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Abstract

Background: Norm-correcting interventions are an effective alcohol harm-reduction approach, 

but innovation is needed to improve effect sizes. Recent social psychology research shows that 

individuals may be influenced by social norms that are increasing in prevalence. Contrary to 

static norms that reflect the current state of normative behavior, dynamic norms emphasize that 

a behavioral norm is shifting over time. This study tested proof-of-concept for utilizing dynamic 

norms messages within norm-correcting interventions.

Method: 461 undergraduate student drinkers (Mage=19.97; 64.43% female) were randomized to 

receive (a) dynamic norms messages highlighting that heavy drinking among college students has 

steadily decreased over the past six years; (b) static norms messaging stating only the current 

norms; or (c) a control condition without normative information. Proximal outcomes assessed 

immediately following the experimental paradigm entailed intentions for total weekly drinks and 

heavy episodic drinking. Self-reported alcohol use behavior was collected at 1-month follow-up.

Results: Following the experimental paradigm, participants in the dynamic norms condition 

estimated that future drinking norms would decrease, while those in the static norms and control 

groups estimated that future drinking norms would increase. Participants in the dynamic norms 

condition reported lower intentions for weekly drinks and heavy episodic drinking than those in 

the static norms and control conditions. No significant differences between conditions were found 

on alcohol use indices reported at the 1-month follow-up. However, dynamic norms messaging 

had a favorable indirect effect on heavy episodic drinking intentions mediated through lower 

perceived future drinking norms.

Conclusions: Findings provide proof-of-concept that dynamic norms messaging may be a 

prudent strategy for reducing alcohol use intentions that can be integrated into or alongside 

existing norm-correcting strategies.
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Alcohol use among young adults remains a significant public health concern despite decades 

of prevention and intervention efforts targeting this high-risk age group (Huh et al., 2015). 

Recent national estimates show the prevalence of alcohol use among college students is 

concerningly high; approximately 62.2% of college students report past month alcohol use 

and 32.7% report engaging in heavy drinking (i.e., 5+ drinks in a row) within the past two 

weeks (Schulenberg et al., 2020). Alongside the clear health implications of alcohol use 

during young adulthood, such as injury (Hingson et al., 2017) and increasing rates of liver 

disease (Tapper and Parikh, 2018), drinking during this age period increases likelihood of 

later alcohol dependence (Merrill et al., 2014). Because alcohol-related lifestyle habits are 

formed during young adulthood (Arria et al., 2016), it is a critical age period for behavioral 

intervention and is considered to be a top public health priority.

Peers are a central influence on young adults' health-risk behaviors such as alcohol use, 

especially because young adults have an increased drive for peer approval (Burnett et al., 

2011) and are motivated to adhere to behaviors of others to gain social recognition (Helms et 

al., 2014). As such, young adults are powerfully influenced by perceptions of social norms 

regarding peers’ alcohol use (Graupensperger et al., 2020b; Neighbors et al., 2007; Perkins, 

2002). While perceptions of peers’ attitudes towards alcohol use (i.e., injunctive norms) are 

a strong correlate of drinking behaviors (Graupensperger et al., 2020a; Krieger et al., 2016), 

studies have largely found that perceptions of peers’ alcohol use behaviors (i.e., descriptive 

norms) are more strongly associated with use (Lac and Donaldson, 2018; Neighbors et al., 

2008). This link between norms and behavior is central to many prominent behavioral 

theories such as theory of planned behavior (Ajzen, 1991) and social learning theory 

(Bandura, 1977), highlighting the salient role that norms can have on health behaviors. 

However, numerous studies have shown young adults tend to overestimate the social norms 

for peers’ alcohol use (Borsari and Carey, 2001; Lewis and Neighbors, 2004), which is 

problematic in that young adults may be conforming to inflated norms (Cox et al., 2019).

In line with social norms theory (Berkowitz, 2004), misperceptions of drinking norms can 

facilitate increased engagement in alcohol use to match behavior that is believed to be 

normative and, as such, prevention strategies have found success in correcting misperceived 

norms as a means of reducing alcohol use and related harms (see reviews Dotson et al., 

2015; Miller and Prentice, 2016). As an example of a norm-modifying strategy, personalized 

normative feedback highlights discrepancies between normative perceptions and actual peer 

behaviors, and has been widely utilized and recommended (Cronce et al., 2018). Similarly, 

social norms marketing campaigns are universal design strategies that present accurate 

norms without the individualized feedback (Su et al., 2018), and studies indicate that 

social norms marketing campaigns may be as effective as personalized normative feedback 

(Neighbors et al., 2011). Given the strong link between perceived norms and behavior, 

norms-based interventions can reduce alcohol use (and related behaviors/consequences) 

through reducing normative perceptions (i.e., intervention mechanism; Labrie et al., 2013; 

Neighbors et al., 2016). The effect sizes of norms-based strategies have been consistent, 

but are relatively small and can be further improved upon (Cole et al., 2018; Dotson et al., 

2015). Innovation is thus needed to develop more effective strategies that can reduce and 

prevent risky alcohol use by shifting perceptions of drinking norms downward.
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Dynamic Norms.

Current norms-based alcohol interventions provide participants with accurate norms derived 

from current or recent estimates of alcohol use behaviors. However, social psychology 

researchers have found emerging evidence that individuals align their behavior (i.e., 

conform) with social norms that they anticipate being prevalent in the future, even more so 

than the current state of a norm (Sparkman and Walton, 2017). Contrary to static norms that 

reflect the current state of normative behavior, dynamic norms emphasize information about 

collective change in normative behavior (Sparkman and Walton, 2019, 2017). Dynamic 

norms, and the closely related concept of trending norms (e.g., Mortensen et al., 2019), draw 

attention to changes in norms over time, often signaling collective progress (Sparkman and 

Walton, 2017). Such normative messages can highlight that the number of people engaging 

in a behavior is increasing (or decreasing) over time. For example, in a study by Mortensen 

and colleagues, participants were told “Research from (previous year) has found that 48% 
of (University name) students engage in one or more of the following water conservation 
behaviors.” However, participants randomly assigned to the trending norms condition were 

also told that “This has increased from 37% in (2 years previous).” Participants exposed 

to trending norms messages used significantly less water than participants exposed to static 

norms messages alone. Similar interventions have been successful at changing behaviors 

related to plastic cup use and meat consumption (Loschelder et al., 2019; Sparkman and 

Walton, 2017). For example, researchers approached patrons standing in a lunch line with 

one of two messages: (a) Static Norms indicating that 30% of Americans limit their meat 

consumption, or (b) Dynamic Norms highlighting that people are changing – stating that 

over the last 5 years, 30% of Americans have started to limit their meat consumption. 

