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Abstract

Aims: We sought to explore how acute alcohol exposure alters decision-making in rats performing an approach-avoid decision-making task.
Increasing concentrations of alcohol were mixed with decreasing concentrations of sucrose to mimic mixed/sweetened alcoholic beverages.
Methods: Rats were trained on an apparatus in which different concentrations of sucrose were available in four different corners of the arena.
During daily sessions, a tone signaled each trial start, followed by illumination (15 lux, blue LEDs) of a single corner port, indicating the potential
availability of sucrose at that location. The rat (one rat per arena, both females and males) then chose to approach the lit corner to have the
solution dispensed or avoid it, with no solution being dispensed. We examined how the decisions to pursue sucrose rewards shifted with the
addition and subsequent removal of ethanol from the sucrose ports.
Results: Males were greatly affected by the introduction of alcohol into the task environment, shifting their approach preference to solutions
containing higher alcohol concentrations rather than maintaining the prior preference for high-sucrose-concentration solutions. In contrast,
females’ choice patterns and task performance remained largely unchanged. We also explore a method for identifying changes in decision-
making tendencies during and after alcohol consumption within individual subjects.
Conclusions: This research explores the introduction of alcohol in varying concentrations with sucrose solutions during an approach-avoid task,
with male decision-making and behavioral patterns significantly impacted. We also explore a novel approach for identifying individual adaptations
of decision-making behavior when alcohol becomes available, which could be expanded upon in future research.
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Introduction

The consumption of alcohol is widespread in multiple dif-
ferent demographics within the USA (Centers for Disease
Control and Prevention (CDC) 2023) and around the world
(Degenhardt et al. 2008,Rehm 2016) with alcoholic beverages
greatly varying in their alcohol content and flavor. While
alcohol consumption behavior is incredibly complicated and
driven by several factors (Young-Wolff et al. 2011), one impor-
tant factor is the taste of the alcohol (Bachmanov et al. 2003,
Duffy et al. 2004, Youngentob and Glendinning 2009), with
sweetened alcohol being linked to increased consumption
(Ayoub et al. 2020, Wakabayashi et al. 2021). Alcohol use
also impacts decision-making and, according to some findings,

increases the likelihood that risky decisions are selected (Fein
et al. 2004, Lane et al. 2004, George et al. 2005, Noël et al.
2007, Bidwell et al. 2013, Kornreich et al. 2013, Brevers
et al. 2014, Wallin-Miller et al. 2017, Aguirre et al. 2020,
Burnette et al. 2021). However, other studies examining risk-
taking and alcohol consumption have found that alcohol
does not increase risk-taking behavior (Mitchell et al. 2011,
Bernhardt et al. 2019, Horn et al. 2022, Karlsson et al. 2022),
thus alcohol’s influence on risky decision-making remains an
active research topic of interest. Decision-making is also a
useful tool for comparing the impact of alcohol consumption
across individuals or groups and probing alcohol-induced
changes in other cognitive functions (Weissenborn and Duka
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2003, Field et al. 2010, Dry et al. 2012, Van Skike et al.
2019). Thus, it is critical to explore how decision-making
changes with the presentation of alcohol–sucrose solutions at
varying concentrations and how subsequent decisions may be
influenced by prior alcohol-related choices. Here, we use our
novel task environment (Ibáñez Alcalá et al. 2024) to explore
how decision-making changes when a substance like alcohol
is added as a choice that can be approached or avoided.
Various models have been employed to study the impact of

alcohol on behavior in rodents. Self-administration tasks are
often used to study voluntary alcohol consumption; however,
these tasks typically offer only two amounts of alcohol linked
to an operant response (Beckwith and Czachowski 2016).
The conditioned place preference model provides an oppor-
tunity to assess choice behavior for a neutral versus alcohol-
paired chamber on a test day following conditioning sessions.
However, this model lacks clearly defined time points when
the animal makes decisions, making it challenging to analyze
specific moments of choice (Lucke-Wold 2011). The runway
model is effective in assessing motivated behavior; however, it
also lacks the ability to assess discrete choice points, compli-
cating the understanding of underlying neuronal mechanisms
during decision-making (Pandy and Khan 2016). The Iowa
Gambling Task is used to evaluate risk-taking behavior and
complements our task by offering additional perspectives on
decision-making under uncertain conditions (Spoelder et al.
2015). Another method used to examine alcohol is the two-
way access protocol, where an illuminated light signals the
availability of a retractable sipper, then subjects have time to
drink before the sipper retracts. Measures like time spent at
the sipper and consumption of ethanol are recorded, tracking
time and condition (McCane et al. 2014, Linsenbardt et al.
2019). To expand on the current rodent models, the present
study aimed to develop a novel task paradigm that combines
etiological validity with a task offering distinct choices, similar
to self-administration but with multiple decision points across
different contexts, enabling us to explore how alcohol in a
decision-making task environment will change choice and
decision-related behavior. To achieve this, we utilized our pub-
lished REward-COst in Rodent Decision-making (RECORD)
system to create a versatile model for studying the effects of
acute alcohol consumption on decision-making (Ibáñez Alcalá
et al. 2024).
Using the RECORD system (Ibáñez Alcalá et al. 2024),

which administers four different solutions that can be
approached or avoided during an experimental session, we
examined approach-avoid decision-making in rats across
different timeframes and between two different conditions,
non-conflict and conflict. During non-conflict sessions, the
LEDs signaling solution dispensation were set to 15 lux for all
40 trials of a behavioral session. Conflict sessions consisted
of 20 non-conflict trials in which light intensity was set to
15 lux and 20 conflict trials in which light intensity was set to
320 lux. The conflict arises from the desire to approach the
appetitive reward and the desire to avoid the punishing bright
light. The alcohol task, similarly to the non-conflict condition,
set LEDs to 15 lux throughout the session, but offered
solutions that contained alcohol and sucrose mixed in inverse
concentrations (higher sucrose solutions were mixed with
lower alcohol solutions and vice versa). By providing sucrose
and alcohol in inverse concentrations, we wanted to examine
if rats would retain their preference for the high-sucrose
solutions or shift to approaching solutions containing higher
alcohol concentrations during acute exposure conditions. To

describe the relative timeframe when an experiment took
place, we use “pre-alcohol” for sessions performed prior
to alcohol exposure, proximal-post-alcohol for 1–4 days
after a period of alcohol sessions, and distal-post-alcohol
for after alcohol sessions were no longer ran up until the
experiment’s end (∼2 months later). In summation, subjects
performed pre-alcohol non-conflict and pre-alcohol conflict
sessions before alcohol exposure with conflict sessions having
trials that set LED light intensity to 320 lux. Alcohol offered
alcoholic solutions. Proximal-post-alcohol non-conflict and
proximal-post-alcohol conflict were conflict and non-conflict
sessions performed shortly after a period of alcohol task
performance. Finally, distal-post-alcohol non-conflict and
distal-post-alcohol conflict sessions were performed for
2 months after alcohol was removed. We found that alcohol
significantly changed the approach rate of rats within the task
environment (Fig. 1), and that these differences were primarily
due to changes in male approach rates (Fig. 2). These changes
in approach rate persisted after alcohol was removed from
the task environment (Figs. 3 and 4).

