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Abstract
Background—While it is clear that affect is negatively impacted by heavy drinking in adulthood
and that it improves with abstinence, little is known about effects of heavy drinking on mood
during adolescence.

Methods—The present study examined negative mood states among 16–18 year-old high school
students with a history of recent heavy episodic drinking (HED; n = 39) and comparison youth
with limited lifetime drinking experience (CON; n = 26). Affect was assessed at three time points
during a 4–6 week period of monitored abstinence using the Hamilton Rating Scales for Anxiety
and Depression; self-reports were obtained with the state portion of the State Trait Anxiety
Inventory, and experience sampling of current affect was assessed via daily text messages sent at
randomly determined times in the morning, afternoon, and evening.

Results—Youth with a recent history of HED reported more negative affect compared to non-
drinking youth during early stages of abstinence (days since last HED at assessment 1: m = 6.46;
SD = 5.06); however differences in affect were not observed after 4–6 weeks of abstinence. Sex
differences were evident, with HED girls reporting greater depression and anxiety than HED male
peers. Although not significant, response patterns indicated that males may experience faster
resolution of negative emotional states than females with sustained abstinence.

Conclusions—Findings suggest that high dose drinking is associated with elevated negative
affect for adolescents and that negative mood states may take longer to resolve for girls than for
boys following heavy drinking episodes. Future research clarifying naturally occurring changes in
affective response during early and sustained abstinence is necessary for improving programs
designed to promote adolescent decision-making and to reduce risk for relapse.
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Introduction
Heavy drinking and alcohol use disorders have been associated with exacerbations in
depression and anxiety symptoms in adults, both in clinical and community samples (Falk et
al., 2008; Grant et al., 2009). Negative mood is a common precursor to relapse among adults

Corresponding Author: Sandra A. Brown, Ph.D., University of California, San Diego, 9500 Gilman Drive (MC 0109), La Jolla, CA
92093, sandrabrown@ucsd.edu, Phone Numbers: Office (858) 534-3526; Fax (858) 534-3868.

NIH Public Access
Author Manuscript
Alcohol Clin Exp Res. Author manuscript; available in PMC 2014 August 01.

Published in final edited form as:
Alcohol Clin Exp Res. 2013 August ; 37(8): 1432–1439. doi:10.1111/acer.12096.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(e.g., Brady et al., 2006; Breese et al., 2005; Brown et al., 1995a; Cooney et al., 1997; Sinha,
2007; Sinha et al., 2006) and adolescents (Cornelious et al., 2003; Rowe et al., 2004)
following treatment for an alcohol use disorder; in some studies negative affect predicts
poorer response to treatment (Glenn and Parsons, 1991), as well as higher service utilization
(Wu et al., 1999). In adults, improvements in affect have been shown after 3–4 weeks of
abstinence from heavy alcohol use (Brown and Shuckit, 1988; Brown et al., 1995b), but the
impact of sobriety on adolescent mood has not yet been examined. Of note, intensity of
recent drinking and adverse physiological consequences (e.g., withdrawal symptoms,
blackouts) appear to be associated with slower recovery of affective functioning in adults
(Brown et al, 1995b). Adolescent vacillation of affective states may result in greater
exposure to negative mood states in the natural environment, which has been associated with
alcohol use in early adolescence (Hussong et al., 2001).

National samples suggest that compared to adults, adolescent drinkers tend to drink in
higher volumes. In the NESARC study (Naimi et al., 2003), while adults in the United States
drink between 2–3 standard drinks per occasion, youth consume 4–5 drinks on average
when they drink. Donovan (2009) has shown that these levels are consistently beyond the
legal drinking level (.08 BAC) and are considered heavy episodic drinking (HED) or binge
drinking (3–4 or more drinks per occasion for girls and 5 or more drinks per occasion for
boys). Intensity of adolescent alcohol consumption is a critical concern due to alcohol
related behavioral consequences including accidents, injuries, school dropout, suicide, and
homicide (Ellickson et al., 2003; Hill et al., 2006; McCarty et al., 2004; Miller et al., 2007),
and alcohol-related neurocognitive consequences of progression to, and persistence of heavy
drinking (Brown et al., 2000, 2008; Squeglia et al., 2009). Recent models of youth alcohol
use suggest that this binge-type drinking is a critical step in adolescent progression to
alcohol abuse and dependence (Bekman et al., 2011).

