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PERSONALITY PATHWAYS TO ALCOHOL 2

Abstract
Background: Previous research has identified different, but not mutually exclusive,
etiological pathways (i.e., the positive affect regulation pathway, the negative affect
regulation pathway and the deviance proneness pathway) to alcohol use and misuse in
which personality characteristics play a key role. Objectives: The present study aimed
to simultaneously and cross-culturally examine all these personality pathways to alcohol
use in a large sample of young adult drinkers (N=1280) from the US, Argentina and
Spain. Method: Structural equation modeling was conducted to test the models. Multi-
group models were conducted to test model invariance across countries and gender
groups. Results: In the whole sample, low conscientiousness and extraversion were
related to alcohol outcomes through enhancement drinking motives (i.e., positive affect
regulation pathway), low emotional stability was related through coping drinking
motives (i.e., negative affect regulation pathway), and low conscientiousness and low
agreeableness were related through antisocial behavior (i.e., deviance proneness
pathway). The model was invariant between gender groups. Some minor, yet
significant, differences across countries arose. Specifically, antisocial behavior was a
significant mediator of the association between agreeableness and alcohol use, but only
in the US subsample. Conclusions: The present findings suggest that risky-personality
pathways for alcohol use and alcohol-related problems may be generalized across

gender groups and cultures in young adults.

Keywords: personality, etiological pathways, alcohol, drinking motives, antisocial

behavior, cross-cultural study
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1. Introduction

Alcohol use and misuse involve serious socio-economic and health problems
(World Health Organization [WHO], 2014). Alcohol misuse is a leading cause of
mortality worldwide (WHO, 2014b, 2013) as it has been associated with over 60
medical conditions (Room et al., 2005). In all age groups, the highest prevalence of
alcohol misuse is found among emerging adults (U.S., Grant et al., 2016; Spain,
National Plan of Drugs, 2015; Secretariat of Integral Policies on Drugs-Argentina,
2017). Alcohol use has also been estimated to be the highest risk factor for disability-
adjusted life years (DALYSs) in this age group worldwide (Mokdad et al., 2016) and has
been related to increased risk-taking, loss of control (i.e., drinking and driving, at-risk
sexual behaviors), and occupational/academic impairment (Hingson et al., 2017; Pilatti
et al., 2016). Effective prevention and intervention programs targeting problematic
alcohol use could be devised/modified with a better understanding of the etiological
pathways associated with alcohol use/misuse in young adults (Hawkins et al., 2002).
1.1. Etiological Pathways to Alcohol Use

In comprehensive terms, numerous social, biological and psychological
variables impact alcohol use (Zucker, 2015; Zucker et al., 1994) via distinct, but not
mutually exclusive, etiological pathway types: 1) positive regulation; 2) negative
regulation; 3) deviance proneness; 4) pharmacological vulnerability (for an overview,
see Sher, Grekin, & Williams, 2005). The present study centers on three of the four
pathway types (exception is pharmacological vulnerability).
1.1.1. The Positive Affect Regulation Pathway

The positive affect regulation pathway refers to drinking alcohol in order to
experience positive alcohol reinforcement effects, for example, “because I like the

feeling” or “because it’s fun” (Sher et al., 2005). Within motivational models of alcohol
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(Cooper, 1994; Cox and Klinger, 2004, 1988), positive affect regulation is related to
enhancement drinking motives (Cooper et al., 1992). Enhancement drinking motives
have been related to drinking with friends at home or drinking at bars (Cooper, 1994),
with same-sex friends (Cooper, 1994; Cooper et al., 1992), weekend drinking (Mezquita
et al., 2011; Studer et al., 2014) and binge drinking (White et al., 2016). Cross-sectional
(Adams et al., 2012; Caneto et al., 2014; Goldstein et al., 2010) and longitudinal
(Vernig and Orsillo, 2015) studies have found an association between enhancement
motives and alcohol-related problems, even though these associations seem mediated by
alcohol use (Merrill, Wardell, & Read, 2014; Mezquita, Stewart, & Ruipérez, 2010).
Additionally, multiple meta-analyses support an association between personality traits
(e.g., impulsivity and extraversion) and alcohol use/misuse (Coskunpinar et al., 2013;
Hakulinen et al., 2015; Kotov et al., 2010). Noteworthy, a number of studies, based on
the Big Five Model of Personality, found that the associations involving extraversion
and low conscientiousness with alcohol outcomes are fully or partially mediated by
enhancement drinking motives (Kuntsche et al., 2008; Mezquita et al., 2014, 2010;
Stewart et al., 2001). These findings support the existence of a positive affect regulation
pathway, in which disinhibition and positive emotionality characteristics play a key
role.
1.1.2. The Negative Affect Regulation Pathway