Participants in the dynamic norms condition were more likely to order a meatless lunch 

(34%) compared to those in the static norms (17%) or control conditions (21%).

Whereas existing literature has primarily focused on environmentally sustainable behaviors, 

researchers recently extended dynamic norms as a strategy for smoking cessation (Sparkman 

and Walton, 2019). Participants in the dynamic norms condition read that “Fewer and fewer 
people smoke. The number of people in the US who smoke continues to decrease. Now 81% 
of people do not smoke. Surveys find that most people who smoke change. Specifically, 
more than half of all people who smoke quit successfully.” This study reported a strong main 

effect on intentions to quit smoking (d=0.42), but did not conduct a follow-up to examine 

actual behavior change. Ultimately, recent studies show that dynamic norms—information 

about collective change in behavioral norms—can facilitate constructive behavior change. 

Dynamic norms approaches thus have potential to be employed within alcohol reduction 

strategies by shifting perceptions of drinking norms among college students.

In addition to emerging evidence that dynamic norms may be employed as a constructive 

social influence on health behaviors and intentions, there is a need to better understand 

the mechanism through which this may unfold. Sparkman and Walton (2017) theorized 

that dynamic norms provide insight regarding behavioral norms in the near future, such as 

a trend continuing in a similar direction, and that perceived future norms may influence 

one’s current behaviors and intentions in a process called preconformity. Indeed, these 

researchers found that perceived future norms for decreasing meat consumption mediated 
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the effect of dynamic norms messaging on personal interest in eating less meat. A follow-up 

experiment manipulated the future norms component by telling participants either (a) “This 

trend is expected to continue in the near future” or (b) “This trend is not expected to 

continue—instead, it’s expected to slow and possibly reverse in the future.” As hypothesized 

by Sparkman and Walton, those who were exposed to the future growth condition reported 

significantly greater interest in reducing meat consumption.

Current Study

The present study was designed to gather critical proof-of-concept evidence regarding the 

utility of integrating dynamic norms messages into norms-based alcohol interventions. 

Using a randomized experimental design, college student participants were shown either 

(a) a dynamic norms message highlighting decreasing trends in heavy alcohol use (i.e., 5+ 

drinks in a single occasion) among college students across the past six years (2014-2019); 

(b) a static norms message highlighting only the current norm for heavy drinking among 

college students (in 2019), or (c) a control condition with no normative information.

Using self-report data collected immediately following the experimental paradigm and again 

at a 1-month follow-up, this study tested several hypotheses. First, we hypothesized that 

participants in the dynamic norms condition would estimate a further decrease in alcohol use 

norms across subsequent years (i.e., perceived future norms). Second, compared to those in 

the static norms and control conditions, we hypothesized that those in the dynamic norms 

condition would have relatively lower intentions for weekly drinking and heavy episodic 

drinking in the next month (i.e., proximal outcomes) and report fewer past-month drinks 

per week and fewer past-month heavy episodic drinking occasions at the 1-month follow-up 

(i.e., distal outcomes).

Regarding the mechanism of behavior change, we tested indirect effects of perceived 

future norms for heavy episodic drinking as a mediator of the effects of dynamic norms 

on heavy episodic drinking intentions and behavior at 1-month follow-up, relative to 

those in the other two experimental conditions. In line with previous studies showing 

evidence of preconformity (Sparkman and Walton, 2019), we hypothesized that those in 

the dynamic norms group would perceive heavy episodic drinking behaviors to become 

less prevalent/normative in the near future, and that these perceived future norms would 

in-turn predict lower intentions to engage in heavy episodic drinking and less heavy episodic 

drinking reported at the 1-month follow-up. Given the normative messages pertained 

only to heavy episodic drinking norms (and their trends for those in the dynamic norms 

condition), mediation models were not fit for weekly drinks. Moreover, testing the theorized 

preconformity process for heavy episodic drinking and intentions was focused on the 

pathway through perceived future norms for that specific behavior, so we include only 

perceived future norms for heavy episodic drinking as the mediator variable.
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Method

Participants

In November of 2020, 1400 undergraduate students at a large public university in the 

Pacific Northwest (United States) were randomly selected from the University Registrar list 

to receive an invitation into the current study. These 1400 students were e-mailed a brief 

description of the study, which was broadly described as a project examining college student 

health behaviors, to avoid biasing the sample based on interest in alcohol use.

Of the 1400 undergraduate students invited to participate, complete responses were received 

from 646 students at baseline (46.14% response rate) and 576 completed the follow-up 

survey (89.16% retention rate). Given the aims of the study, students who indicated they 

“had never had more than a few sips of alcohol” at both baseline and follow-up were 

removed (28.64%), leaving an analytic sample of 461 at baseline and 405 at follow-up 

(87.85% retention). The full sample (Mage= 19.97; SD = 1.33) comprised 64.43% females. 

Most reported being Caucasian (46.42%) or Asian/Asian American (36.44%), and race/

ethnicity approximately matched the estimates provided on the university website. Nearly 

all participants (97.40%) were fulltime students, 20.82% were affiliated with a Greek 

organization, and 34.49% reported currently living at home with parents (data were collected 

during the COVID-19 pandemic).1 Participants included 18.87% first-year, 22.78% second-

year, 29.72% third-year, 24.30% fourth-year, and 4.34% reported being fifth-year students or 

beyond.

