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Abstract

Background & Aims: Research shows that sensitivity to certain alcohol responses conveys risk
for problem drinking. This study aimed to determine if high-risk adolescent drinkers infuse more
alcohol and experience greater alcohol-induced stimulation and wanting and less sedation than
low-risk adolescent drinkers.

Design and participants: Ninety-two low- (n=38) and high-risk (n=54) adolescent drinkers,
as determined by Alcohol Use Disorders Identification Test scores of <6 or =6, respectively,
participated in the Dresden Longitudinal Study on Alcohol Use in Young Adults in which
intravenous alcohol self-administration was examined in a mixed within- and between-subjects
design.

Setting: Technische Universitit Dresden. Dresden, Germany.

Measurements: Predictors were drinking status (high- v. low-risk), time, and their interactions.
Outcomes were arterial blood alcohol concentration (aBAC); alcohol-induced stimulation,
sedation, and wanting assessed at baseline, 10 (alcohol prime), 45, 65, 85, 105, 125, and 145
minutes. Covariates were family history of alcohol use disorder, sex, and aBAC.

Results: The alcohol prime dose produced similar sharp increases in stimulation and sedation
in high- and low-risk drinkers (time ps <.001; group-x-time ps > .05). During self-administration,
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high-risk drinkers reached higher aBACs (p = .028) at a faster rate (group-x-time p <.001), and
experienced further increases in stimulation (group-x-time 0 =.005) but with similar sedation
(group-x-time p=.794) than in low-risk drinkers. High-risk drinkers also exhibited greater tonic
alcohol wanting (group p = .003) throughout the session.

Conclusions: High-risk adolescent drinkers appear to have heightened sensitivity to alcohol-
induced stimulation and tonic high levels of wanting compared with low-risk adolescent drinkers.

Keywords

Acute alcohol effects; stimulation; sedation; wanting; adolescent drinking; intravenous alcohol
self-administration

Alcohol misuse is the seventh leading cause of death worldwide, accounting for
approximately 2.8 million deaths annually (1). Several risk factors that increase vulnerability
for alcohol misuse include male sex (2—4), a family history of alcohol use disorder (5), and
earlier initiation of alcohol use (6), particularly binge drinking (7). Individual differences

in subjective alcohol responses also affect the risk for alcohol use disorder (AUD) as a
blunted response to the sedating and impairing effects of alcohol (8, 9), and sensitivity to the
stimulating and rewarding effects of alcohol (10-12) both predict future binge drinking and
AUD symptoms.

Since 1984, the United States National Minimum Drinking Age Act has effectively
restricted U.S. laboratory and longitudinal work on subjective alcohol responses to
individuals over the age of 21. Although this legislation has improved public safety (13),
it has limited research directly measuring acute alcohol effects and their associations
with drinking behavior and related problems in adolescence. Research shows that the
global median age of alcohol use initiation is between 16 and 19 years (14) and that

an onset of drinking by age 14 is associated with excessive drinking in adulthood (7).
Investigating how adolescents respond to alcohol may be crucial to understanding how
drinking behaviors progress, particularly as binge drinking patterns may start to emerge
during this developmental period (15-17).

To our knowledge, the first published study to investigate acute alcohol effects among

youth examined 8-15-year-old alcohol naive boys and showed that a moderate oral alcohol
dose (.05 ml/kg) produced subjective effects opposite of baseline mood (i.e., from feeling
tired to energized) (18). Due to ethical concerns in administering alcohol to children and

the minimum drinking age of 21 in the United States, the youngest drinkers directly
examined on responses to alcohol have been older adolescents from Canada and European
countries with lower minimum drinking ages, i.e., 18 or 19 years of age. This work showed
that an intoxicating intravenous (i.v.) dose of alcohol increased adolescents’ subjective
stimulation during the rising limb of the blood alcohol curve, with concurrent smaller
increases in sedation and craving (19, 20). Among older adolescents, alcohol craving
mediated the relationship between alcohol-induced stimulation and sedation with alcohol
self-administration (21). These studies have established that adolescents can be safely
assessed on acute alcohol responses in a controlled laboratory setting. However, such studies
have primarily focused on moderate and heavy drinking adolescents, so it is unclear whether
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positive-like alcohol responses are unique to youth engaging in early-age regular or heavy
drinking or if they would also be evident in lighter drinking youth.