Methods

Animal ethics statement

The project received approval for all protocols from the
University of Texas at El Paso Institutional Animal Care and
Use Committee and followed the Guide for Care and Use of
Laboratory Animals (IACUC reference number: A-202009-1).

Animals

Male and female Long Evans rats were housed in venti-
lated cages under a 12:12 light/dark cycle at 22± 2◦C and
50± 10% humidity with two rats of the same sex per cage.
They had access to food and water ad libitum while in the
home cage. Male rats weighed 542.8 ± 42.4 g on average
while female rats weighed 299.9± 25.7 g on average. Rats
performed behavioral sessions during the dark phase of the
light cycle.

RECORD framework

We leveraged the RECORD system to introduce alcohol as a
component of cost–benefit decision-makingwithin a foraging-
like environment (Ibáñez Alcalá et al. 2024). On average,
training rats to perform RECORD tasks took 9 weeks. The
RECORD arena is divided into four quadrants, each distin-
guished by a different floor pattern (we used diagonal, grid,
horizontal, and radial patterns). Diagonal, grid, horizontal,
and radial refer to the floor patterns printed on the maze floor
for rats to use as tactile/visual cues to discriminate between
the quadrants. Rewards were delivered into a “reward zone”;
each quadrant had one reward zone and consistently delivered
the same sucrose concentration as a reward during tasks (9%
diagonal, 5% grid, 2% horizontal, 0.5% radial). Dimmable
LED lights are embedded in each reward zone to signal the
active port on each trial and to serve as a cost associated
with the reward offered. In general, sessions were run over
the course of 5 days with no sessions run over the weekend.

Non-conflict and conflict tasks

During the non-conflict tasks, the LEDs at each reward
zone were set to emit at 15–20 lux. The animals were
11.05± .22 months old on average at the beginning of the
non-conflict task. The conflict task, in contrast, sets the LEDs
to emit at a maximum of 320 lux which rats find aversive
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Alcohol consumption in a rodent model of decision-making 3

Figure 1 Overview and general analysis of behavioral tasks. Pre-alcohol non-conflict (a), pre-alcohol conflict (b), and alcohol (c) tasks utilizing the
RECORD setup where one of four solutions are dispensed into a bowl surrounded by LED lights per trial (40 trials per session). Setup of the
experimental tasks (d) and individual trials (e) used in the study. (f) Example of psychometric function from a singular pre-alcohol non-conflict session,
fitted with a 4-parameter logistic model (f (x)= d + (a− d )/(1+ (x/c)b)). Individual (n= 20) psychometric functions demonstrating approach rate in
pre-alcohol non-conflict (g), pre-alcohol conflict (h, left), and alcohol tasks (h, right). Each line represents the psychometric function of an individual animal
in a single session. For clarity, 20 representative sessions were randomly selected for visualization. (i) No significant difference is observed in cumulative
distribution of inflection points between pre-alcohol non-conflict and alcohol (KS test, P = .08) or distal-post-alcohol non-conflict tasks (KS test, P = .75).
(j) When comparing alcohol to pre-alcohol non-conflict (MANOVA, Wilks’ �= .9340, F (4, 268)=4.73, P = .0011) and distal-post-alcohol non-conflict to
pre-alcohol non-conflict (MANOVA, Wilks’ �= .9449, F (4, 170)= 2.48, P = .0459), approach rates are significantly different

(figure 2b from Ibáñez Alcalá et al. 2024). The animals were
11.85± 0.37 months old on average at the beginning of the
conflict task. During a conflict task, each reward zone was
pseudo-randomly and equally active for low or high cost (lux
level) for each trial (50% low cost: 50% high cost).

Acute alcohol task

Alcohol was mixed with the pre-existing sucrose concen-
trations and offered with non-conflict task LED brightness
(15–20 lux). Solutions were mixed as follows: (a) 9 g of
sucrose, 1 mL of Everclear brand alcohol (95%), and 99 mL
of water; (b) 5 g of sucrose, 4 mL of Everclear brand alco-
hol, and 96 mL of water; (c) 2 g of sucrose, 10 mL of
Everclear brand alcohol, and 90 mL of water; and (d) 0.5 g
of sucrose, 20 mL of Everclear brand alcohol, and 80 mL
of water (Ibáñez Alcalá et al. 2024). Experimental sessions,
aside from the differences in reward solutions, were similar
to the pre-alcohol non-conflict task. Twenty rats (10 males
and 10 females) participated in 158 sessions for this task,

with 77 sessions conducted by males and 81 by females. All
rats ran the same number of behavioral sessions; however,
some sessions had missing data due to problems during data
preprocessing or storage and, thus, were unable to be ana-
lyzed. On average, males consumed 0.47± 0.16, 0.36± 0.14,
0.41± 0.07, and 0.12± 0.02 g/kg alcohol under 0.5%, 2%,
5%, and 9% sucrose conditions, respectively. In contrast,
females consumed 0.76± 0.34, 0.63± 0.23, 0.79± 0.08, and
0.25± 0.02 g/kg under 0.5%, 2%, 5%, and 9% sucrose
conditions, respectively.

