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Abstract

Background: Individuals who are particularly vulnerable to the influence of alcohol advertising, 

such as youth, need special protections, yet little research has been done to determine if other 

vulnerable groups exist. Secondary data analysis was conducted to determine if perceptions of 

alcohol advertising differ between groups based on their alcohol use and whether the definition of 

“vulnerable” should be expanded beyond demographic categories.

Methods: Students (n = 326) from 2 U.S. colleges viewed 5 alcohol ads and rated them using a 

scale designed to detect violations of the alcohol industry’s self-regulated marketing codes. 

Individuals with a history of excessive alcohol use, as measured by the AUDIT, were considered 

potentially vulnerable to alcohol advertising and were compared against individuals without a 

history of excessive alcohol use. Hierarchical linear modeling was used to determine between-

group differences in 4 dependent variables (ad appeal, perceived alcohol consumption, perceived 

excessive drinking, perceived responsible drinking). All models were adjusted for age, race, 

ethnicity, sex, and parental alcohol use.

Results: AUDIT risk categories were positively associated with ad appeal (p<0.001), the amount 

of alcohol perceived to be consumed (p<0.01), and perceptions of responsible drinking (p<0.05). 

There was no significant associated with perceptions of excessive drinking.

Conclusions: Individuals with a history of heavy alcohol use perceived greater alcohol 

consumption in alcohol ads but perceived this consumption, which often met the definition for 

binge drinking, to be responsible. Stricter regulations may be needed to protect heavy alcohol 

users from the effects of alcohol advertising.
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Introduction

Alcohol marketing has been identified as a potentially important risk factor for alcohol use 

and misuse. Two systematic reviews appraised research published prior to 2008 and 

concluded that exposure to alcohol marketing was associated with increased drinking 

intentions, increased overall alcohol consumption, and earlier alcohol initiation, although the 

effects were modest in some studies (Anderson, de Bruijn, Angus, Gordon, & Hastings, 

2009; Smith & Foxcroft, 2009). A third review that focused on research published since 

2008, and that had not been included in the previous review, concluded alcohol marketing 

increases alcohol initiation and binge or hazardous drinking (Jernigan, Noel, Landon, 

Thornton, & Lobstein, 2017).

In the United States (U.S.), vulnerable groups are protected from the influences of alcohol 

marketing through self-regulated alcohol marketing codes. The codes describe the audience 

composition an alcohol ad can be broadcast to and contain restrictions on the content of 

alcohol advertising. Alcohol producers, trade associations, and the advertising industry have 

created these codes for each major type of alcoholic beverage (i.e. beer, distilled spirits, 

wine), and the contents of these codes have been summarized by the International Alliance 

for Responsible Drinking’s (IARD) Guiding Principles: Self-Regulation of Marketing 

Communications for Beverage Alcohol (Guiding Principles) (IARD, 2011). Within IARD’s 

Guiding Principles, two groups are explicitly referenced, individuals under the alcohol 

minimum legal purchase age (MLPA) and pregnant women, and such references suggest that 

the alcohol industry considers these groups vulnerable to alcohol marketing practices.

However, vulnerable groups based on behavioral characteristics may also exist. For example, 

heavy alcohol users are known to react strongly to generic alcohol cues. Heavy drinkers may 

be easily distracted by alcohol-related stimuli (Bar-Haim, Lamy, Pergamin, Bakermans-

Kranenburg, & van IJzendoorn, 2007), and increased alcohol consumption has been 

positively associated with increased attentional biases towards alcohol cues (Cox, Pothos, & 

Hosier, 2007; Field & Cox, 2008). Furthermore, attentional biases may increase subjective 

alcohol cravings (Field et al., 2007). Thus, a positive feedback loop may exist among heavy 

alcohol users where alcohol-related stimuli become more salient as cravings increase, and 

cravings increase as greater attention is paid to alcohol-related stimuli (Field & Cox, 2008). 

