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Abstract

Background: Alcohol demand is a key behavioral economic concept that provides an index of 

alcohol’s relative reinforcing value. Initial studies have reported that alcohol demand increases 

during alcohol administration and in response to alcohol cues. However, the extent to which these 

effects are observed explicitly in samples composed of individuals with alcohol use disorder and 

are operative in conjunction with each other has not been studied.

Methods: To address this gap in the literature, we assessed alcohol demand during an alcohol 

challenge and subsequent alcohol cue-exposure paradigm in non-treatment seeking, alcohol 

dependent (i.e., DSM-IV criteria) participants (N = 27). Specifically, participants completed two 

counterbalanced intravenous, placebo-controlled, alcohol administration sessions followed by a 

controlled cue-exposure paradigm. At baseline and at breath alcohol concentration (BrAC) of 0.06 

g/dl, participants completed the Alcohol Purchase Task (APT), assessing estimated alcohol 

consumption at escalating prices. Participants were also assessed for alcohol demand following 

each cue exposure.

Results: During alcohol administration there was a significant decrease in the rate of change in 

elasticity compared to placebo, and, during the cue-reactivity paradigm, there was a significant 

main effect such that alcohol cues decreased rate of change in elasticity relative to water cues. 

There were no statistically significant differences on other demand indices.

Conclusions: These findings provide further evidence that alcohol administration increases 

price insensitivity and extends the literature on alcohol’s effects on demand by using a clinical 

sample with alcohol use disorder and by adding a placebo-alcohol condition.
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Introduction

Alcohol intoxication contributes to impairments in several domains including impaired 

judgement and decision making. Indeed, as blood alcohol concentrations rise, increasing 

intoxication often gives way to increases in the perceived beneficial effects of alcohol. Such 

impairments may reflect a loss of control in drinking in an episode, which is one of eleven 

DSM-5 diagnostic criteria for an alcohol use disorder (AUD) (APA, 2013). Despite the 

negative health consequences related to alcohol intoxication, the factors that continue to 

drive excessive alcohol consumption over the course of a drinking episode remain unclear. 

While behavioral effects of alcohol on inhibition may contribute to continued alcohol 

consumption as blood alcohol levels rise (Fillmore, 2003), motivational factors may also 

play a role (Field et al., 2010). Using a behavioral economic lens, one may argue that 

excessive drinking that occurs in AUD after alcohol administration and the subjective 

experience of intoxication reflects dynamic changes in the reinforcing value of alcohol, with 

each drink increasing motivation for the next.

Behavioral economic demand, which refers to the relationship between consumption of a 

commodity and its price, represents one approach to assessing motivation for alcohol (Hursh 

et al., 2005). Behavioral economic theory posits that AUD is a ‘reinforcer pathology,’ 

wherein an individual overvalues alcohol relative to other reinforcers, which manifests as 

increased demand for alcohol (Bickel et al., 2014). Alcohol demand is often indexed using 

hypothetical alcohol purchase tasks (APT), which estimate alcohol consumption across a 

range of prices (MacKillop, 2016). The relationship between alcohol consumption and its 

price is operationalized using demand curve analysis. Several interrelated, but separate, 

demand indices are provided from these demand curves: intensity (consumption when drinks 

are free), breakpoint (price at which consumption is zero), Omax (maximum expenditure on 

alcohol), Pmax (price associated with Omax), and rate of change (alpha or α) in elasticity of 

demand (elasticity represents the responsiveness of changes in consumption to changes in 

price)(Gilroy et al., 2020). Alcohol demand as a trait (reflecting general preferences) relates 

to real world alcohol consumption (Amlung et al., 2012, Murphy and MacKillop, 2006), 

alcohol-related problems (Kaplan et al., 2018, Murphy and MacKillop, 2006), and AUD 

symptomology (Kiselica et al., 2016, Bertholet et al., 2015). However, behavioral economic 

indicators of alcohol demand are also understood to be dynamic, fluctuating as a function of 

