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Abstract

Objective: Limited research has examined how alcohol use and related consequences affect
drinking-related cognitions, which is important as these cognitions may contribute to future
drinking. The current study examines daily associations between alcohol use and alcohol-related
negative consequences with next-day Prototype Willingness Model (PWM) social reaction
pathway cognitions.

Method: Participants ages 15-25 years (V= 124, Mean age 18.7, SD = 2.87) completed daily
surveys for up to three weeks (i.e., up to 11 surveys/week) using an ecological momentary
assessment design. Linear mixed models and Poisson generalized mixed models were conducted
to examine whether number of alcoholic drinks or number of negative alcohol-related
consequences were associated with next-day PWM social reaction cognitions, including perceived
vulnerability, descriptive normative perceptions of number of drinks consumed and the percentage
of friends who drink, prototype favorability, prototype similarity, and willingness (i.e., openness)
to drink.

Results: Within-person results indicated more alcohol use on a given day was associated with
lower next-day normative perceptions of the percentage of friends who drink on that day of the
week and higher prototype similarity. Furthermore, within-person results indicated that
experiencing more negative alcohol-related consequences on a given day was associated with
higher perceived vulnerability and lower willingness to drink the next day.
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Conclusions: Findings showed that next-day social reaction PWM cognitions were associated
with prior day alcohol use and negative alcohol-related consequences, suggesting that an
intervention might be timed to target drinking cognitions the morning following a drinking event,
particularly after experiencing negative alcohol-related consequences.

Keywords

Alcohol use; consequences; cognitions; Prototype Willingness Model; ecological momentary
assessment

1. Introduction

In the U.S., where the legal drinking age is 21, past-month alcohol use ranges from 18-29%
among 8, 10t and 12t graders to 55.1% among 18-25-year-olds (Johnston et al., 2020;
SAMHSA, 2019). Alcohol use is associated with negative consequences including missing
classes, blackouts, and death (White & Hingson, 2013). The Prototype Willingness Model
(PWM) is a dual-process model that examines adolescent and young adult health-risk
behaviors, including alcohol use (Gerrard et al., 2008). In this study, we focused on drinking
cognitions in the social reaction pathway of the PWM as they are situationally based, thus
making them relevant to daily alcohol use decision-making. Willingness refers to how open
an individual is to engage in a behavior (Gerrard et al., 2008). Perceived vulnerability is the
extent to which an individual perceives themselves as vulnerable to risks associated with a
given behavior (Gerrard et al., 2008). Descriptive normative perceptions are the perceived
quantity and frequency of peer behavior (Cialdini et al., 1991). Prototype favorability is the
degree to which an individual associates the image of the type of person who engages in a
behavior with positive qualities, while prototype similarity is how closely the individual
perceives themselves to be to the image they hold of that type of person (Gerrard et al.,
2008; Litt et al., 2020). PWM social reaction pathway cognitions are associated with alcohol
use among adolescents and young adults (Litt & Lewis, 2016; Todd et al., 2016), however
less is known about how these cognitions are associated with behavior at the daily level.

Research examining daily-level associations between cognitions, alcohol use, and
consequences is a growing area of inquiry (e.g., Lewis et al., 2016; Martins et al., 2018;
Payne et al., 2016). Only Lewis et al. (2020) has examined the PWM at the daily level. On
days where individuals had higher descriptive normative beliefs, lower perceived
vulnerability, and more favorable prototypes than their own average, they tended to have a
higher willingness to drink, consumed more drinks, and were more likely to experience
negative alcohol-related consequences that day (Lewis et al., 2020).

Associations between PWM drinking cognitions, alcohol use, and negative consequences
may be bidirectional. Consistent with Social Learning Theory (Bandura, 1977), drinking and
experiencing negative consequences on a given day may be associated with subsequent
perceived risk of consequences the next day (i.e., perceived vulnerability). While this notion
has been tested in longitudinal research (Barnett et al., 2015; Read et al., 2013), one study
examined associations between alcohol-related consequences and next-day alcohol
expectancies at the daily level (Lee et al., 2018). Results showed that days with greater
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positive or negative alcohol-related consequences were associated with higher positive and
negative outcome expectancies the next day, respectively (Lee et al., 2018). Having more
positive consequences was also associated with consuming more alcohol the next day,
whereas negative consequences were not associated with next-day drinking (Lee et al.,
2018). Notably, Lee et al. (2018) utilized a college sample and focused on alcohol
expectancies and thus, to improve daily-level interventions, research should expand studies
to adolescent populations in addition to focusing on other relevant drinking cognitions.