Brief overview of all task types

We used three task types: a non-conflict task (Fig. 1a), a
conflict task (Fig. 1b), and an alcohol task (Fig. 1c). First,
pre-alcohol non-conflict (115 sessions total) and pre-alcohol
conflict (125 sessions total) tasks ran for 4 weeks. After this
period of conflict and non-conflict task performance, 158
sessions of the alcohol task were completed over 5 weeks.
Proximal-post-alcohol conflict and proximal-post-alcohol
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Figure 2 Sex differences during acute alcohol task performance. Approach rates for individual sessions for all rats (n= 10) in pre-alcohol non-conflict
(a) and alcohol (b) tasks, separated by sex. For clarity, 10 representative sessions were randomly selected for visualization. (c) Compared to pre-alcohol
non-conflict, alcohol inflection point shifted significantly left in males (top, KS test, P = .004), but not females (bottom, KS test, P = .96). There were no
significant differences for either sex comparing pre-alcohol non-conflict to distal-post-alcohol non-conflict (male: P = .17; female: P = .64). (d) Approach
rate is significantly different between pre-alcohol non-conflict and alcohol for males (MANOVA, Wilks’ �= .8156, F (4, 126)= 7.12, P < .0001) but not
females (MANOVA, Wilks’ �= .9746, F (4, 137)= .89, P = .04701). (e) Mean daily (e.g. per session) alcohol consumption values for males and females
collapsed across four concentrations. There was no significant difference between the groups (unpaired t-test: P = .9207). (f) Psychometric functions for
males and females across four alcohol concentrations. MANOVA did not detect a significant difference between the two sexes (Wilks’ �= .5496, F (4,
13)= 2.66, P = .0802). (g) Mean alcohol consumption values for males and females collapsed across four concentrations, normalized by body weight.
Females consumed significantly more alcohol than males (unpaired t-test: P < .0001). (h) Psychometric functions for males and females across four
alcohol concentrations, normalized by body weight. MANOVA revealed a significant difference between two sexes (Wilks’ �= .0326, F (4, 13)= 96.37,
P < .0001). (i) Based on figure 1 of Livy (2003), where rats were gavaged with 0.567 g of ethanol, resulting in a blood alcohol concentration (BAC) of
85 mg/dL, we estimated the BAC for each animal. Given that each session lasted ∼35 min and the half-life of ethanol in rat blood exceeds 1 h (Abel
1982), this provided a basis for our estimation

non-conflict tasks were defined as running between 1 and
4 days after the alcohol task. Lastly, distal-post-alcohol non-
conflict and distal-post-alcohol conflict tasks were performed
for 2 months without alcohol offers after the alcohol task
concluded (Fig. 1d). Each animal was limited to one task type
per day.
Each trial began with a tone at the 4-s mark, signaling

the start of the trial, followed by the activation of the offer
indicated by an LED light. The animal had 6 s to reach
the reward compartment to avail the reward. If the animal
entered the vicinity of the reward compartment, the reward
was dispensed and available for 7 s, during which the animal
could consume it. Afterward, the LED light was turned off and
the excess solution drained onto an absorbent pad beneath
the arena. Trials were separated by a 28-s inter-trial interval
(Fig. 1e). After finishing the session, rats were returned to their
home cage.

Twenty rats (10 males and 10 females) performed all
experimental conditions and timeframes (Supplemental
Fig. S1b).

Spatiotemporal behavioral dynamics

Features derived from behavioral data, such as approach rate,
collected during experimental sessions were used to analyze
individual and group task performance (Ibáñez Alcalá et al.
2024). In this paper, we analyzed a new feature, “Time in
reward zone,” which quantifies how long each rat spent
within the active reward zones during a trial. Behavioral data
and approach data were collected using high-speed cameras
and custom codes that are provided in the first RECORD
paper (Ibáñez Alcalá et al. 2024). The codes allowed trials
to progress automatically by detecting whether an animal
approached the reward zone, triggered or withheld solution
dispensation, and timed the next trial.
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Alcohol consumption in a rodent model of decision-making 5

Figure 3 Alcohol affects proximal cost benefit tasks. (a) Psychometric plots of approach rates for individual sessions of rats (n= 20) in
proximal-post-alcohol non-conflict and proximal-post-alcohol conflict tasks. For clarity, 20 representative sessions were randomly selected for
visualization. (b) Psychometric plots for individual sessions of all rats (n= 20) in distal-post-alcohol non-conflict and distal-post-alcohol conflict tasks.
(c) A significant shift of inflection points in distal-post-alcohol conflict compared to pre-alcohol conflict (KS test, P < .0001). (d) Approach rates were
significantly different across all task types (pre-alcohol non-conflict vs. proximal-post-alcohol non-conflict: MANOVA, Wilks’ � = .9292, F (4, 225)= 4.29,
P = .0023; pre-alcohol non-conflict vs. distal-post-alcohol non-conflict: MANOVA, Wilks’ �= .9449, F (4, 170)= 2.48, P = .0459; pre-alcohol conflict vs.
proximal-post-alcohol conflict: MANOVA, Wilks’ �= .8109, F (4, 176)= 10.26, P < .0001; pre-alcohol conflict vs. distal-post-alcohol conflict: MANOVA,
Wilks’ �= .9438, F (4, 171)= 2.55, P = .0413). (e) The bar plot shows the mean difference in approach rates between 320 lux (high-cost trials) and 15 lux
(low-cost trials) performed during same session/day for two experimental groups, pre-alcohol conflict, and proximal-post-alcohol conflict. Statistical
analysis using the Wilcoxon rank-sum test indicated that the difference in approach rates between the two light levels was statistically significant
(P = .008) in both tasks, suggesting that light level significantly influenced approach behavior in the pre-alcohol conflict and proximal-post-alcohol conflict
tasks

Psychometric function shape analysis

To analyze the psychometric function for each session of indi-
vidual animals, we fit the data using the function f (x) = d +
(a−d)/(1+ (x/c)b). This function characterizes the sigmoidal
relationship between the stimulus intensity, represented by
the concentration of sucrose on the X-axis, and approach
rate. In this equation, aand drepresent the upper and lower
horizontal asymptotes, respectively, indicating the maximum
and minimum response levels. Variables band care the growth
rate parameter and inflection point, respectively. For robust
analysis, we only included sessions where individual animals
completed at least 40 trials, disregarding any sessions with
fewer trials. This threshold ensures the reliability of the fitted
psychometric functions by providing sufficient data points
for accurate curve fitting. Goodness of fit (R2) was used to
determine how well the data fit the sigmoidal equation. The
psychometric function representing a session was considered
sigmoidal if the R2 ≥ 0.9.