This issue is relevant for translational behavioral science as adolescent rodents show high
sensitivity to alcohol’s locomotor and rewarding effects (22—-24) and human studies have
shown that sensitivity to alcohol’s positive effects are more pronounced in heavier than
lighter young adult drinkers aged 21-35 years (10, 11, 25, 26). Heavy drinking at young
ages is a risk factor for future development of AUD (27, 28) and, as such, examining acute
alcohol responses in high- and low-risk adolescent drinkers would be valuable in elucidating
if high or low sensitivity to alcohol may be present early in the developmental transition of
establishing drinking patterns. Thus, the present study examined acute subjective responses
to i.v. alcohol in a laboratory setting among high- and low-risk adolescent drinkers. We
hypothesized that high-risk drinkers would infuse more alcohol, report greater alcohol-
induced stimulation and wanting, and report lower alcohol-induced sedation as compared to
low-risk drinkers.

This mixed within- and between-subjects study design was conducted from June 2010 to
March 2012 as part of the larger Dresden Longitudinal Study on Alcohol Use in Young
Adults (D-LAYA, Clinicaltrials.gov Registration #: NCT01063166) (29, 30). Following
screening and eligibility determination, participants underwent a 4- to 5-hour study visit
consisting of 30 minutes of health and safety screenings, 45 minutes of preparation for i.v.
alcohol self-administration (e.g., i.v. placement, acclamation period), and the 145 minute i.v.
alcohol phase with a fixed priming dose followed by self-administration. The remaining time
was allotted for the alcohol elimination phase before the participant was allowed to leave

the laboratory. The procedures were approved by the ethics committee at the Technische
Universitat Dresden and complied with the Declaration of Helsinki.

The sample size was supported by power analyses for D-LAYA with >90% power for
detecting differences in aBAC, and a post-hoc power analysis indicated > 76% power
to detect group-by-time interaction effects for the main outcomes of interest (aBAC and
stimulation).

There were 101 native German 18- and 19-year-olds enrolled in the D-LAYA (see (30)

for full study recruitment procedures). Data from nine participants were excluded due to
computer malfunction (n=5), adverse reaction (n=1), withdrawn consent (n=2), and not
following directions (n=1). Thus, the final sample size was N=92. For the present paper,
data were culled from the first of two laboratory-based i.v. alcohol sessions in order to

limit learned expectancies from the first to second session. All study surveys, measures, and
interviews were delivered in the participants’ native German language.
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Study candidates attended an in-person screening session to sign informed consent and
undergo assessment for eligibility. Inclusion criteria included age 18 or 19 years at the
time of testing; consuming two or more standard alcoholic beverages (e.g., 149 of alcohol/
serving) per week and binge drinking (e.g., consuming 5+ and 4+ standard alcoholic
beverages on an occasion for men and women, respectively) at least once in the past two
months; abstaining from drugs = one week, alcohol > 24 hours, and tobacco = four hours
without adverse withdrawal symptoms at the arrival of the study visit.

A physician performed health screening and a physical examination. Participants were
excluded if they had a current physical or mental disorder requiring treatment, liver

or pancreatic disease, laboratory results indicating the presence of such disorders, viral
hepatitis, HIV infection, past or current alcohol or substance dependence (except tobacco),
use of any prescription medications in the past two weeks that could interact with alcohol, or
history of adverse reaction to alcohol. A urine drug screen test (Nal von Minden Multi-12TF
test, Moers, Germany) confirmed no recent use of stimulants, barbiturates, benzodiazepines,
opioids, and tricyclic anti-depressants. Females were excluded if they had premenstrual
dysphoric disorder, were pregnant (Alere medical pregnancy test, Koeln, Germany) or

had intent to become pregnant, were breast-feeding, or were currently taking hormonal
contraceptive medications.

