
Behavioral Economic Indicators of Risky Drinking Among 
Community-Dwelling Emerging Adults

Jalie A. Tucker1, Katie Lindstrom, Susan D. Chandler, Joseph P. Bacon, JeeWon Cheong
University of Florida and Center for Behavioral Economic Health Research Gainesville, FL

Abstract

Objective.—Behavioral economic (BE) approaches to understanding and reducing risky drinking 

among college students are well established, but little is known about the generalizability of prior 

findings to peers who currently are not traditional college students and are more difficult to reach 

for assessment and intervention. This cross-sectional survey investigated whether drinking 

practices and negative consequences were associated with greater alcohol demand, alcohol reward 

value, and delay discounting in this target population.

Method.—Community-dwelling emerging adult drinkers ages 21 to 29 (N = 357) were recruited 

using Respondent Driven Sampling adapted to a digital platform (M age = 23.6 years, 64% 

women). Peers recruited peers in an iterative fashion. Participants completed a web-based survey 

of drinking practices, negative alcohol-related consequences, and BE measures of alcohol demand, 

alcohol reward value, and delay discounting.

Results.—Regression analyses supported the study hypotheses. Higher alcohol demand 

(intensity and elasticity) predicted higher drinks per drinking day, more past month drinking days, 

and more negative consequences. Higher alcohol reward value (discretionary alcohol spending and 

alcohol-involved activities) and stronger preference for sooner smaller versus later larger rewards 

predicted select drinking risk variables in the hypothesized direction (ps < .05).

Conclusions.—BE risk characteristics generalized to community-dwelling emerging adult risky 

drinkers, with the most consistent associations found between alcohol demand and drinking risk 

measures. The findings lay a foundation for extending successful BE interventions with college 

drinkers to this underserved population.
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Risky drinking during emerging adulthood, which spans adolescence to young adulthood 

(Arnett, 2005), is a significant public health concern, with over a third of young adults ages 

18–25 reporting past month binge drinking (> 5 drinks on one occasion for men; > 4 drinks 

for women; National Institute on Alcohol Abuse and Alcoholism [NIAAA], 2019a; 

Substance Abuse and Mental Health Services Administration, 2019). Moreover, the twenties 
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are generally when risky drinking either resolves or develops into a chronic disorder (Grucza 

et al., 2018), making this a priority age group for prevention-oriented research and 

intervention.

Much progress has been made in developing brief motivational interventions (BMIs) to 

reduce risky drinking among fulltime college students who typically live on campus 

(NIAAA, 2019b), but the needs of young adult drinkers who reside in the community and do 

not attend college or work while doing so have been neglected. These emerging adults (EAs) 

tend to come from less advantaged backgrounds and to have distinct and heightened risk 

profiles that are not well understood and need to be considered when developing 

interventions and approaches to reach them (Barnett, Monti, Spirito, et al., 2015; Slutzke, 

2005; White, Labouvie, & Papadaratsakis, 2005). Compared to relatively captive traditional 

college students who live on campus, residing in the community creates additional barriers 

to reaching young adults to offer accessible, appealing, and evidence-based alcohol services. 

This compounds the dissemination challenges common among EA risky drinkers, who as a 

group typically have limited motivation to change their drinking (Epler, Sher, & Piasecki, 

2009) and rarely seek specialized alcohol services (Buscemi et al., 2010).

Behavioral economics (BE) offers a useful framework to understand and address the needs 

of EA risky drinkers and has been widely and successfully applied with persons who have 

substance-related problems, including college student risky drinkers. Substance misuse is 

conceptualized as a “reinforcement pathology” or pattern of intertemporal choice that 

involves persistent preference for short-term rewards that lead to longer term costs and a 

devaluation of larger, delayed rewards that support adaptive functioning (Bickel et al., 2014). 

Persons who engage in harmful substance use tend to discount delayed rewards more than 

controls who do not (Madden & Bickel, 2010), and younger age and lower income and 

education (e.g., Green, Myerson, Lichtman, Rosen, & Fry, 1996) are normatively associated 

with such foreshortened time horizons for behavioral allocation. In addition, harmful 

substance use is more likely in environments with limited or no substance-free reinforcers, 

and harmful use decreases if access to valued alternative reinforcers is increased (Acuff et 

al., 2019). Many BE interventions thus seek to reduce harmful substance use by enriching 

the environment with valuable substance-free activities and highlighting delayed benefits of 

sobriety over continued harmful use (e.g., Delmée, Roozen, & Steenhuis, 2018; Murphy, 

Dennhardt, Skidmore, et al., 2012; Murphy, Dennhardt, Martens, Borsari, Witkiewitz, & 

Meshesha, 2019). For example, Murphy and colleagues (2012, 2019) developed and 

evaluated the efficacious Substance-Free Activity Session (SFAS) that is delivered with a 

BMI and focuses on reducing drinking and related harms by enhancing future orientation 

and engagement in substance-free activities.