The negative affect regulation, or the internalizing, pathway (Kendler et al.,
2016) builds on the “self-medication” or “tension reduction” hypotheses, in which
drinking alcohol is mainly driven to diminish negative affect states, like anxiety or
depression (i.e., “to cheer up when I am in a bad mood” or “to forget my worries™)
(Sher et al., 2005). Within motivational models of alcohol (Cooper, 1994; Cox &

Klinger, 1988, 1990), negative affect regulation is related to coping motives, which



PERSONALITY PATHWAYS TO ALCOHOL 5

have been associated with drinking at home, drinking alone, heavy drinking (Mohr et
al., 2005; O’Hara et al., 2014), and drinking during the weekdays (Studer et al., 2014).
Further, both cross-sectional (Bravo, Pearson, Stevens, & Henson, 2016; Bravo, Prince,
& Pearson, 2015; Mezquita et al., 2010) and longitudinal (Merrill et al., 2014; Mezquita
et al., 2016; Vernig & Orsillo, 2015) studies have found a robust link between coping
motives and alcohol-related problems. Additionally, low emotional stability, or
neuroticism, has been related to alcohol disorders and alcohol-related problems (Kotov
et al., 2010; Ruiz et al., 2003). Coping motives appear to, at least partially, mediate
these associations (Blevins et al., 2016; Mezquita et al., 2014, 2010; Stewart et al.,
2001). These results support the relevance of a negative affect regulation pathway, in
which neuroticism-related traits would play a prominent role.
1.1.3. The Deviance Proneness Pathway

In the externalizing (Kendler et al., 2016; Zucker, 2008) or deviance proneness
(Finn et al., 2000; Sher et al., 2005) pathway, alcohol use is seen as an element, or
symptom, of a more general, deviant, pattern rooted in former developmental stages.
Recent longitudinal research further supports the existence of this pathway such that
alcohol outcomes are related to drug use, parental alcohol use, childhood maltreatment,
permissive parenting styles, affiliation with deviant peers, and also to other
externalizing problems like antisocial behavior (Edwards et al., 2015; Kendler et al.,
2016, 2011; Mezquita et al., 2014). Moreover, this pathway has been associated with
deviance proneness traits such as low agreeableness, low conscientiousness, low
socialization and high sensation-seeking (Edwards et al., 2015; Finn et al., 2000;
Kendler et al., 2011; Mezquita et al., 2015, 2014).
1.2. Present Study and Hypotheses

Despite compelling evidence supporting the proposed paths, very few studies
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have simultaneously examined these personality-related pathways. Based on Sher et
al.’s model (2005), Mezquita and colleagues (2014) found significant prospective
effects of childhood maltreatment and personality characteristics on alcohol use and
alcohol-related problems via antisocial behaviors and drinking motives, further
supporting the co-existence of the three pathways. The present study aimed at
examining whether these findings, based on the Big Five Personality Framework,
generalize to samples of young adults from diverse socio-cultural backgrounds (i.e., the
US, Spain, and Argentina).