Study Procedures and Design

Interested students followed a custom URL link to the online survey platform where they 

were asked to read the informed consent material (URL links were tied to individual e-mail 

addresses to disable duplicate responding). If they indicated consent, participants were asked 

to complete demographic questions (e.g., age, birth sex) and then told they were randomly 

selected to answer questions about college student alcohol use. Prior to the experimental 

paradigm, participants self-reported past-month engagement in alcohol use behaviors (e.g., 

number of weekly drinks, heavy episodic drinking).

As an ostensible lead-in to the experimental paradigm, participants were told that the study 

team was developing a student health campaign that required students’ input regarding 

college student health behaviors. At this point, students were discretely randomized into one 

of three study conditions: dynamic norms (n=152), static norms (n=167), or control (n=142). 

Following the paradigm, participants were asked to estimate the extent and direction that 

college student alcohol use norms may change over the next several years (i.e., perceived 

future norms) and then asked their intentions to engage in alcohol use over the next month 

(i.e., proximal outcomes).

1Estimates from the university’s website show that approximately 15% of students are affiliated with a Greek organization. In 
one study collected from students at this university at the beginning of the pandemic (April 2020), 63.7% reported living at home 
(Graupensperger et al., 2021c), whereas pre-pandemic studies from this same university reported 13.9% living with parents (Larimer 
et al., 2009).
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One month after completing the baseline survey and experimental paradigm, participants 

were e-mailed an invitation to complete a brief follow-up survey. They were asked some 

of the demographic information assessed at baseline to enable identification of fraudulent 

responding, and then asked questions pertaining to the distal outcomes: self-reported alcohol 

use behaviors (i.e., since baseline).

Participation was incentivized with a $10 e-gift card at both baseline and follow-up. All data 

and responses were stored confidentially, and e-mail addresses were linked to a random PIN; 

a file linking PINs to e-mail addresses was stored in a separate encrypted file. Following 

the study, all participants were debriefed, and resources were provided should students seek 

additional information regarding alcohol use. All study procedures were approved by the 

Institutional Review Board at the authors’ university and no adverse events were reported.

Dynamic Norms Condition.—The dynamic norms condition entailed a normative 

message regarding the national estimate for the percent of college students that refrain 

from heavy drinking behavior and highlighted the trend over the past six years. Specifically, 

participants in this condition were shown the following message: “Research from 2019 has 
found that 75% of college students either do not engage in any alcohol use at all, or refrain 
from heavy drinking (i.e., 5 or more drinks in a single occasion). The percent has increased 
steadily over the past six years (see figure below). These trends indicate that more-and-more 
students are avoiding risky alcohol use behaviors.” Participants in this condition were also 

shown this information in a figure to highlight the trend (see Figure 1A). Data informing this 

normative message were derived from the American College Health Association database 

years 2014 to 2019. To ensure that participants spent time reflecting on the normative 

information, they were asked to respond to an open-ended prompt: “In the following space, 
please describe in detail why you think that 75% of students refrain from heavy alcohol use, 
and why this trend is increasing (at least 2 to 3 sentences).”

Static Norms Condition.—The static norms condition was similar to the dynamic 

norms condition except the message only provided the most recent normative information 

available, from 2019 (i.e., no trends were shown): “Research from 2019 has found that 
75% of college students either do not engage in any alcohol use at all, or refrain from 
heavy drinking behaviors (i.e., 5 or more drinks in a single occasion).” Participants in 

this condition were also shown a figure of this normative information (see Figure 1B). As 

with the dynamic norms condition, participants were prompted to reflect on this norm by 

responding to the following open-ended question: “In the following space, please describe 
in detail why you think that 75% of students refrain from heavy alcohol use (at least 2 to 3 
sentences).”

Control Condition.—Participants randomized to the control condition were not shown 

any normative messages regarding college student alcohol use. Instead, control group 

participants responded to an open-ended prompt pertaining to college student exercise and 

physical activity: “Maintaining a regular exercise routine can be difficult. In the space below, 
please provide your thoughts on some of the biggest hurdles for college students' exercise 
and physical activity (at least 2 to 3 sentences).”
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Measures

Prior to assessing any alcohol use behaviors, intentions, or norms, participants were shown a 

figure displaying standard drink estimates (i.e., 12 oz. beer, 10 oz. wine cooler, 4 oz. wine, 1 

oz. 100 proof [1 ¼ oz. 80 proof] liquor).

Baseline.—We used the Daily Drinking Questionnaire (DDQ; Collins et al., 1985) to 

assess the number of total drinks consumed during a typical week in the past month. 

This questionnaire asked participants to report how many drinks they consumed on each 

day of the week in the past month and responses were summed across each of the seven 

days to form a weekly composite score. Frequency of heavy episodic drinking occasions 

in the past month (4+/5+ drinks in a 2-hour period for women/men) was assessed with a 

commonly-used single item: “During the past month, how often did you have 4 (women)/5 

(men) or more drinks of alcohol within a two hour period?” (e.g., Rodriguez et al., 2020).2

Perceived Future Norms.—Several items were created to assess participants’ estimates 

of forthcoming trends in college student drinking norms over the next several years. First, 

we asked participants the following: “Looking ahead to next year (2021), what percent 

of college students do you think will refrain from heavy alcohol use behaviors (i.e., 5+ 

drinks in a single sitting)?” Participants responded on a sliding scale ranging from 0% to 

100% with higher percentages indicating perceptions that more students will refrain from 

heavy alcohol use. Three additional perceived future norms items were assessed using the 

following stem: “Compared to the current levels, how do you think that college student 

alcohol use behaviors will change over the next several years?” with items specifically 

asking about normative shifts pertaining to (a) alcohol use frequency, (b) quantity consumed 

per drinking occasion, and (c) heavy episodic drinking. Response options ranged from −5=A 
lot less to +5=A lot more, with a scale midpoint of 0=Unchanged.

Proximal Outcomes (Alcohol Use Intentions).—The next set of items asked 

participants to report their intentions for alcohol use behaviors over the next month. Baseline 

measures of alcohol use, described above, were modified to assess intentions. Specifically, 

we adapted the DDQ to estimate an index of intended weekly number of drinks and 

the single heavy episodic drinking item to assess intentions for heavy episodic drinking. 

