (Berl)
2004;173:32–40. [PubMed: 14722705]

Anton RF, O'Malley SS, Ciraulo DA, Cisler RA, Couper D, Donovan DM, Gastfriend DR, Hosking JD,
Johnson BA, LoCastro JS, Longabaugh R, Mason BJ, Mattson ME, Miller WR, Pettinati HM, Randall
CL, Swift R, Weiss RD, Williams LD, Zweben A. Combined pharmacotherapies and behavioral
interventions for alcohol dependence: the COMBINE study: A randomized controlled trial. JAMA
2006;295:2003–2017. [PubMed: 16670409]

Arnett JJ. Emerging adulthood: a theory of development from the late teens through the twenties.
American Psychologist 2000;55:469–480. [PubMed: 10842426]

Leeman et al. Page 8

Addict Behav. Author manuscript; available in PMC 2009 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Biener L, Abrams DB. The contemplation ladder: validation of a measure of readiness to consider
smoking cessation. Health Psychology 1991;10:360–365. [PubMed: 1935872]

Carey KB, Scott-Sheldon LAJ, Carey MP, DeMartini KS. Individual-level interventions to reduce college
student drinking: a meta-analytic review. Addictive Behavior 2007;32:2469–2494.

Cohen, J. Statistical power analysis for the behavioral sciences. second edition. Hillsdale, NJ: Lawrence
Erlbaum & Associates; 1988.

Croop RS, Faulkner EB, Labriola DF. Naltrexone Usage Study Group. The safety profile of naltrexone
in the treatment of alcoholism: Results from a multicenter usage study. Archives of General Psychiatry
1997;54:1130–1135. [PubMed: 9400350]

Davidson D, Saha C, Scifres S, Fyffe J, O’Connor S, Selzer C. Naltrexone and brief counseling to reduce
heavy drinking in hazardous drinkers. Addictive Behaviors 2004;29:1253–1258. [PubMed: 15236831]

Deas D, May K, Randall C, Johnson N, Anton R. Naltrexone treatment of adolescent alcoholics: An open-
label pilot study. Journal of Child and Adolescent Psychopharmacology 2005;15:723–728. [PubMed:
16262589]

Dimeff, LA.; Baer, JS.; Kivlahan, DR.; Marlatt, GA. Brief Alcohol Screening and Intervention for College
Students (BASICS): A harm reduction approach. New York: Guilford Press; 1999.

Epler AJ, Sher KJ, Loomis TB, O’Malley SS. College student receptiveness to various alcohol treatment
options. Journal of American College Health. in press

First, MB.; Spitzer, RL.; Gibbon, M.; Williams, JBW. Structured Clinical Interview for DSM-IV-TR
Axis I Disorders, Research version, patient edition. (SCID-I/P). New York: Biometrics Research,
New York State Psychiatric Institute; 2002.

Heinala P, Alho H, Kiianmaa K, Lonnqvist J, Kuoppasalmi K, Sinclair JD. Targeted use of naltrexone
without prior detoxification in the treatment of alcohol dependence: a factorial double-blind, placebo-
controlled trial. Journal of Clinical Psychopharmacology 2001;21:287–292. [PubMed: 11386491]

Jackson KM, Sher KJ, Gotham HJ, Wood PK. Transitioning into and out of large-effect drinking in young
adulthood. Journal of Abnormal Psychology 2001;110:378–391. [PubMed: 11502081]

Johnson BA, Ait-Daoud N, Roache JD. The COMBINE SAFTEE: a structured instrument for collecting
adverse events adapted for clinical studies in the alcoholism field. Journal of Studies on Alcohol
2005:157–167. [PubMed: 15957666]

Kranzler HR, Tennen H, Penta C, Bohn M. Targeted naltrexone treatment of early problem drinkers.
Addictive Behavior 1997;22:431–436.

