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Abstract

Background: Previous research has demonstrated the perceived value of alcohol is
transient in hypothetical social and environmental contexts. This study sought to fur-
ther expand on this by examining whether the social influence of a confederate and
the physical environment could be manipulated to influence the value of alcohol and
ad libitum alcohol consumption, and thus provide support for the role of value as a
mechanism underlying alcohol use.

Method: A total of 140(90 female, Meanage=25.81,SD=14.20,Mean AUDIT=11.51,
SD =5.38) participants completed a between-subjects 2 (environment: bar labortaory
vs. standard unadorned) x 2 (social influence: positive appraisal vs. negative appraisal)
design in which they completed a brief assessment of alcohol demand, a concurrent
choice task, and a visual analogue scale measuring alcohol value, following a limited
drinking session with a confederate in one of two laboratory settings, and then com-
pleted an ad libitum bogus taste test.

Results: Social influence had a significant effect on intensity index of demand (F
(1,133)=4.74, p=0.031, np2=0.03) and on ad libitum consumption (F (1,135)=7.60,
p=0.007, np2=0.05) with positive appraisal having greater intensity scores
(Mean=4.34,SD = 2.80) compared with the negative appraisal (Mean=3.39,SD =2.23)
and more alcohol consumed (Mean=221.07mL, SD=121.76 vs. Mean=164.71mL,
SD=111.80). The intensity index also mediated the relationship between social influ-
ence and ad libitum consumption (B=10.40, 95% Bootstrapped Cls=0.34 to 23.59).
There were no significant main effects of environment and no interactions between
social influence and environment.

Conclusion: These findings suggest alcohol value is sensitive to social influence. Increased
value as a result of positive alcohol appraisals by others had a significant effect on ad Ii-

bitum consumption and that the intensity index of demand mediated the relationship.
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INTRODUCTION

Each year, 132.6 million healthy years (disability-adjusted life years)
are lost to alcohol use, while alcohol consumption accounts for 5.3%
of all deaths (World Health Organization, 2018). In England alone, the
estimated socioeconomic costs of alcohol consumption are around
£21 billion per year (Public Health England, 2016). Irrespective of a
multitude of harms, many individuals still consume alcohol at harm-
ful levels. Several cognitive mechanisms are hypothesized to play
a role in alcohol use, such as inhibitory control (Yicel et al., 2019).
However, empirical evidence suggests these mechanisms explain
small amounts of variance at best (Baines & Jones, 2021; Smith &
Mattick, 2018). While comparing variance explained across studies
and behavioral mechanisms may not reflect clinical/practical signif-
icance and should be interpreted cautiously, it does suggest that
these are unlikely the primary psychological mechanism(s) that un-
derpin consumption and dependence (Hogarth, 2020).

Recently, there has been a shift in attempting to understand
alcohol use by applying behavioral economic approaches (Bickel
et al., 2014; Hogarth & Field, 2020; Tucker et al., 2021). Constructs
such as demand—the quantitative measure of the relationship be-
tween cost and the attainment of a commodity (e.g., alcohol)—have
been reliably associated with both quantity and frequency of alco-
hol consumption (Murphy & MacKillop, 2006) and are predictive
of brief treatment outcomes (MacKillop & Murphy, 2007; Murphy
etal., 2015). However, these behavioral economic approaches take a
“molar” perspective in that they attempt to understand the distribu-
tion of behavior by looking at overall patterns (Vuchinich et al., 2023)
and as such do not examine the underlying cognitive processes
which contribute to individual decisions to use a substance.

Value-based decision making (VBDM) is a theoretical framework
that can be used to address this gap by attempting to model the
internal processes that occur in the lead-up to a decision to drink
alcohol being made, based upon the idea that people act in accor-
dance with what is valued most to them in that moment (Berkman
et al., 2017; Levy & Glimcher, 2012; Rangel et al., 2008). Berkman
et al. (2017) proposed that decisions to obtain one commodity over
another (e.g., alcohol over a soft drink) are determined by a greater
relative value of one option (alcohol) over competing alternatives
(soft drinks). More specifically, the value of each possible option is
derived from integrating various gains and costs (tangible, social,
and self-related) collectively known as value inputs, which can vary
by person, context, and time. More recently, Field et al. (2020) pro-
posed the idea that the VBDM framework can be readily applied
to addiction and alcohol use in particular, with the greater relative
value of alcohol leading to decisions to drink.

