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Income shock increases preferences for smaller immediate 
rewards and reduces alcohol demand among a sample of crowd-
sourced adults
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1.Department of Psychiatry and Behavioural Neurosciences, McMaster University, Hamilton, ON, 
Canada

2.Department of Applied Behavioral Science, University of Kansas, Lawrence, KS, USA

3.Cofrin Logan Center for Addiction Research and Treatment, University of Kansas, Lawrence, 
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Abstract

In behavioral economics, income shock manipulations (hypothetical narratives where money is 

gained or lost) can provide meaningful insight into decision-making related to primary and 

secondary commodities. To date, few studies have examined the impact of income shock on 

delay discounting in healthy controls and individuals using substances and no study to date has 

examined the impact of income shock on alcohol demand. This study examined the effects of 

income shock on behavioral economic assessments (i.e., delay discounting and alcohol demand) 

among a sample of adult participants recruited via Amazon Mechanical Turk (N = 140). The 

sample was predominantly middle-aged, male, and white (mean age = 38.81; 37.1% female; 

77.1% White). Participants were randomly assigned to one of three income shock narratives 

(negative, neutral, positive). They completed two versions of the 5-choice delay discounting task 

for $100 and $1000 and an alcohol purchase task (APT) before and after the income shock 

narrative. Following negative income shock, preferences for smaller-immediate rewards increased 

in the $100 version of the discounting task and decreased the price at which alcohol consumption 

was suppressed to zero (i.e., Breakpoint). Sensitivity to price changes in the APT decreased 

following neutral and positive income shock but not the negative condition. Results replicate and 

extend prior findings examining the impact of income shock on delay discounting. Furthermore, 
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this is the first study to study income shock effects on alcohol demand. Findings suggest that 

primary commodity manipulation (i.e., money) can potentially impact decision-making regarding 

secondary commodities (i.e., alcohol).
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INTRODUCTION

Behavioral economics combines economics and psychology, allowing one to infer the 

psychological factors that affect decision-making (Bickel et al., 2014). Common assessments 

in behavioral economics include delay discounting and behavioral economic demand tasks. 

Delay discounting (DD) assesses preferences for smaller-sooner vs. larger-later rewards 

(Baker, Johnson, & Bickel, 2003; Johnson & Bickel, 2006). Behavioral economic demand 

refers to the relationship between consumption of a commodity and its price, providing an 

index of relative value of the commodity. Using a hypothetical alcohol purchase task (APT; 

Murphy & MacKillop, 2006), participants report how many drinks they would consume at 

varying prices (e.g., Free-$25/drink). Advantages of the APT include the creation of a closed 

economy stipulating that participants cannot share or save drinks for later and simulations of 

varied market conditions under controlled but more ethically permissible conditions.

A major consideration for behavioral economic assessments is the relative and objective 

value of money for participants, dependent on their financial situation. This dependence 

applies to demand tasks, which use a primary commodity (i.e., money) to obtain their 

substance of choice. However, not all individuals have the same access to money. Analyzing 

the impact of an individual’s access to money on behavioral economic assessments is 

crucial. One way to do this is an income shock manipulation in which participants can 

be told they now have more money than before (positive), the same amount of money 

as before (neutral), or less money than before (negative). Several studies have examined 

the impact of income shock on delay discounting rates. Among healthy controls, negative 

income shock was associated with increased preferences for smaller immediate rewards 

(Bickel et al., 2016; Blain et al., 2021; Haushofer et al., 2013), with the results replicated 

among cigarette smokers (Mellis, Snider, et al., 2018) and individuals with alcohol use 

disorder (Craft et al., 2021). Interestingly, two studies examined the impact of income shock 

on cross-commodity delay discounting (i.e., money versus food). The first found significant 

increases in preferences for food now compared to food later and food now compared to 

money later conditions following an employment loss scenario (Mellis, Athamneh, et al., 