Despite these concerns, the adverse impact of youth alcohol consumption on mood states
has received relatively limited attention. In previous research, youth maintaining abstinence
following treatment for an alcohol and/or other substance use disorder have shown
improvements in both depression and anxiety during the first year following treatment
(Anderson et al., 2008; Hogue, et al., 2008). In the general population, depression symptoms
have been shown to be a risk factor for early alcohol involvement (e.g., Bekman et al., 2010)
while anxiety can be both a protective factor for the onset of drinking (Tomlinson et al., in
press) and a risk factor for escalation once drinking has been initiated (Abrantes et al.,
2004). More recently, heavy drinking in adolescence has been associated with lower distress
tolerance (Lejuez et al., 2003) that improves with sustained abstinence (Winward et al.,
under review).

Both negative affect and mood fluctuations increase with pubertal development (Brown et
al., 2008); however, most standardized measures of negative affect ask individuals to
summarize their mood state over a period of time (i.e., past week or month). Alternative
state measures of affect are typically administered in the lab or interview setting and only
capture affective feedback for that moment. Recently, researchers have utilized
technological devices, such as pagers, cell phones, or other handheld electronic equipment to
gather moment by moment data in the natural environment (Ravert et al., 2010; Reid et al.,
2008). To our knowledge, experience based sampling, or measurement in the participants’
natural environment, via text message has never been utilized to evaluate fluctuations in
mood among youth during early abstinence from alcohol and other drug use.

This study examined differences in mood during early abstinence among youth with recent
HED compared to demographically-matched, non-drinking peer controls (CON), and
affective changes over 4–6 weeks of continued abstinence. We predicted that HED youth
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would report greater depression and anxiety symptoms than CON during early abstinence,
but that this pattern would normalize over 4–6 weeks of abstinence. Finally, we expected
that youth engaged in heavier recent alcohol and other substance use prior to baseline would
demonstrate more negative affect at baseline, and larger changes in negative affect with
sustained abstinence.

In order to detect changes in both global affective ratings and daily mood fluctuations, we
utilized a multi-method measurement approach which included a (a) standardized interview
measure, (b) self-report measure, and (c) experience sampling via text messaging.
Experience sampling in the natural environment provided a means to assess the relations
between time varying characteristics (e.g., affect, fatigue) and alcohol abstention. We
expected that these three methodologies of assessing affect would relate to one another, but
that each would also provide unique information regarding fluctuations in adolescent affect.

Materials & Methods
Participants

As the overarching goal of the larger study was to examine the impact of repeated HED on
neuropsychological and psychosocial functioning during adolescence and changes in this
functioning with sustained abstinence, we specifically recruited a population of youth who
had repeatedly engaged in HED but were not seeking treatment. Adolescents with recent
HED and matched non-drinking CON, ages 16–18, were recruited from local school districts
and the surrounding communities in metropolitan San Diego County as part of a larger
longitudinal study. HED teens were selected if they had consumed alcohol on more than 100
occasions, had engaged in at least three heavy drinking episodes (5+drinks/occasion for
boys, 4+ drinks/occasion for girls) during the past month, had experienced one or more
withdrawal symptoms following a recent drinking episode, and had limited exposure to
other substances (see Table 1). CON participants, selected to be matched on demographic
characteristics, had no history of HED or alcohol or drug problems. Adolescents were
excluded from participation if their parent or guardian did not agree to provide corroborating
information about the participant’s history, if they had been diagnosed with a psychiatric or
neurological disorder, had experienced a significant head trauma with loss of consciousness
for 2 minutes or longer, did not speak English, or had a history of substance dependence or
heavy recent drug use. Youth were not in treatment or seeking treatment when they
participated in this study.