Similar observations have been observed in heavy alcohol users after exposure to alcohol 

advertising (Dager et al., 2013; Lee, Namkoong, Lee, An, & Lee, 2006). It is worth noting 

that this potential positive feedback loop remains theoretical, and research on attentional 

biases has been mixed. A recent literature review concluded that while attentional biases are 

likely larger in heavier drug (including alcohol) users than non-users, the predictive ability 

of attentional biases on consumptive behavior is largely mixed (Field et al., 2016).

Current self-regulated alcohol marketing codes do not include a definition of vulnerability 

nor do they explicitly reference heavy alcohol users as a potentially vulnerable group. 

Furthermore, there is little information on how alcohol ad perceptions differ between 

individuals who are and are not heavy alcohol users. A secondary analysis of cross-sectional 

data was conducted to determine if alcohol use influences perceptions of alcohol 

advertisements broadcast in the U.S.
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It was hypothesized that heavy alcohol users would perceive alcohol ads to be more 

appealing and to contain greater alcohol consumption compared to non-heavy alcohol users. 

To the extent that heavy alcohol users are found to be differentially responsive to alcohol 

advertisements, this information could be used to expand the protections included in 

industry self-regulatory marketing codes that define permissible exposure markets and ad 

content for their advertising campaigns.

Methods

This study was a secondary data analysis using data previously collected on a sample of 

college students who were exposed to multiple alcohol ads after completing several 

questionnaires on demographics and alcohol use history.

Data Collection

Data were collected from 326 students recruited from two Connecticut colleges in 2003 and 

2004 (Babor, Xuan, & Proctor, 2008). After providing informed consent, study participants 

completed a questionnaire containing questions on demographic characteristics, individual 

alcohol use history, and parental alcohol use history. The demographic questions included 

age, gender, race, and ethnicity. Individual alcohol use history was assessed using the 10-

item Alcohol Use Disorders Identification Test (AUDIT) (Saunders, Aasland, Babor, de la 

Fuente, & Grant, 1993). AUDIT scores were re-coded into the four AUDIT risk categories, 

Zones I to IV. Zone I (scores 0–7) refers to abstinence or low-risk drinking. Zone II (scores 

8–15) suggests drinking levels above low-risk guidelines (i.e. ≥ 5 drinks per session or ≥ 14 

drinks per week for men and ≥ 4 drinks per session or ≥ 7 drinks per week for women) 

(Centers for Disease Control and Prevention [CDC], 2016) while Zone III (scores 16–19) 

suggests a consistent pattern of hazardous alcohol consumption (Saunders et al., 1993). Zone 

IV (scores 20–40) suggests participants may be alcohol dependent.

Parental alcohol use history was assessed using two items. Participants were asked to 

describe their father’s (or male guardian’s) and their mother’s (or female guardian’s) use of 

alcohol during most of the time they were growing up using the following response 

categories: abstainer, former drinker in recovery or recovered, infrequent or light drinking, 

moderate drinking, heavy drinker, problem drinker, I don’t know, or not applicable.

After completion of the initial questionnaire, each participant viewed five unique alcohol 

advertisements, four television ads and one print ad. After each ad, participants answered 48 

questions based on the 1997 U.S. Beer Institute’s Marketing and Advertising code (Babor, 

Xuan, & Proctor, 2008). Four of these questions were used as dependent variables in the 

analysis. One question asked about ad appeal (i.e. “How appealing is this ad to you?”), 

which was measured on a five point Likert scale ranging from very unappealing to very 

appealing. Two questions used five point Likert scales with response options ranging from 

strongly disagree to strongly agree. One question focused on excessive alcohol consumption 

(i.e. “This ad shows situations where people are drinking an alcoholic beverage 

excessively”), and the other focused on responsible alcohol consumption (i.e. “This ad 

shows situations where people are drinking alcohol responsibly”). The fourth question asked 

about how many drinks the participant perceived the main character of the ad to be have 
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consumed (i.e. “How many drinks do you estimate this person is likely to consume in the 

situation shown in the ad?”). These questions were selected because of previous research 

suggesting that students may perceive the characters in alcohol ads to be heavy episodic 

drinkers and the number of alcohol dependence symptoms was positively associated with the 

amount of alcohol perceived to be consumed (Proctor, Babor, & Xuan, 2005). Moreover, 

heavier alcohol consumption has been associated with perceiving alcohol ads to be more 

appealing (Vendrame, Pinsky, Faria, & Silva, 2009).