The 10-item Alcohol Use Disorder Identification Test (AUDIT) (31) was given during
screening and, based on prior research in adolescents (32), was used to identify participants
as high- (AUDIT score =6; n=54) or low-risk (AUDIT score <6; n=38) drinkers. Participants
also completed the 45-day Timeline Follow-Back (TLFB) (33, 34) interview to provide

an estimate of recent alcohol drinking frequency and quantity, and a modified version

of the family tree questionnaire (35) to provide information on family history of AUD.
Family history positive was defined as having at least one first-degree biological relative
with alcohol dependence and family history negative was defined as having no first- or
second-degree biological relatives with alcohol dependence. It was not possible to ascertain
identification of a family history of AUD for five participants.

For the study session, each participant arrived to the laboratory at 1:00 pm and completed
drug, pregnancy, and health screenings. A breath alcohol monitor (Draeger Alcotest 6810
med breathalyzer, Libeck Germany) verified that all participants had a breath alcohol
concentration of 0.0g/dL. The session took place in a small testing room with the participant
seated in a comfortable chair facing an 81 cm video monitor at a distance of 1.5 m.

Thirty minutes after arrival, the study physician inserted an 18G intravenous line into the
antecubital fossa vein in the participant’s non-dominant arm.

At 2:15pm, after completion of baseline subjective measures (see Measures below), alcohol
was infused using two volumetric infusion pumps (Infusomat fms, BBraun, Melsungen,
Germany) and the Computer-assisted Alcohol Infusion System (CAIS) (36) software (for
full description of protocol see (36, 37)). Each participant was prompted to self-administer
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a priming dose of alcohol with four button presses (one every 2.5 minutes) that resulted
in .03g/dL arterial blood alcohol concentration (aBAC) over 10 minutes. The button was
then deactivated for 15 minutes to allow aBAC to decrease to .015g/dL. During this time,
to decrease potential negative effects of boredom, the participant watched a pre-selected
television program.

Twenty-five minutes after the onset of the prime dose, the alcohol self-administration
portion commenced. The participant was told that s/he could self-administer alcohol as

if they were attending a party with alcohol freely available. Each button press produced a
.0075¢g/dL linear increase in aBAC over 2.5 minutes, followed by a decrease in aBAC by
.001g/dL per minute. The self-administration phase lasted two hours. The CAIS software
prevented self-administration exceeding the safety limit of .12g/dL. Subjective ratings and
breathalyzer readings were repeated at 10 minutes (after the priming dose), and every 20
minutes after beginning the free-access i.v. alcohol self-administration (45, 65, 85, 105,
125, and 145 minutes). During the free-access phase, while not completing measures,

the participant was allowed to continue watching television shows. The session ended at
approximately 4:40pm, after which the i.v. line was removed and the participant was given
a full meal. After the participant’s aBAC fell below .045g/dL, s/he was escorted home by
friend or livery service. The participant also had the option of walking home after their
aBAC was below .02g/dL.

Subjective Ratings.—The participant was prompted on the video monitor (Presentation
software, Neurobehavioral Systems, Albany, CA) to provide subjective ratings throughout
the session. The main measures were 100-point visual analog scales, with 0 = “not at

all” and 100 = “extremely” for stimulation (stimulation, “right now, | am experiencing
stimulating alcohol effects, e.g., cheerful, excited, full of energy, zest for action...”),
seaatfon (sedierung, “right now | am experiencing sedating alcohol effects, e.g., relaxed,
tired, sluggish...”), and alcohol wanting (alkohol fehl, “| would like to consume more
alcohol right now.”). These items were extracted from longer surveys (38) and chosen as
there are no reliable and valid multi-dimensional alcohol response scales available in the
German language.

Arterial Blood Alcohol Content (aBAC).—The current study used the CAIS predicted
aBAC values that coincided with the presentation of the subjective measures. Breath alcohol
concentration (BrAC) levels assessed by the Alcotest 6810 med breathalyzer validated the
aBAC predictions (39). The BrAC measurements were entered into the CAIS program every
20 minutes to adjust the pharmacokinetic model calculating future infusion rates (see (36,
37)).