1.1 The Current Study

Using an ecological momentary assessment (EMA) methodology, the current study tested
the extent to which alcohol use and consequences on a given day are associated with next-
day perceived vulnerability, descriptive normative perceptions, prototype favorability,
prototype similarity, and willingness to drink among adolescents and young adults. The
current study complements Lewis et al. (2020) that tested the reciprocal associations in these
data. Research suggests that if an individual consumes more drinks, they may perceive
having a more positive experience, and thus may be more likely to drink in the future
(Brooks-Russell et al., 2014; Cullum et al., 2010; Lee et al., 2018). We expected that days
when individuals consumed more drinks than usual would be associated with lower
perceived vulnerability, higher descriptive normative perceptions, higher prototype
favorability and similarity, and a greater willingness to drink the next day (thus
hypothesizing associations that reinforce subsequent decisions to drink).

In contrast to drinking itself not being seen as negative, individuals tend to find experiencing
negative consequences as undesirable (Patrick & Maggs, 2011). Deviance Regulation
Theory suggests that individuals want to stand out in positive ways and to not stand out in
negative ways (Blanton et al., 2001, 2003). Alcohol-related consequences that are riskier
than usual may be perceived by an individual as negatively standing out and subsequently
influence an individual’s next day normative perceptions or prototypes such that they are
adjusting to be seen as more positive and less negative. Prior research has shown changes in
descriptive norms regarding drinking protective behavior strategies depending on how use of
strategies were framed (Dvorak et al., 2018). Although aspects of this theory may seem
counterintuitive, an individual could opt to not stand out in a negative way by reducing their
next day drinking cognitions, including norms. Having these ‘lower-risk’ cognitions would
thus be perceived as not standing out in a negative way. We expected that drinking days
when individuals experienced more negative consequences than usual would be associated
with drinking cognitions that would reinforce decisions not to drink the next day or to not
stand out in a negative way (e.g., feelings of increased vulnerability, lower peer drinking
norms, lower favorability and similarity to typical drinkers, and less willingness to drink).

2. Methods

2.1 Participants and Procedures

Participants were recruited from the Seattle area through online recruitment, advertisements,
referrals, and flyers. Eligibility criteria included being age 15 to 25 years, which was chosen
by the larger parent study (Lewis et al., 2020) that was a pilot study. Criteria also included if
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age 18 or over, reporting drinking alcohol at least once a month over the last 6 months (no
drinking criteria for those aged 15 - 17). After completing an online screening survey and
phone verification, eligible participants were invited to an in-person session that included a
baseline assessment and EMA training. Participation included three weeks of EMA surveys
(up to 3 times per day in two-hour windows: morning [6 AM — 10 AM], afternoon [12 PM -
4 PM], evening [5 PM — 10 PM]). Participants selected their morning window, and afternoon
and evening windows were randomized. Survey links via text and email were sent out three
times a day on Fridays and Saturdays and once per day on Sundays as well as on a random
day, resulting in 11 online surveys per week for 3 consecutive weeks (possible surveys = 33).
For additional information see Lewis et al. (2020).

Study procedures were IRB approved, and no adverse events were reported. Participants (M
= 124) had a mean age of 18.7 years (SD = 2.87). The sample was 57.3% female and 7.3%
Hispanic, 59.7% Non-Hispanic White, 15.3% Asian, 13.7% more than one race, 7.3%
Black, and 4.0% Other/Mixed race.

2.2 Measures

2.2.1 Baseline Measures—-Participants reported age and biological sex (0 = Femnale
and 1 = Male).

2.2.2 Daily Measures—In the morning survey, participants reported alcohol use and
consequences from the previous day. Daily reports of cognitions were utilized from the
afternoon survey, as it was closer temporally to drinking events compared to morning
surveys. Evening survey data was not used in the current study as this survey did not assess
all cognitions. Unless otherwise noted, mean scores were analyzed.

2.2.2.1 Number of Drinks.: Participants were asked, “Since the time you woke up to the
time you went to sleep yesterday, did you drink alcohol?” (0 = Ao, 1 = Yes). If yes,
participants reported the number of drinks consumed from 1 (Z drink) to 15 (15 or more
arinks). One drink was defined as 5 oz. of wine, 12 oz. of beer, 10 oz. of wine cooler, or 1
cocktail with 1 oz. of 100 proof liquor or 1 % oz. of 80 proof liquor. Non-drinking days were
recoded as having 0 drinks.