HED (n = 39) and CON (n = 26) youth were well matched on personal characteristics such
as age (HED: m = 17.84, SD = .76; CON: m = 17.63, SD = .63), sex (HED: 51% male;
CON: 54% male), racial and ethnic background (HED: 82% white, 23% Hispanic; CON:
73% white, 23% Hispanic), and socioeconomic status (Hollingshead Code, 1965; HED: m =
27.03, SD = 13.79; CON: m = 23.73, SD = 12.30), but differed with regards to family
history of substance-dependence (HED: 63.3% positive; CON: 30% positive).

Procedure
Recruitment and Screening—Fliers advertising a research study examining adolescent
development (without mention of alcohol or drug use criteria) and compensation (up to $485
for 6 weeks) were mailed to students at local high schools, as well as posted at colleges,
universities and community settings (Brown et al., 2005; Tapert et al., 2003). Interested
youth and/or their parents contacted study staff by phone and the study aims and protocol
were described, verbal consent was obtained, and preliminary screens were administered to
the youth and his or her parent (by two separate staff members to maintain confidentiality).
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All participating teens and their parents provided informed consent and assent in compliance
with the guidelines of the University of California, San Diego Research Protection Program.
Youth were asked to remain abstinent for a period of up to six weeks, respond to text
messaging prompts three to six times per day throughout their participation, and complete
three in-person assessments, each two weeks apart (days between assessments 1 and 2; m =
14.39; SD = 2.33; days between assessments 2 and 3; m = 13.73, SD = 1.97). Participants
were paid biweekly for assessment completion, and received a $100 bonus if they completed
all scheduled assessments and remained abstinent throughout the study period. Additionally,
a motivational interviewing-based protocol was used to encourage sustained abstinence
among participating youth. Every CON participant completed all three primary assessments.
Of the 39 initial HED participants, 4 were discontinued from participation due to substance
use and one chose to discontinue due to scheduling conflicts (3 at Time 2; 5 at Time 3).

Abstinence Verification—Participant abstinence from alcohol and other drugs was
monitored via daily self-reports and urine samples obtained 2–3 times per week for the
duration of their participation and at each in-person assessment. Two alcohol metabolites,
ethyl glucuronide (EtG) and ethyl sulfate (EtS), were tested, both which remain in urine for
24–72 hours after drinking (Wurst et al., 2006). These samples were analyzed using LC/MS/
MS (liquid chromatography/mass spectrometry/mass spectrometry) and results were
provided to staff within 1–3 days. Teens always provided a urine sample on Sunday to
capture potential weekend drinking. To prevent tampering, subject belongings were left
outside the bathroom, adulteration strips were used to detect diluted or altered samples,
sample temperature was taken immediately, and the labeled sample was kept in view at all
times. Additionally, samples were submitted to a 13-panel drug screen, including
amphetamine, barbiturates, benzodiazepines, cocaine, marijuana, MDMA (ecstasy),
methadone, opiates, oxycodone, phencyclidine, and tricyclic antidepressants. Participants
also provided breath samples at each appointment.

Measures
The Hamilton Rating Scales for Anxiety & Depression (HAM-D, Hamilton,
1980; HAM-A, Hamilton, 1959)—All participants were administered the HAM-D and
HAM-A by research staff trained to use these instruments. The HAM-D is a 26-item
interview that quantifies the severity of depressive symptoms during the past week. Items
measuring cognitive, affective, somatic, and vegetative symptoms associated with
depression are rated on a 5 point scale from 0 (absent) to 4 (severe). The HAM-A is a 14-
item interview that assesses the severity of global anxiety. Items assess anxious mood,
tension, fears, insomnia, somatic complaints, and behavior via a 5 point scale that measures
severity from 0 (none) to 4 (severe). Hamilton anxiety and depression interviews were
conducted at all three timepoints. Extensive literature has documented the reliability and
validity of both questionnaires for depression and anxiety, with data collected from clinical
and nonclinical samples ages 12 and older (Addington, 1992; Fava, 1982; Hamilton, 1959;
1960; Maier et al., 1987; Trajković et al., 2011). In the current study, these two scales were
combined to create a composite measure of negative affect (Hamilton Total).