Ad selection

The five ads used in the study were originally broadcast on U.S. television or appeared in 

U.S. magazines in 2002 and 2003. They were selected because of their broad exposure to 

U.S. audiences, the likelihood of large audiences under the MLPA, to represent multiple 

malt liquor and beer products, and to represent various violations of the 1997 U.S. Beer 

Institute Advertising and Marketing Code (Babor, Xuan, & Proctor, 2008). Ad 1 (After 

College) shows an older African-American man describing his life after graduating from 

college to a younger African-American man. Both are drinking Colt 45. Ad 2 (Noise 

Compliant) shows a police officer investigating a noise complaint at a party where young 

persons are drinking Samuel Adams Light Beer. Ad 3 (Boat Trip) shows young adults 

lounging on a rapidly moving boat and passing bottles of Skyy Blue malt beverages to each 

other. Ad 4 (Poolroom Party) depicts three young men organizing a party at a pool hall after 

being denied entrance to a club. They are drinking Smirnoff Ice. Ad 5 (Stamp Collector) is a 

magazine ad that shows a man’s forearm bearing six nightclub stamps and holding a 

Smirnoff Ice bottle. The tagline reads “4:06 A.M. We get past our sixth doorman of the 

evening.” Violations included portraying alcohol in an irresponsible manner (Ads 3 & 5), 

promoting excessive alcohol consumption (Ad 5), including content that primarily appeals to 

individuals under the MLPA (Ad 1), and associating alcohol consumption with social, 

professional, education, athletic, or financial success (All ads). See Babor et al. (2008) for a 

complete description of the ad selection and other procedures.

Categorizing Vulnerable Populations

Heavy alcohol users were defined as any individual in AUDIT risk categories II or higher. 

These categories were collapsed due to the low prevalence of individuals in risk categories 

III and IV. These individuals were considered potentially vulnerable to alcohol marketing. 

Non-heavy alcohol users were defined as any individual in AUDIT risk category I.

Data Analysis

Two-level, within-person, random-intercepts only hierarchical linear models with full 

maximum likelihood estimation were used to determine if the scores on the dependent 

variables varied as a function of alcohol use. The primary individual-level variable (AUDIT 

risk category) was dummy coded and entered into the model at Level-2 uncentered. The 

reference group was individuals in AUDIT Risk Category I.

All models were adjusted for age, race, ethnicity, sex, and parental alcohol use. Each 

covariate was dummy coded. Age was dichotomized into under the MLPA (< 21 years old) 

and over the MLPA (≥ 21 years old). Race was defined as either White or non-White. 
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Ethnicity was considered either Hispanic or non-Hispanic, and sex was classified as either 

male or female. Parental alcohol use history was categorized as having at least one parent be 

a heavy, problem, or former problem drinker during most of the time the participant was 

growing up or having neither parent be a heavy, problem, or former problem drinking during 

most of the time the participant was growing up. These variables were introduced as 

Level-2, uncentered covariates. There were no Level-1, or ad-level, variables.

Yi j   =  πo j +  ei j

πo j  =  β00  +  β01 LPA   +  β02 Race   +  β03 Ethnicity   +  β04 IAH   +  β05 PAH   +  β06 Gender

Intra-class correlations (ICCs) were calculated for each dependent variable using the null 

model. In order to remove the effects of older students who were recruited into the sample, a 

sensitivity analysis (Model 2) was conducted using only 18–24 year olds (n = 257). 