2.2.2.2 Alcohol-related Consequences.: Participants reported whether each of 12 things
happened to them yesterday while they were drinking, or today because of their alcohol use
yesterday (0 = Mo, 1 = Yes) (adapted from Lee et al. (2016)). Items were summed to create a
total score.

2.2.2.3 Perceived Vulnerability.: Perceived vulnerability was measured by asking “How
likely is it that something bad will happen to you tonight if you....” Four items referred to
different amounts of alcoholic drinks. Two items were programmed to be sex-specific (i.e., 4
or more/1-3 for females and 5 or more/1-4 for males) whereas ‘ANY’ was shown to
everyone. The fourth item referred to “do not drink alcohol” (reverse-scored). Responses
ranged from O (Not at All Likely) to 4 (Very Likely) (Cronbach’s a =.76).
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2.2.2.4 Descriptive Normative Perceptions.: Participants were asked, “On this [DAY OF
SURVEY] night, thinking of your friends, how many alcoholic drinks, on average, do you
think they will individually consume?” Responses ranged from 1 (Z drink) to 15 (15 or more
drinks). Using an open-ended item with responses that ranged in integers from 0% to 100%
via a sliding bar, participants were asked, “What percentage of your friends do you think
will drink alcohol tonight?”

2.2.2.5 Prototypes.: Prototypes were assessed by instructing participants to “Think about
the typical [male/female] your age who drinks alcohol on [DAY OF SURVEY (e.g.,
“Friday”)].” Participants rated the degree to which each of six words describes the
characteristics of that person (smart, attractive, and popular as well as impulsive, immature,
and careless (reverse-scored)). Responses ranged from 0 (Not at All) to 4 (Extremely)
(Cronbach’s a = .81). A mean of the six items represented prototype favorability. Prototype
similarity was assessed with a single item, “How similar are you to the TYPICAL [MALE/
FEMALE] YOUR AGE who drinks alcohol on [DAY OF SURVEY]?” Responses ranged
from 0 (Not at all Similar) to 4 (Very Similar).

2.2.2.6 _Willingness.: Willingness to drink was measured using the question stem, “If a
situation arises where you have the opportunity, how willing (i.e., open) are you to drink....”
Three items referred to participants’ willingness to drink different amounts of alcoholic
drinks tonight (4/5 or more, 1-3/1-4, ANY). See “perceived vulnerability” measure above for
three sex-specific items. Responses were on a 5-point scale ranging from 0 (Not at All
Willing to Drink) to 4 (Very Willing to Drink) (Cronbach’s a = .94).

2.3 Analytic Plan

Because of the multilevel structure of the EMA data where days (Level 1) are nested within
people (Level 2), mixed effects models with a random intercept for participants were
performed to predict the effects of alcohol use and negative consequences on next-day’s
PWM cognitions. Due to the lack of hypotheses regarding individual differences in
predictors, random slopes were not estimated to reduce potential concerns in model
estimation and over-fitting (McNeish et al., 2017). At Level 2, the number of standard drinks
and number of negative consequences were grand-mean centered, allowing estimates for the
effects of changes in participant-level means (i.e., did individuals who drank above the
sample’s average report higher/lower cognitions?). At Level 1, the number of standard
drinks and number of negative consequences were centered within-person to test daily
fluctuations from a participant’s own mean (Enders & Tofighi, 2007).

Linear mixed models were fit to examine cognitions using the “nlme” R package (Pinheiro
et al., 2019). Of note, Poisson generalized linear mixed models were fit to examine
normative perceptions of number of drinks consumed using “Ime4” R package (Bates et al.,
2014). For each outcome, we fit two separate mixed effects models. One set of models used
the number of drinks as a predictor, which utilized all observations. The other set of models
used the number of consequences (on drinking days only) as the predictor and controlled for
between- and within-person alcohol use. Model assumptions were tested. Supplemental
Table 1 shows results for models using consequences as a predictor without controlling for
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alcohol use. Age, sex, weekend/weekday (weekend = 1 if cognitions were measured on a
Friday or Saturday and 0 otherwise), survey week (1-3), and calendar month of survey
(1-12) were included as covariates in all but one model. Due to convergence issues
(optimization algorithm failed to obtain parameter estimates that can converge to a global
solution), survey week and month of survey were dropped in the analysis examining
normative perceptions of the number of drinks consumed. For each model, days with
missing values on outcomes or covariates were removed from analyses. Models utilizing the
descriptive norms of the percentage of friends who drink item have smaller analytic samples
due to increased missingness because of the response format (sliding bar; Funke et al.,
2016).