Statistical analysis

All statistical analyses were performed using MATLAB
(R2022a) software.
The cumulative probability density of inflection points

between groups was compared using the two-sample
Kolmogorov–Smirnov (KS) test. To address the issue of
unbalanced sample sizes across different conditions (alco-
hol task performers vs. non-alcohol task performers), a

non-parametric bootstrapping method with 1000 iterations
was employed during the KS test.
Multivariate analysis of variance (MANOVA) was used to

evaluate the effects of group (e.g. pre-alcohol non-conflict
vs. proximal-post-alcohol non-conflict) on approach rates
across four concentrations. MANOVA was chosen because it
accounts for the interdependence among the dependent vari-
ables (approach rates at different concentrations) and allows
for a simultaneous evaluation of group differences across all
concentrations.This approach controls Type I error associated
with multiple comparisons and improves statistical power by
leveraging the relationships among the dependent variables.
Additionally, MANOVA aligns with the study’s objective to
identify overall patterns of group differences in approach
behavior.
The “fraction of sigmoid” for an animal within a particular

health group was calculated by dividing the number of sig-
moid sessions by the total number of sessions. Most rats met
or exceeded a threshold of 0.7, meaning >70% of sessions
were sigmoidal. Rats who had <70% of sessions that formed
sigmoidal functions were considered to “respond” to alcohol
exposure.
TheWilcoxon rank-sum test was used to compare approach

rates between different light conditions (e.g. L3 vs. L1) within
experimental groups. This non-parametric test was chosen
because it does not assume normality and is suitable for
comparing distributions between two independent samples.
The Kruskal–Wallis test was employed to examine differ-

ences in approach rates across trial sections within the same
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6 Giri et al.

Figure 4 Sex-dependent effects of alcohol observed in proximal tasks. Approach rates for individual sessions for all rats (male= 10, female= 10) in
proximal-post-alcohol non-conflict task (a) and distal-post-alcohol non-conflict task (b) separated by sex. For clarity, 10 representative sessions were
randomly selected for visualization. (c) No significant change in inflection point is observed across tasks or sex. (d) The difference in approach rates is
statistically significant between pre-alcohol non-conflict and proximal-post-alcohol non-conflict in males (MANOVA, Wilks’ � = .8044, F (4, 100)= 6.08,
P = .0002) but not in females (MANOVA, Wilks’ �= .9457, F (4, 120)= 1.72, P = .1498). Approach rates for individual sessions for all rats (10 males, 10
females) in proximal-post-alcohol conflict (e) and distal-post-alcohol conflict (f), separated by sex. (g) Proximal-post-alcohol conflict inflection point is
significantly changed compared to pre-alcohol conflict in both males (pre-alcohol conflict vs. proximal-post-alcohol conflict: KS test, P < .0001) and
females (pre-alcohol conflict vs. proximal-post-alcohol conflict: KS test, P = .02). (h) Differences in approach rate is statistically significant between
pre-alcohol conflict and proximal-post-alcohol conflict across both males (MANOVA, Wilks’ �= .6389, F (4, 88)= 12.43, P < .0001) and females
(MANOVA, Wilks’ �= .8362, F (4, 83)= 4.06, P = .0047). Approach rates between pre-alcohol conflict and distal-post-alcohol conflict are significant in
males (MANOVA, Wilks’ �= .8116, F (4, 92)= 5.34, P = .0007) but not in females (MANOVA, Wilks’ � = .9017, F (4, 74)= 2.02, P = .1008).

experimental condition and sucrose concentration, allowing
for the detection of significant differences across trial sections.
A chi-square test was performed to assess whether there

was a significant difference in the proportion of rats who were
above versus below 0.7 between the two sexes within the same
health group.

Results

Alcohol alters psychometric functions

The psychometric functions of approach rate typically
form a sigmoidal function (individual example Fig. 1f).

During pre-alcohol non-conflict (Fig. 1g) and pre-alcohol
conflict (Fig. 1h, left), tasks performed by the rats before
being introduced to alcohol, the individual psychometric
functions generated during behavioral sessions typically
had the highest approach rates for 9% sucrose. We then
wanted to examine how the introduction of alcohol into
the task environment (see Materials and methods: Acute
alcohol task) affected approach preferences. We observed
an increased approach rate for lower sucrose (consequently,
higher alcohol) concentrations and reduction in approach rate
for 9% sucrose concentrations in some individuals (Fig. 1h,
right).
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Alcohol consumption in a rodent model of decision-making 7

To examine if there was a change in solution preference
across the three task types, we looked at the distribution of
inflection points since the inflection point measures which
solution the subject switches from approaching or avoiding
50% of the time. While there were no significant differ-
ences between inflection point distribution across task types
(Fig. 1i), the approach rate was significantly different across
task types. With alcohol, the approach rate for every solution
was higher than the other conditions except for 9%, the
highest sucrose concentration solution that had the lowest
alcohol concentration (Fig. 1j, MANOVA alcohol compared
to pre-alcohol non-conflict P= .001). Comparing distal-post-
alcohol non-conflict task performance to pre-alcohol non-
conflict shows that rats would approach 5% and 9% solu-
tions significantly more often after alcohol exposure than
they did before (Fig. 1j, MANOVA pre-alcohol non-conflict
vs. post-alcohol non-conflict P= .05, Supplemental Fig. S1a).
There were no significant differences identified in either the
number of sessions across task types or number of trials
completed by the subjects between the sexes (Supplemen-
tal Fig. S1b, c).When examining approach rate across all alco-
hol task sessions,we found no significant shift in performance,
which suggests that rats develop their preference for alcohol
approach patterns quickly after it is introduced into the task
environment (Supplemental Fig. S1d).
Overall, we introduced alcohol into an approach-avoid

decision-making paradigm. We paired the sucrose concentra-
tions that rats were already exposed to with alcohol in a
manner that would allow rats to mostly avoid it (since the 9%
sucrose solutions only contained 1% alcohol compared to 5%
sucrose with 4% alcohol, 2% sucrose with 10% alcohol, and
0.5% sucrose with 20% alcohol). Despite the ability to mostly
avoid alcohol after it was introduced into the task environ-
ment, we found an increased approach rate for solutions with
higher alcohol content and a slight decrease in approach rate
for 9% sucrose concentrations when alcohol was available.
Then, after alcohol was removed from the approach-avoid
environment, rats started approaching 5% sucrose and 9%
sucrose even more than they had pre-alcohol, potentially indi-
cating increased reward seeking with the removal of alcohol.