Statistical analysis was performed using HLM for Windows Version 7.01 (Scientific 

Software International, Inc., Skokie, IL).

Results

In total, 49.7% of participants were under the MLPA, 60.7% were female, 56.4% were 

white, and 81.6% were non-Hispanic. The age range of participants was 18 to 79 years old. 

Overall, 42.3% of participants were categorized into AUDIT Risk categories II (at-risk use), 

III (harmful use), or IV (referral for evaluation and treatment), and 73.0% had at least 1 

parent positive for excessive alcohol use. Mean ad appeal across all ads was 2.9 (SD = 1.1) 

with mean ad-specific ad appeal ranging from 2.3 to 3.3 (Table 1). Similar scores and ranges 

were seen for perceptions of excessive drinking and responsible drinking. Mean perceived 

alcohol consumption for the main character in the ads was 5.6 drinks per ad (SD = 3.8), 

which met the CDC definition of binge drinking (CDC, 2016), with mean ad-specific 

alcohol consumption ranging from 2.7 to 9.2 drinks per ad.

In Model 1, ICC’s ranged from 0.09 to 0.31 and all random effects were statistically 

significant (p’s < 0.001) (Table 2). Individual alcohol use history was positively associated 

with ad appeal (p < 0.001), perceived responsible drinking (p = 0.011), and total perceived 

alcohol consumption (p = 0.002). There were no significant differences in any of the 

dependent variables based on age, race, ethnicity, or parental alcohol history. Women were 

more likely to view alcohol consumption in the ads as excessive compared to men (p = 

0.002).

In Model 2, ICC’s ranged from 0.08 to 0.30 and all random effects were statistically 

significant (p’s < 0.001) (Table 3). Individual alcohol use history was positively related to ad 

appeal (p = 0.007) and total perceived alcohol consumption (p = 0.001). There were no 

significant differences in any of the dependent variables based on age, race, ethnicity, or 

parental alcohol history. Women were more likely to view alcohol consumption in the ads as 

excessive compared to men (p < 0.001).
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Discussion

Among the sample of U.S. college students, heavy alcohol users perceived alcohol ads as 

more appealing, perceived greater alcohol consumption in the ads, and perceived high levels 

of consumption as “responsible,” even though, on average, study participants perceived 

alcohol consumption in the ads to meet the definition of binge drinking (XDrinks =  5.6 ). 

Secondary findings indicate that men were less likely to view alcohol consumption in the 

ads as excessive, and that there were no significant differences in ad perceptions based on 

age.

The study results support the hypothesis that alcohol ad perceptions differ amongst 

individuals with a history of excessive alcohol use, and this finding is consistent with 

previous research. Greater reactivity to alcohol cues has been demonstrated in non-

dependent binge drinkers compared to light drinkers (Petit, Kornreich, Verbanck, & 

Campanella, 2013), and binge drinking has been associated with greater reactivity to alcohol 

cues and lower reactivity to non-alcohol cues (Petit, Kornreich, Dan, Verbanck, & 

Campanella, 2014). Moreover, heavy drinkers may have difficulty disengaging from alcohol 

cues due to increased attentional bias towards the cue and a decreased ability to focus on 

non-alcohol related stimuli (Storkmark, Field, Hugdahl, & Horowitz, 1997). However, the 

current study differs from previous cue-exposure studies due to the additional context an 

alcohol advertisement provides to the alcohol product stimulus, and depictions of parties and 

scenes of camaraderie may amplify the effect of the physical appearance of alcohol. Indeed, 

several studies have demonstrated that heavy drinkers have greater reactivity to drinking 

contexts, such as parties, than light drinkers (Lee et al., 2006), and others have reported that 

alcohol dependence symptoms are associated with perceived drinking in alcohol ads 

(Proctor et al., 2005). Depictions of drinking occasions can also stimulate alcohol cravings 

in the absence of direct alcohol cues (Mason, Light, Escher, & Drobes, 2008). Furthermore, 

increased activation of neural pathways associated with visual attention, memory, 

motivation, and habit has been observed in heavy drinkers after exposure to alcohol cues, 

and pathway activation was associated with increased alcohol cravings (Dager et al., 2013; 

Tapert, Brown, Baratta, & Brown, 2004).