3. Results

3.1 Descriptive Information

Daily survey response rates were similar regardless of sex and age but higher on weekends
(Table 1). The analytic sample for the models with drinks as a predictor included all 124
people and had 1,641 days. The analytic sample for the models with consequences as a
predictor included 84 people who reported any drinking and had 328 drinking days (there
were no consequences reported for 216 of these days (66%)). There were 37 individuals who
did not have any drinking days across the study period, 32 were age 15-17 (nh = 52) and five
were age 18-25 (n = 72). About 31% of the sample did not report any consequences over the
study period. Table 2 provides descriptive statistics and correlations of all variables.

3.2 Number of Drinks Predicting PWM Cognitions

3.2.1 Perceived Vulnerability—Table 3 shows the results testing associations between
number of drinks and next-day PWM social reaction pathway cognitions. Between-person
results indicated that younger individuals tended to have higher levels of perceived
vulnerability. Within-person results indicated that individuals tended to have lower levels of
perceived vulnerability on weekends compared to weekdays. Contrary to hypotheses,
within-person results indicated that number of drinks was not significant.

3.2.2 Descriptive Normative Perceptions—Between-person results indicated that
individuals who were male, older, and consumed more drinks on average tended to have
higher perceived descriptive norms for number of drinks consumed on days following
consuming these drinks. Within-person results indicated that on weekends, individuals
tended to report higher perceived descriptive norms for number of drinks consumed. Within-
person number of drinks was not significant.

Between-person results indicated that individuals who were older and who consumed more
alcohol on average reported higher levels of perceived percentage of friends who drink on
days following consuming these drinks. Within-person results indicated consuming more
alcohol than their own average was associated with lower next-day normative perceptions of
percentage of friends who drink. Individuals perceived a higher percentage of their friends
drinking on weekends and in later weeks in the study.
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3.2.3 Prototypes—Between-person results indicated that being female and being older
were associated with perceiving prototypes more favorably the next day. Within-person
results indicated that individuals tended to have more favorable prototype characteristics on
weekends (vs. weekdays). Number of drinks consumed was not significant.

Between-person results indicated that participants who consumed more drinks on average
also tended to perceive more similarity to prototypes on days following consuming these
drinks. Within-person results indicated, in support of our hypothesis, that on days when
participants drank more alcohol than their own average, they tended to have higher next-day
prototype similarity. Weekends were associated with higher prototype similarity the next
day.

3.2.4 Willingness—Between-person results indicated that individuals who consumed
more alcohol than their peers on average were more likely to report being willing to drink
the following day. Contrary to hypotheses, within-person results indicated humber of drinks
were not associated with next-day willingness to drink. Weekends were associated with
higher next-day willingness to drink whereas a later week in the study was associated with
lower next-day willingness to drink.

3.3 Consequences Predicting PWM Cognitions

3.3.1 Perceived Vulnerability—Table 4 shows the results of the second set of analyses,
using drinking days to examine the associations between the number of negative
consequences and next-day PWM cognitions. Between-person results indicated that
participants who experienced more negative consequences on average also tended to have
higher levels of perceived vulnerability on days following those consequences. In support of
our hypothesis, within-person results indicated that on drinking days when individuals
experienced more negative consequences than their own average, they tended to have higher
next-day levels of perceived vulnerability. Perceived vulnerability tended to be lower on
weekends.

3.3.2 Descriptive Normative Perceptions—Between-person results indicated that
participants’ experience of consequences on average was not associated with perceptions of
number of drinks consumed on days following those consequences. However, being male
and drinking more were associated with higher next-day perceptions of number of drinks
consumed. Within-person results indicated that on weekends, perceived number of drinks
consumed tended to be higher. Within-person number of consequences were not significant.

Between-person results indicated that being older was associated with higher next-day
perceptions of percentage of friends who drink. Participants who experienced more
consequences on average did not have significant associations with perceptions of
percentage of friends who drink on days following those consequences. Within-person
results indicated that weekends had a positive association with perceived percentage of
friends who drink. However, within-person number of consequences were not significant.

3.3.3 Prototypes—Between-person results indicated that being female was associated
with perceiving prototype characteristics more favorably. Participants’ experience of
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consequences on average was not associated with prototype favorability on days following
those consequences. Within-person results indicated that weekend characteristics of
prototypes tended to be more favorable. Experiencing more consequences than their own
average was not associated with next-day prototype favorability.

Between-person predictors indicate that being female and consuming more alcohol on
average were both associated with higher levels of prototype similarity on days following
consuming those drinks. Additionally, within-person results indicated that weekends were
associated with a higher next-day perceived similarity to prototypes. Both between and
within person consequences were not associated with prototype similarity the next day.