Based on former research (Blevins et al., 2016; Mezquita et al., 2010, 2014; Sher
et al., 2005; Stewart et al., 2001), we hypothesized (see Supplementary Material [SM'])
that neuroticism or low emotional stability will be mainly related to alcohol-related
problems via coping drinking motives (i.e., the negative affect regulation pathway).
Additionally, we expected that both low conscientiousness and extraversion will be
associated with alcohol use via enhancement drinking motives (i.e., the positive affect
regulation pathway) (Kuntsche et al., 2008; Mezquita et al., 2014, 2010; Stewart et al.,
2001). We also anticipated links from low agreeableness and low conscientiousness to
alcohol outcomes via antisocial behavior (i.e., the deviance proneness pathway) (Finn et
al., 2000; Mezquita et al., 2014). Further, specific direct paths between the Big Five
Personality Domains and alcohol outcomes were included in the model to test whether
the mediation was partial or total (see SM'). Additionally, we examined model
invariance across gender.

College students from individualistic cultures (e.g., U.S.), compared to those
from collectivistic cultures (e.g., Spain), tend to report higher levels of positive

reinforcement motives; however, the rank order of endorsed drinking motives
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(MacKinnon et al., 2017) and the associations between motives and alcohol outcomes
across countries have been shown to be similar (Couture et al., 2017; Mezquita et al.,
2016). Moreover, previous work supported these three etiological pathways in Spanish
adults (Mezquita et al., 2014), and former research with UK and US populations
evidenced internalizing (related to negative emotionality) and externalizing (related to
disinhibition) pathways to alcohol use and problems (Edwards et al., 2015; Kendler et
al., 2011). Taken together, we expected the proposed etiological pathways to be cross-
culturally invariant.
2. Method
2.1. Participants and Procedure

Participants were college students (n = 1864) enrolled in four universities (two
located in the U.S., one in Argentina, and one in Spain) who completed an online survey
about personality traits, personal mental health, and alcohol use behaviors (for further
information about recruitment procedures and participant compensation, see Bravo et
al., 2018a). Following previous research (Bravo et al., 2018b), and to capture a wide
range of drinking behaviors, data from last-month drinkers (i.e., consumed alcohol at
least one day in the previous month) were used in the present study. The final analytic
sample comprised of 1280 students (U.S. sites combined, n = 673, 70.72% females;
Argentina, n = 332, 53.92% females; Spain, n =275, 71.27% females). Table 1 presents
the demographics for the total sample and by country. Participants across all sites
completed the same battery of measures using the Qualtrics software. The institutional
review boards (or their international equivalent) at the participating universities
approved the research.
2.2 Measures

2.2.1. Personality Traits
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The Big Five Personality Trait Short Questionnaire (BFPTSQ; Morizot, 2014;
Ortet et al., 2017) was used to assess five personality domains: openness, extraversion,
emotional stability (or low neuroticism), agreeableness and conscientiousness. The
BFPTSQ has 50 items that are answered on a 5-point response scale from 0 (totally
disagree) to 4 (totally agree). The introduction sentence, “I see myself as someone
who...” is shown at the top of every page.
2.2.2. Drinking Motives

Drinking motives were assessed using the Drinking Motives Questionnaire-
Revised Short Form (DMQ-R SF; Kuntsche and Kuntsche, 2009; Mezquita et al., 2018)
which comprises 12 items grouped in four dimensions: coping, enhancement, social and
conformity motives. Participants indicate, using a 5-point response scale from 1 (almost
never/never) to 5 (almost always/always), how often they drink for the reason specified
in each item.
2.2.3. Antisocial Social Behavior

The Spanish Antisocial Behavior Scale (ABS; Mezquita et al., 2014) was used to
assess antisocial behavior. It comprises 35 items (e.g. “I have broken, ripped, or
damaged public properties”, “I have used knives or sticks in fights”) that describe
different antisocial behaviors on a 4-point response scale from 1 (never/almost never) to
4 (very frequently/very often). Summing all answers provides a total score of antisocial
behavior. Minor changes were made in the Castilian Spanish ABS version to ensure that
all the items were suitable for the Argentinian sample (e.g., ““coche” was changed to
“auto” to respectively indicate “car” in Castilian Spanish and Argentinian Spanish). All
measures but the ABS were available in English. Hence two psychologists, proficient in
both English and Spanish, and with expertise in addictive behaviors and psychometrics,

translated the original Spanish version into English. Next, a bilingual teacher, who was
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not familiar with the inventory, back translated this version into Spanish. Versions were
compared and results revealed that the English version could be comparable to the
original measure.