Despite the success of BE approaches to understanding and intervening to reduce risky 

drinking among traditional college students, comparable work with their community-

dwelling peers is lacking, and little is known about the generalizability of relationships 

between BE variables and risky drinking in this neglected at-risk population. As a starting 

point in extending a BE analysis to community-dwelling EAs, the present cross-sectional 

survey investigated associations among their drinking practices and problems and BE 

variables with established utility in conceptualizing, predicting, and intervening to reduce 
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harmful substance use. Because community-dwelling EAs are more difficult to reach for 

assessment and intervention than traditional college students living on campus, we 

implemented digital Respondent Driven Sampling (d-RDS), a web-based RDS method (e.g., 

Bauermeister et al., 2012; Zhang et al., 2017) found to be successful in recruiting at-risk 

populations through peer-driven chain referral. Peer relationships in both in-person and 

online social networks influence substance use among EAs (e.g., Cook, Bauermeister, 

Gordon-Messer, & Zimmerman, 2013; Tucker et al., 2015), and using peer social networks 

to reach community-dwelling EAs facilitates access to this difficult-to-reach target 

population. Eligible EA risky drinkers (N = 357) completed an online web survey that 

assessed their recent drinking practices and problems and BE measures of multiple 

dimensions of the reinforcement value of alcohol, including alcohol demand, delay 

discounting, and the value of alcohol relative to other activities and commodities. If 

associations between drinking and BE variables observed with traditional college student 

risky drinkers generalize to peers currently living in the community, our primary hypotheses 

were that riskier drinking practices and greater alcohol-related problems should be 

associated with lower sensitivity to alcohol price changes, greater alcohol-involvement and 

alcohol expenditures, and stronger preferences for sooner smaller versus delayed larger 

rewards on a delay discounting questionnaire.

Method

Sample Recruitment and Characteristics

“Seed” participants to start RDS were recruited in person at high traffic venues (e.g., outdoor 

markets, sporting events, art and music festivals) in North Central Florida communities with 

relatively high percentages of young adults based on 2010 U.S. Census tract data. Seeds 

were recruited by trained research staff similar in age to the target sample, and the in-person 

recruitment served to verify that RDS was initiated by EAs with the desired target group 

characteristics. Eligibility criteria for seeds and subsequent peer recruits were: (1) Men and 

women ages 21–29 living in Florida at enrollment; (2) at least one past month drinking 

episode above NIAAA (2019a) gender-adjusted thresholds for heavy drinking (4+/5+ drinks 

for women/men) and at least one alcohol-related negative consequences in the past 90 days; 

and (3) web access via smartphone or computer. After screening and informed consent, 

eligible seeds (n = 176) used a study computer tablet or their personal smart device to 

answer additional questions about their demographic characteristics, drinking patterns, and 

young adults ages 21–29 in their social networks. The number of young adults with whom 

they had interacted online during the past 3 months was used for RDS sample weighting 

(Gile, Johnston, & Salganik, 2015). Then they viewed video instructions how to recruit peers 

“like you” (drinkers of similar age who were not relatives) and received information about 

compensation. Specific drinking risk eligibility criteria were not disclosed to avoid creating 

demand characteristics or potential deceptive responding. The research received university 

Institutional Review Board approval and adhered to Journal Article Reporting Standards for 

cross-sectional studies (American Psychological Association, 2020).

Thereafter, using standard RDS procedures (Heckathorn, 1997, 2002,; Gile et al., 2015) 

adapted to a digital platform (e.g., Bauermeister et al., 2012; Zhang et al., 2017), all peer 
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recruitment and data collection were conducted online using a secure research website 

accessible by smartphone or computer maintained by the University of Florida Clinical and 

Translational Science Institute, which was programmed using Research Electronic Data 

Capture (REDCap) software. To maintain confidentiality, survey responses were collected 

using a numerical identifier and stored separately from participant information necessary for 

research compensation. Seeds and peer recruits each received three unique numerical 

enrollment codes to text or email to their peers. Enrollment was limited to a maximum of 

three peers from a given seed or recruiter to ensure network branching and prevent over-

recruitment from any one network subgroup, and recruitment chains were allowed to 

develop naturally to facilitate independence between characteristics of seeds and the final 

sample (Gile et al., 2015). The unique enrollment codes allowed tracking of referral chains 

using the RDS Coupon Manager and Analysis Tools (http://

www.respondentdrivensampling.org) developed by Heckathorn and colleagues (e.g., 1997, 

2002). Seeds and recruits received $30 for their initial assessment and $15 for each eligible 

enrolled peer they recruited up to a maximum of 3 (up to $75 total). Compensation was 

delivered using electronically reloadable Visa™ gift cards.

The final sample included 176 seeds and 357 peer recruits. Seeds directly recruited 95 peers, 

who in turn recruited 262 peers. Among recruitment chains with at least one recruit, the 

mean chain length was 2.33 (SD = 2.31, range = 1 to 12). Table 1 presents the characteristics 

of peer recruits and shows that, as desired, d-RDS successfully recruited a sample of EA 

risky drinkers. The sample as a whole was in their lower mid-twenties, the great majority 

were educated to some extent beyond high school, most were employed full or part-time, but 

over half had annual personal incomes < $20K. Less than 10% were married or were 

parents. As in our past in-person RDS research (e.g., Tucker et al., 2016a), more women 

enrolled than men.