State-Trait Anxiety Inventory-State (STAI-S; Spielberger et al., 1970a)—The
STAI-S is a 20-item self-report questionnaire with 20 statements that measure current
anxiety symptoms. The participants were asked how much they agree with statements
assessing current anxiety symptoms on a four-point scale: 0 (not at all), 1 (somewhat), 2
(moderately), and 3 (very much). Scores range from 0–60, with a higher score indicating a
greater degree of anxiety. Participants completed the STAI-S at all three time points. This
measure has demonstrated reliability and validity in both clinical and research settings
(Spielberger, 1983; Spielberger and Diaz-Guerrero, 1976; 1983; Spielberger et al., 1970b).
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Text Message Experience Sampling (Hussong et al., 2001; Ravert et al., 2010)
—Youth responded to daily text messages with mood ratings on a scale from 1 (low) – 5
(high) throughout their participation. They were asked to assess their mood in the following
three domains: down, angry, and stressed. They received a text message prompt three times
a day on any given day at randomly selected times between 10am–2pm, 2pm–6pm, and
6pm–10pm. This measure sampling was conducted to gather more detailed data regarding
daily fluctuations in mood. Youth received an additional text during each time slot for a total
of six mood samples per day within two days of their in-person assessments. Participants
were also asked to report their location (e.g., home, school), and social context (e.g., friends,
family) at each sampling. Four of the 65 participants utilized cell phones provided by the
research project; all others used their own cell phones with text messaging capability.

To evaluate the effectiveness of our experience sampling via text messaging, we calculated
the percentage of text message responses received within the requested time frame (within
90 minutes of participant’s receiving our prompt based on length of class time). Out of 7,674
scheduled text messages, 3% were not received due to errors with the automated text
messaging service. HED and CON participants responded to equivalent rates of received
text messages (96% and 93%, respectively); and 90% of the sample responded within 90
minutes. To summarize participants’ mood ratings in temporal proximity to their interview
and self-report assessments, the current analyses utilized data collected during three days
immediately prior to and/or following their in-person appointments. On average, 2–3 text
messages per day were received within 90 minutes of the prompt text and summarized
during this three day period. The percentage of text messages in which the participant
reported any negative affect (i.e., medium, high, or very high ratings of ‘down’, ‘angry’ or
‘stressed’) is reported.

Structured Clinical Interview—This 90-min interview (Brown et al., 1994) assessed
demographic information, social and academic functioning, physical and emotional health,
and family history of alcohol use, including maternal use during pregnancy. This measure
has been validated in an adolescent sample.

Timeline Followback (TLFB)—A modified TLFB (Sobell et al., 1979) procedure was
used to assess alcohol, marijuana and other drug use for the 45 days prior to the youth’s
initial assessment and in the 30 days after their participation in the study. Evaluations used a
calendar format, and trained research personnel provided temporal cues (e.g., special events)
to assist recall. For each day, teens indicated whether they had drunk alcohol or used
substances, and if so, how much they used.

Customary Drinking and Drug Use Record (CDDR; Brown et al., 1998)—
Alcohol, nicotine, marijuana, and other drug use, withdrawal symptoms, DSM-IV abuse and
dependence criteria, substance-related life problems, and intentions to quit were assessed
using the well-standardized CDDR. The lifetime version was administered during screening
and assessed age of first and regular use, and general use patterns for alcohol, marijuana,
nicotine, and other drugs every year since age 12.

Analytic Approach
The relationships among baseline interview (Hamilton Total), self-report (STAI-S), and
experience sampling affect measures (% Texts Negative Affect) were examined via Pearson
correlations, and t-tests were conducted to assess differences in negative affect between
HED and CON at baseline. Linear mixed models were used to examine group and sex
differences in mood during early abstinence. Separate models were created for each mood
index. Models included “fixed” effect terms, which modeled the mean trajectory of subjects
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across the three assessment timepoints as a function of the covariates of group and sex.
Models also included “random” effects, which allowed individual subject baseline levels
(intercept) and rates of change (slope) to vary randomly about the mean trajectory described
by the fixed-effect terms. Interaction terms of all covariates with time were included to test
whether the influence changed over time. Finally, among HED youth, correlations between
recent heavy alcohol and other substance use and both baseline mood and changes in mood
with sustained abstinence were conducted. These analyses sought to evaluate the impact of
intensity and frequency of recent alcohol and other substance use on mood states.
Exploratory correlations were also conducted to evaluate the relationships between lifetime
alcohol and other substance use, age of onset for use, and both baseline affect as well as
affective changes with sustained abstinence.