Previous studies have modified these measures to assess alcohol use intentions (e.g., Lee et 

al., 2014).

Distal Outcomes.—The distal outcomes assessed within the one-month follow-up survey 

entailed indices of past month alcohol use. Weekly number of drinks and frequency of heavy 

episodic drinking were assessed using the same scales employed at baseline (described 

above) and referred specifically to the past month since baseline.

2The normative messages included in the experimental paradigm operationalized 5+ drinks as a heavy episodic drinking occasion 
because this was how it was assessed and reported in the American College Health Association data. The NIAAA nevertheless 
encourages heavy drinking occasions to be operationalized as 4+ drinks for women and 5+ drinks for men when assessing this 
behavioral outcome.
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Data Analyses

Perceived Future Norms.—To assess differences in perceived future norms (i.e., 

estimates of normative alcohol use in subsequent years) between the three experimental 

conditions, we conducted analysis of variance (ANOVA). Following a significant omnibus 

effect indicating differences between groups, we used Tukey’s post-hoc test with Bonferroni 

adjustment for multiple comparisons to contrast each of the three conditions.

Proximal Outcomes (Intentions).—Intentions for total weekly drinks and heavy 

episodic drinking were positively skewed count variables, requiring negative binomial count 

regression models to account for overdispersion. In these models, experimental condition 

was dummy-coded with the dynamic norms condition as the referent group to enable 

comparisons with the static norms and control conditions. Models included participants’ 

baseline score on the respective variable as a covariate, as well as a binary covariate for 

whether the participant was living with their parents during the study period.

In count regression, coefficients are exponentiated to yield incidence rate ratios (IRR). Like 

odds-ratios, IRRs larger than 1 indicate a percentage increase for each unit increase in the 

predictor and IRRs less than 1 are interpreted as percentage decreases in the outcome for 

each unit increase in the predictor. Models were estimated in R using the ‘MASS’ package 

(Venables and Ripley, 2002).

Distal Outcomes.—Similar negative binomial models estimated differences in weekly 

drinks and heavy episodic drinking occasions at 1-month follow-up between the 

experimental conditions. Models included baseline scores for these respective outcome 

variables to enable interpretation of intraindividual change from baseline, and whether the 

participant was living with their parents during the study period.

Intervention Mechanism: Preconformity.—The final set of analytic models sought 

to examine perceived future norms as a theorized mechanism of change (Sparkman and 

Walton, 2019). This entailed mediation models with an indirect effect of experimental 

condition on heavy drinking intentions and behavior reported at follow-up via perceptions of 

future norms for heavy episodic drinking. Note that mediation analyses are only warranted 

when the independent variable (i.e., condition) is significantly associated with the mediator 

(i.e., perceived future norms). Mediation analyses entailed decomposing the total effect into 

direct and indirect effects. For parsimony and interpretability, mediation models employed 

Helmert coding where the dynamic norms condition (coded as ‘2/3’) was compared to both 

the static norms and control condition in combination (each coded as ‘−1/3’). Mediation 

models were conducted in R using the ‘mediation’ package (Tingley et al., 2014), and 

were generated using both non-parametric bootstrapping (with bias-corrected confidence 

intervals) and quasi-Bayesian Monte Carlo simulation, each with 1000 simulations. Given 

that estimates were approximately identical for these two methods, we report the estimates 

from the quasi-Bayesian Monte Carlo simulation that is the default for this statistical 

package.
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Results

Preliminary Analyses

A priori power analyses with an estimated effect size (d=0.15) indicated we required at 

least 432 participants. Although this was satisfied for the analyses using baseline and 

post-paradigm analyses (i.e., N = 461), there was attrition at the 1-month follow-up, and 

analyses for alcohol use behavior at follow-up narrowly missed the planned level of power. 

Indeed, post-hoc power analysis with a sample size of 405 (the number of non-abstaining 

participants completing both waves) indicated that an effect size of d=.154 would be needed 

to meet the .80 power threshold; alternatively, with this sample size and an estimated effect 

size of d=.15, the level of power was 0.77. Therefore, we are sufficiently powered for aims 

testing the effect of dynamic norms messaging on perceived future norms and alcohol use 

intentions, and near to the arbitrary .80 power threshold for aims involving alcohol use 

behaviors reported at the 1-month follow-up, though we note that the a priori effect size of 

d=.15 used in these power analyses is a conservative estimate.

In a preliminary step, we examined the distribution of ‘true abstainers’ who reported never 

drinking alcohol (at both baseline and follow-up) by condition. Despite being dropped for 

analyses, it is worth noting that there were 56 (26.9%) true abstainers randomized to the 

dynamic norms condition. 46 (21.6%) true abstainers randomized to static norms, and 69 

(32.7%) true abstainers randomized to the control condition. We then tested the extent 

to which participants in the three conditions differed on key study variables at baseline. 

ANOVA revealed no significant differences between groups in participant age (p = .408), 

and logistic regressions (experimental condition was dummy-coded with adjustment for 

planned multiple comparisons between three groups) revealed no differences in birth sex 

(p-values ranged from .510 to .999), or Greek affiliation (p-values ranged from .566 to 

.880). To examine baseline differences in alcohol use indices, negative binomial models 

were fit with experimental condition as the independent variable. There were no differences 

between conditions on baseline number of weekly drinks (p-values ranged from .261 to 

.800), or baseline heavy episodic drinking (p-values ranged from .136 to .980). Attrition 

was approximately the same across the three conditions, but several correlates of attrition 

were identified. Women, relative to men, were more likely to participate in the one-month 

follow-up survey (χ2 = 4.58, p = .032), and those who reported more heavy episodic 

drinking at baseline were significantly less likely to complete the follow-up (t = 2.13, p = 

.037).