Kranzler HR, Armeli S, Tennen H, Blomqvist O, Oncken C, Petry N, Feinn R. Targeted naltrexone for
early problem drinkers. Journal of Clinical Psychopharmacology 2003;23:294–304. [PubMed:
12826991]

Levine J, Schooler N. SAFTEE: a technique for the systematic assessment of side Effects in clinical trials.
Psychopharmacology Bulletin 1986;22:343–381. [PubMed: 3774930]

Mann RE, Sobell LC, Sobell M, Pavan D. Reliability of a family tree questionnaire for assessing family
history of alcohol problems. Drug & Alcohol Dependence 1985;15:61–67. [PubMed: 4017879]

Mitchell JM, Fields HL, White RL, Meadoff TM, Joslyn G, Rowbotham MC. The Asp40 µ-opioid
receptor allele does not predict naltrexone treatment efficacy in heavy drinkers. Journal of Clinical
Psychopharmacology 2007;27:112–115. [PubMed: 17224736]

Monti PM, Rohsenow DJ, Hutchison KE, Swift RM, Mueller TI, Colby SM, Brown RA, Gulliver SB,
Gordon A, Abrams DB. Naltrexone's effect on cue-elicited craving among alcoholics in treatment.
Alcoholism: Clinical & Experimental Research 1999;23:1386–1394.

O'Malley SS, Krishnan-Sarin S, Farren C, Sinha R, Kreek MJ. Naltrexone decreases craving and alcohol
self-administration in alcohol-dependent subjects and activates the hypothalamo-pituitary-
adrenocortical axis. Psychopharmacology (Berl) 2002;160:19–29. [PubMed: 11862370]

Palmer, RS. Unpublished doctoral dissertation. Seattle, WA: University of Washington; 2004. Efficacy
of the Alcohol Skills Training Program in mandated and non-mandated heavy drinking college
students.

Sobell, LC.; Sobell, MB. Alcohol consumption measures. In: Allen, JP.; Wilson, JB., editors. Assessing
alcohol problems: A guide for clinicians and researchers. second edition. Bethesda, MD: National
Institute on Alcohol Abuse & Alcoholism; 2003. p. 75-99.

Leeman et al. Page 9

Addict Behav. Author manuscript; available in PMC 2009 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Srisurapanont M, Jarusuraisin N. Opioid antagonists for alcohol dependence. Cochrane Database of
Systematic Reviews. 2005;(Issue 1)Art. No.: CD001867

Tidey JW, Monti PM, Rohsenow DJ, Gwaltney CJ, Miranda R Jr, McGeary JE, et al. Moderators of
naltrexone’s effects in non-treatment seeking heavy drinkers in the natural environment. Alcoholism:
Clinical and Experimental Research 2008;32:58–66.

Wechsler H, Lee JE, Nelson TF, Kuo M. Underage college students' drinking behavior, access to alcohol,
and the influence of deterrence policies: Findings from the Harvard School of Public Health College
Alcohol Study. Journal of American College Health 2002;50:223–236. [PubMed: 11990980]

White HR, Labouvie EW. Towards the assessment of adolescent problem drinking. Journal of Studies
on Alcohol 1989;50:30–37. [PubMed: 2927120]

White HR, Labouvie EW, Papadaratsakis V. Changes in substance use during the transition to adulthood:
a comparison of college students and their noncollege age peers. Journal of Drug Issues 2005;35:281–
306.

Leeman et al. Page 10

Addict Behav. Author manuscript; available in PMC 2009 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Leeman et al. Page 11
Ta

bl
e 

1
B

as
el

in
e 

dr
in

ki
ng

 a
nd

 c
on

se
qu

en
ce

s, 
dr

in
ki

ng
 d

ur
in

g 
tre

at
m

en
t, 

dr
in

ki
ng

 a
nd

 c
on

se
qu

en
ce

s a
t p

os
t-t

re
at

m
en

t f
ol

lo
w

-u
p 

(N
 =

 1
4)

V
ar

ia
bl

e
B

as
el

in
e1

T
re

at
m

en
t W

ee
ks

 1
–4

2
T

re
at

m
en

t W
ee

ks
 5

–8
2

Po
st

-tr
ea

tm
en

t f
ol

lo
w

-u
p3

M
ea

n
(S

D
)

R
an

ge
M

ea
n

(S
D

)
R

an
ge

M
ea

n
(S

D
)

R
an

ge
M

ea
n

(S
D

)
R

an
ge

D
rin

ks
 p

er
 d

rin
ki

ng
 d

ay
7.