There has been increased focus on testing the application of
VBDM to alcohol use. One approach has been to apply drift-diffusion
models to two-alternative forced-choice tasks measuring value for
alcohol (Copeland et al., 2023). Drift-diffusion models are a form of
computation modeling that parametrizes the decision-making pro-
cess (Myers et al., 2022), which provides indices of evidence accu-
mulation (known as drift-rate)—which is thought to represent the

speed and direction of internal decisions to choose an option (e.g.,
alcohol). Using this paradigm alongside simple behavioral economic
measures for alcohol demand, Copeland et al. (2023) compared 60
current heavy drinkers and 60 former heavy but now moderate
drinkers, and hypothesized that compared to heavy drinkers, mod-
erate drinkers will have low alcohol demand, lower evidence accu-
mulation rates for alcohol, and greater evidence accumulation rates
for soft drinks. However, their findings suggested there were no dif-
ferences in evidence accumulation between the groups, but there
was some evidence for increased behavioral economic measures.
Copeland et al. (2024) also used drift-diffusion models to investigate
whether alcohol could successfully be devalued using videos that
emphasized the positives (increasing the value) or the negatives (de-
creasing the value) of alcohol. They demonstrated the devaluation of
alcohol led to increased evidence accumulation for soft drinks, but
not reduced evidence accumulation for alcohol. Notably, this differ-
ence might not have been identified in tasks designed to measure
relative value (such as concurrent choice tasks: Hardy et al., 2018),
which provide a percentage choice for one commodity over another.

These findings suggest that drift-diffusion techniques may be
better at modeling internal processes. However, they offer an “in-
direct” approach (Dora et al., 2024). Specifically, individuals do not
make relative choices (e.g., alcohol vs. food), but rather choose be-
tween high-value alcohol versus low-value alcohol. Similarly, par-
ticipants in these tasks are reminded of their value ratings, which
might transiently impact these ratings irrespective of value-based
inputs (Copeland et al., 2022). As such, it is difficult to model de-
cisions based on relative value of one commodity over another
without direct comparisons, such as concurrent choice tasks (Dora
et al.,, 2024). However, when using alternate tasks that do make
direct comparisons (e.g., concurrent choice tasks), it is difficult to
model the internal processes and therefore, it is more likely relative
value that is being indexed.

There is a similar yet distinct model of behavioral economic —
Contextualized Reinforcer Pathology (Acuff et al., 2023)—that consid-
ers the role of relative value and incorporates wider choice context.
Unlike the traditional reinforcer models of behavioral economics,
the contextualize reinforcer pathology model posits that a drug's re-
inforcing value is not an innate quality of a drug but is instead criti-
cally determined by characteristics of the choice environment (Acuff
et al.,, 2023) similar to Berkman et al.'s (2017) VBDM. Unlike VBDM,
Contextualized Reinforcer Pathology is still a “molar” perspective;
however, both are recent perspectives that consider the wider choice
environment and posit different contextual factors or “value inputs”
in Berkman et al. (2017) affect the relative value of a substance and
thus the decision to consume said substance.

To fully understand alcohol use as a potential consequence of
value-based decision making, it is important to consider the roles
of specific value inputs identified in theoretical models such as
Berkman et al. (2017). Few studies have tested these inputs on
alcohol use (in the absence of indices of value). For instance, pre-
vious research has examined the roles of context and social influ-
ence on ad libitum consumption and demonstrates that when with
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a confederate who is drinking alcohol (whether they are known or
unknown to the participant), participants will consume more alco-
hol (Dallas et al., 2014; Larsen et al., 2009, 2010, 2012; Robinson
et al., 2016). Additionally, when also considering environmental
contexts, Monk and Heim (2013, 2014) found that typical drinking
locations such as real and simulated pubs, bars, and clubs were asso-
ciated with heightened outcome expectancies when compared with
other settings, which, if viewed through a value-based framework,
could be taken to indicate higher value. However, these studies did
not directly measure changes in value as a proposed mechanism.