subjective state or changes in the environment (Heinz et al., 2012). From a reinforcer 

pathology theoretical standpoint, both generally stable trait-like factors and dynamic state 

factors determine an individual’s overall motivation for alcohol. However, the extent to 

which alcohol demand changes in participants under the influence of alcohol has been rarely 

studied.
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A controlled alcohol administration in the laboratory, commonly referred to as an “alcohol 

challenge,” provides an ideal design for testing the effects of alcohol on demand indices 

across rising levels of breath alcohol concentrations (BrACs), but only two studies have 

examined alcohol demand in the context of a laboratory alcohol challenge. In the first, 

following an intravenous alcohol infusion, heavy drinking Asian-American participants 

reported greater breakpoint and Pmax on an APT when assessed at peak BrAC = 0.06 mg/dl 

(~75 min post-infusion), but intensity and Omax were unaffected by alcohol administration 

(Bujarski et al., 2012). An intravenous alcohol administration has the advantage of 

dissociating the psychoactive effects of ethanol from the conditioned appetitive properties of 

beverage alcohol. In the second, following oral alcohol consumption (peak BrAC = ~0.10 

mg/dl at ~60 min post-consumption), heavy drinkers self-reported greater intensity and 

breakpoint compared to placebo and compared to control groups (Amlung et al., 2015). 

Notably, the former study used a 16-item traditional APT whereas the latter study utilized 

single-item indicators of intensity, Omax, and breakpoint. Although routes of alcohol 

administration, sample characteristics, and demand measures differed between the 

aforementioned studies (Amlung et al., 2015, Bujarski et al., 2012), both showed that 

alcohol increased the first price at which consumption was suppressed to zero (breakpoint). 

Additionally, while both studies demonstrate increased demand in human laboratory studies 

in heavy drinkers, many of whom may have met AUD criteria, further studies examining the 

effects of alcohol on demand indices in samples explicitly composed of individuals with 

AUD are warranted.

Similar to dynamic factors in alcohol challenge studies, the alcohol cue reactivity paradigm 

provides a platform for understanding dynamic changes in motivation that result from the 

presence of environmental drinking stimuli. In the case of demand, alcohol (beer) relative to 

neutral cues increases intensity, Omax, breakpoint, and normalized Pmax (normalized values 

allow for examination of proportionate changes in consumption as price escalates 

independent of other demand indices) as assessed on a 19-item APT in heavy drinkers 

(MacKillop et al., 2010). In another sample of heavy drinkers, however, alcohol cues did not 

alter demand indices measured by a fully-consequated APT (wherein participants received 

real alcohol and money) (Amlung et al., 2012). A subsequent study of both stress and cues 

that also included actual alcohol revealed a significant effect of alcohol on breakpoint 

(Amlung and MacKillop, 2014). Finally, single-item measures of intensity, Omax, and 

breakpoint increased after exposure to alcohol cues in heavy drinkers (Owens et al., 2015). 

Dynamic effects of environmental cues on drug demand have also been observed for other 

psychoactive drugs and a recent meta-analysis revealed these effects to be of medium effect 

size (Acuff et al., 2020), but with considerable heterogeneity. These divergent findings may 

be due to differences in APT assessments (hypothetical vs real) and methodological 

considerations (e.g., ceiling effects), but clarification of cue effects in this domain is clearly 

warranted. Furthermore, to our knowledge, no studies have examined the role of alcohol 

intoxication, vis-à-vis BrACs, on the effects of alcohol cues on behavioral economic 

measures of demand. In other words, are the effects of alcohol cues on demand indices 

different when cues are presented post placebo, versus post alcohol administration?