Examining measurement invariance of the ABS was not an aim of the present
study; however, since the ABS has not been previously employed with U.S.
populations, we examined differential item functioning (DIF, jMetrik software) of each
item across countries to ensure the comparison of the total ABS scores across countries
(Meyers, 2014). Of 105 comparisons, 98 items showed a negligible amount of DIF, six
a moderate amount of DIF, and only one showed an sP-DIFF higher than .10 (an sP-
DIFF of .10 or higher denotes a large amount of DIF; Meyers, 2014) (complete results
can be provided upon request).
2.2.4. Alcohol Use

The Daily Drinking Questionnaire (DDQ); Collins, Marlatt, Parks, & Marlatt,
1985), and several other single-item measures, were used to measure alcohol use.
Specifically, we measured volume of alcohol consumed during a typical week (based on
how much alcohol was consumed, from Monday to Sunday, during a typical week of
the last month), drinking frequency (number of days with alcohol use within the last 30
days), and binge drinking frequency (number of days they drank 4+/5+ SDUs [US and
Argentina] or 5.5+/7+ [Spain] within a 2-hour period). Participants received a visual
guide with typical drinks (specific to each country) to orient them how to estimate
Standard Drink Units (SDUs). To calculate the total amount of alcohol consumed
during a typical week, the total number of SDUs was converted into grams of alcohol
considering that one SDU equals 14 grams in the US and Argentina (International
Alliance for Responsible Drinking [IARD], 2016; National Institute on Alcohol Abuse

and Alcoholism [NIAAA], 2015) and 10 grams in Spain (IARD, 2016; Rodriguez-
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Martos et al., 1999).
2.2.5. Negative Alcohol-Related Consequences

The 48-item Young Adult Alcohol Consequences Questionnaire (YAACQ); Read
et al., 2006) was used to assess negative alcohol-related consequences at the US sites,
and the 48-item Spanish version (S-YAACQ); Pilatti et al., 2016) in Argentina and Spain
(after rewording some items into Castilian Spanish). Each item was scored scored to
reflect the absence or presence of alcohol-related problems in the last 30 days (0 = no, 1
= yes). Total scores reflect the total number of negative consequences experienced
within that period.
2.3. Missing Data Imputation

For each participant who answered more than 90% of all the questionnaires, the
total score was calculated on each scale by a person mean imputation approach on each
scale. Missing values only represented 0.14% of all the possible values (145 items x
1280 participants), which falls well within the cut-off recommended for this technique
(Bentler, 2006). Despite our imputations, some missing values in the total scale scores
included in the structural equation model were noted for 39 participants. So a maximum
likelihood (ML) estimator for missing data was implemented (Muthén & Muthén, 1998-
2009).
2.4. Statistical Analysis

To test the proposed model (see SM'), structural equation modeling (Muthén &
Muthén, 1998-2009) was carried out using Mplus 5.21. To evaluate the overall model,
model fit criteria suggested by Hu and Bentler (1999) were employed, including

Tucker-Lewis Index (TLI) > .95, the Comparative Fit Index (CFI) > .95, Standardized
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Root Mean Square Residual (SRMR) <.06. and Root Mean Square Error of
Approximation (RMSEA) < .08. Multi-group analyses were run to test model invariance
across both gender groups and countries. The chi-square difference test is widely used
to examine model invariance, but is sensitive to sample size (Brown, 2015). Thus, we
also examined any decrements in CFI and RMSEA (ACFI should be <.010 to consider
a model invariant, Cheung & Rensvold, 2002; while ARMSEA ought to be <.015,
Chen, 2007) across more and less constrained models as a test of invariance.

We examined the total, indirect and direct effects of each predictor variable on
alcohol outcomes using bias-corrected bootstrapped estimates (Efron and Tibshirani,
1993) based on 10000 bootstrapped samples. This provides a powerful mediation test
(Fritz and MacKinnon, 2007), and one that is robust to small deviations from normality
(Erceg-Hurn and Mirosevich, 2008). To determine statistical significance, 99% bias-
corrected bootstrapped confidence intervals not containing zero were used.