Data Analysis—The high- and low-risk drinker groups were compared on demographic
and drinking variables using chi-square and #tests, as appropriate. The primary outcomes of
the study were aBAC during the free-access phase and subjective alcohol effects throughout
the session. A series of generalized estimating equation (GEE) (40, 41) models examined
the main effects of group, linear and quadratic time (treated as continuous), and their
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interactions on the study outcomes. Quadratic models were used as prior research shows
non-linear associations (e.g., quadratic) between blood alcohol content (BAC) and acute
alcohol effects (10, 11, 19). Model fit was confirmed using the quasi-likelihood under the
independence model criterion (QIC; (42, 43)) with quadratic models fitting the data better
than linear models for all study outcomes (see Table S1). The intercepts of the quadratic
models were set to the 45-minute time point, as it was the first assessment period after the
commencement of the self-administration phase and coincided with the expected rising BAC
limb. These models allowed us to test main effects and interactions of group, time, and
acceleration/deceleration in the rate of change over time (i.e., the time?2 term) for all study
outcomes. All GEE models utilized the exchangeable correlation matrix to account for the
correlated nature of the outcome variables. Furthermore, sex and family history of alcohol
problems were included as time-invariant covariates, with the models predicting alcohol
responses also including aBAC as a time-varying covariate.

GEE models also tested the effects of group, time, and their interaction on alcohol responses
at the prime dose by including only the baseline and prime dose (e.g., 10-minute) time
points. Stata version 15 (44) was used for all analyses. The analyses were not pre-registered
and the results should be considered exploratory.

Sample Descriptive Statistics

The mean age of the overall sample was 18.92 (+ 0.39 SD) years, 55% were male, and

41% had a positive family history of AUD. Self-reported education level at the time of
testing was advanced with approximately 58% reporting an education level that qualified
them for university (Fachabitur, Abitur, or University), 21% were not/not yet qualified

for university (Hauptschule, Realschule, or Berufsschule), and 22% did not report their
education level. Table 1 depicts the main demographics and drinking variables for the high-
and low-risk subgroups. The groups did not differ in age, family history of alcohol problems,
or education, but they did differ on sex ratio with more males in the high- than low-risk
group (68% vs. 37%). As expected, the high-risk group (vs. low-risk) reported heavier
drinking on all alcohol variables (ps < .05; see Table 1).

Responses to the Alcohol Infusion: Prime Dose and Free-Access Periods

Figure 1 shows mean aBAC and acute alcohol effects throughout the session. The alcohol
prime infusion increased alcohol stimulation, wanting, and sedation from pre-infusion levels
(7ime: ps < .001; see Table 2) and these increases were similar between the groups (Group-
x-Time. ps > .05). High-risk drinkers reported higher tonic alcohol wanting at the beginning
of the session (Group p =.019), that maintained throughout the session versus low-risk
drinkers (Group p =.003 see Model 1 in Table S2), reflecting a baseline difference carried
forward throughout the session (see Figure 1).

During the early free-access period (e.g., 45 minutes), high-risk drinkers self-administered
alcohol at a faster rate than low-risk drinkers (Group x Time. p < .001; see Figure 1A
and Table 3), and they infused more alcohol throughout the session (aBAC group-x-time p
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<.001; Table S2 Model 3). The peak aBAC in high-risk drinkers was .088g/dL, significantly
higher than the peak aBAC of .057g/dL in low-risk drinkers (ANOVA F[df]=5.73 [3], p=
.001; group p = .028) when controlling for sex (o =.006) and family history (p = .449).

For subjective responses, alcohol infusion during the early self-administration period was
associated with faster increases and more stimulation in the high- versus low-risk group
(Group x Time. p=.005; see Table 3 and Figure 1B). Alcohol-induced stimulation plateaued
after 105 minutes and began to decrease in both groups at the latter time points of the
session ( 7ime? p = .001). As stated earlier, the high-risk group reported higher tonic wanting
prior to alcohol availability and this was maintained during free-access (Group. p = .007; see
Tables 2, S2 Model 1, and Figure 1C). Alcohol wanting began to decrease in both groups
during the latter time points in the session ( 7ime?: p=.001).