In light of the gaps in the literature highlighted above, the purpose of this study is to assess 

alcohol demand using the APT in a human laboratory protocol consisting of an alcohol 
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challenge (Target BrAC = 0.06g/dl) followed by an alcohol cue exposure paradigm. The 

current study uses a within-subjects design in a sample of non-treatment seeking individuals 

with a current diagnosis of DSM-IV alcohol dependence. All participants completed two 

counterbalanced intravenous placebo-controlled alcohol administration sessions (placebo vs. 

alcohol) followed by a controlled cue-exposure paradigm (neutral cues vs. alcohol cues). At 

baseline and BrAC = 0.06 g/dl, and following each cue exposure, participants completed the 

APT. We hypothesized that alcohol administration would enhance alcohol demand when 

BrAC=0.06 g/dl and after exposure to alcohol cues, but not during placebo and control/water 

cues.

Materials and Methods

Participants

Non-treatment seeking individuals with current DSM-IV alcohol dependence were recruited 

from the Los Angeles community via print and online advertisements. Inclusion criteria 

were as follows: 1) between the age of 21 and 65, 2) met current DSM-IV diagnosis of 

alcohol dependence, 3) and reported consuming a minimum of 48 standard drinks in the past 

month. Participants were excluded if they: 1) were in treatment for alcohol problems or 

seeking treatment; 2) had not drank in 21 or more days; 3) had a history of bipolar disorder 

or any psychotic disorder; 4) met current DSM-IV diagnosis of dependence on any 

psychoactive substances other than alcohol and nicotine; 5) reported current use of 

psychoactive drugs, other than marijuana, as determined by a positive urine screen for 

narcotics, amphetamines, or sedative hypnotics; 6) had clinically significant physical 

abnormalities as indicated by physical examination and laboratory screens; 7) pregnancy, 

nursing, or refusal to use reliable method of contraception, if female; and 8) scored 10 or 

greater on the Clinical Institute Withdrawal Assessment for Alcohol-Revised (CIWA-AR; 

(Sullivan et al., 1989), indicating clinically significant alcohol withdrawal symptoms.

Screening and Experimental Procedures

Interested participants were first screened via a telephone interview and eligible participants 

were invited to the laboratory for an in-person screening session. Participants attended a 

physical examination prior to infusion sessions to ensure there were no medical 

contraindications to the intravenous protocol. A total of 52 participants were enrolled based 

on inclusion criteria and completed the physical exam. Of those, 43 were randomized. One 

participant did not return to the laboratory for the second infusion visit and was excluded 

from all analyses. Demographic data on participants who completed the study were 

previously reported (Ray et al., 2013). Briefly, the average age of participants was 29.02 (SD 
= 9.36; Range = 21 to 51), with 75.6% males and a median income of between $15,000 and 

$30,000 annually.

Participants completed 2 randomized infusion sessions: 1 alcohol infusion and 1 saline 

control infusion. Alcohol administration was conducted using a single-blinded, randomized, 

counterbalanced, crossover design. Participants were seated in a recliner chair and an IV was 

placed in their non-dominant arm. Three target BrAC’s in the parent study were .02, .04, 

and .06 g/dl (Ray et al., 2013). Upon reaching each of the target BrAC levels, infusion rates 
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were reduced to half the target rate in order to maintain stable BrAC levels while participants 

completed assessments. During the placebo session, assessments were administered at 18, 

43, and 75 minutes post-infusion to parallel the duration of dose titration and assessment 

completion during alcohol sessions. After the infusion procedure was finished, participants 

were given a meal and asked to remain in the lab until BrAC fell below 0.02 g/dl (or to 0.00 

g/dl if driving). Infusion sessions were separated by 1 to 2 weeks, with the observed average 

time between infusion being 10.6 days. The cue exposure paradigm immediately followed 

alcohol/placebo administration.