2018). The second study found increased preferences for food now versus money later 

using a natural disaster scenario among a sample of individuals who are obese (Snider 

et al., 2020). Lastly, there are mixed findings on the impact of income shock on demand 

for secondary commodities, such as food. Negative income shock increased food demand 

compared to neutral condition in two studies (Snider et al., 2020; Sze et al., 2017), but null 

findings have been reported (Stein et al., 2021). To date, no studies to date examined the 

impact of income shock on alcohol demand.
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Given that no studies exist directly examining the impact of income shock on alcohol 

demand, the current study sought to examine whether income shock would impact alcohol 

demand. It is plausible to predict that income shock could impact alcohol demand via stress 

induction that an income shock would hypothetically create. Here, individuals could have 

decreased alcohol demand following a negative income shock narrative as the stress of 

losing money would likely lead individuals to prioritize essentials (e.g., housing, utilities, 

etc.) compared to alcohol. However, this has yet to be explored. The current study included 

a general adult sample that included both drinkers and non-drinkers. A heavy drinking or 

clinical sample including individuals with alcohol use disorder was not recruited as they 

may show less of an effect from or sensitivity to income shock manipulations because 

they also show less price sensitive demand (Manning et al., 1995; Nelson, 2013), as such, 

experimental manipulations of price sensitivity (e.g., income shock) could result in less of 

a decrease in drinking (or possible an increase due to factors like stress or coping related 

drinking). Therefore, this study sought to examine the impact of income shock in a general 

adult sample that included both drinkers and non-drinkers.

The purpose of the current study was to replicate prior findings of negative income shock 

on delay discounting of monetary rewards among a sample of adults recruited from an 

online crowdsourcing platform. This is the first study to our knowledge to examine the 

impact of income shock on alcohol demand. We hypothesized that negative income shock, 

but not positive income shock, will increase preferences for smaller immediate monetary 

rewards compared to larger later rewards. Lastly, we hypothesize that a negative income 

shock will decrease alcohol demand within this general sample containing both drinkers and 

non-drinkers, whereas a positive income shock will increase alcohol demand.

METHODS

Participants

Participants were recruited via Amazon Mechanical Turk (MTurk) between October 2021-

December 2021. Participants were required to: (1) be at least 18 years old; (2) currently 

reside in a US state; (3) have previously completed at least 1000 HITs with a minimum 99% 

approval rating; and (4) be participating from a unique IP address (i.e., to prevent individuals 

participating in the study more than once). This study was approved by the Human Research 

Protection Program at the University of Kansas (STUDY00146763; Daily Influences on 

Decision Making). Participants provided informed consent and received $2 for completing 

the study.

A total of 221 participants completed the study. After reviewing three general attention 

checks, 23 participants were excluded (N=198). Furthermore, we reviewed embedded task-

specific attention checks, excluding 58 participants overall (37 for delay discounting tasks 

and 21 for the APT), leaving a final sample size of 140 participants.

Procedure

Participants completed baseline measures of demographics, delay discounting ($100 and 

$1000 versions), an APT, and a baseline valence assessment prior to being randomly 
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assigned to one of three income shock narrative conditions (negative, neutral, or positive) 

using identical text as Bickel et al. (2016):

Negative Income Shock: “You have just been fired from your job. You will 

now have to move in with a relative in a part of the country you dislike, and 

you will have to spend all your savings to move there. You do not qualify for 

unemployment, so you will not be making any income until you find another job.”

Neutral Income Shock: “At your job, you have just been transferred to a different 

department in a location across town. It is a similar distance from where you live 

so you will not have to move. You will be making 2% more than you previously 

were.”

Positive Income Shock: “At your job you have just been promoted. You will have 

the opportunity to move to a part of the country you always wanted to live in OR 

you may choose to stay where you are. Either way, the company gives you a large 

amount of money to cover moving expenses, and tells you to keep what you don’t 

spend. You will be making 100% more than you previously were.”

The narratives were displayed on the screen for 60 seconds and automatically advanced to 

the post-narrative assessment. After the narrative, participants completed a post-narrative 

valence assessment to examine the manipulation efficacy. Results of the manipulation 

check are presented in Supplemental Table 1. Participants then completed the same 

delay discounting tasks, an APT, and measures assessing substance use. The order of the 

behavioral economic measures was randomized before and after the narrative manipulation.

Measures

All participants completed a battery of questionnaires and tasks assessing demographics, 

substance use, and decision-making around money and alcohol.

Delay Discounting.—Monetary discounting was assessed using the 5-trial adjusting delay 

discounting task (Koffarnus & Bickel, 2014). On each of five trials, participants indicated 

whether they would rather receive a larger amount of money at a specific point in the future 

or half that amount immediately. Based on the choices across the five trials, the Effective 

Delay 50% (ED50) is estimated. The inverse of this value is equivalent to the discount 

rate (e.g., k=1/ED50). All k values were natural logarithm transformed prior to analyses. 

Participants completed two versions of the 5-trial adjusting amount task pre-income shock 

and post-income shock, with the larger delayed reward valued at $100 and $1000.