Results
Baseline Mood Ratings

As hypothesized, in this non-clinical sample of HED and CON almost all affective ratings
gathered via interview, self-report, and experience sampling methodologies were
significantly correlated with one another at baseline with one exception: STAI-S was not
correlated with either the mean or standard deviation of the mean percentage of negative
affect youth reported via experience sampling procedures (see Table 2). While both
measures queried participants’ affect, text messages were summarized over several days in
participants’ natural environment, while the STAI-S measured momentary anxiety in the
laboratory environment. All other measures were significantly related to one another;
however, the sizes of the relationships among them indicate that unique variance is provided
by each method, as well.

At their first appointment, t-tests demonstrated that HED youth (approximately 6.5 days
since their last binge drinking episodes) reported significantly higher levels of negative
affect on interview and experience sampling summaries than CON, but not on self-report of
state anxiety (STAI-S) in the laboratory setting (see Table 2). Additionally, HED youth had
significantly more variability in their affective reports gathered via experience sampling than
did CON youth.

Mood during period of sustained abstinence
Linear mixed models examining group and sex differences in mood changes across a period
of sustained abstinence were conducted for the combined Hamilton scales, state anxiety, and
the percentage of text messages in which participants endorsed negative affect (see Table 3).
Significant main effects were found for group and sex differences in youth’s affect on all
three of these measures; HED reported more negative affect than CON participants, and
females reported more negative affect than males. Contrary to hypotheses, significant
changes in mood were not evident over the time of monitored abstinence. Visual inspection
of the data suggests a potential pattern of gender difference among HED (see Figure 1).
These interactions between group and gender, however, are not significant.

Mood and Substance Use
To examine the relationship between prior alcohol/substance use and mood during sustained
abstinence, we correlated all affective measures with the frequency and intensity of use prior
to study intake among HED youth. At intake, HED who reported more lifetime experience
of alcohol withdrawal symptoms also endorsed more negative affect on the Hamilton (r = .
36, p < .05). HED with more experience using illicit substances other than alcohol and
marijuana also reported more negative affect (Hamilton Total: r = .50, p < .01; STAI-S, r = .
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36, p < .05). Lifetime marijuana use was not significantly correlated with affective measures
(p’s = .11 – .68).

To determine if recent and lifetime alcohol and other substance use history was associated
with changes in mood with sustained abstinence, we subtracted negative affect scores at the
third assessment from scores reported at the first assessment (positive scores indicate
reduction in negative affect). As noted in Table 4, heavier recent drinking was associated
with larger reductions in negative affect, but not reductions in state anxiety. Exploratory
analyses demonstrated that lifetime history of alcohol and other drug use was weakly (non-
significantly) associated with both reduced negative affect and state anxiety, but marijuana
use was not associated with either. Additionally, negative correlations were found between
age of first use (alcohol binge and marijuana) and reductions in state anxiety, but only
marijuana was associated with other measures of negative affect. This indicates that
individuals who began binge drinking and smoking marijuana at younger ages showed
larger reductions in state anxiety with sustained abstinence.

Discussion
To our knowledge, this is the first study to utilize multiple methodologies in both the
laboratory (structured interview and self-report) and the natural environment (text
messaging) to document mood fluctuations in relation to abstinence from alcohol in a
community sample of adolescents abstaining following recent heavy episodic drinking.
Overall we found that, consistent with our hypotheses, youth with extensive histories of
lifetime and recent heavy episodic drinking evidenced poorer mood states across
assessments and methodologies at baseline (1–2 weeks). As has been reported in the
literature, adolescent girls reported more negative mood states than their male counterparts
across assessments (Larson et al., 2002). Among HED youth, negative mood was associated
with more frequent lifetime experience of hangover or alcohol withdrawal symptoms and
more frequent use of illicit substances other than marijuana, but no significant relationships
were found between baseline mood and marijuana use.