Alcohol infusion was associated with increases in self-reported sedation for both groups
(7ime: p< .001). Sedation levels gradually increased to an apex and then began to decrease
towards the latter time points of the session ( 7ime? p < .001), particularly in low-risk
drinkers (Group x Time: p = .056; see Table 2 and Figure 1D).

Discussion

This study was the first to compare alcohol responses between high- and low-risk adolescent
drinkers as determined by AUDIT scores and validated by different drinking patterns.
High-risk adolescent drinkers infused more alcohol during the self-administration period
and endorsed greater alcohol-induced stimulation and stronger tonic reward drive (wanting)
for alcohol than did low-risk drinkers, even when controlling for group differences in
demographic variables and aBAC. These results are consistent with previous research using
i.v. alcohol administration in heavy drinking older adolescents (e.g., 19-21 years) and adults
(19, 21, 45). The results also extend prior work by demonstrating that not all adolescent
drinkers show heightened alcohol stimulation and tonic wanting. Rather, low-risk lighter
drinking adolescents experienced less stimulation from alcohol and relatively low tonic
alcohol wanting compared to their high-risk counterparts. Finally, contrary to our prediction,
high-risk adolescents did not experience lower alcohol sedation than their low-risk peers.
This is in contrast to prior research in adult drinkers showing lower alcohol sedation in
heavier versus lighter drinkers (10, 12, 46). We may speculate that the discrepancy may be
due to early-age drinkers not yet developing tolerance to alcohol’s sedative effects, as such
neuroadaptations develop over time and may take several or more years of chronic excessive
drinking to manifest.

Another important finding in the current study was the high tonic alcohol wanting among
high-risk adolescents, which is consistent with research showing that high-risk young adult
social drinkers want alcohol at levels commensurate with heavy drinkers and higher than

in low-risk drinkers (47). This finding may relate to the incentive salience model of
addiction, which is based on animal models and posits that excessive substance use can
lead to the hypersensitization of brain pathways responsible for reward motivation, turning
“ordinary wanting” into “excessive craving” (48 p.247, 49-51). While the model focuses
on neurobiological processes underlying addiction, and the youth in the present study were
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heavy drinkers but not yet with AUD, there does appear to be some consistency with the
present study findings of heightened early-age tonic alcohol wanting that theoretically could
predispose such youth to future exacerbations in drinking and developing AUD. This finding
suggests that the emergence of tonic alcohol wanting may be evident earlier in the lifespan
than previously thought, and warrants continued investigation.

Both adolescent groups demonstrated sensitivity to a low dose of alcohol, as evidenced by
sharp increases in both stimulation and sedation shortly after the 1-2 drink equivalent dose
(0.03 g/dL). Adolescent drinkers, regardless of their early-age drinking patterns, may exhibit
heightened sensitivity to the effects of alcohol, consistent with the animal literature (22-24).
Next, consistent with previous research showing a positive within-person (e.g., participant-
specific score change) association between alcohol-induced stimulation and greater alcohol
self-administration (21), high-risk youth self-administered more alcohol to an extent that
produced further increases in stimulation; whereas low-risk adolescents “applied the brakes”
and infused less alcohol, with stimulation likewise plateauing. Despite high-risk adolescents
infusing more alcohol, their reported sedation was similar, or marginally higher, relative

to their low-risk counterparts. Collectively, high-risk adolescents may not have detected

(or may have ignored) sedative-like effects to inhibit further alcohol infusion as their
concomitant heightened stimulation-like internal state may have led to infusion of more
alcohol. These effects, in combination, may put high-risk adolescent drinkers at future risk
for excessive consumption habits.