Descriptive statistics for indices of alcohol use at both baseline and 1-month follow-up 

(stratified by condition) are displayed in Table 1 and shown in Figure 2. Notably, none 

of the experimental conditions reported an increase in alcohol use, indicating none of 

the conditions had an iatrogenic effect, on average. Pertaining to abstaining from alcohol 

use at the 1-month follow-up, the dynamic norms condition had the greatest proportion 

of abstinence (i.e., 28.24%), though this was not significantly higher than the other two 

conditions.
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Perceived Future Norms

Immediately following the experimental paradigm, participants were asked to estimate 

future normative drinking behavior among college students in subsequent years (Table 2). 

Pertaining to estimates of the percent of college students who will refrain from heavy 

alcohol use, an ANOVA revealed significant differences by condition; those in the dynamic 

norms condition estimated that a significantly greater percentage of college students will 

refrain from heavy alcohol use relative to estimates of those in both the static norms and 

control conditions. Moreover, those in the static norms condition estimated more college 

students will refrain from heavy episodic drinking relative to those in the control condition.

Three additional items asked about estimated normative changes in specific drinking 

patterns: frequency, quantity per drinking occasion, and heavy episodic drinking. Across 

these three indices, a clear pattern emerged in which those in the dynamic norms condition 

estimated lower future drinking norms among college student drinking, relative to those 

in the static norms and control conditions. Indeed, those in the dynamic norms condition, 

on average, estimated these three drinking behaviors will decrease across the next several 

years, while participants in the static norms and control conditions estimated these drinking 

behaviors will increase over the next several years (on average).

Alcohol Use Intentions

Pertaining to intended weekly drinks, count regression models (see left half of Table 3) 

revealed participants in the dynamic norms condition intended to drink significantly fewer 

drinks per week than participants in the static norms and control conditions. The next model 

examined intentions to engage in heavy episodic drinking. Similarly, participants in the 

dynamic norms condition intended to engage in fewer heavy episodic drinking occasions 

when compared with participants in the static norms and control conditions.

Alcohol Use Behaviors at 1-Month Follow-Up

Models estimating differences between conditions in weekly number of drinks and heavy 

episodic drinking (in the month following the experimental paradigm) are shown in the right 

half of Table 3. Counter to hypotheses, there were no significant differences in either weekly 

drinks or heavy episodic drinking in the month following the experimental paradigm.

Mediation Models (Preconformity)

Building on the finding that dynamic norms messaging was associated with lower perceived 

future norms for heavy drinking, mediation models were specified to estimate the extent 

to which dynamic norms may have an indirect effect (i.e., mediation) on heavy drinking 

intentions and behaviors at follow-up through perceived future norms (i.e., preconformity). 

Contrasting the dynamic norms condition to the other two conditions, we found evidence 

that the significant direct effect of dynamic norms on heavy drinking intentions was 

mediated by participants’ perceptions of future heavy drinking norms (Figure 3A). That 

is, participants in the dynamic norms condition perceived significantly lower future norms, 

which was in-turn significantly associated with heavy episodic drinking intentions. Indeed, 

this indirect effect explained 34.17% of the total effect – highlighting perceived future norms 
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may be a key mechanism through which dynamic norms messaging reduces intentions to 

engage in heavy drinking.

Despite not finding a significant main effect of dynamic norms on heavy episodic drinking 

at follow-up, compared to the two other experimental conditions, a similar mediation model 

was tested (Figure 3B). Counter to hypotheses, perceived future norms for heavy drinking 

were not associated with reported heavy episodic drinking at follow-up. The indirect effect 

explained only a small proportion of the total effect; thus, we did not find support for 

perceived future norms as a mediator of dynamic norms on heavy episodic drinking at 

follow-up.

Discussion

Norms-based alcohol interventions have been a promising strategy for reducing alcohol use 

and related harms among young adults, but there remains a need for innovation to further 

move the needle on this public health priority. Inspired by recent social psychology findings, 

the current proof-of-concept study tested whether dynamic norms messaging—highlighting 

that heavy drinking has been decreasing over the past several years among college students

—may have utility within norms-based interventions for non-abstinent college students. 

Although the findings indicated no support for reducing alcohol use behaviors at a 1-month 

follow-up, results generally showed the potential value of dynamic norms as a strategy to 

reduce students’ intentions to engage in alcohol use. Findings also indicated that dynamic 

norms may be a strategy to reduce normative perceptions of typical college student drinking 

behavior in the future. Regarding perceptions of future norms, participants in the dynamic 

norms condition estimated more college students will refrain from heavy drinking, relative 

to participants in the other experimental conditions. Those in the dynamic norms condition 

also estimated the norms for alcohol use behaviors will continue to decrease over the 

next several years, while those in the other conditions estimated that drinking norms will 

increase. It is intuitive that participants in the dynamic norms condition would anticipate 

increased percentages of young adults who will refrain from heavy alcohol use, given the 

clear trend shown in the figure displayed to those in this condition, but it also appears this 

trend was generalized by participants across several drinking patterns including frequency 

and quantity per occasion. Moreover, participants in the other two conditions estimated 

that drinking norms would increase, on average, over the next several years. This indicates 

that that the status-quo for student drinkers in our sample is the assumption that drinking 

behaviors are on the rise, or will increase in the future, though it is possible that this 

may be partially due to students’ anticipation of increased drinking when students return 

to campus following the COVID-19 pandemic. These effects on perceived future norms 

are nevertheless promising given that normative messages showing future growth alongside 

dynamic norms are more influential than dynamic norms messages provided without future 

growth (Sparkman and Walton, 2017). As such, future norms-based interventions may 

benefit from providing not only trends of the previous years, but also highlighting that 

healthier drinking norms are likely to increase in the future as well (i.e., collective progress).