3. Results

For the total sample and across countries, Table 1 shows descriptive statistics
and internal consistencies for all measures. All the internal consistencies ranged from
adequate to excellent, and Cohen’s d (Cohen, 1992) showed that the differences in the
mean levels of the scales among countries were relatively small. The only exception
was the moderate difference found between U.S. and Spain on coping drinking motives
(U.S. > Spain).

3.1. Hypothesized Model

The hypothesized model (SM') showed an adequate fit to the data (see Table 2).

However, after deleting three non-significant paths (from conscientiousness and

agreeableness to negative alcohol-related consequences, and from agreeableness to
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alcohol use), the fit indices improved slightly (see Table 2). The final model is
presented in Figure 1, and the indirect effects and total effects are presented in Table 3
and Table 4, respectively.

Within the model, low conscientiousness was associated with higher
enhancement motives and antisocial behavior which were, in turn, related to greater
alcohol use and negative alcohol-related consequences. Enhancement motives were also
a significant mediator of the associations between extraversion and alcohol outcomes.
Antisocial behavior also mediated the associations of low agreeableness with alcohol
outcomes. Finally, coping motives significantly mediated the associations between
emotional stability and alcohol outcomes, such that low emotional stability was
associated with higher coping motives which were, in turn, related to greater alcohol use
and negative alcohol-related consequences.

3.2. Model Invariance Across Countries

Fit indices for model invariance remained adequate after performing multi-group
analysis (see Table 2, MG1). However, results for the fully constrained model (MG2)
suggested that this model was not invariant across countries (ACFI =.029 [i.e., greater
than the recommended cut-off of .01], ARMSEA = .002). To identify an invariant
model, we identified the path with the greatest contribution to reducing model fit within
the fully constrained model (MG2). Once we identified this path and allowed it to be
freely estimated (i.e., constraint number 23: quantity on age), we identified the next path
with the greatest contribution at reducing model fit (MG3; constraint number 28:
emotional stability with conscientiousness). We repeated this procedure until we
obtained a ACFI <.010, compared with the baseline model (MG1; MG?7).

In the final multi-group model, all associations were constrained between

countries except for two correlations (between emotional stability and
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conscientiousness; between coping motives and enhancement motives) and two paths
associated with age as a covariate (from age to quantity and from age to negative
alcohol-related consequences). Further, a third path was not constrained, between
agreeableness and antisocial behavior, indicating a moderated mediation relationship in
the deviance proneness pathway. Thus, the pathway between agreeableness and alcohol
outcomes, via antisocial behavior, was explored across countries in model MG?7.
Although agreeableness was negatively associated with antisocial behavior in all three
countries, the magnitude of the effect was somewhat greater in the U.S. (§ =-277 [-
347, -.208]) and Argentina (f = -.254 [-.401, -.108]) than it was in Spain (f =-.179 [-
302, -.056]). Although the indirect effect of agreeableness on negative alcohol-related
consequences was significant in all three countries, agreeableness was only significantly
related to alcohol use through antisocial behavior in the U.S. subsample (see Table 5).
3.3. Model Invariance across Gender Groups

We tested if the final model (M1) was invariant between gender groups. The
multi-group analysis showed adequate fit (see Table 2, MG1B). The addition of
constraints between the paths of the two groups (MG2B) resulted on a ACFI and
ARMSEA of .007. Consequently, the model can be considered invariant across gender.
4. Discussion

The present study aimed to replicate three personality pathways to alcohol use
and alcohol-related problems found in a previous prospective study (Mezquita et al.,
2014) in a large sample of young adults from the U.S., Argentina and Spain. As
hypothesized, our results supported the existence of the three etiological pathways (i.e.,
positive affect regulation, negative affect regulation and deviance proneness personality
pathways; Sher et al., 2005) in a comprehensive model.