Sex differences in sensitivity to alcohol

We then looked at individual functions formed during pre-
alcohol non-conflict and alcohol tasks split by sex,which indi-
cated that males generated more altered psychometric func-
tions after alcohol exposure compared to females (Fig. 2a, b,
top male, bottom female for all figures). Using inflection point
distributions, we wanted to investigate whether there were sex
differences in approach preference during alcohol exposure.
In males, there was a significant change in inflection point
distributions during alcohol task performance (Fig. 2c, top,
P= .004) while there was no significant change observed in
females (Fig. 2c, bottom). Similarly, examining approach rate
elucidated prominent differences across task types in males.
During the alcohol task,males approached lower sucrose con-
centrations significantly more and 9% sucrose less than dur-
ing pre- and post-alcohol non-conflict (Fig. 2d, top,P< .0001,
Supplemental Fig. S1b). Females had no significant differences
in approach rate across task types (Fig. 2d, bottom). During
the alcohol task, females and males drank the same amount of
alcohol (male 0.74 g, female 0.73 g), but, adjusting for weight,
females consumed significantly more alcohol compared to
males (male 1.35 g/kg, female 2.43 g/kg,P< .0001, Fig. 2e–h).

We estimated blood alcohol concentration (BAC) by taking
the average from comparing the alcohol consumed by our rats
to data from Livy et al., where rodents underwent a gavage
procedure with 0.567 g of ethanol administered and a BAC
of 85 mg/dL was measured (Livy et al. 2003); this led to our
estimation of male BAC being 1.77± 0.14 g/dL while BAC
was 3.17± 0.27 g/dL in females (Fig. 2i). Additionally, the
half-life of alcohol in rodents has been found to be over an
hour; thus, we did not factor half-life into our estimation since
a behavioral session is finished well before an hour passes
(Abel 1982).
Looking at the differences between sexes in approach-avoid

decision-making suggests that males change their decision-
making tendencies after alcohol is introduced as a component
of the decision while females largely maintain consistent
approach patterns. Particularly, males seem to approach solu-
tions with higher alcohol concentrations, potentially because
they perceive the mixtures of sucrose with alcohol as more
rewarding than sucrose alone. Furthermore, despite males sig-
nificantly altering their decision-making tendencies, females
still consumed more alcohol than males when normalized for
weight.

Rats change their behavioral tendencies when
performing the alcohol task

We examined measures that may indicate conditioned place
preference. When plotting the location of subjects in the maze
during the first 5 s of each trial for proximal-post-alcohol non-
conflict, rodent locations are dispersed across all four reward
zones, though there seems to be a preference for the higher
sucrose concentration zones. In contrast, during distal-post-
alcohol non-conflict sessions, rodents go toward the higher
sucrose concentration reward zones and primarily start at the
9% sucrose zone (Supplemental Fig. S2a). We then looked at
approach rates across sessions with trials split into blocks of
10 (the first 10 trials were combined, 11 to 20 were combined,
and so forth) for proximal-post-alcohol non-conflict task
performance compared to distal-post-alcohol non-conflict.
Across this session progression, we found that for the first 10
trials of a session, the approach rate of 0.5% and 2% sucrose
(formerly the highest alcohol concentration solutions) had a
significantly increased approach rate compared to later trials
(Supplemental Fig. S2b, left, 0.05% first 10 trials, P= 0.0008,
2% sucrose first 10 trials, P= .0008, Kruskal–Wallis test)
consistent with a moderate place preference. This elevation
in approach rate is not observed during distal-post-alcohol
non-conflict task performance (Supplemental Fig. S2b, right),
suggesting that the place preference does not persist. We
also examined how much time rats would spend in each
reward zone across sessions, split into blocks of 10 trials, com-
paring proximal-post-alcohol non-conflict and distal-post-
alcohol non-conflict. Similarly to approach rate, rodents were
in the formerly high alcohol concentration zones for longer
periods of time during the first 10 trials of proximal-post-
alcohol non-conflict task performance (Supplemental Fig. S2c,
left, 0.5% first 10 trials,P= .007, 2% first 10 trials,P= .005),
and this difference is not significant for distal-post-alcohol
non-conflict task performance (Supplemental Fig. S2c, right).

Alcohol alters time spent in reward zones

With the RECORD task environment, we are also capable of
looking at the subject’s behavior throughout the behavioral

D
ow

nloaded from
 https://academ

ic.oup.com
/alcalc/article/60/3/agaf017/8113315 by The U

niversity of Texas at El Paso user on 08 January 2026

https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data
https://academic.oup.com/alcalc/article-lookup/doi/10.1093/alcalc/agaf017#supplementary-data


8 Giri et al.

session. One behavior of interest was the time that rats
would spend in different reward zones (Supplemental Fig. S3a)
because rats may find the new solutions interesting and spend
time in the reward zone without approaching the solution
itself. After alcohol was added to the task, rats generally
spent more time in the 0.5%, 2%, and 5% reward zones
compared to pre-alcohol non-conflict (Supplemental Fig. S3b,
MANOVA, P= .0002) and is not significantly different when
comparing pre- and post-alcohol non-conflict. Additionally,
the inflection point distribution for time spent in reward zone,
an indicator of which solution a rat will spend more time
in a reward zone for, shifts toward lower sucrose solutions
for both alcohol and post-alcohol non-conflict compared
to pre-alcohol non-conflict (Supplemental Fig. S3c, KS test,
P= .001). We then looked at time in reward zones split
across sexes and similar to approach rate found that males
significantly changed their behavior during alcohol and post-
alcohol non-conflict tasks in both average time in reward
zones (Supplemental Fig. S3d top, MANOVA, P< .0001) and
their inflection point distributions (Supplemental Fig. S3e top,
KS test, P= .003). Females, in contrast, had no significant
differences across task types in either average approach time
or inflection point distribution (Supplemental Fig. S3d, e,
bottom).
This analysis shows that after alcohol, rats spend more

time in lower sucrose concentration reward zones. These
significant differences seem to be solely driven by male rats
changing their behavioral preference for the lower sucrose
concentration reward zones because female rats have no
significant differences in either average time in reward zone
or inflection point distributions.