3.3.4 Willingness—Between-person results indicate average alcohol use was associated
with next-day levels of willingness to drink, whereas averages consequences were not.
Within-person results indicated that on drinking days when participants experienced more
consequences than their own average, there was less willingness to use alcohol the next day,
in support of hypotheses. On weekends, individuals tended to have higher next-day levels of
willingness to drink.

4. Discussion

The current study contributes to the field by examining how daily-level drinking quantity
and negative consequences may predict next-day social reaction pathway PWM cognitions.
Findings support our hypothesis that consuming more drinks (than one’s own average) on a
given day was associated with higher next-day prototype similarity. Not supporting our
hypothesis, we found that consuming more alcohol than an individual’s own average was
associated with lower (not higher) next-day normative perceptions of the percentage of
friends who will drink later that day. This finding may stem from less regular or consistent
alcohol use among adolescents. No other findings were significant when examining drinking
in association with next-day cognitions.

In addition, consistent with our hypothesis, we found that experiencing more consequences
was associated with higher next-day perceived vulnerability and less willingness to drink.
Notably, findings suggest that prototype similarity is sensitive to previous day’s alcohol use
but not negative consequences. This finding is consistent with prior literature suggesting that
when individuals perceive themselves to be similar to their prototype, they are more likely to
engage in the behavior (i.e., drinking) associated with that prototype (L.itt et al., 2020;
Norman et al., 2007; Rivis et al., 2006). No other findings were significant when examining
consequences in association with next-day cognitions.

Our findings highlight how weekend cognitions are associated with greater risky cognitions
across the board. Targeting prevention activities to weekends when drinking is likely to
occur and tailoring to when people have elevated social reaction cognitions may be
warranted. Furthermore, within-person findings suggest interventions may be timed to
coincide with occasions when individuals experience more negative consequences, as these
days were associated with higher next-day perceived vulnerability from drinking and less
willingness to drink. Experiencing consequences may be a “teachable moment” in that
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adolescents and young adults are already naturally shifting their cognitions to possibly
reduce risk the next day.

A limitation of this current study is the small sample size with 124 participants assessed over
three consecutive weekends and on limited random weekdays. Moreover, many of the
individuals who did not have any drinking days across the study period were between ages
15 and 17. Future research on larger samples of adolescents and young adults and across a
longer span of days would help establish the generalizability of the findings and could allow
for tests of moderating effects by sex and age. Given the nature of drinking across different
age groups, associations between drinking, consequences, and next-day cognitions may be
impacted by natural drinking patterns. Controlling for weekday vs. weekend, month of the
year, and week in the study, helps reduce this concern.

4.1 Conclusion

The present findings underscore the importance of focusing on occasions when adolescents
and young adults experience more consequences. Researchers could consider the feed-
forward process between PWM social reaction pathway cognitions, alcohol use, and
consequences when designing daily-level interventions to reduce alcohol use among
adolescents and young adults.
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Refer to Web version on PubMed Central for supplementary material.

Role of Funding Source:

Data collection was supported by a grant from the University of Washington Alcohol and Drug Abuse Institute
awarded to M. A. Lewis. Manuscript preparation was supported by NIAAA Grant RO1IAA025611 awarded to M. A.
Lewis. The content of this manuscript is solely the responsibility of the author(s) and does not necessarily represent
the official views of the University of Washington Alcohol and Drug Abuse Institute, National Institute on Alcohol
Abuse and Alcoholism, or the National Institutes of Health.

References

Barnett NP, Merrill JE, Kahler CW, & Colby SM (2015). Negative evaluations of negative alcohol
consequences lead to subsequent reductions in alcohol use. Psychology of Addictive Behaviors,
29(4), 992-1002. [PubMed: 26168225]

Bates D, Machler M, Bolker B, & Walker S (2015). Fitting linear mixed-effects models using Ime4.
Journal of Statistical Software, 67(1), 1-48.

Blanton H & Christie C (2003). Deviance regulation: A theory of action and identity. Review of
General Psychology, 7, 115-149.

Blanton H, Stuart AE, & VandenEijnden RJIJM (2001). An introduction to deviance regulation theory:
The effect of behavioral norms on message framing. Personality and Social Psychology Bulletin,
27, 848-858.

Brooks-Russell A, Simons-Morton B, Haynie D, Farhat T, & Wang J (2014). Longitudinal relationship
between drinking with peers, descriptive norms, and adolescent alcohol use. Prevention Science,
15(4), 497-505. [PubMed: 23564529]

Cialdini RB, Kallgren CA, Reno RR (1991). A focus theory of normative conduct: A theoretical
refinement and reevaluation for the role of norms in human behavior. Advances in Experimental
Social Psychology, 24, 201-234.