Alcohol Demand.—Alcohol demand was assessed using a hypothetical APT (Kaplan et 

al., 2018; Murphy & MacKillop, 2006). The APT asks participants how much alcohol (in 

standard drinks) they would consume across 26 prices in ascending order from Free to $25. 

A standard instructional set was used. All choices were hypothetical, but participants were 

instructed to make choices as if the rewards were real (Amlung et al., 2012; Amlung & 

MacKillop, 2015; Owens et al., 2015). Participants completed this task before and after the 

income shock narrative.
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Alcohol Use.—Alcohol use over the last three months was assessed using the Alcohol Use 

Disorder Identification Test – Consumption (AUDIT-C; Bush et al., 1998). The total score 

on the AUDIT-C (range 0–12) was used as a continuous measure of alcohol consumption. 

Scores of zero were assigned to participants who reported not drinking in the past 3 months.

Other Substance Use.—Cannabis use was assessed using item 1 of the revised Cannabis 

Use Disorder Identification Test (CUDIT-R; Adamson et al., 2010): “In the past 3 months, 

how often do you use cannabis? Never, Monthly or less, 2–4 times a month, 2–3 times 

a week, 4 or more times a week.” In addition, current smoking status was assessed by 

self-reported cigarettes smoked per day.

Data Analysis

Responses on the APT were examined for non-systematic data (Stein et al., 2015), excluding 

zero participants. Four observed demand indices were generated from raw consumption 

values (Murphy & MacKillop, 2006): Intensity is self-reported alcohol consumption at 

“Free” price; 2) Breakpoint is the price that suppresses self-reported consumption to zero; 3) 

Omax is the maximum observed expenditure; and 4) Pmax is the price point corresponding to 

Omax. In cases where consumption did not reach zero, Breakpoint was coded as the highest 

price interval ($25; 1% of cases). These indices were log-transformed prior to analyses. 

Changes in Elasticity across prices (α), or the proportionate slope of the demand curve, 

was also derived in GraphPad Prism 9 using an exponentiated demand curve equation 

(Koffarnus et al., 2015). Group mean consumption values for the pre/post narrative APTs 

were modeled separately. The Q0 parameter was fixed to the observed mean Intensity and 

the k parameter was calculated as the difference of the logarithms of the maximum and 

minimum consumption values plus 0.5 (k=3.30 for all curve fits). The model provided an 

excellent fit (R2 range .98–.99).

Data analyses were conducted in three parts. First, differences between groups on all 

variables of interest were evaluated using a one-way analysis of variance (ANOVA) to 

determine covariates to be included in subsequent analyses (see Table 1). Second, repeated 

measures ANOVAs were used to determine changes in delay discounting rates (100 lnk 
and 1000 lnk) from pre- to post-income shock across conditions. Third, the same repeated 

measures ANOVAs were run in the previous step but with observed indices of alcohol 

demand (Intensity, Breakpoint, Omax, and Pmax) as the dependent variables. Individuals 

who reported consuming zero drinks at Free price during their baseline APT and were 

considered non-drinkers as per their “Never” response on the AUDIT-C were dropped (n 
= 19). Differences in α between pre/post-narrative APTs were examined separately by 

condition using an extra sums of squares F test. A significance level of p < .05 was used 

for all analyses. We report how we determined our sample size, all data exclusions, all 

manipulations, and all measures in the study. Full dataset is available upon request. This 

study was not pre-registered.

Patel and Amlung Page 5

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



RESULTS

Descriptive Statistics and Differences Across Groups at Baseline

One-way ANOVAs run to assess baseline differences found no differences across conditions 

(refer to Table 1).

Effect of Income Shock on Delay Discounting

The mixed ANOVA (3 conditions x 2 time points) examining effects of income shock 

narratives on rates of delay discounting for the $100 version revealed a time × narrative 

condition interaction, F(2, 137)=5.45, p=.005, ηp
2=.074 (see Supplemental Table 2). 

Pairwise comparisons indicated a significant increase between the pre- and post-narrative in 

the negative condition (log(k) values pre: M=−5.03, SE=0.29 and post: M=−4.45, SE=0.30). 

There were no other main effects, interactions, or significant pairwise comparisons. When 

including AUDIT-C as a covariate, the patterns of results remained identical (refer to 

Supplemental Table 3).