Contrary to hypotheses, changes in affect with sustained abstinence over time were not
consistently demonstrated in linear mixed models. If higher levels of negative affect among
HED result from alcohol exposure, these results may indicate that HED youth engaging in
this heightened level of alcohol use require more than 4–6 weeks of abstinence to experience
amelioration in negative affect. Alternatively these results might support hypotheses that
some portion of the reported negative mood preceded alcohol and substance use and the
higher rates of negative affect are reflective of internalizing symptoms present prior to heavy
alcohol use. Among HED, however, higher intensity alcohol use prior to intake was related
to greater changes in negative affect reported via experience sampling after 4–6 weeks of
abstinence. Earlier age of onset of alcohol and other substance use was also related to
greater changes in state anxiety and negative affect reported via experience sampling. In
combination, these findings indicate that youth with heavier and more extensive alcohol and
substance use experience may be more responsive to amelioration in negative affect with
sustained abstinence. Alternatively, affective improvement at the end of study participation
may also reflect youth’s positive emotions regarding reaching the end of their commitment
to the project, including monitored abstinence and their freedom to return to drinking and
drug use. Due to the small sample size for the current study, however, these findings are
quite preliminary and require replication.

While male and female youth differed in their mood ratings, sample size limited the power
of our analyses to detect significant interactions between group membership and sex.
Graphed marginal means indicated, however, that girls experienced more negative affective
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states and that HED girls did not demonstrate affective improvement during the course of
the study while HED boys reported improvements in mood after several weeks of
abstinence. This improvement in mood among males suggests that at least a portion of the
negative mood states they experienced reflected the impact of recent heavy episodic
drinking. Gender differences in pattern of affective response during abstinence may indicate
that negative affective states are slower to improve with sustained abstinence for girls.
Alternatively, these differences might indicate increased levels of negative affect among
girls that predated heavy alcohol use (Poulin et al., 2005), or may reflect a gender related
difference in response style (Schwartz and Koenig, 1996). Future research is necessary to
support these trends in a larger sample of heavy drinking adolescents. If replicated, these
results are consistent with previous evidence that alcohol use can have a more deleterious
effect on females than males (Mann et al., 2005).

Limitations
While the findings described here demonstrate the value of multimethod assessments of
youth during early abstinence, there are several limitations that must be considered. As
noted above, the primary limitation of this study was that our sample size was not sufficient
to fully explore the impact of various personal characteristics on reductions in negative
affect with abstinence, or increases in negative affect subsequent to youth’s return to heavy
alcohol use. Additionally, this sample was selected to answer specific questions regarding
how heavy episodic drinking relates to adolescent psychosocial functioning, as well as how
that psychosocial functioning changes with sustained abstinence. As a result, the level of
drinking reported by these youth was considerably higher than the adolescent population
overall and consequently the results reported here may not generalize to youth with more
normative drinking patterns.

Although youth with a history of affective disorders were excluded from study, we do not
have information regarding participant’s affective state prior to the onset of their alcohol
use. These personal characteristics may have assisted in determining the relative impact of
youth’s premorbid affective styles and subsequent alcohol use on (a) mood state at intake
and (b) amelioration of negative affect with sustained abstinence. Additionally, while we did
utilize several different forms of assessment that were feasible in this adolescent sample, all
of these measures relied on adolescents’ self-report. This is a strength of the study in that
youth are more aware of their internal affective state than observers, but the veracity of their
report may have been impacted by social desirability or expectation bias. Parent, peer, or
observer ratings may have provided additional valuable information with reduced bias.