To date, there are three studies that have investigated the rela-
tionship between social context and alcohol demand. Acuff, Soltis
and Murphy (2020) had participants complete two modified (one
explicitly social and one explicitly solitary) alcohol purchase tasks
(Murphy & MacKillop, 2006). They found that participants reported
significantly greater demand in the social variant compared with the
solitary variant, suggesting the presence of peers increases alco-
hol demand and therefore alcohol's relative value. Moreover, Yates
et al. (2023) sought to establish the transiency of alcohol value as a
result of context and social influence. They presented various hypo-
thetical drinking scenarios (drinking alone vs. drinking with friends
who were also drinking versus drinking with friends by trying to “cut
down” versus drinking with friends who were not drinking) to par-
ticipants prior to them completing the brief assessment of alcohol
demand (BAAD). They demonstrated increased value for alcohol
when drinking with friends who were also drinking, suggesting a role
of social influence on value. In a second study, four categories of im-
ages were presented in a 2 (environment: bar vs. house)x2 (social
influence: enjoy vs. not enjoy) design and measured value using a
concurrent choice task (CCT) and visual analogue scale (VAS). This
study demonstrated no effect on value. However, a limitation of both
studies is that they were conducted online and used hypothetical sce-
narios, which have no real-world consequences for participants (Klein
& Hilbig, 2019). Furthermore, as it was impossible to directly measure
subsequent alcohol consumption in these studies, the causal pathway
from value input > value > alcohol use cannot be tested, although
one further study did begin to model this pathway (Acuff, MacKillop,
& Murphy, 2020). Using social network analysis, Acuff and colleagues
found that social network alcohol density significantly predicted al-
cohol misuse as well as alcohol demand, further suggesting the pres-
ence of peers, in particular peers consuming alcohol, increases alcohol
consumption. Moreover, that there was an indirect effect on alcohol
misuse through alcohol demand demonstrated the potential pathway
through value input > value > alcohol use. However, as with the pre-
vious studies, no in-person alcohol consumption was measured.

As such, the aims of this study were to assess the impact of the
study environment and the social influence of a confederate (our hy-
pothesized value inputs) on (1) the subjective value of alcohol, (2) the
amount of alcohol consumed, and (3) whether the subjective value
of alcohol mediates the relationship between the value inputs and
alcohol use.

To do this, this study adopted a 2 (environment: bar laboratory
vs. standard unadorned laboratory)x2 (social influence: positive
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appraisal vs. negative appraisal) design in which participants completed
proxy measures of value following a limited drinking session with a con-
federate in one of two laboratory settings and then completed an ad li-
bitum bogus taste test. We hypothesized that (H1)—a positive appraisal
of alcohol by a confederate (social influence) would lead to a significant
increase in subjective value and ad libitum alcohol consumption, com-
pared to a negative appraisal of alcohol by a confederate; (H2)—a sem-
inaturalistic environment that would promote drinking behavior (a bar
laboratory) would lead to a significant increase in subjective value and
ad libitum alcohol consumption, compared to a standard unadorned
environment; (H3)—a significant interaction between social influence
and environment, in that the combined impact of positive social influ-
ence and a seminaturalistic drinking environment would lead to the
highest subjective value of alcohol and ad libitum alcohol consumption;
and (H4)—ALCOHOL use disorder symptom severity (as measured by
the Alcohol Use Disorders Identification Test), ad libitum consumption,
and craving (as measured by the Alcohol Urge Questionnaire) will be
predictors of greater ascription of value to alcohol.

This study was preregistered at https://osf.io/z893r/, data and anal-
ysis scripts can be found here https://osf.io/z893r/files/osfstorage.

METHOD
Participants

One-hundred forty participants (90 female, Mean age=25.81,
SD=14.20, Mean AUDIT score=11.51, SD=5.38) were recruited
from a student population using a university research participation
scheme and the wider community using posters and social media
(Facebook) posts. Data outcomes for ad libitum alcohol use and value
measures were not recorded for one participant who dropped out,
and data for two participants on value measures were lost due to
computer error. Inclusion criteria include participants aged 18+ years
and consuming alcohol regularly (10+ units per week). Exclusion cri-
teria include previous or current diagnosis of alcohol use disorder or
being on medication contraindicated to alcohol. A priori sample size
calculation using G*power analysis determined n=128 would be the
sample size to achieve 80% power (Cohen, 1988) to detect a moder-
ate effect size (f=0.25) for the main effects of social influence and
environment on value at a significance level of 0.05. This study was
granted ethical approval by the host university's ethics committee
(REF: 10989, 03-03-2022) and all participants provided informed con-
sent. Data collection took place between April 2022 and July 2024.

Materials

Alcohol Use Disorder Identification (AUDIT)
(Saunders et al., 1993)

The AUDIT is a scale assessing quantity and frequency of alcohol use
as well as behavior and consequences associated with drinking. The
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AUDIT contains 10 items and demonstrated good internal consist-
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ency in this sample (ot=0.82) and has been shown to have excellent
validity (Daeppen et al., 2000).

Alcohol Urge Questionnaire (AUQ) (Bohn et al., 1995)

The AUQ is an 8-item questionnaire providing an index of acute
craving. The AUQ had excellent internal consistency (ot=0.95)
within this sample and has been validated for the real-time
measurement of alcohol craving in human laboratory research
(MacKillop, 2006).