An identical mixed ANOVA was run for rates of delay discounting for the $1000 version 

(Supplemental Table 2). A significant main effect of time was observed [F(1, 137)=8.26, 

p=.005, ηp
2=.057] and a trend was noted for the time × narrative condition interaction 

[F(2, 137)=2.62, p=.077, ηp
2=.037]. Pairwise comparisons indicated a significant increase 

between pre and post-delay discounting rates across all conditions (log(k) values pre: 

M=−5.56, SE=0.16 and post: M=−5.26, SE=0.16). There were no other significant pairwise 

comparisons observed. When including AUDIT-C as a covariate, the patterns of results 

remained relatively the same (refer to Supplemental Table 3).

Effect of Income Shock on Alcohol Demand

Alcohol demand curves by condition are provided in Figure 1. Mixed ANCOVAs (3 

conditions x 2-time points) were run for the observed indices of alcohol demand—

Intensity, Breakpoint, Omax, and Pmax—among drinkers only (Supplemental Table 6). Only 

Breakpoint showed significant results with Pmax trending towards significance, whereas 

there were no significant main effects, interactions, or pairwise comparisons for Intensity 
and Omax. There was a significant time × narrative condition interaction [F(2, 117)=4.45, 

p=.014, ηp
2=.070] and a trending main effect of time [F(1, 117)=3.23, p=.075, ηp

2=.027] 

for Breakpoint. Pairwise comparisons revealed a significant decrease in Breakpoint (log-

transformed) for the negative condition group pre (M=0.91, SE=0.06) to post (M=0.74, 

SE=0.08). For Pmax, there was a trending main effect of time [F(1, 117)=3.42, p=.067, 

ηp
2=.028] and a time x narrative condition interaction [F(2, 117)=2.74, p=.069, ηp

2=.044]. 

When AUDIT-C was included as a covariate in models, the pattern of results remained 

relatively the same (refer to Supplemental Table 7). Extra sums of squares F tests for 

α revealed significant pre/post differences in α for the neutral [pre=0.0059, post=0.0048; 

F(1,58)=12.32, p<.001] and positive [pre=0.0089, post=0.0080; F(1,58)=5.90, p=.019] 

conditions, indicating less price sensitivity following the narrative manipulation. There was 

no significant difference for the negative condition [pre=0.0061, post=0.0064; F(1,58)=1.21, 

p=.276].

Patel and Amlung Page 6

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



DISCUSSION

This study examined the effects of negative income shock on delay discounting and alcohol 

demand among drinkers and non-drinkers. For delay discounting, we observed a significant 

increase in preferences for smaller immediate rewards following the negative income shock 

narrative for the $100 task. However, only a significant main effect of time was observed for 

the $1000 task where preferences for smaller immediate rewards increased across all three 

narrative conditions. This partially supports our hypothesis, where we see an increase in 

preferences for smaller-immediate rewards following negative income shock at the smaller 

magnitude, but not the larger magnitude. The novel aspect of this study was to analyze 

the impact of negative income shock on alcohol demand. Here, our hypotheses were 

partially supported, as the current results indicate decreases in Breakpoint following negative 

income shock. Additionally, reduced price sensitivity was observed for neutral and positive 

conditions but not negative ones. As such, the current results partially support our hypothesis 

that income shock reduces alcohol demand but positive income shock does not increase 

alcohol demand.

The delay discounting results replicate and build upon prior findings (Bickel et al., 2016; 

Blain et al., 2021; Craft et al., 2021; Haushofer et al., 2013; Mellis, Snider, et al., 2018). 

Most relevant to the current study are the results presented by Craft and colleagues (2021). 

The impact of negative income shock was examined on delay discounting among individuals 

with alcohol use disorder. Preferences for smaller immediate rewards increased following 

narratives depicting a job loss and a major hurricane compared to neutral conditions (Craft 

et al., 2021). In addition, negative narratives increased the preferences for smaller immediate 

rewards, like the pattern seen currently. However, it is essential to note that Craft and 

colleagues (2021) used an adjusting amount delay discounting task with an immediate 

reward of $500 and a delayed reward of $1000. As such, direct comparisons of these results 

should be made with caution. In the current study, significant increases in delay discounting 

rates were seen for the $100 magnitude but not the $1000 magnitude. One potential reason 

may be due to the conditions of scarcity created through income shock manipulation. With a 

loss of income, the $1000 reward magnitude may be unreasonable for participants compared 

to a $100 magnitude. Future studies should explore the effects of income shock at a range of 

magnitudes instead of just two levels that are quite disparate from one another.