Identifying shifts in behavioral task performance

Looking at different behavioral measures compared to before
and during alcohol task performance, we found some indi-
cation that the alcohol task affects how the rodents behave
while performing approach-avoid decision-making. When we
examined the distance traveled at a session level, as rats
performed more sessions, rats would gradually travel fur-
ther during a session compared to earlier sessions (Supple-
mental Fig. S4a, left, P< .0001, Kruskal–Wallis). During the
alcohol task, this trend flips and rats start out traveling fur-
ther initially, and as they performed more sessions gradually
traveled less throughout a session (Supplemental Fig. S4a,
right, P= .02). Examining time spent in the center of the
arena, we observe some different tendencies between pre-
alcohol non-conflict and alcohol task performance, though
there are no significant differences observed across session
progression (Supplemental Fig. S4b). We then looked at these
behavioral measures for trial progression. The distance rats
traveled generally decreases during both pre-alcohol (Supple-
mental Fig. S4c, left, P= .007, Kruskal–Wallis) and alcohol
task performance (Supplemental Fig. S4c, right, P< .0001),
though it seems that rats travel further during alcohol for
all trials. Interestingly, alcohol seems to overall reduce the
time spent in reward zones; however, during later trials, rats
spend more time in the center compared to the initial trials
(Supplemental Fig. S4d, right, P< .0001).
Wewanted to see if we could identify rats that demonstrated

greater changes in approach-avoid decision-making. To do
so, we looked at the formation of sigmoid functions during
task performance and found that some subjects will form sig-
moid functions during pre-alcohol non-conflict and conflict

tasks which become non-sigmoidal during alcohol task perfor-
mance (e.g. Supplemental Fig. S4e); in contrast, other subjects
retain sigmoid functions throughout all three task types (e.g.
Supplemental Fig. S4f). Across all tasks, animals are consid-
ered alcohol “responders” when the proportion of sigmoid-
shaped functions formed during sessions fell <0.7/70% [a
threshold determined in our initial publication where we
develop and validated the RECORD system (Ibáñez Alcalá
et al. 2024)]. “Non-responders,” those who retain >70%
of sessions as sigmoidal, in contrast, seem to retain more
consistent functions across timeframes. Using these criteria,
seven males (Supplemental Fig. S4g left) and two females were
considered responders (Supplemental Fig. S4g right) which is
a significant difference between sexes (Supplemental Fig. S4h,
chi-square test, P= .025). Furthermore, only one male and
three females had <70% of sigmoidal sessions during both
pre-alcohol (Supplemental Fig. S4b, c) and pre-alcohol con-
flict tasks (Supplemental Fig. S4d, e).
With this analysis, we show that sigmoid function

formation may be an indicator of whether a subject changes
approach-avoid decision-making behavior with alcohol
present. It also highlights a significant difference betweenmale
and female response patterns after alcohol exposure, where
females tend to retain sigmoid-shaped response functions.
Interestingly, this approach may identify a subset of females
who are vulnerable to changes in decision-making with
alcohol.

Alcohol effects on the proximal cost–benefit tasks
To determine if the differences in approach-avoid decision-
making observed during alcohol task performance were
short-term or long-term effects, we split post-alcohol task
performance between the first 4 days after the alcohol task
ended, termed “proximal-post-alcohol” (Fig. 3a), and sessions
performed after those 4 days up to the end of the experiment
(2 months post-alcohol) were termed “distal-post-alcohol”
(Fig. 3b). When we examined infection point distributions to
see if approach preferences shifted for pre-alcohol, proximal-,
and distal-post-alcohol non-conflict, there were no significant
differences (Fig. 3c, top). However, the inflection point
distribution was significantly shifted toward lower sucrose
solutions when comparing pre-alcohol conflict to proximal-
post-alcohol conflict which then disappears when comparing
pre-alcohol to long abstinence conflict (Fig. 3c, bottom, KS
test, P< .0001). Average approach rates were significantly
different across all non-conflict and conflict conditions,
indicating that alcohol task exposure changes approach-avoid
decision-making in a manner that persists over the course of
the experiment (Fig. 3d, MANOVA: pre-alcohol non-conflict
vs. proximal-post-alcohol non-conflict P= .0023, pre-alcohol
non-conflict vs. distal-post-alcohol non-conflict P= .046, pre-
alcohol conflict vs. proximal-post-alcohol conflict P< .0001,
and pre-alcohol conflict vs. distal-post-alcohol conflict
P= .041). We have found that rats, during proximal-post-
alcohol task performance, approach more during conflict
tasks especially for the higher sucrose concentration offers.
When analyzing the approach of high-cost versus low-cost
trials, we also found that during proximal-post-alcohol task
performance, rats start to approach high-cost offers signifi-
cantly more than before (Fig. 3e). This suggests that exposure
to the alcohol paradigm changes the perception of cost.
Overall, this demonstrates that alcohol changes which

offers subjects choose to approach both shortly after
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alcohol exposure and in the long term. Generally, this
is shown by the increased preference for higher alcohol
concentration solutions, though in non-conflict it appears
to also increase approach for reward offers even more for
high-sucrose solutions like 9% during distal-post-alcohol
sessions while proximal-post-alcohol sessions are more
similar to alcohol sessions with the reduced preference for
high-sucrose solutions. This trend is also seen during conflict
sessions where proximal-post-alcohol sessions have approach
rates for 9% sucrose solutions compared to both other
conditions, though distal-post-alcohol seems much closer to
pre-alcohol sessions than alcohol sessions. We also speculate
that increased approach after alcohol exposure could stem
from an insensitivity to the cost stimulus or could be because
high-intensity LEDs become a stronger cue (rather than
serving as a cost like prior to alcohol) for the subject while
performing behavioral sessions.

Sex differences are observed during the proximal
tasks

We then separated proximal- and distal-post-alcohol tasks
by sex to look for differences in decision-making across
the two timeframes (individual functions for male and
female proximal/distal-post-alcohol sessions, Fig. 4a, b).Non-
conflict inflection point distributions are not significantly
different, indicating that the shift in approach-avoid decision-
making is due to the presence of alcohol (Fig. 4c). Males
have significantly different approach rates when comparing
proximal-post-alcohol non-conflict to pre-alcohol non-
conflict, though this significance is not present for distal-post-
alcohol non-conflict (Fig. 4d, top, MANOVA, P= .0002),
and recapitulating prior data, females have no significant
differences across non-conflict task timeframes (Fig. 4d,
bottom). We also split proximal-post-alcohol (Fig. 4e)
and distal-post-alcohol conflict (Fig. 4f) sessions by sex.
Interestingly, when comparing shifts in approach preference,
we found both males (Fig. 4g, top, KS test, P< .0001) and
females (Fig. 4g, bottom, KS test, P= .02) had significantly
altered inflection point distributions between pre-alcohol and
proximal-post-alcohol conflict sessions. Similarly, both males
(Fig. 4g, top, MANOVA, P< .0001) and females (Fig. 4g,
bottom, P= .005) had significantly different approach rates
when comparing pre-alcohol and proximal-post-alcohol
conflict sessions, though only males had approach rates that
remained significantly different during distal-post-alcohol
conflict (Fig. 4g, top, P= .0007).
This analysis show that males have altered decision-making

even after alcohol has been removed from the task environ-
ment for up to 2 months. Females also show significantly dif-
ferent decision-making during proximal-post-alcohol conflict
performance but lose that significant difference in decision-
making after an extended break from alcohol exposure.