Cue Exposure Paradigm

Participants were maintained at a steady BAC of 0.06 g/dl for approximately 10–15 minutes 

while cue exposure procedures were conducted. During the placebo session, cue exposure 

procedures occurred after assessments were completed at the 75 min time point. Alcohol cue 

exposure in the laboratory followed well-established procedures (Monti et al., 1987, Monti 

et al., 2001). Each session began with a 3 min. relaxation period. Next, participant held and 

smelled a glass of water for 3 minutes to control for the effects of simple exposure to any 

potable liquid. After this, participants held and smelled a glass of their preferred alcoholic 

beverage and were asked to recall sensory and psychological memories associated with their 

alcohol use. Order of presentation was not counterbalanced, due to carryover effects that are 

known to occur. Participants who self-identified as cigarette smokers were allowed a smoke 

break 15 minutes prior and immediately after the cue reactivity assessment.

Behavioral economic indicators of alcohol demand

The APT was used to assess alcohol demand at baseline (BrAC = 0.00) and when BrAC = 

0.06 or 75 minutes (placebo) into the infusion session. During the cue-reactivity paradigm, 

alcohol demand was measured after the presentation of water and alcohol cues during the 

cue-reactivity procedure. The APT is a hypothetical alcohol purchase task (Murphy and 

MacKillop, 2006) wherein participants report how many standard drinks they would 

consume in a typical drinking situation at 16 price points: free, 1¢, 5¢, 13¢, 25¢, 50¢, $1, $3, 

$6, $11, $35, $70, $140, $280, $560, and $1120. A hypothetical APT was used given 

evidence that derived alcohol demand indices correlate with both self-reported drinking 

measures (Murphy and MacKillop, 2006) and alcohol consumption during actual purchase 

tasks (Amlung et al., 2012). Alcohol demand curves generated from the APT were used to 

calculate economic demand indices.

Data analytic plan

Prior to the primary analyses, invariant responding and excessive preference reversals (i.e. 

consuming more at higher prices) across the APT tasks were identified and removed from 

the analysis. Participants with missing data for intensity (consumption when free) were 

excluded from analyses. During initial data screening, one participant was removed for 

excessive reversals, six participants were removed for invariant responding (all six 

participants did not meet the Trend criteria of the proposed three-criterion algorithm (Stein 

et al., 2015); ΔQ’s < 0.017, and eight participants were removed for consistently having 

missing intensity values and/or numerous other missing values across sessions. A total of 27 

participants had valid and complete APT data. Importantly, participants removed for missing 
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data and the sample used for the present study did not differ on demographic or clinical 

variables.

Demand curve analysis was conducted using the exponentiated version (Koffarnus et al., 

2015) of the Hursh and Silberberg (2008) exponential model:

Q = Q0 × 10k e−αQ0C − 1

where Q = consumption at a given price; Q0 = maximum consumption (consumption at zero 

or minimal price); k = a constant across conditions that denotes the range of consumption 

values in log powers of ten; C = the cost of the commodity (price), and α = the derived 

demand parameter reflecting the rate of decline of consumption associated with increasing 

price, also referred to as essential value (Hursh and Silberberg, 2008). The overall mean 

curves at all timepoints were examined to find the best-fitting k value. k ranged between 3 

and 4, thus, 3.5 was selected as the k value resulting in R2 > .984 at each timepoint.

Several indices were extrapolated from the demand curve, including intensity, Omax, Pmax, 

and breakpoint. Intensity was defined as consumption when cost was free; Omax was defined 

as the amount of money spent on alcohol at any price, Pmax was defined as the price point at 

which Omax occurs (i.e., the price at which demand transitions from being inelastic to 

elastic), breakpoint was defined as the first price where consumption drops to zero. Rate of 

change in elasticity (α) reflects the rate of decline in consumption as price for alcohol is 

increased. Demand indices were log10 transformed to meet parametric assumptions.