Heavy alcohol users perceived greater alcohol consumption in the ads but did not perceive 

such consumption as excessive. This lack of association may have both a theoretical and a 

practical explanation. The non-relationship may be explained using the Theory of Planned 

Behavior (TPB). TPB posits that behavioral intention and behavior is due, in part, by 

subjective norms and normative beliefs (Ajzen, 1991). Regarding perceptions of alcohol 

advertisements, if an individual was exposed to an alcogenic environment that either 

accepted or rewarded high rates of alcohol consumption, higher perceived alcohol 

consumption would be viewed as normal. Practically, there could have been a difference in 

perceptions of excessive alcohol consumption, but the study was underpowered to detect 

such a difference.

Expectancy theory could explain the association between alcohol use and ad appeal. 

Expectancy theory suggests that individuals who have greater positive alcohol expectancies 

and fewer negative alcohol expectancies are more likely to consume excessive quantities of 
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alcohol (Hays, 1985). These perceptions may be reinforced when alcohol ads portray social, 

financial, physical, and sexual benefits of alcohol use and little to no negative consequences. 

Indeed, perceptions of alcohol ads have predicted positive alcohol expectancies in samples 

of youths, teens and young adults (Fleming, Thorson, & Atkin, 2004). The application of 

expectancy theory assumes that exposure to alcohol marketing is causally related to alcohol 

initiation or increased consumption among current drinkers, which has been demonstrated 

by others (Anderson et al., 2009; Jernigan et al., 2017; Smith & Foxcroft, 2009).

Interestingly, men were less likely to perceive alcohol consumption in the ads as excessive 

compared to women, and the magnitude of this effect was larger in the sensitivity analysis. 

Coupled with findings that men, especially young men, are disproportionately affected by 

the negative consequences of heavy alcohol consumption (U.S. Department of Health and 

Human Services, 2007), the results suggest that men could be considered a potentially 

vulnerable group, pending additional research. Additionally, there were no significant 

differences in ad perceptions between participants above and below the MLPA, which may 

be more indicative of the inability to construct an advertisement that is appealing to a 21 

year old but is not appealing to a 20 year old.

The current findings augment recent research on the cognitive impacts of alcohol 

advertising. In a randomized experiment involving 373 adults, positive implicit attitudes 

towards alcohol were increased, and negative implicit attitudes were decreased, after 

exposure to alcohol advertisements (Brown et al., 2016). In a similar experiment involving 

only heavy drinking young adults, 18–25 years old, exposure to alcohol advertisements was 

associated with high mean pleasure and arousal scores as well as decreased alcohol 

avoidance bias (Stautz et al., 2017). The results of a meta-analysis support these findings 

(Stautz et al., 2016). Furthermore, evidence suggests that alcohol consumers preferentially 

pay more attention to alcohol branding on alcoholic beverage labels than warning labels, 

even after motivation to reduce drinking was increased through a brief intervention 

(Kersbergen & Field, 2017).

A two-part test to determine if a population group should be considered vulnerable to 

alcohol marketing has been proposed (Babor, Robaina, Noel, & Ritson, 2017). To meet this 

definition of “vulnerable,” a group needs to be particularly vulnerable to the health effects of 

alcohol use and to alcohol marketing. Given the significant short and long-term 

consequences of heavy alcohol use (CDC, 2016), heavy drinkers likely satisfy the first 

requirement of the test. The results described here and elsewhere suggest that heavy drinkers 

may also satisfy the second requirement.