Subjective Intoxication Scales (SIS) (Duka et al., 1998)

The SIS consisted of six 5-point Likert scales (strongly disagree to
strongly agree) which assessed subjective feelings of “lightheaded,”

o«

“irritable,” “stimulated,” “alert,” “relaxed,” and “contented.” Previous
studies have shown the SIS is sensitive to alcohol intoxication

(Jackson et al., 2001; Rose & Duka, 2006).

Value-based measures

Brief assessment of alcohol demand (BAAD)
(Owens et al., 2015)

The BAAD is a 3-item scale assessing the most widely used indi-
ces of alcohol demand: Intensity, Omax, and Breakpoint. Intensity
is the maximum consumption at no cost, and is measured using
the question “If drinks were free, how many would you have?”
Responses to this question were given in number of drinks and
choices ranged from O to 10+ in 1 drink increments. Omax is the
greatest expenditure an individual is willing to spend on alcohol
across prices, and measured using the question “What is the maxi-
mum total amount you would spend on drinking during that drink-
ing occasion?” Responses to this question were given in pounds
and choices ranged from £0 to £30+. Breakpoint is the price at
which consumption of alcohol is suppressed measured using the
qguestion “What is the maximum amount you would pay for a sin-
gle drink?”. Responses to this question were given in pounds and
choices ranged from £0 to £15+ in £1 increments. The BAAD
has been found to produce comparable results to those ob-
tained with the full Alcohol Purchase Task (Merrill & Aston, 2020;
Owens et al., 2015).

Visual analogue scale (VAS) (Hayes & Patterson, 1921)
The VAS had anchor points at 0 and 100. Participants were asked

to rate “how much they value” the alcoholic drink they had just con-
sumed by clicking their cursor at a point along the line. VASs have

been reliably used to measure momentary value in previous research
(Chen et al., 2016).

Concurrent choice task (CCT)

Participants were presented with 40 two-alternative-forced choice
trials of alcohol and soft drink images in which they were required
to press a key corresponding to either image to win “points.” Each
choice had only a 50% chance of yielding a point to increase switch-
ing between rewards (Rose et al., 2013). As concurrent choice tasks
reflect goal-directed behavior toward a drug (Hogarth, 2020), they
are considered to be indicative of the relative value of the drug ver-
sus the alternative reward (Hardy et al., 2018; Hogarth & Field, 2020;
Moeller et al., 2013).

Over the 40 trials, the left/right location of the alcohol and
nonalcohol stimulus was counterbalanced. The alcohol and soft
drink images were taken from the Amsterdam Beverage Picture
Set (ABPS; Pronk et al., 2015). Concurrent choice tasks have been
validated as a measure of the relative value of one commodity over
another (Hogarth & Field, 2020).

Procedure

Participants were randomly allocated to one of two locations (stand-
ard unadorned laboratory or the seminaturalistic bar laboratory, see
supplementary materials Figures S1 and S2 for visualizations) and
one of two social influence conditions (positive appraisal of the
alcohol by a confederate or negative appraisal of the alcohol by a
confederate). The seminaturalistic bar laboratory is a purpose-built
laboratory designed to increase the ecological validity of alcohol re-
search by imitating a typical British pub environment including beer
pumps, shelves of spirits with optic mounts, posters, and other al-
coholic advertisements and has been validated as a setting to pro-
mote alcohol use in previous studies (Field & Jones, 2017; Jones
et al., 2013; McGrath et al., 2016). The standard unadorned labo-
ratory was approximately the same size, furnished with tables and
chairs. Participants and the confederate were initially breathalyzed
(randomization to condition occurred prior to participant attend-
ance) and separated using a room divider under the pretense of com-
pleting the initial questionnaires anonymously.

The confederate was unknown to the participant and was in-
structed to attend the experiment meeting point at the same time
the participant was given so that the researcher could take them
both into the laboratory together. The confederate was one of a pos-
sible 8 (demographics: 29F, 27F, 20F, 26F, 32F, 20M, 24M, 29M).
Participant and confederate gender was not matched as previous
research, both experimentally and observationally, has shown there
are no gender differences in drinking imitation for participant gen-
der or confederate gender (Larsen et al., 2010, 2012), and confeder-
ates were chosen for each session based on their availability at the
time. Sensitivity analyses indicated that the effect of confederate
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appraisal on alcohol consumption was more pronounced when the
confederate was of the opposite gender to the participant, suggest-
ing a potential moderating role of interpersonal gender dynamics
(see Supplementary Materials for exploratory factor of confederate/
participant gender matching in Appendix S1).