Time spent in reward zone altered in the proximal
tasks

We also examined the time subjects spent in different reward
zones splitting between proximal-post-alcohol versus distal-
post-alcohol and conflict versus non-conflict conditions.
Pre-alcohol non-conflict was significantly different from
proximal-post-alcohol non-conflict (MANOVA, P= .021)
and lost this significance when compared to distal-post-
alcohol non-conflict (Supplemental Fig. S7a, top). In contrast,

proximal-post-alcohol and distal-post-alcohol conflict times
in reward zones are significantly different from pre-alcohol
conflict. We then investigated inflection point distribution
across the different task types to see how approach preference
changed for each timeframe or condition. Both proximal-
post-alcohol (KS test, P< .0001) and distal-post-alcohol non-
conflict tasks (P= .02) were significant from pre-alcohol non-
conflict sessions (Supplemental Fig. S7b, top). During conflict
conditions, only proximal-post-alcohol had a significantly dif-
ferent inflection point distribution from pre-alcohol conflict
(Supplemental Fig. S7b, bottom, KS test, P< .0001). When
evaluating effects of time spent in reward zones by sex, males
but not females demonstrated increased time spent in 0.5%,
2%, and 5% sucrose during both proximal-post-alcohol non-
conflict (Supplementary Fig. S7c top, MANOVA, P= .0021)
and distal-post-alcohol non-conflict (Supplementary Fig. S7c
top, MANOVA, P= .047). Males also exhibit shifted density
in proximal-post-alcohol non-conflict (Supplemental Fig. S7d
top, KS test, P= .003) but not in distal-post-alcohol non-
conflict tasks. This trend of increased time spent in 0.5%,
2%, and 5% sucrose was conserved, and males dominated
in proximal-post-alcohol conflict (Supplemental Fig. S7e
top, MANOVA, P< .0001) and distal-post-alcohol conflict
(Supplemental Fig. S7e bottom, MANOVA, P< .0001)
tasks. This is further supported by the significantly altered
inflection point distributions (depicted through cumulative
density functions) in males performing proximal-post-alcohol
(Supplemental Fig. S7f top, KS test, P< .0001) and distal-
post-alcohol conflict sessions (Supplemental Fig. S7f top, KS
test, P< .028).
This analysis shows that the time spent in reward zones

generally differed after alcohol exposure and between conflict
or non-conflict sessions. Non-conflict only had significantly
different average time in reward zones during proximal-
post-alcohol sessions that became non-significant over time;
however, inflection point distributions remained significantly
different for non-conflict in both proximal and distal-
post-alcohol conditions. In contrast, conflict sessions had
significantly different average times in reward zones in both
the proximal and distal-post-alcohol sessions but only had
a significantly different inflection point distribution during
proximal-post-alcohol conflict trials that is non-significant
over distal-post-alcohol conditions. When split by sex, this
behavior corroborates what has been found, with males
demonstrating more significant differences across average
time in reward zones and inflection point distributions with
females having no significant differences in the time they spent
in reward zones across condition and timeframe.

Identification of shifted task performance patterns
in proximal tasks

We were interested in determining whether responder popu-
lations in proximal non-conflict and conflict tasks were sex
exclusive, and a chi-square test was used to quantify the
difference in fraction of a sigmoid. Notably, half the males
in proximal-post-alcohol non-conflict shifted their behav-
ioral strategies away from sigmoidal while females did not
(Supplementary Fig. S6a, b, chi-square test, P= .0098). When
comparing responder males and females in the context of
distal-post-alcohol non-conflict, neither group was significant
(Supplementary Fig. S7g, h). During proximal-post-alcohol
conflict sessions, more males (n= 5) than females (n= 2)
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were classified as alcohol responders, but the two were not
statistically different (Supplementary Fig. S6c, d, chi-square
test, P= .16). Interestingly, during distal-post-alcohol conflict
sessions, both males and females exhibit equal numbers of
alcohol-responsive subjects (Supplemental Fig. S7i, j, chi-
square test, P= 1.0).
This analysis demonstrates a potential method for identify-

ing and quantifying individuals who may be more affected by
the introduction of alcohol into the decision-making context.
It also provides an interesting contrast to the earlier analysis
on non-conflict task,where there was no significant difference
in responders between males and females.

Discussion

Overall, we explored how introducing alcohol into an
approach-avoid task environment changes reward approach
preference.When alcohol-containing solutions were available,
approach rates for lower sucrose concentration solutions
(the solutions with higher alcohol concentrations) increased
(Fig. 1). This increased approach for higher alcohol con-
centrations was primarily observed in male rats (Fig. 2).
The preference for lower sucrose concentrations persisted
for a few days after alcohol was removed from the reward
solutions (Fig. 3) primarily driven by male rats retaining
higher approach rates for the lower sucrose reward solutions
(Fig. 4). Post-alcohol task performance (sessions with sucrose-
only solutions performed 60 days after the alcohol task
was conducted) becomes non-significantly different from
controls for some measures (almost all distal-post-alcohol
inflection point measures), but some lingering differences in
task performance remained, particularly in male approach
rates. It is interesting that the male decision-making was more
perturbed by alcohol than female decision-making, given
that females typically consumed twice as much alcohol as
the males. One reason for the shift in preference toward the
moderate alcohol solutions could be because males found the
combination of sucrose and alcohol more pleasurable than
solutions predominantly one or the other. Female rodents
could also have more stable decision-making tendencies in
this paradigm, whereas males may be more easily influenced
to change how they make decisions when new information is
available.
Many other rodent paradigms looking at alcohol use and