Survey Measures

The primary drinking-related and BE measures are described next. As noted, internal 

consistency checks using the present sample showed that Cronbach’s alpha for all 

questionnaire scales exceeded the generally accepted .70 benchmark (range = .72 to .95). 

Additional measures to be reported elsewhere included the Protective Behavioral Strategies 

Scale-20 (Treloar et al., 2015), Brief Situational Confidence Questionnaire (Breslin et al., 

2000), a modified Norbeck Social Support Questionnaire (Norbeck et al., 1981; Tucker et 

al., 2015), and participant preferences for help with drinking following from Tucker et al. 

(2009). Web-based survey data collection took an average of 30.69 minutes (SD = 18.71).

Primary Drinking Risk Measures—After answering brief background questions about 

their substance use histories (e.g., age of first intoxication; substance-related help-seeking), 

the primary measures of recent drinking practices (past month) and alcohol-related 

consequences (past 3 months) were collected. An abbreviated Daily Drinking Questionnaire-

Revised (Collins, Parks, & Marlatt, 1985; cf. Leeman et al., 2016) assessed the number of 

drinking days and typical number of standard drinks consumed per drinking day during the 

past 30 days (range = 0 to 30), which were used for analysis. Widely used with young adults, 

the DDQ-R yields reliable reports that are highly correlated with self-monitoring reports of 
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alcohol consumption (Kivlahan, Marlatt, Fromme, Coppel, & Williams, 1990). Participants 

completed the Brief Young Adult Alcohol Consequences Questionnaire (BYAACQ; Kahler, 

Strong, & Read, 2005) that asks about 24 negative events over the past 3 months (e.g., 

neglected obligations, driving after drinking). The number reported was summed for analysis 

(range = 0 to 24). The BYAACQ is reliable yet sensitive to changes in alcohol use, has high 

internal consistency (Cronbach’s α = .90), and includes common but less severe 

consequences (Kahler et al., 2005, 2008).

Primary Behavioral Economic Measures

Alcohol Purchase Task (APT; Murphy & MacKillop, 2006).: Using APT trait vignette 

instructions (Kaplan et al., 2018), participants reported how many drinks in standard sizes 

(12 oz. beer, 5 oz. wine, 1.5 oz. liquor) they would consume across 20 prices ($0 to $20) in a 

typical drinking setting. They were told to assume they did not drink before these decisions, 

would drink every drink requested, and could not stockpile or take drinks home. The APT 

yields internally consistent (Cronbach’s α = .72), reliable, and valid indices of the relative 

reinforcing value of alcohol, including four observed and one derived alcohol demand 

metrics that reflect sensitivity to price changes that correspond with actual alcohol use 

(MacKillop et al., 2009; Murphy et al., 2009). Intensity (consumption when drinks are free) 

and elasticity of demand were used for analysis because they are conceptually distinct. 

Intensity reflects unconstrained demand when drinks are free, whereas elasticity, the classic 

demand metric in economics, is based on the entire demand curve across the range of drink 

prices and thus subsumes other APT metrics that are based on delimited features of the 

demand curve (e.g., Omax, Pmax, breakpoint). Both variables have been found to predict 

drinking and drug-related outcomes in clinical and experimental research (e.g., Acuff, 

Amlung, Dennhardt, MacKillop, & Murphy, 2020; Kiselica, Webber, & Bornovalova, 2016; 

Murphy et al., 2009; Strickland, Alcorn, & Stoops, 2019). Prior to analysis, the beezdemand 

R package version 0.1.0 (Kaplan et al., 2019) was used to examine the consistency of 

demand data using the Stein et al. (2015) algorithm for identifying unsystematic responses. 

Elasticity was computed using Koffarnus, Franck, Stein, and Bickel’s (2015) exponentiated 

version of Hursh and Silberberg’s (2008) exponential equation.

Monetary Choice Questionnaire (MCQ; Kirby, Petry, & Bickel, 1999).: This 17-item 

delay discounting questionnaire assesses preferences for smaller, immediate over larger, 

delayed hypothetical monetary amounts (Cronbach’s α = .88). Length of delay and money 

amount vary across items (e.g., $110 today or $300 in 7 days; $690 today or $850 in 91 

days), and choices establish the rate at which monetary rewards are discounted as a function 

of time to availability, which is related to substance use risk status and outcomes (Madden & 

Bickel, 2010). The proportion of choices of the hypothetical larger, delayed monetary 

amounts relative to smaller, immediate amounts was computed for analysis (MCQ 

proportion large; Myerson et al., 2014) (range = 0 to 1.0). Although MCQ proportion large 

makes no assumption about the underlying discounting function, MCQ proportion large and 

discounting rates (k-parameter) are highly correlated (Myerson et al., 2014), and 

hypothetical and real money choices generate equivalent measures of discounting (e.g., 