The participant then completed the AUDIT, first AUQ, and first
SIS. Participant and confederate were then brought together for an
initial limited drinking session in which both were presented with a
small half-pint (285 mL) glass of either beer (4.5% ABV) or cider (4.5%
ABV) depending on preference (confederate drink is alcohol-free
alternative) and asked to drink as much or as little as they choose
in 5-min and rate the taste of the drink using a 9-point Likert scale
(anchors: Like Extremely to Dislike Extremely). The confederate
was given specific instructions depending on the condition. During
the positive appraisal condition, the confederate was instructed to
rate the drink as “like very much” and tell the participant they were
doing so. They were also instructed to say to the participant that
they “really liked” the drink, and also instructed to drink the majority
of the beverage so it was visible to the participant. For the nega-
tive appraisal condition the confederate was given the opposite in-
structions to rate as “dislike very much” and to tell the participant
they “really disliked” the drink, they drank only a small amount of
the beverage. Aside from this, confederates were not given an exact
script to follow as this would not represent a realistic context (Larsen
et al.,, 2009) and may have increased participant awareness of the
study aims if the conversation felt unnatural.

Following the first drinking session, participants and confeder-
ates were again separated behind dividers, and the participant com-
pleted the VAS, the CCT, a second AUQ and SIS, and the BAAD.
Participants were then presented with 1 pint (568 mL) of the same
drink they chose earlier for 10min of ad libitum consumption and
again asked to drink as much or as little as they wanted while rating
the taste on the 9-point Likert scale. Participants had originally been
led to believe that we were interested in the effect of glass size on
perceived taste as a cover story to reduce awareness of the mea-
surement of consumption. The participant and confederate would
remain separate for the ad libitum drinking to prevent any mimicry
effects that might have been observed. However, participants would
also believe the confederate was drinking behind the divider. Finally,
participants were asked to report what they believed the aims of the
study were (to assess awareness of any deception). One participant
correctly guessed the aims of the study, and as such, analyses were
performed including and excluding them, and the results were found
to be unchanged. Participants were then debriefed and breatha-
lyzed again to ensure participants did not leave the laboratory over
0.17 mg/L BrAc (Figure 1).

Data analysis
Data analysis was conducted using R studio, with the “dplyr”

(Wickham et al., 2023), “ggstatsplot” (Patil, 2021), “WRS2” (Mair &
Wilcox, 2020), “psych” (Revelle, 2020), and “lavaan” (Rosseel, 2012)
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Participant and confederate enter
standard unadorned lab

Participant and confederate
enter semi-naturalistic bar lab

| |

Participant and confederate
breathalysed

|

Participant and confederate
separated

|

Participant completes AUDIT,
SIS, and AUQ

|

Participant and confederate
brought togetherfor limited
drinking session (285ml)

} l

Confederate Confederate Confederate
drinkswhole takes 1 sip and drinkswhole
drinkand rates rates drink low drlnk}and rates
drinkhigh drinkhigh

I V| /

Participant and confederate
separated

|

Participant completed VAS,
CCT, AUQ, SIS, and BAAD

l

Participant completes 10-
minute Ad-Libitum
consumption

|

Participant awareness
assessment

|

Debrief

Confederate
takes 1 sip and
rates drinklow

FIGURE 1 Procedure flow chart. AUDIT, Alcohol Use Disorder
Identification Test; AUQ, Alcohol Urge Questionnaire; BAAD, Brief
Assessment of Alcohol Demand; CCT, Concurrent Choice Task; SIS,
Subjective Intoxication Scale; VAS, Visual Analogue Scale.

packages. Ad libitum alcohol consumption (in mL), the three BAAD
indices, VAS rating, and percentage alcohol choice in the concur-
rent choice task (number of times alcohol images were chosen/
total trials x 100) were the dependent variable for repeated meas-
ures 2 (Social influence: Positive vs. Negative)x 2 (Environment:
Bar laboratory vs. Standard unadorned laboratory) ANOVAs.
Given some deviations from normality for these variables, we also
conducted sensitivity analyses using robust ANOVAS based on
medians and also ANOVAS based on 10% trimmed means (a 10%
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trimmed mean cuts off 10% at the lower end and 10% the higher

end of the distribution: see Mair & Wilcox, 2020). This analysis

did not substantially influence the primary results (no change in p-
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values from significant to nonsignificant or vice versa); therefore,
we retained results from nonrobust 2 x2 ANOVAS in line with our
preregistration.

Correlations were also performed between the value proxies
and ad libitum consumption. Additionally, linear regressions were
conducted to determine whether ad libitum consumption, craving
change (as assessed by the difference between time 1 and 2 in the
alcohol urge questionnaire) and AUDIT score predicted any of the
value proxies. Finally, an exploratory mediation analysis was con-
ducted to examine the effect of social influence (positive vs. neg-
ative appraisal) on alcohol consumption, with intensity serving as a
mediator. Bootstrapping with 5000 samples was used to estimate

confidence intervals for the effects.