Addict Behav. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LoParco et al.

Page 10

Cullum J, Armeli S, & Tennen H (2010). Drinking norm-behavior association over time using
retrospective and daily measures. Journal of Studies on Alcohol and Drugs, 71(5), 769-777.
[PubMed: 20731984]

Duif M, Thewissen V, Wouters S, Lechner L, & Jacobs N (2020). Associations between affect and
alcohol consumption in adults: An ecological momentary assessment study. The American Journal
of Drug and Alcohol Abuse, 46(1), 88-97. [PubMed: 31430201]

Dvorak RD, Kramer MP, & Stevenson BL (2018). An initial examination of the effects of deviance
regulation theory on normative perceptions. Journal of Substance Use, 23(6), 567-573.

Enders CK, & Tofighi D (2007). Centering predictor variables in cross-sectional multilevel models: A

new look at an old issue. Psychological Methods, 12(2), 121-138. [PubMed: 17563168]

Funke F (2016). A web experiment showing negative effects of slider scales compared to visual
analogue scales and radio button scales. Social Science Computer Review, 34(2), 244-254.

Gerrard M, Gibbons FX, Houlihan AE, Stock ML, & Pomery EA (2008). A dual-process approach to
health risk decision making: The Prototype Willingness Model. Developmental Review, 28(1), 29—
61.

Johnston LD, Miech RA, O’Malley PM, Bachman JG, Schulenberg JE, & Patrick ME (2020).
Monitoring the Future national survey results on drug use 1975-2019: Overview, key findings on
adolescent drug use. Ann Arbor: Institute for Social Research, University of Michigan.

Kuerbis A, Armeli S, Muench F, & Morgenstern J (2013). Motivation and self-efficacy in the context
of moderated drinking: Global self-report and ecological momentary assessment. Psychology of
Addictive Behaviors, 27(4), 934-943. [PubMed: 23276318]

Lee CM, Rhew IC, Patrick ME, Fairlie AM, Cronce JM, Larimer ME, ... & Leigh BC (2018).
Learning from experience? The influence of positive and negative alcohol-related consequences on
next-day alcohol expectancies and use among college drinkers. Journal of Studies on Alcohol and
Drugs, 79(3), 465-473. [PubMed: 29885155]

Lewis M, King K, Litt D, Swanson A, & Lee C (2016). Examining daily variability in willingness to
drink in relation to underage young adult alcohol use. Addictive Behaviors, 61, 62—-67. [PubMed:
27243458]

Lewis MA, Litt DM, King KM, Fairlie AM, Waldron KA, Garcia TM, LoParco C & Lee CM (2020).
Examining the ecological validity of the Prototype Willingness Model for adolescent and young
adult alcohol use. Psychology of Addictive Behaviors, 34, 293-302. [PubMed: 31750697]

Litt DM, & Lewis MA (2016). Examining a social reaction model in the prediction of adolescent
alcohol use. Addictive Behaviors, 60, 160-164. [PubMed: 27155242]

Litt DM, Lewis MA, Fairlie AM, & Head-Corliss M (2020). Determining the predictive utility of
prototype favorability and prototype similarity related to young adult risky behavior. Emerging
Adulthood, 8, 168-174.

Martins JS, Bartholow BD, Cooper ML, Von Gunten CD, & Wood PK (2018). Associations between
executive functioning, affect-regulation drinking motives, and alcohol use and problems.
Psychology of Addictive Behaviors, 32(1), 16-28. [PubMed: 29154554]

McNeish D, Stapleton LM, & Silverman RD (2017). On the unnecessary ubiquity of hierarchical
linear modeling. Psychological Methods, 22(1), 114-140. [PubMed: 27149401]

Norman P, Armitage CJ, & Quigley C (2007). The theory of planned behavior and binge drinking:
Assessing the impact of binge drinker prototypes. Addictive Behaviors, 32, 1753-1768. [PubMed:
17270356]

Patrick ME, & Maggs JL (2011). College students' evaluations of alcohol consequences as positive and
negative. Addictive Behaviors, 36(12), 1148-1153. [PubMed: 21855224]

Payne BK, Lee KM, Giletta M, & Prinstein MJ (2016). Implicit attitudes predict drinking onset in
adolescents: Shaping by social norms. Health Psychology, 35(8), 829-836. [PubMed: 27505203]

Pinheiro J, Bates D, DebRoy S, Sarkar D, & R Core Team (2019). nime: Linear and Nonlinear Mixed
Effects Models. R package version 3.1-141. Retrieved from https://CRAN.R-project.org/
package=nlme.