In the positive affect regulation pathway, extraversion and low
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conscientiousness were mainly related to alcohol use through enhancement drinking
motives (Kuntsche et al., 2008; Mezquita et al., 2014, 2010; Stewart et al., 2001). In the
negative affect regulation pathway, low emotional stability or neuroticism was mainly
associated with alcohol-related problems through coping drinking motives, which is in
line with previous findings (Blevins et al., 2016; Mezquita et al., 2014, 2010). Finally,
low agreeableness and low conscientiousness were related to both alcohol use and
negative alcohol-related consequences through antisocial behavior, which supports the
existence of the deviance proneness pathway (Finn et al., 2000; Mezquita et al., 2014).
Our results replicated previous evidence about the mediational effect of drinking
motives and antisocial behavior in the associations between personality domains and
different alcohol outcomes (Mezquita et al., 2014). However, unlike the study of
Mezquita et al. (2014), our results suggest partial, instead of full, mediation for the
associations between low emotional stability and negative alcohol-related
consequences, and extraversion and conscientiousness with alcohol use and negative
alcohol-related consequences. Discrepancies between studies could be due to their
longitudinal versus cross-sectional nature.

Regarding the association between drinking motives and alcohol-related
outcomes, the direct effect of coping motives on negative alcohol-related consequences
was stronger than the one involving enhancement drinking motives, while the indirect
effect of enhancement on negative alcohol-related consequences was stronger than the
one involving coping motives. These results are consistent with the notion of coping
motives underlying the most maladaptive pattern of alcohol use (Cooper et al., 2016)
and implying greater risk for developing adverse consequences, over and above what is

explained by alcohol consumption. Additionally, the link between antisocial behavior
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and alcohol use and negative alcohol-related consequences, was similar to previous
studies (Mezquita et al., 2014).

The second aim of the study was to examine the invariance of the model across
countries and gender. We found that personality etiological pathways model of alcohol
use and negative alcohol-related consequences was invariant across gender. However,
some notable differences between countries arose. Although agreeableness was
indirectly related to negative alcohol-related consequences through antisocial behavior
in all three countries, which supports the existence of the deviance proneness pathway
across countries, its indirect effect on alcohol use was not significant in Argentina and
Spain. This result could be explained, at least partially, by differences in the legal age to
buy alcohol across countries (18 in Argentina and Spain, but 21 in the U.S.). Therefore,
buying alcohol might be considered less normative and more deviant for participants
from the U.S. (majority of college students are underage), compared to those from
Argentina or Spain which, in turn, may enhance the relationship between alcohol use
and personality characteristics of (low) agreeableness and antisocial behavior.

4.1. Limitations

The present study has some limitations. First, its cross-sectional nature impedes
our ability to make causal inferences between variables. Thus, we were unable to
explore if changes in drinking motives and antisocial behavior mediated the relationship
between changes in personality and alcohol outcomes. This might be particularly
important within the negative affect regulation pathway, as previous studies have
suggested that coping motives mediate the association between changes in neuroticism,
low conscientiousness and impulsivity and alcohol problems in young adults (Littlefield
et al., 2010a, 2010b). Second, our samples were composed of college students and,

therefore, may not generalize to the broader population of young adults. Third, the ABS



PERSONALITY PATHWAYS TO ALCOHOL 16

was translated from Spanish into English and, despite showing good internal
consistency and non-prominent DIF across countries, more psychometric studies with
English-speaking populations are needed. Fourth, measures of careless responding or
insufficient effort responding (Ward et al., 2017; Ward and Pond, 2015) were not
included in the online survey. Fifth, we focused on the influence of personality, motives
and antisocial behavior on alcohol outcomes. However, other variables could be
considered within the etiological pathways proposed by Sher et al. (2005), and it may be
worth it to include them in more comprehensive models (e.g., deviant peers,
maltreatment, parental history of alcoholism; Edwards et al., 2015; Kendler et al., 2011,
2016; Mezquita et al., 2014).
4.2. Clinical Implications and Conclusions