RESULTS
Participant characteristics

Table 1 summarises the participant characteristics of the current
sample split by condition.

Table 2 shows the means and standard deviations across
conditions.

Table 3 demonstrates that the only significant effect found
was the main effect of social influence on intensity. Higher inten-
sity scores were found in the confederate positive appraisal condi-
tion (Mean=4.34 SD=2.80) compared with the negative appraisal
condition (Mean=3.39 SD =2.23, d=0.38).

Ad libitum consumption

A 2x2 between-subjects ANOVA was conducted to determine the
effect of social influence and environment on the amount of alcohol
consumed ad libitum. There was a significant main effect of social in-
fluence on alcohol consumed (F (1,135)=7.60, p=0.007, np2=0.05)
with more alcohol consumed in the positive appraisal condition
(Mean=221.07mL, SD=121.76) compared to the confederate neg-
ative appraisal condition (Mean=164.71mL, SD=111.80: d=0.48
[95%: 0.14 to 0.81]). However, there was no significant main effect
of environment (F (1,135)=1.30, p=0.255, yp?=0.01) and no signifi-
cant interaction (F (1,135)=2.18, p=0.142, npz =0.02) (Figure 2).

Value associations

Table 4 shows that intensity and the VAS rating of the alcoholic drink
were significantly associated with ad libitum consumption.

Mediation of intensity between social influence and
ad libitum consumption

The total effect model revealed that social influence signifi-
cantly predicted alcohol consumption, R?=0.058, F (1,135)=8.33,
p=0.004, meaning that 5.8% of the variance in alcohol consumption
could be explained by social influence and intensity (B=57.86, 95%
Bootstrapped Cl=19.25 to 97.29) (Figure 3).

The indirect effect of social influence on alcohol consumption
through intensity was also significant (B=10.40,95% Bootstrapped
Cls=0.34 to 23.59) indicating that intensity significantly mediates

TABLE 1 Demographicinformation of the participants, split by experimental condition.

Experimental condition Mean age (SD) Mean AUDIT (SD) Gender

Bar laboratory/Positive Appraisal 26.37 (17.00) 11.64 (4.94) 23 female, 12 male
Bar laboratory/Negative appraisal 24.80 (14.07) 11.57 (5.75) 23 female, 12 male
Standard unadorned laboratory/Positive appraisal 28.20(14.43) 10.71 (5.76) 22 female, 13 male
Standard unadorned laboratory/Negative appraisal 23.89 (10.86) 12.15(5.14) 22 female, 13 male
Total 25.81(14.20) 11.51(5.38) 90 female, 50 male

TABLE 2 Means and standard deviations of proxy measures of value across conditions.

Bar laboratory/positive Bar laboratory/negative Standard unadorned Standard unadorned

appraisal appraisal laboratory/positive appraisal laboratory/negative appraisal
Intensity Mean=4.33,SD=2.59 Mean=3.46,5SD=2.31 Mean=4.34,SD=3.04 Mean=3.32,5SD=2.18
Omax Mean=15.00, SD =8.20 Mean=12.71,SD=8.52 Mean=17.43,SD=10.74 Mean=13.97,SD=9.44
Breakpoint Mean=4.12,SD=1.75 Mean=3.54,SD=1.09 Mean=4.14,SD=1.46 Mean=3.76,SD=1.54
CCT Mean=51.59%, SD=22.94% Mean=52.21%,SD=22.09% Mean=47.93%, SD=20.10% Mean=45.52%, SD=18.90%
VAS Mean=50.61, SD=26.43 Mean=238.85, SD=25.75 Mean=53.85, SD=25.32 Mean=51.36, SD=22.23

Note: Intensity =number of drinks if free; Omax=amount willing to spend on single drink in £; Breakpoint=total amount willing to spend on drinking
occasion in £; CCT=Concurrent Choice Task for alcohol (% indicates alcohol choices);VAS =Visual Analogue Scale (value indicates score on 0=no
value to 100=high value).
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Social influence

Intensity F(1,133)=
Omax F(1,133)=
Breakpoint F(1,133)=
CCT F(1,133)=
VAS F(1,133)=

4.74,p=0.031, np?=0.03*
3.38, p=0.068, np=0.02
3.64, p=0.059, np?=0.03
0.05, p=0.826, np>=0.00
2.89, p=0.091, np?=0.02

ALCOHOL & s
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TABLE 3 ANOVA results for the main effects and interactions of social influence and environment on proxy measures of value.