Johnson & Bickel, 2002).
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Relative Discretionary Expenditures on Alcohol (RDEA; Murphy et al., 2015).: RDEA 

reflects strength of preference for alcohol in relation to other discretionary commodities in 

the personal economies of EAs and is a simplification of the Alcohol-Savings Discretionary 

Expenditure (ASDE) index that predicts recovery outcomes in problem drinkers (e.g., 

Tucker et al., 2016b, 2016c). Participants report past-month spending in dollars on alcoholic 

beverages (independent of consumption), money available for spending on discretionary 

items (e.g., clothing, music, recreation), and money saved. The reliability and validity of 

reports of spending on alcohol and other commodities have been established through 

comparisons with financial records (e.g., Tucker et al., 2006). RDEA was computed as the 

proportion of alcohol spending relative to all discretionary money available (range = 0 to 

1.0). Lower RDEA values predict positive drinking outcomes (e.g., Murphy et al., 2015).

Adolescent Reinforcement Survey Schedule - Substance Use Version (ARSS-SUV; 
Murphy et al., 2005).: Participants reported past month frequency of 32 activities that are 

substance-free vs. substance involved (0 = “0 times” to 4 = “more than once a day”). 

Enjoyment ratings were not collected because it would have doubled the time required to 

complete the ARSS-SUV. Cronbach’s alpha for activity reports was .95. The proportion of 

all past month activities involving drinking was computed for analysis [(alcohol-related 

total / (alcohol-free total + alcohol-related total activities)] (range = 0 to 1.0). Lower 

proportions of alcohol-related activities are associated with positive drinking outcomes 

(Acuff et al., 2019). The alcohol reinforcement ratio derived from the ARSS-SUV has good 

test-retest reliability and is positively correlated with drinking practices and negative 

consequences (Hallgren, Greenfield, & Ladd, 2016).

Data Analyses

Per standard RDS analysis procedures, the analysis sample excluded seeds who were 

purposively selected to start RDS and did not complete the survey. The resulting sample of 

peer recruits was examined for recruitment bias and analytic assumptions (Heckathorn, 

1997, 2002; Gile et al., 2015; Tucker et al., in press). Age, sex, race/ethnicity, and baseline 

drinking were checked for potential non-random recruitment (homophily) and independence 

from the nonrandomly selected seeds (equilibrium) over recruitment waves. These sample 

checks indicated a slight bias in favor of same race groups recruiting among themselves. To 

account for potential bias in network size, the RDSII estimator was used to create weights 

via RDS Analyst (Handcock, Fellows, & Gile, 2013). Skewed BE predictors (intensity, 

elasticity, RDEA) were log transformed prior to analysis. Weighted ordinary least square 

(OLS) regression analyses were conducted using SAS EG v8.1 to predict past month 

drinking days and consequences with BE measures (APT intensity and elasticity, MCQ 

proportion of larger choices, RDEA, and ARSS-SUV drinking proportion of activities). 

Drinks/drinking day were skewed and analyzed using a generalized linear model with a 

negative binomial distribution. Correlations among the five BE measures ranged from − 0.58 

(APT intensity and elasticity) to 0.04 (elasticity and MCQ proportion large), and variance 

inflation factors ranged between 1.1 and 2.1, suggesting no evidence of multicollinearity 

among predictors. Correlations among the three drinking risk variables were moderate, 

ranging from 0.35 to 0.52. As shown in Table 2, the pattern of correlations among drinking 

risk variables and five variables that can be derived from the APT supported the inclusion of 
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intensity and elasticity in the regression models along with MCQ proportion of larger 

choices, RDEA, and ARSS-SUV drinking proportion of activities. Significant correlations 

were found between intensity and elasticity and all three drinking risk variables, whereas the 

correlations for other APT metrics were either non-significant or less consistently significant 

and/or were generally of lower magnitude than the correlations for intensity and elasticity.

Each drinking outcome was examined separately in 3 models that each had an analysis 

sample of 334 or 335 participants due to cases with missing values on select predictors, 

which were minimal (6.4% overall). Eight were lost due to nonsystematic APT data (four 

failed for poor trend, one for bounce, two for reversals from zero, and one for all three), and 

the remainder had missing or invalid values on various predictors that were not 

systematically item specific. Furthermore, Satterthwaite t-tests showed no significant 

differences in drinking risk indicators between the analysis sample and the excluded 

participants with missing data on predictors (ps > .20). Initial regression models controlled 

for demographic variables variously associated in our prior RDS studies with health risk 

behaviors or BE variables (gender, race, income, marital status, parental status, and 

education level); the final models excluded non-significant covariates. The effect sizes of BE 

indicators in regression models ranged from very small (unique R-square = .001) to medium 

(unique R-square = .09). The analysis sample sizes were powered (> .80) to detect a small-

to-medium effect (i.e., unique R-square of .047), taking into account that RDS sample size 

requirements are about twice as large as those needed for random sampling to achieve 

independence from seed characteristics.