The current study had several strengths including the use of controlled i.v. alcohol
administration that reduces variance in aBAC, assessment of alcohol responses during both a
fixed low dose and self-administration, and the recruitment of a sample of exclusively young
18- and 19-year-old drinkers. As most alcohol response studies have examined persons aged
21 and older, the advantage of examining adolescents in this study, with their relatively short
alcohol use histories, allowed a unique examination of acute alcohol effects during the early
adoption phase of drinking behaviors.

There are several limitations worth noting. First, although this study used single-item visual
analog scales of subjective alcohol responses, the items were extracted from a well-validated
survey (38) and reduced boredom or complacency that adolescents might experience if given
lengthier surveys. Second, the sex ratio differed between groups with more males in the
high-risk versus low-risk group. However, this distribution is consistent with sex differences
in high-risk drinking, particularly during middle and late adolescence (52, 53), and sex

was included as a covariate in analyses. Third, because of the time lag, the acute alcohol
effects from the prime dose to the first self-administration assessment cannot be assumed

to be consistent. The intercept of the GEE models was set to the 45-minute time point as
that was the first available time point to capture acute effects during rising aBAC. Last,
participants were aware they were infusing alcohol so the potential confound of expectancy
effects on the main dependent variables cannot be ruled out. However, we are confident that
our results are primarily due to the effects of alcohol as the pattern and magnitude of results
is similar to work in young adult drinkers using double-blinded, placebo-controlled, alcohol
administration procedures (10, 54, 55).
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In conclusion, the present study showed that 18—-19-year-old adolescents at high risk for
future AUD, due to their early-age heavy drinking patterns, showed a different pattern

of response to alcohol than their low-risk peers. High-risk adolescents administered more
alcohol and at a faster rate when given free access, reported higher alcohol-induced
stimulation regardless of BAC level, and experienced stronger tonic alcohol wanting prior to
alcohol infusion that was maintained after alcohol self-administration. These results extend
prior findings in young adult heavy drinkers to a developmental epoch marked by early
adoption of excessive drinking. As the work in young adult drinkers indicates that alcohol
stimulation and wanting may be risk factors for the development of AUD in young adults
(12, 56), this alcohol response phenotype may likewise manifest earlier in the lifespan when
drinking patterns and neuroadaptations to alcohol start to emerge. The findings suggest
continued investigation in adolescent drinkers to further characterize early risk factors and
the role of alcohol responses in the vulnerability to problematic drinking.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

In-Session Levels of Arterial Blood Alcohol Concentration (aBAC) and Acute Subjective
Alcohol Effects in High- and Low-Risk Adolescent Drinkers

Note: Raw means and standard error of the means are reported. Stimulation, Wanting,

& Sedation were assessed from single item scales (0-100) and presented in German.
B=baseline measurement time point. Self-Administration Phase started at 25 minutes. All
significant effects are at the 45-minute time point.
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Table 1.

Demographic and Drinking Characteristics for the Low- and High-Risk Adolescent Drinker Subgroups

Low-Risk High-Risk
Drinkers (n=38)  Drinkers (n=54)
Background Characteristics
Age (years) 18.85 (0.39) 18.97 (0.38)
Sex (% male) 37% 68%
Family History (% FH+a) 47% 37%
Education (% university eligibleb’c) 61% 56%
Drinking Characteristics
AUDIT Score 4.05 (0.98) 9.33 (4.06)
% Drinking Days 22% 380
% Binge Drinking Days 5% 15%
Drinks per Drinking Day 3.18 (2.68) 4.71 (2.31) **
Drinks on Heavy Drinking Days 6.42 (2.10) 7.82 (2.47) *
Maximum Drinks 6.84 (3.81) 1159 (5.28)
Age at First Drink 14.66 (1.17) 14.52 (1.28)

Note: Values are mean (SD) or percent, as indicated.

*
p<.0L.

Aok

p<.001. FH+= family history positive for alcohol use disorder. % Drinking Days = percentage of drinking days over the past 45 days. % Binge
Drinking Days = percentage of binge drinking days over the past 45 days.

a A . .
=Family history of an alcohol use disorder could not be determined for n=>5.
b .
=versus all other categories.

czeducation data not available for 20 participants. AUDIT=Alcohol Use Disorder Identification Test.
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Wald Tests and Effect Sizes for the Alcohol Prime Dose on Subjective Alcohol Responses

Table 2.