Environment Social influence x environment
F(1,133)=0.2, p=0.885, np>=0.00 F (1,133) =0.027, p=0.870, np?>=0.00
F(1,133)=1.34, p=0.249, np?>=0.01 F (1,133) =0.14, p=0.713, np?>=0.00
F (1,133)=0.24, p=0.630, np*=0.00 F (1,133) =0.16, p=0.692, np?=0.00
F(1,133)=2.08, p=0.151, np>’=0.02 F (1,133)=0.18, p=0.674, np>=0.00
F (1,133)=3.43, p=0.066, np>=0.03 F (1,133)=1.18, p=0.280, np?=0.01

Note: Intensity =number of drinks if free; Omax=amount willing to spend on single drink in £; Breakpoint=total amount willing to spend on drinking
occasion in £; CCT=Concurrent Choice Task for alcohol (% indicates alcohol choices);VAS = Visual Analogue Scale (value indicates score on 0=no

value to 100=high value).
*Significant at the p<0.05 leve

400-

300-

adlib

200-

100-

—@—{ firean = 140.43

@ - { fnean = 224.14
@ - Hi fnean = 19265

» 1] Blmeen = 217.71

Bar Lab / Negative Appraisal Bar Lab / Positive Appraisal Standard Lab / Negative Appraisal Standard Lab / Positive Appraisal
(n=35) (n=135) (n=34) (n=35)

Full_Condition

FIGURE 2 Ad libitum alcohol consumption in milliliters across the 2 (Social Influence: Positive vs. Negative) x 2 (Environment: Bar
laboratory vs. Standard unadorned laboratory) groups. There is a main effect of social influence, indicating positive appraisal increased
alcohol consumption versus negative appraisal. Large dot in each condition=mean ad libitum consumption in each condition. Small
dots=individual participant ad libitum consumption. Shape of plots=visualization of distribution across conditions.

TABLE 4 Associations between ad libitum alcohol consumption and the proxies for value.

Ad libitum consumption

*p<0.05.

Intensity
r=0.27*
p=0.012

0.95 (0.43)*

Omax Breakpoint CCT VAS
r=0.14 r=-0.12 r=0.23 r=0.21*
p=0.430 p=0.460 p=0.080 p=0.010

a Nﬂ.os (4.42) *

Social Influence

¢ Ad-libitum
consumption
57.86 (19.85) **

FIGURE 3 Mediation pathway demonstrated the indirect effect of intensity on the relationship between social influence and ad libitum
consumption. **p<0.01; *p<0.05.
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as the bootstrapped confidence interval does not include zero.

Value predictors

Linear regressions were performed to determine the predictors of
value proxies.

Table 5 shows ad libitum consumption predicted variance in
three of the 5 proxy value measures (intensity, CCT, and VAS) and
the change in AUQ predicted variance in the intensity index.

DISCUSSION

The current study sought to examine the effects of social influence
and environment on a participant's subjective value of alcohol and
the amount of alcohol they consumed ad libitum. We found a main
effect of social influence on ad libitum consumption and the inten-
sity index of the BAAD. Greater consumption and higher intensity
scores were found when the confederate had a positive appraisal for
the alcohol in the limited drinking session compared to when they
gave a negative appraisal. We did not, however, find any effects of
environment on ad libitum consumption or any of the proxy meas-
ures of value, or any interactions between social influence and envi-
ronment. We also found that only ad libitum consumption predicted
variance in intensity; CCT and VAS and AUQ change predicted vari-
ance in intensity. As such, we did not fully support any of our prereg-
istered hypotheses. In exploratory mediation, we demonstrated the
effects of social influence on ad libitum consumption were mediated
by intensity, suggesting value does play a mechanistic role in the de-
cision to consume alcohol.

Our finding that social influence had a significant effect on ad li-
bitum consumption is consistent with previous work on the effect of
social influence and alcohol consumption (Dallas et al., 2014; Larsen
et al., 2009, 2010, 2012; Robinson et al., 2016) in that participants
drink more alcohol when the confederate drinks more alcohol and
provides a positive appraisal of the drink (however, notably our ef-
fect size was somewhat smaller than other studies, which may be

possibly explained by having multiple possible confederates). What

this study also demonstrates is that this effect persists after the par-
ticipant and confederate are separated, and this is potentially due
to the increased value of the alcohol (based on the intensity index)
following the positive appraisal.