The current codes used in self-regulatory alcohol marketing systems contain specific 

provisions preventing the promotion of excessive alcohol consumption (IARD, 2011). 

However, these provisions may be insufficient if heavy alcohol users perceive depictions of 

binge drinking even when moderate consumption is depicted and perceive such depictions as 

responsible, as reported here. If the current system of self-regulatory alcohol marketing is to 

continue, the findings indicate that two significant changes are needed to improve the 

protection of vulnerable groups. First, self-regulatory alcohol marketing codes should 

include a specific definition of vulnerability, such as that described by Babor et al. (2017), 
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and alcohol marketers should be banned from using content that may appeal to groups that 

meet this definition. Second, stronger implementation and enforcement of existing codes is 

needed. ICAP’s Guiding Principles do not provide alcohol producers with a system of pre-

production review of alcohol ads nor do they specify any penalties for non-compliance. 

Currently, the only method of removing non-compliant ads from the public domain is 

through a complaint process that has been called ineffective because ads have already been 

viewed by the public and potentially biased (Noel & Babor, 2017). For example, complaints 

against beer advertisements can be submitted to the U.S. Beer Institute’s Code Compliance 

Review Board (CCRB), but each members of the CCRB has significant conflicts of interest 

that make independent ad adjudications unlikely. An independent pre-clearance would 

ensure that the letter and spirit of self-regulated alcohol marketing codes are adhered to prior 

to exposure to potentially vulnerable populations.

Limitations

There are several limitations to this study. This is a secondary analysis of cross-sectional 

data. As such, causal pathways cannot be determined, and the findings may be better 

interpreted as a first step towards expanding the definition of vulnerability in relation to 

alcohol marketing regulation rather than a definitive answer. The ads were not selected at 

random but meant to be representative of ads that violated self-regulated alcohol marketing 

codes. It is possible that ad perceptions may differ when using ads that are compliant with 

the codes, which may limit the generalizability of the findings. The ads were also broadcast 

and published in the early 2000s, and it is possible that content of advertising has changed 

over time. However, content analyses have revealed that similar themes have been used in 

alcohol advertisements since the 1980s and that violations of self-regulatory marketing 

codes are common, with violations rates commonly exceedingly 75% (Noel et al., 2017). 

Moreover, ads today are viewed on multiple media platforms, and the findings may not be 

applicable to media other than television. Ads were shown to participants in the same order, 

and order effects may partially explain the result. Additionally, later appearing ads may have 

had a lesser impact on the results than earlier appearing ads due to respondent fatigue.

Participants were recruited from only two colleges and universities, and the sample may not 

be representative of the U.S. college population. For example, there was a high prevalence of 

individual and parental alcohol use problems, which may be due to recruiting at a 

community college (Chen & Paschall, 2003; Sheffield, Darkes, Del Boca, & Goldman, 

2005). Moreover, the use of a convenience sample of students may not be representative of 

all young people in the U.S. These limitations of the sample may further limit the 

generalizability of the findings. The study relied on self-report for all measurements, and 

individual responses could not be verified. It is possible that participants may have 

underreported undesirable characteristics (e.g. alcohol use, parental alcohol use, ad appeal) 

and overreported desirable responses (e.g. perceived excessive drinking) due to social 

desirability bias. Because of the high prevalence of reported harmful alcohol use and 

excessive parental alcohol use, such biases likely only have minimal impact on the results.
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Conclusions

Excessive drinking was associated with perceiving alcohol ads to have greater appeal and 

perceiving greater alcohol consumption in the ads. Heavy alcohol users also perceived high 

levels of alcohol consumption as responsible. These results indicate that heavy alcohol users 

may be a vulnerable population and marketing codes should be revised to include 

protections for these individuals. Future research is needed to confirm these findings and 

investigate potential mechanisms of action.
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Table 1.