Results

Table 3 presents the regression models for each drinking risk variable. The analyses showed 

that BE variables had utility in predicting one or more drinking risk variables in the 

hypothesized direction. Higher alcohol demand (higher APT intensity and lower elasticity) 

was associated with all three drinking risk variables in the predicted direction. Although the 

associations were relatively more robust for intensity than elasticity, higher demand on both 

variables predicted higher drinks per drinking day, more past month drinking days, and more 

negative consequences. Higher alcohol reward value assessed by the RDEA index was 

associated with more past month drinking days and more negative consequences, although 

the former association was only marginally significant. Stronger preference for smaller 

sooner rewards on the MCQ was associated with more drinks per drinking day and more 

negative consequences, and higher proportion of past month activities involving drinking 

was associated with more drinks per drinking day.

Regarding covariates, non-white race was associated with higher drinks per drinking day and 

more negative consequences. Being male was associated with more past month drinking 

days and fewer negative consequences. Being married was associated with more past month 

drinking days, and higher education (college degree vs. no degree) showed a significant 

association with higher negative consequences.
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Discussion

Significant associations among BE and drinking risk variables established in traditional 

college students were replicated with EA risky drinkers currently living in the community 

who were recruited using d-RDS. Consistent with prior research, significant associations in 

the predicted direction were found between one or more BE variables and alcohol-related 

risks. The results lay an empirical foundation for extending successful BE interventions with 

college drinkers (e.g., Murphy et al., 2012, 2019) to this underserved population. The study 

also showed that d-RDS is an efficient, effective method to recruit community-dwelling 

risky drinkers who are more difficult to reach than groups accessible by location (e.g., 

campuses, clinics).

Alcohol demand assessed by APT intensity when drinks are free and elasticity reflecting 

sensitivity to drink price changes were associated with all three drinking risk variables in the 

predicted direction. These consistent associations across multiple drinking risk variables 

further demonstrated the utility of the APT in BE alcohol research (Kaplan et al., 2018; 

Murphy et al., 2009; Kiselica et al., 2016). Although more limited in scope, significant 

associations in the predicted direction were found between the other three BE indicators and 

select drinking risk measures. Higher discretionary spending on alcohol had near significant 

or significant associations with higher drinking frequency and negative consequences, 

respectively, which adds to evidence that monetary spending on substances is a viable 

measure of substance reward value and problem severity (e.g., Tucker et al., 2016b; Worley, 

Shoptow, Bickel, & Ling, 2015). Steeper delay discounting showed significant associations 

with more drinks per drinking day and more negative consequences. The proportion of 

alcohol-involved activities was associated with a single drinking risk dimension (drinks/

drinking day). In addition, the overall pattern of positive associations tended to be most 

consistent for negative alcohol-related consequences. This is generally in line with research 

suggesting that EAs typically have limited motivation to change their drinking practices 

(Epler et al., 2009) and that interventions aimed at reducing negative consequences are likely 

a more fruitful approach to risk reduction in EAs (Leeman et al., 2016).

The variable associations observed among specific BE and drinking risk variables add to 

growing research that used multiple measures of both domains and found a similar mix of 

significant and non-significant associations (e.g., Acuff et al., 2017; MacKillop et al., 2010; 

Strickland et al., 2019; Tucker et al., 2016b, 2016c). Although findings are not wholly 

consistent and preclude firm generalizations, indicators of alcohol demand, particularly 

intensity, tend to show reliable significant associations with consumption levels and 

quantities consumed. In contrast, indicators of the value of alcohol relative to other activities 

and commodities tend to show significant associations with the frequency and patterning of 

drinking over longer intervals. Associations with discounting measures were less consistent.

This pattern of differential associations appears to reflect the extent to which different BE 

measures assess own-price versus cross-price relationships with drinking (Green & Kagel, 

1996; Hursch, 1991). Own-price relationships reflect changes in demand for a given 

commodity as a function of changes in its prices or other direct constraints on its availability. 

Cross-price relationships reflect how demand for one commodity varies with changes in the 
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price or constraints on other commodities in the context of choice. The APT is a laboratory 

analogue of own-price relationships with drinking and reliably predicts consumption 

quantities and, in some studies, symptoms or negative consequence resulting from higher 

consumption. The RDEA and similar ASDE index assess cross-price relationships in which 

behavioral allocation to alcohol is part of a molar pattern of allocation among multiple 

available activities and commodities. These indices are associated with drinking frequency 

and patterning over time, which are also molar behavior patterns formed from repetitive 

daily choices to drink or abstain over longer intervals. Future research that investigates these 

functional distinctions among the multiple BE indicators may inform refinements in BE 

theory as applied to substance misuse.

The present measure of relative alcohol value assessed by the proportion of alcohol-free 

activities among all activities assessed by ARSS-SUV (Murphy et al., 2005) cannot be 

clearly placed within this framework. In service of balancing survey completion time and 

inclusion of multiple BE and drinking measures in this initial web-based study of the target 

population, we did not collect activity enjoyment ratings that support computation of the 

proportion of reinforcement received from alcohol-related activities, computed as the cross-

product of frequency and enjoyment ratings. This change limited the measure’s 

representation of cross-price relationships between drinking and other rewards, which merits 

future investigation using the full ARSS-SUV.