In support of our hypotheses, students in the dynamic norms condition intended to consume 

fewer weekly drinks and engage in fewer heavy episodic drinking occasions in the next 
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month, relative to those in the static norms and control conditions. Thus, dynamic norms 

may have a favorable immediate impact on students’ alcohol-related cognitions. Given 

the brief nature of the current experimental paradigm, it is reasonable to expect stronger 

proximal effects relative to distal outcomes one month later. Nevertheless, intentions are 

a strong precursor to behavior (Ajzen, 1991) and are therefore a prudent proximal target 

for alcohol use interventions; however, there is evidence of an intentions-behavior gap, 

especially as it pertains to health behaviors (Sheeran and Webb, 2016). It follows that future 

studies on dynamic norms could look to strengthen the effect of intentions on downstream 

behaviors. Dynamic norms research on smoking cessation has specifically targeted 

individuals’ self-efficacy toward quitting by providing messages that more-and-more people 

are successfully quitting (Sparkman and Walton, 2019). Similarly, alcohol-related dynamic 

norms marketing campaigns could highlight that drinking norms are decreasing, while 

additionally targeting individuals’ self-efficacy and providing supplemental messages about 

behaviors students are engaging in that help them refrain from alcohol use (e.g., attending 

alcohol-free programs; Layland et al., 2019).

Despite having lower intentions for weekly drinking, the dynamic norms condition did not 

differ from the control condition on either number of weekly drinks or heavy episodic 

drinking at 1-month follow-up. In addition to the paradigm being brief, it is worth noting 

that this study took place during the COVID-19 pandemic when young adults’ social 

and conformity motives may have decreased, relative to pre-pandemic (Graupensperger et 

al., 2021b). Given that norms-based interventions are grounded in these social processes, 

limited effects on self-reported drinking changes from baseline may stem from decreased 

opportunity to engage in social drinking and, similarly, during a time when students are not 

as likely to observe social drinking on campus. Taken together, the null effect on alcohol 

use behaviors at follow-up does not necessarily indicate a lack of utility for dynamic norms 

messaging but does warrant further exploration in non-pandemic contexts.

Finally, as it pertains to perceived future drinking norms as a theorized mechanism of 

behavior, mediation models indicated a significant indirect effect of dynamic norms on 

heavy episodic alcohol use intentions through perceived future norms. That is, dynamic 

norms messaging facilitated perceptions that heavy drinking norms will decrease, which 

subsequently predicted lower intentions to engage in heavy episodic drinking. This 

highlights that dynamic norms messages operate by reducing perceived future drinking 

norms, consistent with extant dynamic norms literature on intentions to reduce meat 

consumption (Sparkman and Walton, 2017). Despite this early indication, further studies 

are needed to examine additional mechanisms of dynamic norms messaging in relation to 

static norms that are commonly used within norms-based interventions.

Limitations and Future Directions

The current study represents a critical first step in establishing proof-of-concept for the 

utility of dynamic norms within brief norms-based alcohol interventions, but several 

limitations regarding the limited scope of this experimental paradigm warrant discussion. 

The foremost limitation is that the normative messages shown within the experimental 

paradigm were very brief and only highlighted norms for heavy drinking, so large effect 
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sizes may not be expected especially for distal outcomes one month following the paradigm. 

Indeed, further studies are needed to examine different normative messages regarding other 

patterns of use (e.g., frequency, quantity) to identify which types of messages may be most 

efficacious. Similarly, there is still much to be learned about the most effective way of 

presenting dynamic norms messages (i.e., optimization). For example, would it be more 

effective to present norms showing that heavy drinking is going down rather than showing 

that refraining from heavy drinking is going up? Additionally, future studies may identify an 

ideal period for which trends can be shown (e.g., across the past three years, instead of past 

six years as currently shown to participants in the dynamic norms group). Previous dynamic 

norms studies have found that specifically telling subjects that normative trends are expected 

to continue in this direction may motivate behavior change to a greater extent (i.e., future 

growth; Sparkman and Walton, 2017), but there are ethical considerations when presenting 

norms that may not be empirically based. Related to logistical concerns, dynamic norms 

may not be effectively employed for behaviors in which the norms are actually increasing, 

such as marijuana use (McCabe et al., 2020).

Limitations also pertained to the sample and timing of this study. Students were recruited 

from one public university in the United States, which limits generalizability. Follow-up 

surveys were administered near the end of the quarter, so students may have engaged in less 

alcohol use due to school demands. This study was also conducted during the COVID-19 

pandemic and, though this would have impacted all participants who were randomized 

into experimental conditions, there is evidence that alcohol use patterns have changed 

among college students and young adults during the pandemic (Graupensperger et al., 

2021b, 2021c). Although we controlled for participants’ living with parents during the study 

period, alcohol use behaviors/intentions and responses to the experimental paradigm may be 

influenced by the timing of this study, such as COVID-19-related stressors (Graupensperger 

et al., 2021a). Thus, future studies should replicate and extend the current study in a broader 

geographical sample, as well as when college campuses return to normal after the pandemic 

subsides.

Conclusions

Norms-based alcohol interventions have been a promising harm-reduction strategy for 

young adults (e.g., Neighbors et al., 2011), but innovation is needed to increase effect 

sizes and further move the needle on this public health priority. The current study of 

non-abstaining college students provides initial proof-of-concept for the utility of dynamic 

norms messaging that highlights not only the current state of a behavioral norm, but also 

that the norm is trending in a favorable direction. The most salient effects of dynamic norms 

(relative to static norms and control conditions) were on non-abstaining students’ intentions 

to engage in relatively less alcohol use and on students’ perceptions of future drinking 

norms. There was also evidence that dynamic norms messaging may have an indirect effect 

on heavy drinking intentions mediated through perceived future norms. Taken together, 

the findings provide encouraging proof-of-concept that dynamic norms may be a prudent 

strategy within norms-based interventions, such as social norms marketing campaigns, but 

more research is needed to further clarify the effects and to optimize the specific elements 

that are employed within a dynamic norms messaging intervention.

Graupensperger et al. Page 13

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Funding:

This research was conducted with support from the National Institute on Alcohol Abuse and Alcoholism 
(R37AA012547, and T32AA007455) and a small project grant from the Addictions, Drug, and Alcohol Institute 
at the University of Washington. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the NIH or the University of Washington.

References

Ajzen I (1991) The theory of planned behavior. Organ Behav Hum Decis Process 50:179–211.

Arria AM, Caldeira KM, Allen HK, Vincent KB, Bugbee BA, O’Grady KE (2016) Drinking like an 
adult? Trajectories of alcohol use patterns before and after college graduation. Alcohol Clin Exp 
Res 40:583–590. [PubMed: 26893253] 

Bandura A (1977) Social learning theory. Englewood Cliffs, NJ, Prentice Hall.