Read JP, Wardell JD, & Bachrach RL (2013). Drinking consequence types in the first college semester
differentially predict drinking the following year. Addictive Behaviors, 38(1), 1464-1471.
[PubMed: 23017734]

Addict Behav. Author manuscript; available in PMC 2022 November 01.


https://CRAN.R-project.org/package=nlme
https://CRAN.R-project.org/package=nlme

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

LoParco et al.

Page 11

Rivis AJ, Sheeran P, & Armitage CJ (2006). Augmenting the theory of planned behaviour with the
prototype/willingness model: Predictive validity of actor versus abstainer prototypes for young
people’s health-protective and health-risk intentions. British Journal of Health Psychology, 11,
483-500. [PubMed: 16870057]

Shiffman S, Stone AA, & Hufford MR (2008). Ecological momentary assessment. Annual Review of
Clinical Psychology, 4, 1-32.

Substance Abuse and Mental Health Services Administration. (2019). Key substance use and mental
health indicators in the United States: Results from the 2018 National Survey on Drug Use and
Health (HHS Publication No. PEP19-5068, NSDUH Series H-54). Rockville, MD: Center for
Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services
Administration, https://www.samhsa.gov/data/

Szeto EH, Schoenmakers TM, van de Mheen D, Snelleman M, & Waters AJ (2019). Associations
between dispositional mindfulness, craving, and drinking in alcohol-dependent patients: An
ecological momentary assessment study. Psychology of Addictive Behaviors, 33(5), 431-441.
[PubMed: 31294578]

Todd J, & van Lettow B (2016). A closer look at prototypes: similarity, favourability, and the prototype
willingness model. A response to the commentary of Gibbons and Gerrard. Health Psychology
Review, 10(1), 47-49. [PubMed: 26732816]

White A, & Hingson R (2013). The burden of alcohol use: Excessive alcohol consumption and related
consequences among college students. Alcohol Research: Current Reviews, 35(2), 201-218.
[PubMed: 24881329]

Addict Behav. Author manuscript; available in PMC 2022 November 01.


https://www.samhsa.gov/data/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

LoParco et al.

Page 12

Highlights:
. Daily alcohol use is associated with lower next-day alcohol use norms.
. Daily alcohol use is associated with next-day higher prototype similarity.
. Alcohol-related consequences are associated with next-day perceived
vulnerability.
. Alcohol-related consequences are associated with next-day willingness to
drink.
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Survey Response Rates

Table 1

# Completed on  p-value
Average
#Sent  # Complete (%) (Range)
Total 4037 3564 (88.3%) 29 (6 - 33)
Sex
Male (n = 53) 1724 1488 (86.3%) 28.08(6-33) 0.22
Female (n=71) 2313 2076 (89.8%) 29.24 (9 - 33)
Age
15-17(n=52) 1692 1507 (89.1%)  29.44 (18-33) 0.63
18-25(n=72) 2345 2057 (87.7%) 29.00 (6 - 33)
Day of Week
Weekday 1805 1562 (86.5%) 0.86 (0 - 1) 0.001
Weekend 2232 2002 (89.7%) 0.90 (0-1)

Page 13

Note: The maximum number of surveys a participant could receive was 33. Weekends had 3 surveys sent out while some weekdays only had 1
survey sent out. To account for this, day of week statistics utilize daily-level response rate (# of responses / # of total surveys sent out on that day).
Two sample #test was performed to obtain the p-values.
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Table 3

Number of Drinks Predicting Social Reaction PWM Cognitions

Page 15

# of Drinks % Drink
Perceived Normative Normative Prototype Prototype
Vulnerability Perceptions Perceptions Favorability Similarity Willingness
(N1 =124; (N1=124; (N1 =119; (N1 =124; (N1 =124; (N1 =124;
N2 = 976) N2 = 971) N2 = 822) N2 = 975) N2 = 979) N2 = 985)
b (SE) b (SE) b (SE) b (SE) b (SE) b (SE)