decision-making examine binge drinking patterns or chronic
(2–3 months of exposure) alcohol consumption (Strong et al.
2010, Jury et al. 2017). These studies often aim to under-
stand how sucrose impacts alcohol pursuit, typically using
water–ethanol mixtures without sucrose (Crabbe et al. 2009,
Hwa et al. 2011). In contrast, our study takes the opposite
approach, investigating how the presence of alcohol alters
the pursuit of appetitive rewards. Specifically, we explore
how introducing alcohol into a sucrose-based reward system
shifts decision-making and reward preferences. In our task,
we found that presenting a sucrose–alcohol mixture into
the maze caused a significant change in how males perform
the task, where they approached 2% and 5% sucrose more
than in the non-alcohol task conditions. Females in our task
did not demonstrate many significant differences whether
alcohol was present or not. This research, potentially due
to the approach-avoid style task, mixture of alcohol with
sucrose, and short-term nature of the alcohol exposure, finds

a greater shift in male decision-making and behavior with
minimal shifts observed in female rodents. One reason for
the shift in male decision-making and not female decision-
making despite females consuming more ethanol for their
bodyweight could be due to female rats metabolizing alco-
hol faster than their male counterparts (Thomasson 2002).
Sex differences were also found when mice were allowed to
choose between water or an alcohol solution containing 20%
alcohol and water within their home cage. After measuring
baseline drinking patterns, the researchers added quinine to
the alcohol solution to see if the addition of an aversive
taste would cause mice to drink less of the alcohol solution.
Female mice drank significantly more of the alcohol solution
even after the quinine was added leading to the conclusion
that females do not suppress alcohol intake after an aversive
component is added to it while males more readily suppress
their alcohol intake to avoid the aversive taste (Arnold et al.
2023). Another sex difference for alcohol use is the reason
for using alcohol to begin with: females may drink alcohol to
avoid negative internal states while males may be motivated
by the rewarding properties of alcohol (Becker et al. 2012,
Zachry et al. 2019). This could partially explain the prior
quinine study results because females may be more willing
to ignore a physical aversive taste for the alleviation of other
negative consequences while males lose the desire to pursue a
solution that is less rewarding. These findings would generally
align with what we observed in males if male rats do find
the mixture of sucrose and alcohol more rewarding than
sucrose alone. If so, then the observation that males, when
alcohol is removed, approach rewards significantly more than
even before alcohol was administered potentially suggests
heightened reward sensitivity. Overall, the increased approach
after alcohol also shows that rats in general, after alcohol
exposure, become less sensitive to cost compared to before. In
future work, an interesting dynamic to examine would be to
use alcohol–sucrose solutions for conflict tasks as well as non-
conflict. We speculate that females might approach alcohol at
the same rate as before or more, demonstrating a resistance
to aversive cues similar to that of published studies using the
quinine task (Arnold et al. 2023), while males will decrease
their approach once there is more of a cost to the reward
though the reward itself remains unchanged. However, it is
also possible that the cost being a separate component of the
reward may have different effects than making the solution
itself more aversive.
A variety of adaptations to the RECORD system could be

made to further examine the impacts of alcohol consumption
after acute exposure, chronic alcohol consumption, and other
paradigms on approach-avoid decision-making behavior. The
first could be training subjects to react to the light as a
cue without the signaling tone that we had used here. The
tone could then be introduced to examine its impact as a
priming/occasion setting cue as rats associate it with the onset
of the task. Another change that could be made is to have mul-
tiple feeder zones cued during a session (with different color
LEDs or perhaps different tones), with one cue indicating the
“correct” port for solution dispensation and the other cue
indicating the “incorrect” port where no solution would be
dispensed. This could then allow for examining the cognitive
effects of acute alcohol exposure short term or long term.
Aside from system adaptations, an important consideration
for future experiments is to determine BAC after a session of
this task. We attempted to draw blood from some of the rats
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after they performed a behavioral session; however, the rats
would not perform the behavioral task during the subsequent
session, potentially due to a negative association with the task
and getting their blood drawn. Thus, future experiments may
try to leverage a chronically implanted catheter to make blood
collection easier. Another option may be to collect blood
alcohol concentrations during/right before the weekend to put
space between the behavioral task and blood being drawn.
Future work exploring acute alcohol consumption could

use a similar task setup alongside in vivo recording techniques
to uncover correlated neural activity as the task is performed.
Exploring these neuronal recordings and other alcohol fac-
tors, like delivering chronic alcohol, could give further insight
into the physiological activities underlying acute/social alco-
hol consumption. We are particularly interested in investigat-
ing regions within a cortico-basal ganglia–substantia nigra
compacta circuit [that includes the prefrontal cortex, pre-
limbic cortex, striatum (split between the striosomes and
matrix), lateral habenula, and substantia nigra compacta] that
we have modeled previously (Beck et al. 2024). Initially, we
intend on starting by trying to isolate the striosomal role in
decision-making during and after acute alcohol use. Work in
the dorsal striatum has suggested that it becomes a center
for behavioral control as opposed to the prefrontal cortex
during addiction (DePoy et al. 2013). The dorsal striatum has
also been implicated in the development of habitual behavior
during alcohol-related lever pressing (Corbit et al. 2014). Fast
spiking interneurons within the dorsal striatum have been
found to attenuate compulsive alcohol consumption (Patton
et al. 2021) and that activity within the dorsal striatum after
adolescent alcohol use may correlate to future risky behav-
ior (Jones et al. 2016). Thus, eliciting the effect of alcohol
on striosomal neurons may provide an avenue to further
clarify some fundamental mechanisms that contribute to the
development and maintenance of alcohol use along with the
associated changes in decision-making. Additionally, our task
could introduce cost by increasing the intensity of the LEDs
during the acute alcohol taskwhichwould provide insight into
how alcohol is valued and whether acute alcohol presentation
skews the perception of the cost. With the RECORD task
framework, there could easily be 16 different combinations
to explore by offering the four different alcohol solutions with
four different cost levels. This type of task structure has been
demonstrated to enable various analytical approaches includ-
ing heat maps across reward, cost, and approach rates, which
would be incredibly useful to examine with acute alcohol
being implemented as a choice that could be selected. This
approach enables the exploration of how alcohol influences
choice in a foraging-like task environment and implements
alcohol as part of the task paradigm that factors into decision-
making.
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