Berkowitz AD (2004) The social norms approach: Theory, research and annotated bibliography. 
Higher Education Center for Alcohol and Other Drug Abuse and Violence Prevention. US 
Department of Education.

Borsari B, Carey KB (2001) Peer influences on college drinking: A review of the research. J Subst 
Abuse 13:391–424. [PubMed: 11775073] 

Burnett S, Sebastian C, Cohen Kadosh K, Blakemore SJ (2011) The social brain in adolescence: 
Evidence from functional magnetic resonance imaging and behavioural studies. Neurosci Biobehav 
Rev 35:1654–1664. [PubMed: 21036192] 

Cole HA, Prassel HB, Carlson CR (2018) A meta-analysis of computer-delivered drinking 
interventions for college students: A comprehensive review of studies from 2010 to 2016 79:686–
696.

Collins RL, Parks GA, Marlatt GA (1985) Social determinants of alcohol consumption: The effects 
of social interaction and model status on the self-administration of alcohol. J Consult Clin Psychol 
53:189–200. [PubMed: 3998247] 

Cox MJ, DiBello AM, Meisel MK, Ott MQ, Kenney SR, Clark MA, Barnett NP (2019) Do 
misperceptions of peer drinking influence personal drinking behavior? Results from a complete 
social network of first-year college students. Psychol Addict Behav Online First.

Cronce JM, Toomey TL, Lenk K, Nelson TF, Kilmer JR, Larimer ME (2018) NIAAA ’s College 
Alcohol Intervention Matrix. Alcohol Res Curr Rev 1:e1–e5.

Dotson KB, Dunn ME, Bowers CA (2015) Stand-alone personalized normative feedback for college 
student drinkers: A meta-analytic review, 2004 to 2014. PLoS One 10:1–17.

Graupensperger S, Cadigan JM, Einberger C, Lee CM (2021a) Multifaceted COVID-19-related 
stressors and associations with indices of mental health, well-being, and substance use among 
young adults. Int J Ment Health Addict. Ahead of Print.

Graupensperger S, Fleming CB, Jaffe AE, Rhew IC, Patrick ME, Lee CM (2021b) Changes in young 
adults’ alcohol and marijuana use, norms, and motives from before to during the COVID-19 
pandemic. J Adolesc Heal Ahead of Print.

Graupensperger S, Jaffe AE, Fleming CB, Kilmer JR, Lee CM, Larimer ME (2021c) Changes in 
college student alcohol use during the COVID-19 pandemic: Are perceived drinking norms still 
relevant? Emerg Adulthood Ahead of Print.

Graupensperger S, Jaffe AE, Hultgren BA, Rhew IC, Lee CM, Larimer ME (2020a) The dynamic 
nature of injunctive norms and time-varying associations with college student drinking. Psychol 
Addict Behav Advance Ahead of Print.

Graupensperger S, Turrisi RJ, Jones DE, Evans MB (2020b) Longitudinal associations between 
perceptions of peer group drinking norms and students’ alcohol use frequency within college 
sport teams. Alcohol Clin Exp Res 44:541–552. [PubMed: 31943243] 

Helms SW, Choukas-Bradley S, Widman L, Giletta M, Cohen GL, Prinstein MJ (2014) Adolescents 
misperceive and are influenced by high-status peers’ health risk, deviant, and adaptive behavior. 
Dev Psychol 50:2697–2714. [PubMed: 25365121] 

Graupensperger et al. Page 14

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hingson R, Zha W, Smyth DP (2017) Magnitude and trends in heavy episodic drinking, alcohol-
impaired driving, and alcohol-related mortality and overdose hospitalizations among emerging 
adults of college ages 18–24 in the United States. J Stud Alcohol Drugs 78:540–548. [PubMed: 
28728636] 

Huh D, Mun EY, Larimer ME, White HR, Ray AE, Rhew IC, Kim SY, Jiao Y, Atkins DC (2015) 
Brief motivational interventions for college student drinking may not be as powerful as we think: 
An individual participant-level data meta-analysis. Alcohol Clin Exp Res 39:919–931. [PubMed: 
25872599] 

Krieger H, Neighbors C, Lewis MA, Labrie JW, Foster DW, Larimer ME (2016) Injunctive norms 
and alcohol consumption: A revised conceptualization. Alcohol Clin Exp Res 40:1083–1092. 
[PubMed: 27030295] 

Labrie JW, Lewis MA, Atkins DC, Neighbors C, Zheng C, Kenney SR, Napper LE, Walter T, Kilmer 
JR, Hummer JF, Grossbard J, Ghaidarov TM, Desai S, Lee CM, Larimer ME (2013) RCT of 
web-based personalized normative feedback for college drinking prevention: Are typical student 
norms good enough? J Consult Clin Psychol 81:1074–1086. [PubMed: 23937346] 

Lac A, Donaldson CD (2018) Testing competing models of injunctive and descriptive norms for 
proximal and distal reference groups on alcohol attitudes and behavior. Addict Behav 78:153–159. 
[PubMed: 29175291] 

Larimer ME, Kaysen DL, Lee CM, Kilmer JR, Lewis MA, Dillworth T, Montoya HD, Neighbors 
C (2009) Evaluating level of specificity of normative referents in relation to personal drinking 
behavior. J Stud Alcohol Drugs Suppl 16:115–121.

Layland EK, Calhoun BH, Russell MA, Maggs JL (2019) Is alcohol and other substance use reduced 
when college students attend alcohol-free programs? Evidence from a measurement burst design 
before and after legal drinking age. Prev Sci 20:342–352. [PubMed: 29516357] 

Lee CM, Neighbors C, Lewis MA, Kaysen D, Mittman A, Geisner IM, Atkins DC, Zheng 
C, Garberson LA, Kilmer JR, Larimer ME (2014) Randomized controlled trial of a spring 
break intervention to reduce high-risk drinking. J Consult Clin Psychol 82:189–201. [PubMed: 
24491072] 

Lewis MA, Neighbors C (2004) Gender-specific misperceptions of college student drinking norms. 
Psychol Addict Behav 18:334–339. [PubMed: 15631605] 

Loschelder DD, Siepelmeyer H, Fischer D, Rubel JA, Fischer D (2019) Dynamic norms drive 
sustainable consumption: Norm-based nudging helps customers to avoid disposable to-go-cups. 
J Econ Psychol Advance Ahead of Print.