Regarding alcohol demand, no studies to date have examined the impact of negative income 

shock on an alcohol purchase task. Studies examining demand for secondary commodities 

such as food (Snider et al., 2020; Stein et al., 2021; Sze et al., 2017) have indicated 

mixed findings. Inconsistencies in the previous studies could be attributed to the differences 

in study design (within- vs. between-subjects) or the income shock manipulations used 

(monetary vs. natural disaster). While two previous studies (Snider et al., 2020; Sze et al., 

2017) found income shock increased demand for food, our results indicated a decrease in 

demand for alcohol, as reflected by Breakpoint. One potential reason for discrepancy could 

be due to the scenario of the income shock narrative where a hurricane would reduce access 

to food in the immediate aftermath resulting in higher demand for food. In contrast, an 

employment loss scenario is monetarily adverse, where individuals would spend less on 

alcohol, given that they would still have other costs to bear. Furthermore, individuals in the 
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current sample were recruited during the COVID-19 pandemic compared to individuals in 

the Snider et al. (2020) study who were likely recruited before the start of the pandemic. 

The other significant result observed was a decrease in price sensitivity to the neutral and 

positive narratives, which were not observed in prior literature (Snider et al., 2020; Stein 

et al., 2021; Sze et al., 2017). Overall, within the current study, any significant changes 

related to alcohol demand were related to the monetary values accompanying the purchase 

and consumption of the secondary commodity, alcohol. These results provide preliminary 

evidence that income shock narratives focused on manipulating access to the primary 

commodity, money, may influence decision-making regarding secondary commodities (i.e., 

alcohol, cigarettes, food, etc.).

The results of the present study should be contextualized within its limitations. First, 

validated measures of alcohol consumption, alcohol demand, and delay discounting were 

used. However, these measures relied upon participant self-report and may have been 

subject to demand characteristics. However, no evidence of participants figuring out the 

experimental manipulation was seen in the valence manipulation check—the only evaluation 

for the validity of the manipulation. Therefore, while possible, the limited data collected 

evaluating demand characteristics indicates it did not impact results. Second, the income 

shock manipulation and the APT were hypothetical. As such, responses in this hypothetical 

income shock manipulation may not reflect real-life choices. However, established literature 

indicates that hypothetical alcohol demand is closely related to actual consumption (Amlung 

et al., 2012; Amlung & MacKillop, 2015). Third, the current sample consisted of adults 

who both reported drinking alcohol and not drinking alcohol. These findings cannot be 

generalized to heavy drinkers or a sample with alcohol use disorder. Fourth, data were 

collected via MTurk. Prior research has supported the validity and reliability of MTurk 

data (Hauser & Schwarz, 2016), especially in addiction variables (Kim & Hodgins, 2017). 

In addition, numerous checks were implemented to mitigate data quality concerns (see 

Methods). Last, although the 5-choice discounting task is an efficient method of estimating 

discounting rate across multiple reward magnitudes and commodities, this measure does not 

allow for calculating consistency of behavioral responses. This may be especially important 

in MTurk settings, given concerns about participant effort, although it is worth noting that 

the task has been used in multiple prior MTurk studies (Mellis et al., 2017; Stein et al., 2016; 

Strickland et al., 2017). Future research would benefit from discounting tasks that permit the 

calculation of multiple indifference points and measures of response consistency.

In conclusion, this study replicated and built upon prior literature assessing the impact of 

negative income shock on delay discounting among drinkers and non-drinkers. Furthermore, 

this study is the first to examine the impact of income shock on alcohol demand. This 

study lays the foundation for future research to explore how recent changes in income may 

influence delay discounting and alcohol demand among a general community sample and 

a sample of heavy drinking adults or individuals with alcohol use disorder. Finally, this 

study establishes the importance and essential need to examine income shock on secondary 

commodities (i.e., alcohol) to inform potential behavioral economic demand-based treatment 

targets for individuals seeking treatment for their addictive disorder.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Public Significance Statement:

Income shock manipulations are when participants are presented with a hypothetical 

scenario where they may lose money, gain money, or have their income remain the same. 

When losing money, a general sample of adults prefer smaller-immediate rewards over 

larger-later rewards. They also will suppress their consumption of alcohol at a lower price 

compared to before losing money. These results indicate that manipulating the amount 

of accessible money for a participant can influence their decision-making around their 

preferences for money and how much they are willing to spend on alcohol.
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Figure 1. Pre and Post Income Shock Narrative Demand Curves for APT by Condition.
Self-reported consumption of alcohol (in standard drinks) across price per drink on the 

hypothetical alcohol purchase task. Filled markers reflect the pre-narrative data; unfilled 

markers reflect post-income shock narrative data. Individual data points reflect the mean at 

each price point.
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