69
(3

.5
7)

4.
50

–1
5.

18
5.

42
(2

.7
1)

2.
50

–1
1.

90
4.

62
*

(2
.4

1)
1.

75
–1

2
3.

98
**

(1
.7

2)
2–

7.
20

%
 d

rin
ki

ng
 d

ay
s

57
.6

%
(1

8.
6%

)
33

.3
%

–9
3.

3%
53

.4
%

(1
6.

8%
)

35
.7

%
–9

6.
3%

49
.1

%
(1

7.
2%

)
25

.8
%

–8
6.

2%
44

%
(2

8.
1%

)
7.

1%
–1

00
%

%
 h

ea
vy

 d
rin

ki
ng

 d
ay

s
39

.1
%

(1
3.

7%
)

20
%

–6
3.

3%
25

.1
%

*a
(1

4.
4%

)
0%

–4
6.

7%
18

.6
%

**
(1

3.
4%

)
0%

–4
2.

9%
13

.6
**

*b
(1

2%
)

0%
–3

2.
1%

R
A

PI
 (c

on
se

qu
en

ce
s)

11
.5

4
(5

.8
1)

4–
23

n/
a

n/
a

8.
69

**
(6

.5
1)

1–
23

N
ot

e:
 A

ll 
si

gn
ifi

ca
nt

 c
om

pa
ris

on
s i

nd
ic

at
ed

 w
ith

 a
st

er
is

ks
 w

er
e 

w
ith

 b
as

el
in

e 
le

ve
l:

* p 
≤ 

.0
5

**
p 
≤ 

.0
1

**
* p 

≤ 
.0

01

a 
> 

b 
at

 p
 ≤

 .0
5

1 Th
e 

ba
se

lin
e 

pe
rio

d 
co

ve
rs

 th
e 

pr
io

r 3
0 

da
ys

 fo
r d

rin
ki

ng
 v

ar
ia

bl
es

 a
nd

 th
e 

pr
io

r 3
 m

on
th

s f
or

 c
on

se
qu

en
ce

s

2 Tr
ea

tm
en

t d
rin

ki
ng

 o
ut

co
m

es
 w

er
e 

ca
rr

ie
d 

fo
rw

ar
d 

fo
r 1

 p
ar

tic
ip

an
t w

ho
 d

ro
pp

ed
 o

ut
 a

nd
 d

id
 n

ot
 p

ro
vi

de
 fu

rth
er

 in
fo

rm
at

io
n.

3 Fo
r d

rin
ki

ng
 o

ut
co

m
es

, o
nl

y 
th

e 
po

st
-tr

ea
tm

en
t p

er
io

d 
(W

ee
ks

 9
–1

2)
 is

 c
ov

er
ed

, b
ut

 fo
r c

on
se

qu
en

ce
s, 

th
e 

en
tir

e 
pe

rio
d 

fr
om

 W
ee

k 
1–

12
 is

 c
ov

er
ed

. B
as

el
in

e 
va

lu
es

 w
er

e 
ca

rr
ie

d 
fo

rw
ar

d 
w

he
re

 th
er

e
w

as
 m

is
si

ng
 d

at
a 

(d
rin

ki
ng

 o
ut

co
m

es
: 1

 m
is

si
ng

, R
A

PI
: 3

 m
is

si
ng

). 
O

ne
 tr

ea
tm

en
t c

om
pl

et
er

 w
ho

 fa
ile

d 
to

 c
om

pl
et

e 
th

e 
ba

se
lin

e 
R

A
PI

 w
as

 o
m

itt
ed

 fr
om

 th
at

 a
na

ly
si

s.