Goodness of Fit
ICC 0.62 0.56 0.48 0.68 0.65 0.43
RZ Conditional 0.63 0.69 0.69 0.73 0.71 0.51
R2 Marginal 0.13 0.38 0.40 0.24 0.19 0.24
RMSE 0.52 1.44 14.04 0.34 0.57 0.90
Intercept 246 (0.24)7  -0.23(0.10)F  19.09 (6.47)"" 2.06 (0.17)"" 1.14(0.28) " 0.99 (0.35) ™"
Person Level
Sex -0.14 (0.13) 0.38 (0.14)** 3.06 (3.00) -0.27(0.09)*  ~0.19(0.16) 0.04 (0.15)
Age -0.09 (0.03) ™ 0.12 (0.03) 2.88(0.62) " 0.08(0.02)*  0.02(0.03) 0.02 (0.03)
Alcohol Use —0.06 (0.05) 0.30 (0.05) folelal 6.29 (1.14) FHEE 0.06 (0.04) 0.29 (0.06) FHEE 0.43 (0.06) folelal
Daily Level
Weekend vs Weekday  _0 .13 (0.04) ™  0.82 (0.06) ™™  24.32 (1.24) ™ 0.34 (0.03) ™ 0.55 (0.04) ™ 0.77 (0.07) "
Month of Year -0.02 (0.05) -0.66 (1.39) -0.02 (0.04) -0.09 (0.06) -0.03 (0.08)
Week in Study -0.01 (0.03) ---= 250 (0‘74) FHEE 0.00 (0.02) 0.03 (0.03) -0.09 (0_04) *
Alcohol Use —-0.01 (0.01) 0.00 (0.01) -0.75 (0.27) ** -0.01 (0.01) 0.03 (0.01) ** -0.01 (0.02)

Note. The analytic sample for this model included 124 people and 1,641 days. We controlled for age, sex (male = 1, female = 0), weekend/
weekday, week in study, and month as covariates in all but 1 model. Month of year and week in study were dropped in the # of drinks normative
perceptions analysis due to convergence.

*
p<.05

Ak
p<.01

*:

Squared Error.
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1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

LoParco et al.

Number of Negative Alcohol Consequences Predicting Social Reaction PWM Cognitions

Table 4

Page 16

# of Drinks % Drink
Perceived Normative Normative Prototype Prototype
Vulnerability Perceptions Perceptions Favorability Similarity Willingness
(N1=73; (N1=72; (N1=72; (N1=73; (N1=73; (N1=73;
N2 = 188) N2 = 185) N2 = 185) N2 = 187) N2 = 189) N2 = 188)
b (SE) b (SE) b (SE) b (SE) b (SE) b (SE)

Goodness of Fit
ICC 0.73 0.54 0.23 0.73 0.71 0.26
RZ Conditional 0.77 0.45 0.61 0.75 0.75 0.42
R2 Marginal 0.12 0.20 0.27 0.16 0.24 0.16
RMSE 0.29 1.40 12.21 0.21 0.50 0.94
Intercept 256 (0.37) " 0.72(0.15)  22.65(11.13)° 2.62(0.25) 1.93(0.57)""  0.77(0.73)
Person Level
Sex —0.04(0.16)  035(0.12)"  042(409)  _023(0.11)" -057(0.24)F  003(0.29)
Age -0.04 (0.04) 0.03 (0.02) 3.45(0.04)**  0.04(0.02) -0.04 (0.05) 0.08 (0.06)
Alcohol Use 006 (0.04) 007 (003)**  0:80(0.93) 003(0.02)  025(0.05** 0.16(0.06)**
Alcohol Consequences 99 (0.07) i 0.04 (0.05) 3.31 (1.90) -0.06 (0.05) -0.14 (0.11) -0.04 (0.12)
Daily Level
Weekend vs Weekday — _018(0.00)" 041 (0.13)" 26.49(3.32)"7 0.17(0.06)""  033(0.14)"  1.06(0.24)
Month of Year -0.08 (0.08) 0.11 (2.53) -0.07 (0.06)  -0.13(0.13) 0.03 (0.16)
Week in Study -0.01 (0.04) 1.54 (1.62) -0.02 (0.03) 0.07 (0.07) -0.04 (0.11)
Alcohol Use -0.03 (0.02) 0.02 (0.02) 0.19 (0.61) 0.00 (0.01) 0.03 (0.03) 0.03 (0.04)
Alcohol Consequences (g (0.03) A -0.05 (0.04) -1.86 (1.12) 0.00 (0.02) 0.08 (0.05) -0.22 (0.08) i

Note. The analytic sample for this model included 84 people and 328 drinking days. We controlled for alcohol use, age, sex (male = 1, female = 0),
weekend/weekday, week in study, and month as covariates in all but 1 model. Month of year and week in study were dropped in the # of drinks
normative perceptions analysis due to convergence.

*
p<.05.

Ak
p< .01

*:

Mean Squared Error.
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