Mean Perceptions of Each Ad Included in the Study*

Ad Appeal** Excessive Drinking** Responsible Drinking** Alcohol Consumption***

1 3.0 (1.1) 2.4 (1.1) 2.6 (1.0) 4.0 (2.2)

2 2.3 (1.0) 2.0 (1.0) 3.7 (0.9) 2.7 (2.2)

3 3.3 (1.1) 2.8 (1.2) 2.8 (0.9) 5.6 (2.5)

4 3.2 (1.1) 3.4 (1.2) 2.5 (1.0) 6.7 (3.4)

5 2.6 (1.1) 3.1 (1.4) 2.3 (0.9) 9.2 (4.4)

Total 2.9 (1.1) 2.7 (1.3) 2.8 (1.0) 5.6 (3.8)

*
Mean (SD)

**
Likert Scale Scores (possible range = 1–5)

***
Number of drinks
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Table 2.

Association between Membership in a Vulnerable Population Group and Ad Perceptions, Full Sample (n = 

326)

Ad Appeal Excessive Drinking Responsible Drinking Alcohol Consumption

ICC 0.31 0.16 0.10 0.09

Fixed Effects

Intercept (β00) 2.68 (0.13)
***

2.65 (0.12)
***

2.64 (0.09)
***

5.37 (0.33)
***

Individual Alcohol

History (β01) 0.33 (0.09)
*** −0.10 (0.09) 0.16 (0.06)

*
0.72 (0.23)

**

MLPA (β02) 0.11 (0.08) 0.02 (0.08) 0.04 (0.06) 0.20 (0.25)

Race (β03) −0.03 (0.10) −0.13 (0.10) −0.04 (0.07) −0.19 (0.26)

Ethnicity (β04) 0.15 (0.12) 0.03 (0.12) 0.02 (0.09) 0.22 (0.31)

Parental Alcohol

History (β05) −0.04 (0.09) 0.02 (0.09) 0.06 (0.07) −0.26 (0.25)

Gender (β06) 0.03 (0.08) 0.26 (0.08)
** 0.02 (0.06) 0.13 (0.22)

Random Effects

Intercept (τ) 0.36
***

0.24
***

0.09
***

1.10
***

*
p < 0.05

**
p < 0.01

***
p < 0.001

Reference groups = Over the legal purchase age, White, non-Hispanic, AUDIT Risk Category 1, neither parent with a history of excessive alcohol 
use, male
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Table 3.

Association between Membership in a Vulnerable Population Group and Ad Perceptions, 18–24 Year Olds 

Only (n = 257)

Ad Appeal Excessive Drinking Responsible Drinking Alcohol Consumption

ICC 0.30 0.16 0.11 0.08

Fixed Effects

Intercept (β00)
2.75 (0.15)

***
2.53 (0.15)

***
2.63 (0.11)

***
5.22 (0.40)

***

Individual Alcohol

History (β01)
0.26 (0.10)

**
−0.03 (0.09) 0.13 (0.07) 0.85 (0.26)

**

MLPA (β02) 0.03 (0.10) 0.08 (0.10) 0.04 (0.08) 0.22 (0.26)

Race (β03) −0.13 (0.11) −0.04 (0.11) −0.10 (0.08) 0.05 (0.30)

Ethnicity (β04) 0.13 (0.13) 0.03 (0.13) 0.02 (0.09) 0.03 (0.34)

Parental Alcohol

History (β05) −0.02 (0.10) −0.07 (0.10) 0.05 (0.08) −0.33 (0.28)

Gender (β06)
0.17 (0.09) 0.34 (0.09)

***
0.12 (0.07) 0.20 (0.25)

Random Effects

Intercept (τ)
0.35

***
0.23

***
0.10

***
1.04

***

*
p < 0.05

**
p < 0.01

***
p < 0.001

Reference groups = Over the legal purchase age, White, non-Hispanic, AUDIT Risk Category 1, neither parent with a history of excessive alcohol 
use, male
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