A series of repeated measures analysis of variance (ANOVAs) tests were used to determine 

alcohol demand during alcohol administration and cue-reactivity. Alcohol (alcohol and 

placebo) was a 2-level within-subjects factor and Time (baseline and 75 minutes [or BrAC = 

0.06] was a 2-level within-subjects factor. During the cue-reactivity paradigm, Cue Type 

(water and alcohol) was a 2-level within-subjects factor. Cue-reactivity analyses included the 

respective alcohol demand indices measured during placebo and alcohol administration as a 

covariate. In addition, self-reported income and mu-opioid receptor genotype were included 

as covariates in initial analyses given that this study oversampled for genotype status based 

on a separate research question reported elsewhere (Ray et al., 2013). Tukey post hoc tests 

were used to conduct pairwise comparisons on significant interactions. Hypothesis testing 

was conducted using PROC GLM in SAS Statistical Software version 9.4. Effect sizes are 

reported as partial eta squared (ηp2) and Cohen’s d. To confirm the robustness of our findings, 

a sensitivity analysis using PROC MIXED was conducted using data from participant who 

provided systematic data on at least one time point (Krueger and Tian, 2004). Statistical 

significance was set a p < 0.05.
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Results

Preliminary Analyses

Mu-opioid receptor genotype (rs1799971) and self-reported income were not significant 

covariates of any behavioral economic indices presented herein (ps > 0.30) and were 

therefore excluded from final models.

Alcohol demand during alcohol administration and cue reactivity procedures

Demand curves during alcohol administration and cue-reactivity are shown in Figure S1. 

Rate of change in elasticity is shown in Figure 1. There was no significant main effect of 

Alcohol (p = 0.711; ηp2 = 0.11), but there was a significant main effect of Time (F1,26 = 9.78, 

p = 0.004; ηp2 = 0.07) and a significant Time by Alcohol interaction (F1, 26 = 4.91, p = 0.036; 

ηp2 = 0.13) during the alcohol challenge. Specifically, Tukey post hoc tests revealed that 

alcohol administration decreased rate of change in elasticity from baseline to 75 min 

(Cohen’s d = 0.301) compared to placebo (p < 0.05;Cohen’s d = 0.097). During the cue-

reactivity paradigm, there was a significant main effect of Cue Type (F1, 26 = 7.55, p = 

0.011; ηp2 = 0.04) such that alcohol cues decreased rate of change in elasticity relative to 

water cues. Importantly, a sensitivity analysis, which included participants who provided 

systematic data on at least one time point (n=41) confirmed the robustness of this finding 

(see results and Figure S2 in Supplemental information).There were no significant effects of 

Alcohol (p = 0.808; ηp2 = 0.002) or a significant Alcohol by Cue Type interaction (p = 0.478; 

ηp2 = 0.01).

For intensity of alcohol demand (Table S1), there was a significant main effect of Time 

(F1,26 = 8.98, p = .006; ηp2 = 0.22), such that intensity increased 75 min across both alcohol 

and placebo administration. There were no effects of Alcohol (p = 0.157; ηp2 = 0.08) or a 

significant Alcohol by Time interaction (p = 0.298; ηp2 = 0.05) during the alcohol challenge. 

During the cue-reactivity paradigm, there were no significant main effects of Alcohol (p = 

0 .062; ηp2 = 0.02), Cue Type (p = 0.802; ηp2 = 0.001), or a significant Alcohol by Cue Type 

interaction (p = 0.570; ηp2 = 0.04).

For maximum expenditure (Omax; Table S1) there were no significant effects of Alcohol (p = 

0.331; ηp2 = 0.02), Time (p = 0.077; ηp2 = 0.06), or an Alcohol by Time interaction (p = 0.501; 

ηp2 = 0.04) during the alcohol challenge. During the cue-reactivity paradigm, there were no 

significant effects of Alcohol (p = 0.704; ηp2 = 0.01), Cue Type (p = 0.186; ηp2 = 0.03), or a 

significant Alcohol by Cue Type interaction (p = 0.145; ηp2 = 0.09).