Stimulation Sedation Wanting

Wald x2 (df) 14 Wald x 2 (df) P Wald x2 (df) P
Group 0.03 (1) .855 1.14 (1) .286 5.54 (1) .019
Time 36.38 (1) <.001 69.12 (1) <.001 17.70 (1) <.001
Group-x-Time 0.91(1) .339 0.00 .988 1.93 (1) .165

Effect Sizes

B (SE) P B (SE) p B (SE) p
Group -0.86 (4.57) .851 -3.94(3.69) .285 9.45 (4.01) .019
Time 19.51(3.12) <.001 26.32(3.09) <.001 8.36(1.86) <.001
FH+ 2.76 (4.45) 536 -0.06(3.60) .986 -5.62(3.91) .150
Female 1.33 (4.59) 773 0.25 (3.69) 945  -262(4.02) 515

Page 15

Note: XZ = chi-square. df = degrees of freedom. SE = standard error. Group: 0=low-risk drinkers, 1=high-risk drinkers. Group-x-Time=drinking
group by time interaction. FH+: O=negative family history for AUD, 1=a positive family history of AUD. Female: O=male, 1=female. Bold =

p<.05.

Addiction. Author manuscript; available in PMC 2022 July 01.



Page 16

Chavarria et al.

‘Jutod awn anUIW-G 03 18s Sem 1daduaiu] Aujigelaidiaiul
191583 104§ QT 4O 10398} © AQ PapIAIp sem awl] "G0'>d = pjog ANV 40 Aloisiy Ajiwey saisod e=T ‘gny 40} Aloisiy Ajiwre) aaefau=0 :+H4 ‘uonoesaiul swi oneipenb Ag dnoib mc_v_c_%umm&_._. x dnoio

‘wis) swn o:&cmscummE:. “uonoesaul awn Aq dnolB Bujup=awi] -X-dnoJs) "sIaULIP YSU-YBIY=T ‘SISNULIP 3SII-MO|=0 :dN0JS 10119 PJepURIS=3S "UOIIRIIUSIUOD [0Y0I[e POO|] [eLIBLE = Dv/ge ;310N

2000 (voo)ero 100>  (€00)ZT'0 10> (¥0'0) L2°0 - - ovge
a6 (QLv)eeo vIT (LOv) 99—  6v8  (S9¥) 680 926 (L¥00°0) Y0000~ +H4
885  (v67)89C 885  (€0'0)8zz- 869" (€8'%)lzz- S00°  (T00O0) 9€TO0O- aewad
v6.  (100)200- 968" (S000)T00- 05z (2000)80°0- 089"  (T0000) 0000-< AWIL-X-dnoiD
100> (900)620- 10O (v0'0)vT'O- TOOT  (S0°0)8T'0- TOO>  (T000°0) £000°0- AWILL
950" (w0680 T (#E0)Lr’0 S00°  0S#°0) 22T T00>  (S000°0) 6T000  8wil-x-dnoio
100> (6€0)€9e 2017 (620)9¥0 TOO> (L€0)6ST TOO>  (#000°0) T¥00'0 awiL
€60 (TT°9)LT0- L00°0 (2€¥)6STT v (B6¥)6L€  v0E  (1S00°0) 25000 dnoi9
d (39) 9 d 3s)a d (3s) g d (39) 9
uonepas Bunuep uone|Inwng ovae

"S|9POIAl 2AIND LIMOIS d1eIpend) woly s)nsey 339
‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2022 July 01.



	Abstract
	Method
	Design
	Participants
	Screening
	Procedure
	Measures
	Subjective Ratings.
	Arterial Blood Alcohol Content (aBAC).
	Data Analysis


	Results
	Sample Descriptive Statistics
	Responses to the Alcohol Infusion: Prime Dose and Free-Access Periods

	Discussion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