Social influence not having a significant effect on omax or break-
point might be explained by the value naturally being suppressed
in laboratory environments regardless of the seminaturalistic set-
ting due to time of day and unrealistic obligations to drink (Larsen
et al., 2009). With intensity being consistently the most sensi-
tive index of the BAAD to changes in value (Acuff, MacKillop, &
Murphy, 2020; Acuff, Soltis, & Murphy, 2020; Yates et al., 2023), it
is possible that intensity is the only demand index sensitive enough
to have detected any changes. Intensity is also the only index of de-
mand thought to reflect pure value, irrespective of financial costs
(MacKillop et al., 2009). It also may be the case that the omax and
breakpoint null findings stem from the use of the BAAD. With the
BAAD, omax and breakpoint are derived from single items and
not from molar behavioral patterns as they would be in the stan-
dard alcohol purchase task (Murphy & MacKillop, 2006; Tucker &
Vuchinich, 2015), whereas intensity is always a single item. However,
with the CCT and VAS also unable to detect any changes in value,
consistent with Yates et al. (2023), there may be a much simpler
explanation that the role of alcohol value is smaller than initially
thought and there are other unknown mechanisms.

The lack of significant effects of environment on any value proxy
or ad libitum consumption is inconsistent with previous research
(Monk & Heim, 2013, 2014; Stanesby et al., 2019). Again, this may
be partly explained by the natural suppression of drinking behaviors
under observation, and the seminaturalistic bar laboratory failing to
fully represent a real-world environment. A replication of the study
using a real pub/bar would be an important follow-up in order to
determine whether behaviors are suppressed in the laboratory envi-
ronments (Gough et al., 2021; Robinson et al., 2015).

There are some more limitations of the current study to be aware
of when considering these findings, however. As discussed, the CCT
and VAS may not be sensitive enough tasks to detect small changes
in value, and a task more suited to detecting these changes and more
suited to modeling the internal processes of VBDM, such as the task
used in Copeland et al. (2023, 2024), might be better utilized in fu-
ture studies to expand on the current work. The VBDM task models

TABLE 5 Predictors of value proxies in a linear regression, based on alcohol consumption variables.

Intensity Omax

Ad libitum B=0.01 SE =0.00, =-0.01, SE=0.01,
Cl=-0.01to 0.00, Cl=-0.02to0 0.01,
p<0.001*** p=0.194

AUDIT B=0.07,SE=0.04, B=-0.12, SE=0.15,
Cl=0.01t0 0.15, Cl=-0.421t00.18,
p=0.084 p=0.425

AUQ change B=0.08,SE=0.04, B=0.21 SE =0.15
Cl=0.01t00.16, Cl=-0.09 to 0.50
p=0.035* p=0.165

***n<0.001, *p<0.05.

Breakpoint CCT VAS

B=0.00, SE=0.00, =-0.04,SE=0.02, =-0.04,SE=0.02,
CI=0.00 to 0.00, Cl=-0.07 to -0.01, Cl=-0.07 to -0.00,
p=0.153 p=0.015* p=0.033*

B=0.01, SE=0.02, =-0.15,SE=0.34, =-0.24, SE=0.40,
Cl=-0.04 to 0.06, Cl=-0.81t00.52, Cl=-1.03 to 0.56,
p=0.695 p=0.661 p=0.555

B=0.02,SE=0.02,
Cl=-0.03 t0 0.07,
p=0.417

B=0.24,SE=0.33,
Cl=-0.42t00.89,
p=0.478

B=0.75, SE=0.40,
Cl=-0.04 to 1.54,
p=0.063
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value using evidence accumulation rates (Ratcliff & McKoon, 2008),
which is a somewhat closer representation of how the value process
might work according to (Berkman et al., 2017). Additionally, as dis-
cussed in the introduction, the tasks used might better represent
Contextualized reinforcer pathology.

A further limitation of the current study is that we failed to
control for time of day (although all testing began after 12pm) or
day of the week, and epidemiological evidence suggests increased
consumption on evenings/weekends (Room et al., 2012; Stanesby
et al. 2019). However, although these variables have not been shown
to moderate ad libitum drinking in the laboratory (Jones et al., 2013).
Additionally, future research could expand on these findings by ex-
amining other value inputs that might lead to more robust changes
in the value of alcohol in experimental settings such as emotional
affect (Dora et al., 2024) and the presence of alcohol-free alterna-
tive activities (Weinsztok et al., 2023). It would also be beneficial
to examine how value inputs affect moment-to-moment changes in
value and how that affects alcohol consumption in the real world
using ecological momentary assessment designs such as seen in
Motschman et al. (2022).

In conclusion, we demonstrated that social influence has a sig-
nificant effect on ad libitum consumption and a measure of relative
value (intensity), whereby positive appraisal of alcohol by a confed-
erate led to increased alcohol consumption, as well as the subjective
value of alcohol (higher intensity score). We also found that intensity
significantly mediated the relationship between social influence and
ad libitum consumption, suggesting that the relative value of alcohol

is at least in part involved in decisions to consume alcohol.
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