For price at maximum expenditure (Pmax; Table S1) there were no significant effects of 

Alcohol (p = 0.688; ηp2 = 0.03), Time (p = 0.859; ηp2 = 0.001), or their interaction (p = 0.687; 

ηp2 = 0.05) during the alcohol challenge. During the cue-reactivity paradigm, there were no 
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significant main effects of Alcohol (p = 0.063; ηp2 = 0.16), Cue Type (p = 0.321; ηp2 = 0.09), 

or a significant Alcohol by Cue Type interaction (p = 0.627; ηp2 = 0.12).

For breakpoints (Table S1), there were no effects of Alcohol (p = 0.522; ηp2 = 0.02), Time (p 

= 0.139; ηp2 = 0.01), or their interaction (p = 0.835; ηp2 = 0.07) during the alcohol challenge. 

During the cue-reactivity paradigm, there were no effects of Alcohol (p = 0.603; ηp2 = 0.02), 

Cue Type (p = 0.257; ηp2 = 0.02), or their interaction (p = 0.876; ηp2 = 0.05).

Discussion

The current study examined behavioral economic indicators of alcohol demand during 

alcohol administration compounded with a cue-reactivity paradigm in a sample with AUD. 

Alcohol administration decreased the rate of change in elasticity (small to medium effect 

size), reflecting increased alcohol demand relative to placebo. This finding suggests that 

motivation for alcohol, as measured by the rate of change in demand elasticity using 

hypothetical APTs, may increase in a phasic manner as BrACs rise. However, we did not 

observe differences on other demand indices. Previous work has shown that alcohol 

administration increases the amplitude and width of the demand curve (Amlung et al., 2015, 

Bujarski et al., 2012), and we add to this literature by demonstrating greater price 

insensitivity after alcohol versus placebo administration. Thus, in our sample composed of 

individuals with AUD, it is likely that the acute effects of alcohol may enhance motivation to 

continue drinking past the point of intoxication via increases in alcohol demand as indexed 

by an overall reduced sensitivity to increasing price.

Overall, results indicate that alcohol selectively blunted the rate of change in elasticity, but 

not other indices of alcohol demand at peak BrAC and during cue-reactivity procedures. 

Acute alcohol administration enhances demand at peak BrACs; however, alcohol demand 

may begin to decline after a certain point even when BrACs are maintained at 

pharmacologically relevant levels as seen in the current study. Thus, it is possible that 

alcohol administration increases alcohol demand in a phasic manner. That is, motivation for 

alcohol, as reflected by alcohol demand derived from hypothetical APTs, may be initially 

increased by the acute effects of alcohol but dissipates at a faster rate if BrACs are not 

ascending, even in the presence of alcohol cues. Partial support for this hypothesis is 

demonstrated in Amlung et al. (2015), wherein intensity values assessed during the 

descending limb (BrAC =~0.06 ) are lower relative to placebo. However, further work is 

needed to examine this hypothesis directly.

The influence of state effects of alcohol on behavioral economic indicators of alcohol 

demand is an understudied area. The few studies that have attempted to examine this domain 

have differed in sample characteristics (heavy vs moderate drinkers), route of alcohol 

administration (oral vs. i.v.), and APTs (16-items vs single open-ended questions). Despite 

the differences in study design, both studies demonstrated that alcohol administration 

increased the price at which consumption drops to zero (Amlung et al., 2015, Bujarski et al., 

2012). Amlung et al. (2015) found that oral alcohol increased intensity, while Bujarski et al. 

(2012) found that i.v. alcohol increased Pmax during the ascending limb. It is important to 
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note that AUD criteria were not assessed in these studies; however, it is likely that a 

nontrivial portion of the study samples met AUD criteria based on their reported drinking 

patterns. Although there is a lack of congruence between our study (i.e., only one 

statistically significant demand index) and the previous work in this area, our results are 

generally in agreement with findings from these previous studies by demonstrating that i.v. 

alcohol administration decreased price sensitivity (rate of change in elasticity) in a sample 

explicitly composed of heavy drinkers with AUD.