Implications & Future Directions
Consistent with previous literature, heavy drinking youth demonstrated heightened levels of
negative affect when compared to demographically-matched peers, both in the laboratory
and in their daily lives. Hypothesized improvements with sustained abstinence, however,
were not supported in the current sample. While sample size limited our ability to detect
smaller changes over time or elaborate on potential sex differences in mood improvement, it
is also possible that youth at this age or level of alcohol experience require longer periods of
time to demonstrate the improvements in mood that have been shown in adults (Brown and
Schuckit, 1988). Additionally, this sample included youth that were not seeking or receiving
any treatment that would actively target mood improvement. As negative affect is associated
with higher alcohol and substance use and relapse in both adults (Breese et al., 2005; Sinha,
2007) and adolescents (Cornelius et al., 2003; Hussong et al., 2001), enhanced
understanding of both naturally-occurring and treatment-enhanced changes in affective
response during early and sustained abstinence is necessary for improving prevention and
treatment programs designed to promote adolescent decision-making and reduce relapse risk
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among at-risk youth. The current study points to sex-specific processes that may provide
valuable information towards meeting these goals.
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Figure 1.
Marginal means for male and female youth’s report of negative affect across three
assessments (4–6 weeks of monitored abstinence). Error bars indicate standard error.
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Table 1

Alcohol and substance use at baseline.

Controls (n = 26) Heavy Episodic Drinkers (n = 39)

Within Group n m (SD) Within Group n m (SD)

# Alcohol use occasions (Lifetime) 19% 3.80 (3.70) 100% 219.77 (174.39)

# Binge drinking occasions (Lifetime) 4% 1 100% 114.85 (92.07)

# Binge drinking occasions (Past 3 months) 0% - 100% 15.75 (11.65)

# Alcohol withdrawal symptoms (Lifetime) 0% - 100% 4.21 (2.34)

Max drinks/occasion (Lifetime) 12% 2.00 (1.00) 100% 11.05 (4.71)

# Marijuana use occasions (Lifetime) 4% 1 97% 59.15 (75.83)

# Other drug use occasions (Lifetime) 0% - 59% 8.69 (17.09)

Days since last alcohol use at intake 15% 100.25 (73.90) 100% 5.62 (5.11)

Days since last alcohol binge at intake 4% 159 100% 6.46 (5.06)

Days since last marijuana use at intake 4% 166 97% 213.61 (34.65)

Days since last other drug use at intake 0% - 59% 193.22 (272.08)
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Table 3

Mixed linear models examining differences in affect between male and female binge drinkers and controls
across 4–6 weeks of sustained abstinence.

Hamilton Total State Anxiety % Texts Negative Affect

F (p) F (p) F (p)

Intercept 186.25 (<.001) 322.65 (<.001) 108.00 (<.001)

Group 11.49 (.001) 6.90 (.009) 4.54 (.035)

Assessment 1.37 (.258) 0.11 (.899) 0.12 (.886)

Sex 9.44 (.002) 9.44 (.002) 4.31 (.040)

Group × Assessment 0.04 (.962) 0.31 (.735) 0.23 (.795)

Group × Sex 2.03 (.156) 0.00 (.952) 3.52 (.063)

Assessment × Sex 0.57 (.567) 0.04 (.957) 0.39 (.675)

Group × Assessment × Sex 0.97 (.382) 0.23 (.795) 0.13 (.878)
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Table 4

Correlations between alcohol and substance use, age of first binge/use and changes in mood with 4–6 weeks of
sustained abstinence.

Δ Hamilton Total (n = 32) Δ STAI-S (n = 33) Δ % Texts Negative Affect (n = 28)

Recent Substance Use (45 days)

 Drinking days 0.31† 0.02 0.29

 Heavy drinking days 0.33† −0.03 0.28

 Max drinks/drinking day 0.14 0.12 0.39*

 Total # Drinks 0.33† 0.01 0.42*

 Binge drinking (3 months) 0.13 0.10 0.33†

 Marijuana use days −0.04 0.09 0.21

 Other drug use days 0.08 0.08 −0.06

Lifetime Substance Use

 Alcohol −0.07 0.04 0.36†

 Drunk 0.22 0.33† 0.36†

 Marijuana 0.09 0.17 0.15

 Other Drugs 0.32† 0.31† 0.09

 High 0.20 0.18 0.16

Age of First Use

 Binge 0.07 −0.38* −0.14

 Marijuana −0.24 −0.38* −0.42*

 Other Drugs −0.14 −0.67** −0.16

(n = 18) (n = 18) (n = 16)

†
p = .05–.10;

*
p < .05,

**
p < .01
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