McCabe SE, Arterberry BJ, Dickinson K, Evans-Polce RJ, Ford JA, Ryan JE, Schepis TS (2020) 
Assessment of changes in alcohol and marijuana abstinence, co-use, and use disorders among US 
young adults from 2002 to 2018. JAMA Pediatr 48109.

Merrill JE, Wardell JD, Read JP (2014) Drinking motives in the prospective prediction of unique 
alcohol-related consequences in college students. J Stud Alcohol Drugs 75:93–102. [PubMed: 
24411801] 

Miller DT, Prentice D (2016) Changing norms to change behavior. Annu Rev Psychol 67:1–23. 
[PubMed: 26361053] 

Mortensen CR, Neel R, Cialdini RB, Jaeger CM, Jacobson RP, Ringel MM (2019) Trending norms: A 
lever for encouraging behaviors performed by the minority. Soc Psychol Personal Sci 10:1–10.

Neighbors C, Jensen M, Tidwell J, Walter T, Fossos N, Lewis MA (2011) Social-norms interventions 
for light and nondrinking students. Gr Process Intergr Relations 14:651–669.

Neighbors C, Lee CM, Lewis MA, Fossos N, Larimer ME (2007) Are social norms the best 
predictor of outcomes among heavy-drinking college students? J Stud Alcohol Drugs 68:556–565. 
[PubMed: 17568961] 

Neighbors C, Lewis MA, LaBrie J, DiBello AM, Young CM, Rinker D V., Litt D, Rodriguez LM, 
Knee CR, Hamor E, Jerabeck JM, Larimer ME (2016) A multisite randomized trial of normative 
feedback for heavy drinking: Social comparison versus social comparison plus correction of 
normative misperceptions. J Consult Clin Psychol 84:238–247. [PubMed: 26727407] 

Graupensperger et al. Page 15

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Neighbors C, O’Connor RM, Lewis MA, Chawla N, Lee CM, Fossos N (2008) The relative impact of 
injunctive norms on college student drinking: The role of reference group. Psychol Addict Behav 
22:576–581. [PubMed: 19071984] 

Perkins HW (2002) Social norms and the prevention of alcohol misuse in collegiate contexts. J Stud 
Alcohol, Suppl 14:164–172.

Rodriguez LM, Litt DM, Stewart SH (2020) Drinking to cope with the pandemic: The unique 
associations of COVID-19- related perceived threat and psychological distress to drinking 
behaviors in American men and women. Addict Behav 110:106532. [PubMed: 32652385] 

Schulenberg JE, Johnston LD, O’Malley PM, Bachman JG, Miech RA, Patrick ME (2020) Monitoring 
the Future national survey results on drug use, 1975-2019: Volume II, college students and adults 
ages 19-60. Ann Arbor Inst Soc Res Univ Michigan 2.

Sheeran P, Webb TL (2016) The intention – behavior gap. Soc Personal Psychol Compass 9:503–518.

Sparkman G, Walton GM (2019) Witnessing change: Dynamic norms help resolve diverse barriers to 
personal change. J Exp Soc Psychol 82:238–252.

Sparkman G, Walton GM (2017) Dynamic norms promote sustainable behavior, even if it is 
counternormative. Psychol Sci 28:1663–1674. [PubMed: 28961062] 

Su J, Hancock L, Wattenmaker McGann A, Alshagra M, Ericson R, Niazi Z, Dick DM, Adkins A 
(2018) Evaluating the effect of a campus-wide social norms marketing intervention on alcohol-use 
perceptions, consumption, and blackouts. J Am Coll Heal 66:219–224.

Tapper EB, Parikh ND (2018) Mortality due to cirrhosis and liver cancer in the United States, 
1999-2016: Observational study. BMJ 362:k2817. [PubMed: 30021785] 

Tingley D, Yamamoto T, Hirose K, Keele L, Imai K (2014) Mediation: R package for causal mediation 
analysis. J Stat Softw 59:1–38. [PubMed: 26917999] 

Venables WN, Ripley BD (2002) Modern Applied Statistics with S. Fourth Edition. New York, 
Springer.

Graupensperger et al. Page 16

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Key Findings:

In this experimental study, we provide proof-of-concept evidence that dynamic norms 

(i.e., information highlighting that heavy drinking norms have steadily decreased among 

college students) facilitated lower intentions to engage in alcohol use behaviors, relative 

to a static norms condition (i.e., participants only shown current normative estimates) and 

control conditions. Although no significant differences were found on alcohol use indices 

at one-month follow-up, these data show the potential value of integrating dynamic 

norms messaging into or alongside existing norms-based prevention strategies.

Graupensperger et al. Page 17

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
The figures shown above were displayed as part of the experimental paradigm for 

participants randomly assigned to (A) the dynamic norms condition and (B) the static norms 

condition.
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Figure 2. 
Bar charts showing group means on past month weekly drinks (A) and heavy episodic 

drinking (B) at baseline, intentions for use in the month following the experimental 

paradigm, and reported use at the 1-month follow-up. Error bars represent 95% confidence 

intervals
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Figure 3. 
Mediation models estimating the effect of dynamic norms on heavy episodic drinking 

intentions (A) and heavy episodic drinking reported at 1-month follow-up (B) through 

the indirect effect of perceived future heavy drinking norms. Mediation models employ 

Helmert coding to contrast dynamic norms against both static norms and control conditions 

combined, and models controlled for whether participant lived with parents during the study 

period. IRR = Incidence rate ratios, which represent proportional differences in the outcome 

variable between two conditions (e.g., a ratio of 1.15 = 15% increase in the outcome variable 

for those in the reference group). *p < .05. **p < .01. ***p < .001.
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