Another unexpected finding was the extent of educational attainment and student status in 

the RDS community sample. Post hoc analyses showed that non-students were more likely 

than students to have personal incomes greater than $20K and to have more money available 

for discretionary expenditures (ps < .05). However, when the personal and household 

incomes were discrepant, the frequencies among students and non-students were similar, 

indicating that any economic disadvantage associated with student status was not offset by 

greater household (e.g., parental or partner) income. Moreover, although there were college 

students in the sample, for the most part they were not currently enrolled full-time at a four-

year institution, did not live on campus, and were working at least part-time. Thus, the 

sample as a whole was distinct from traditional college students and relatively 

disadvantaged.

Other study qualifications include the cross-sectional design, which precludes causal 

inferences, and the necessity of using participant self-reports for this web-based survey that 

could not be verified independently (e.g., using collateral informants). Nevertheless, the in-

person recruitment of seeds assured that the sample was generated by members of the target 

population of interest, and regular checks on chain development ensured that peer recruits 

retained for analysis also met the eligibility criteria. More generally, the study measures 

selected for conceptual relevance, predictive utility, measurement quality, brevity, and ease 

of online administration yielded results in line with BE theory and previous research.

Another qualification common in survey research (Korkeila, Suominen, & Ahvenainen, 

2001) and prior RDS studies with EAs (e.g., Tucker et al., 2016a) is that more women 

enrolled than men. This is discrepant with the greater proportion of male than female risky 

drinkers and persons with AUD in the population and qualifies the present findings. This 
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qualification notwithstanding, because women appear to be the more accessible social 

network entry channel, this feature can be used to advantage in designing peer-driven 

community-based studies to increase intervention dissemination and uptake.

Finally, the community sample was recruited in a particular region of a Southern state and 

had characteristics reflecting varying degrees of disadvantage. Also, the race/ethnicity 

composition of the sample was diverse but included unexpectedly a larger proportion of 

Asians and a lower proportion of Blacks compared to the North and Central Florida 

population. Detailed comparisons across race/ethnic groups were not carried out because 

that was not part of our research questions and the numbers of participants in groups other 

than Whites were insufficient for meaningful comparisons. Whether results would generalize 

to other populations of EAs requires further study, but the commonalities in findings among 

this community sample and fulltime college students suggest that BE-drinking risk 

associations in EAs are robust. The generality of associations could be further confirmed in 

future research that directly compares community-dwelling and traditional college student 

samples. Furthermore, it should be noted that the present sample consisted of young adults 

who currently resided in and were recruited from the community, and we did not assess 

whether they had attended college fulltime and lived on campus in the past or whether such 

variations in educational history may qualify the present findings.

In conclusion, the study replicated BE-drinking risk associations observed in other 

populations to community-dwelling EA risky drinkers and supports extension of successful 

BE interventions to this underserved risk group. The d-RDS recruitment method provided an 

efficient means to shift the focus of much brief intervention research from relatively 

advantaged fulltime college students to community-dwelling EAs who often face different 

challenges as they transition into adulthood. Accessing hard-to-reach community risk groups 

using RDS may promote intervention diffusion through their social networks and enhance 

overall intervention effectiveness.
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Public Health Statement:

This cross-sectional survey found that established associations of behavioral economic 

variables with risky drinking among traditional college students are generalizable to 

young adults who currently reside in the community. It lays a foundation for extending 

behavioral economic interventions with college drinkers to the underserved population of 

community-dwelling young adult risky drinkers. The study also showed that online peer-

driven sample recruitment using Respondent Driven Sampling is an efficient, effective 

method to recruit community-dwelling risky drinkers who are harder to reach than groups 

accessible by location.
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Table 1.

Sample Characteristics of Peer Recruits

Variable Frequency (%) / Mean (SD)

Demographic characteristics

 Age in years 23.6 (2.6)

 Gender (% women) 228 (64.0)

 Race/ethnicity

  Asian 68 (19.2)

  Black 23 (6.5)

  White 228 (64.4)

  Other
a 35 (9.9)

  Hispanic 61 (17.2)

 Education > high school 307 (86.7)

 Student (full or part-time) 229 (64.1)

 Employed (full or part-time) 275 (77.5)

 Personal annual income < $20k 183 (55.4)

 Married 26 (7.3)

 Have children 22 (6.2)

Drinking risk variables

 Number of past month drinking days 9.99 (5.86)

 Drinks consumed per drinking day (past month) 4.71 (4.76)

  Drinks consumed on high risk drinking days
b 7.03 (6.14)

  Drinks consumed on very high risk drinking days
c 17.00 (10.96)

 Alcohol-related negative consequences (BYAACQ) 8.51 (5.37)

  Hangovers 229 (83.8)

  Very sick stomach/vomiting 233 (65.3)

  Drank despite plans not to 213 (59.7)