Addict Behav. Author manuscript; available in PMC 2009 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Leeman et al. Page 12
Ta

bl
e 

2
Pe

rc
en

t h
ea

vy
 d

rin
ki

ng
 d

ay
s d

ur
in

g 
th

e 
fir

st
 a

nd
 se

co
nd

 h
al

f o
f t

re
at

m
en

t b
y 

do
se

 (N
 =

 1
4)

FI
R

ST
 C

O
H

O
R

T
 O

F 
PA

R
T

IC
IP

A
N

T
S

T
re

at
m

en
t W

ee
ks

 1
–4

 (N
 =

 1
4)

T
re

at
m

en
t W

ee
ks

 5
–8

1  (N
 =

 1
2)

D
os

e
B

as
el

in
e

M
ea

n 
(S

D
)

T
re

at
m

en
t

M
ea

n 
(S

D
)

D
os

e
B

as
el

in
e

M
ea

n 
(S

D
)

T
re

at
m

en
t

M
ea

n 
(S

D
)

25
m

g 
ta

rg
et

ed
 (n

 =
 2

)
45

%
 (1

6.
5%

)
1.

8%
 (2

.5
%

)
25

m
g 

ta
rg

et
ed

50
m

g 
ta

rg
et

ed
 (n

 =
 3

)
36

.7
%

 (2
3.

3%
)

27
.3

%
 (6

.1
%

)
(n

 =
 9

)
42

.6
%

 (1
4%

)
24

.7
%

 (1
5.

8%
)

25
m

g 
ta

rg
et

ed
 +

 2
5m

g 
da

ily
2  (n

 =
 4

)
45

.8
%

 (4
.2

%
)

21
%

 (1
0.

7%
)

SE
C

O
N

D
 C

O
H

O
R

T 
O

F 
PA

R
TI

C
IP

A
N

TS
Tr

ea
tm

en
t W

ee
ks

 1
–4

 (N
 =

 1
4)

Tr
ea

tm
en

t W
ee

ks
 5

–8
1  (N

 =
 1

2)
D

os
e

B
as

el
in

e 
M

ea
n

(S
D

)
Tr

ea
tm

en
t M

ea
n

(S
D

)
D

os
e

B
as

el
in

e 
M

ea
n

(S
D

)
Tr

ea
tm

en
t M

ea
n

(S
D

)
25

m
g 

ta
rg

et
ed

 +
 2

5m
g 

da
ily

 (n
 =

 5
)

32
.7

%
 (1

1.
9%

)
25

.7
%

 (1
3.

2%
)

25
m

g 
ta

rg
et

ed
 +

 2
5m

g 
da

ily
2  (n

 =
 3

)
34

.4
%

 (1
6.

4%
)

13
.6

%
 (1

7.
5%

)
1 Ex

cl
ud

es
 tw

o 
pa

rti
ci

pa
nt

s w
ho

 d
ro

pp
ed

 o
ut

 b
ef

or
e 

th
e 

se
co

nd
 h

al
f o

f t
re

at
m

en
t

2 W
he

n 
th

e 
pa

rti
ci

pa
nt

s p
re

sc
rib

ed
 2

5m
g 

ta
rg

et
ed

 +
 2

5m
g 

da
ily

 in
 th

e 
se

co
nd

 h
al

f o
f t

he
 st

ud
y 

w
er

e 
co

m
bi

ne
d 

(n
 =

 7
), 

th
e 

m
ea

n 
an

d 
st

an
da

rd
 d

ev
ia

tio
n 

w
er

e 
17

.8
%

 (1
3.

2%
).

Addict Behav. Author manuscript; available in PMC 2009 August 1.