It is important to note that intensity, Omax, Pmax, and breakpoint did not differ when 

measured at peak BrAC relative to placebo. This is somewhat surprising considering 

previous studies, but it suggests that the rate of change in elasticity indicator is uniquely 

sensitive to intoxication in individuals with AUD. This is consistent with the notion of 

elasticity as being a critical facet of the demand curve, one that captures the “essential 

value” of the reinforcer (Hursh & Silberbreg, 2006). Although intensity and Omax tend to 

have larger effect sizes relative to other demand indices in alcohol studies (Kiselica et al., 

2016), it is possible that the magnitude of these effect sizes are dynamic and can be shifted 

by environmental manipulations, such as being under the influence of alcohol. In support of 

this hypothesis, Merrill and Aston (2020) showed a substantial degree of within-person 

variability in alcohol demand when a 3-item APT is administered daily for 28 days. 

Environmental factors, such as negative consequences from drinking the day before, led to 

lower intensity the next day. These factors, in combination with alcohol expectancy effects 

during the alcohol/placebo administration session, may have contributed to the unexpected 

increases in intensity during the session. Further work examining the in-state effects of 

alcohol on the dynamic features of alcohol demand are warranted.

Contrary to our hypothesis, alcohol administration did not enhance alcohol demand during 

the cue-reactivity paradigm. Similar to alcohol administration studies, few studies have 

examined the relationship between alcohol demand and cues. To our knowledge, no studies 

to date have explored the effects of cues on alcohol demand during alcohol administration. 

Exposure to alcohol cues increases alcohol demand as measured by APTs for hypothetical 

outcomes (MacKillop et al., 2010, Owens et al., 2015), but not APTs for actual outcomes 

(Amlung et al., 2012), potentially due to ceiling effects. Our results showed no alcohol-

induced changes on alcohol demand indices during the cue-reactivity paradigm. It may be 

that case that as individuals with AUD become intoxicated, cues exert less influence on 

demand because the goal of consuming alcohol and/or reaching a desired subjective state 

has already been achieved (i.e., a satiety effect). Taken together, alcohol may result in phasic 

decreases in rate of change in elasticity during the administration session, but when BrACs 

were maintained at the target dose of 0.06 during the cue reactivity paradigm (10–15 min), 

the influence of alcohol on rate of change in elasticity likely diminished. Congruent with this 

perspective, certain alcohol demand indices have greater intra-individual variability when 

assessed daily and are more sensitive to drinking-related consequences (Merrill and Aston, 

2020).

The present study should be interpreted in light of the study’s strengths and limitations. 

Strengths include highly controlled intravenous alcohol administration and saline control 

administration, the integration of two well-established laboratory paradigms with the cue-
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reactivity paradigm following alcohol administration, and the study sample meeting DSM-

IV criteria for alcohol dependence. Study limitations include relatively small sample size 

and the lack of a comparison group of individuals without an AUD to examine how demand 

in this context differs from those with less hazardous drinking. While participants were not 

explicitly told whether they are receiving alcohol or placebo during the infusion sessions, 

subjective and physiological effects of alcohol may have compromised the blind and may 

have influenced participants perception of their intoxication. Given that we did not apply 

Type 1 error correction at the omnibus level, our results should be interpreted cautiously 

considering the lack of statistical significance on the other demand indices.

Taken together, our results indicate that alcohol administration, relative to placebo, increases 

price insensitivity, via decreases in the rate of change in demand elasticity, but does not 

affect reactivity to alcohol cues in heavy drinkers with AUD. Notably, alcohol’s effects were 

specific to rate of change in demand elasticity in our sample because no differences were 

seen in other demand indices. This is the first study to examine the influence of state alcohol 

effects compounded with a cue-reactivity paradigm. Our results on rate of change in 

elasticity partially support findings from other groups showing that behavioral economic 

indicators of alcohol demand can fluctuate moment-to-moment and are influenced by 

environmental factors, such as BrACs.
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Fig 1. 
Mean (± SEM) rate of change in elasticity of alcohol as a function of alcohol condition and 

cue exposure.
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