  Engaged in regrettable impulsive behavior while drinking 174 (48.7)

  Blackouts/brownouts 127 (35.6)

  Tolerance 125 (35.0)

Social network characteristics

 Size of young adult online network (# members) 27.3 (51.8)

 Productive peer recruiters (≥ 1 recruit) 153 (42.9)

Behavioral economic variables

 Relative discretionary expenditures on alcohol (past month) 0.49 (2.16)

 Proportion of past month activities involving drinking (ARSS-SUV) 0.26 (0.15)

 Proportion of larger delayed monetary choices (MCQ) 0.59 (0.22)

 Intensity (APT) 8.32 (22.58)

 Elasticity coefficient (APT) 0.008 (0.007)
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Ns = 346 – 357, median age = 23 years.

a
Includes American Indian/Alaska Native (.6%), Native Hawaiian/Other Pacific Islander (1.1%), and more than one race (5.4%); 3 additional 

participants indicated “I choose not to answer.”

b
Days involving 4+/5+ drinks for women/men for 141 participants (39.61%) who any reported high risk drinking;

c
Days involving 8+/10+ drinks for women/men for 27 participants (7.581%) who reported any very high risk drinking.

APT = Alcohol Purchase Task. ARSS-SUV = Adolescent Reinforcement Survey Schedule - Substance Use Version. BYAACQ = Brief Young 
Adult Alcohol Consequences Questionnaire (past 3 months). MCQ = Monetary Choice Questionnaire.
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Table 2.

Correlations among Alcohol Purchase Task (APT) and drinking risk variables

APT Variable
Drinking Risk Variables

Drinks per drinking day # Drinking days (past month) Negative consequences (BYAACQ)

Intensity
1 0.346*** 0.355*** 0.231***

Elasticity
1 −0.153** −0.265*** −0.204***

Omax 0.130* 0.152** 0.159**

Pmax −0.009 0.001 0.123*

Breakpoint −0.041 0.085 0.232***

*
p < .05;

**
p < .01;

***
p < .001.

Ns = 335 – 336.

1
Log transformed.

BYAACQ = Brief Young Adult Alcohol Consequences Questionnaire (past 3 months).

Psychol Addict Behav. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tucker et al. Page 19

Ta
b

le
 3

.

B
eh

av
io

ra
l e

co
no

m
ic

 a
nd

 d
em

og
ra

ph
ic

 p
re

di
ct

or
s 

of
 d

ri
nk

in
g 

pr
ac

tic
es

 a
nd

 c
on

se
qu

en
ce

s 
am

on
g 

co
m

m
un

ity
-d

w
el

lin
g 

em
er

gi
ng

 a
du

lt 
ri

sk
y 

dr
in

ke
rs

P
re

di
ct

or
s

D
ri

nk
in

g 
R

is
k 

V
ar

ia
bl

es

D
ri

nk
s 

pe
r 

dr
in

ki
ng

 d
ay

# 
D

ri
nk

in
g 

da
ys

 (
pa

st
 m

on
th

)
N

eg
at

iv
e 

co
ns

eq
ue

nc
es

 (
B

Y
A

A
C

Q
)

B
 (

SE
)

95
%

 C
I

B
 (

SE
)

95
%

 C
I

B
 (

SE
)

95
%

 C
I

R
el

at
iv

e 
di

sc
re

tio
na

ry
 e

xp
en

di
tu

re
s 

on
 a

lc
oh

ol
 (

pa
st

 m
on

th
)(

R
D

E
A

)1
−

0.
01

 (
0.

04
)

−
0.

09
, 0

.0
6

0.
66

 (
0.

36
)+

−
0.

05
, 1

.3
6

0.
74

 (
0.

33
)*

0.
08

, 1
.4

0

Pr
op

or
tio

n 
of

 p
as

t m
on

th
 a

ct
iv

iti
es

 in
vo

lv
in

g 
dr

in
ki

ng
 (

A
R

SS
-S

U
V

)
0.

82
 (

0.
21

)*
**

0.
40

, 1
.2

4
−

1.
40

 (
1.

90
)

−
5.

15
, 2

.3
4

−
1.

02
 (

1.
78

)
−

4.
53

, 2
.4

9

Pr
op

or
tio

n 
of

 la
rg

er
 d

el
ay

ed
 m

on
et

ar
y 

ch
oi

ce
s 

(M
C

Q
)

−
0.

49
 (

0.
14

)*
**

−
.7

6,
 −

0.
22

−
1.

10
 (

1.
29

)
−

3.
64

, 1
.4

4
−

3.
98

 (
1.

21
)*

*
−

6.
35

, −
1.

60

E
la

st
ic

ity
 (

A
PT

)1
−

0.
14

 (
0.

05
)*

*
−

.0
.2

4,
 −

0.
04

−
1.

01
 (

0.
48

)*
−

1.
94

, −
0.

07
−

0.
84

 (
0.

45
)+

−
1.

72
, 0

.0
4

In
te

ns
ity

 (
A

PT
)1

0.
34

 (
0.

08
)*

**
0.

19
, 0

.4
9

3.
36

 (
0.

74
)*

**
1.

90
, 4

.8
2

2.
49

 (
0.

70
)*

**
1.

12
, 3

.8
6

G
en

de
r

0.
01

 (
0.

06
)

−
0.

11
, 0

.1
4

2.
36

 (
0.

62
)*

**
1.

14
, 3

.5
8

−
1.

69
 (

0.
58

)*
*

−
2.

83
, −

0.
55

R
ac

e
−

0.
19

 (
0.

07
)*

*
−

0.
32

, −
0.

06
−

0.
64

 (
0.

63
)

−
1.

88
, 0

.6
0

−
2.

75
 (

0.
59

)*
**

−
3.

91
, −

1.
59

E
du

ca
tio

n
−

0.
09

 (
0.

06
)

−
0.

21
, 0

.0
4

0.
75

 (
0.

60
)

−
0.

44
, 1

.9
3

1.
61

 (
0.

57
)*

*
0.

50
, 2

.7
3

M
ar

ri
ed

−
0.

34
 (

0.
13

)
−

0.
60

, −
0.

09
2.

69
 (

1.
28

)*
0.

18
, 5

.2
1

−
1.

20
 (

1.
20

)
−

3.
55

, 1
.1

6

+ p 
<

 .0
7;

* p 
<

 .0
5;

**
p 

<
 .0

2;

**
* p 

<
 .0

01
.

N
s 

=
 3

33
 –

 3
36

.

1 L
og

 tr
an

sf
or

m
ed

.

D
ri

nk
s/

dr
in

ki
ng

 d
ay

 a
na

ly
ze

d 
us

in
g 

a 
ge

ne
ra

liz
ed

 li
ne

ar
 m

od
el

 w
ith

 a
 n

eg
at

iv
e 

bi
no

m
ia

l d
is

tr
ib

ut
io

n;
 p

as
t m

on
th

 d
ri

nk
in

g 
da

ys
 a

nd
 n

eg
at

iv
e 

co
ns

eq
ue

nc
es

 a
na

ly
ze

d 
us

in
g 

w
ei

gh
te

d 
or

di
na

ry
 le

as
t s

qu
ar

e 
(O

L
S)

 r
eg

re
ss

io
n 

an
al

ys
es

. B
 a

nd
 S

E
 a

re
 e

st
im

at
es

 o
f 

un
st

an
da

rd
iz

ed
 r

eg
re

ss
io

n 
co

ef
fi

ci
en

ts
 a

nd
 s

ta
nd

ar
d 

er
ro

r 
of

 e
st

im
at

es
, r

es
pe

ct
iv

el
y.

 9
5%

 C
I 

=
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

fo
r 

re
gr

es
si

on
 c

oe
ff

ic
ie

nt
s.

 
A

PT
 =

 A
lc

oh
ol

 P
ur

ch
as

e 
Ta

sk
. A

R
SS

-S
U

V
 =

 A
do

le
sc

en
t R

ei
nf

or
ce

m
en

t S
ur

ve
y 

Sc
he

du
le

. B
Y

A
A

C
Q

 =
 B

ri
ef

 Y
ou

ng
 A

du
lt 

A
lc

oh
ol

 C
on

se
qu

en
ce

s 
Q

ue
st

io
nn

ai
re

. M
C

Q
 =

 M
on

et
ar

y 
C

ho
ic

e 
Q

ue
st

io
nn

ai
re

. 
G

en
de

r 
(m

en
/w

om
en

);
 r

ac
e 

(w
hi

te
/n

on
-w

hi
te

);
 m

ar
ri

ed
 (

ye
s/

no
).

 D
ic

ho
to

m
ou

s 
va

ri
ab

le
 r

ef
er

en
ce

 g
ro

up
s:

 g
en

de
r 

(m
al

e 
=

1,
 f

em
al

e 
=

 0
),

 r
ac

e 
(w

hi
te

 =
 1

, o
th

er
 =

 0
),

 m
ar

ita
l s

ta
tu

s 
(m

ar
ri

ed
 =

 1
, o

th
er

 =
 0

),
 

ed
uc

at
io

n 
(c

ol
le

ge
 d

eg
re

e 
=

 1
, n

o 
de

gr
ee

 =
 0

).

Psychol Addict Behav. Author manuscript; available in PMC 2022 June 01.


	Abstract
	Method
	Sample Recruitment and Characteristics
	Survey Measures
	Primary Drinking Risk Measures
	Primary Behavioral Economic Measures
	Alcohol Purchase Task (APT; Murphy & MacKillop, 2006).
	Monetary Choice Questionnaire (MCQ; Kirby, Petry, & Bickel, 1999).
	Relative Discretionary Expenditures on Alcohol (RDEA; Murphy et al., 2015).
	Adolescent Reinforcement Survey Schedule - Substance Use Version (ARSS-SUV; Murphy et al., 2005).


	Data Analyses

	Results
	Discussion
	References
	Table 1.
	Table 2.
	Table 3.