Sher et al. (2005) proposed a model in which personality characteristics play a
prominent role in the etiology of alcohol use and misuse. This model includes different,
but not mutually exclusive, pathways to alcohol use and misuse. The present study
shows that, despite some minor differences among countries, this model may be
generalized to young adults from the U.S., Argentina and Spain. Moreover, the model
was invariant between gender groups. Previous personality-targeted interventions with
adolescents showed auspicious positive effects at reducing alcohol use and alcohol-
related problems (Conrod et al., 2013; Newton et al., 2016; O’Leary-Barrett et al.,
2016). Accordingly, our results suggest that similar, but adapted, interventions might be
useful at preventing alcohol use and alcohol-related problems in college students, at

least from the U.S., Argentina and Spain.
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Figure 1. Depicts the significant standardized effects of the final structural equation
model (n = 1280). Significant associations were determined by a 99% bias-corrected
unstandardized bootstrapped confidence interval (based on 10000 bootstrapped
samples) that does not contain zero. The disturbances among personality dimensions
(Emotional Stability with Extraversion, Emotional Stability with Conscientiousness,
Emotional Stability with Agreeableness, Extraversion with Conscientiousness,
Extraversion with Agreeableness, Conscientiousness with Agreeableness), drinking
motives and antisocial behavior (Cope with Enhancement, Cope with Antisocial
Behavior, Enhancement with Antisocial Behavior) were allowed to correlate. Path
coefficients between the age effects (i.e., covariate) on all the study variables are not
shown in the figure for parsimony but are available from the authors upon request.
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Table 1
Descriptive analysis.
USs? Argentina® Spain b b Total sample
N=673 N=332 N=275 ab ac e N=1280

M SD M SD M SD d d d M SD o
Age 22.12 573 2274 424 2098  4.10 -.12 23 42 22,04  5.09 -
Emotional Stability 19.11 7.93 1947  7.73 20.89  8.40 -05  -22 -18 19.59  8.01 .85
Extraversion 25.49 744 2434 8.14 25.89  7.98 15 -05 -19 2528 7.76 .85
Agreeableness 24.83 5.91 2589 553 27.66  5.71 -19 -49 -31 2572 587 .71
Conscientiousness 25.16 6.69 23.79  6.52 2524  6.68 21 -0l -22 2482 6.66 .80
Enhancement Motives 8.43 3.33 7.45 3.15 7.67 3.18 .30 23 -07  8.01 3.28 78
Coping Motives 6.11 3.21 5.51 2.79 4.61 2.15 .20 .55 .36 5.63 296 .83
Antisocial Behavior 45.20 13.87 44.15  8.13 42.66  9.08 .09 22 17 4438 11.70 .95
Quantity 88.35 105.54 9531 117.20 79.25 8451 -.06 10 .16 88.20 104.71 -
Frequency 5.88 5.49 5.82 4.71 6.44 5.30 .01 -10  -12 5098 5.26 -
Binge Drinking 1.95 3.19 1.58 2.59 2.10 3.23 A3 -05 -18 1.89 3.06 -
Negative Alcohol-related Consequences 7.28 8.50 8.95 7.70 9.04 7.70 =21 =22 -.01 8.09 8.17 .93

Note. Cohen’s d values of .20, .50 and .80 correspond to small, medium and large effect sizes, respectively (Cohen, 1992).
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Table 2
Invariance testing results of the structural equation model across countries and gender
Mediation Model
Overall Fit Indices Comparison Fit Indices
o df CFI TLI RMSEA SRMR Model AY  Adf ACFI  ARMSEA
Comparison
MO Hypothesized Model 101.190** 25 977 939 .049(.039.059) .031 - - - - -
M1 Final Model 102.924** 28 977 946 .046 (.036 .055) .031 M1 vs. MO 1.734 3 0 -.003
Mediation Model Across Countries
Overall Fit Indices Comparison Fit Indices
e df CFI TLI RMSEA SRMR Model Ay Adf ACFI ~ ARMSEA
Comparison
MGl Unconstrained Model 246.709*%* 92 955 904 .063 (.053 .072) .041 - - - - -
MG2 Full Constrained Model+ 417.508** 162 .926 910 .061 (.054 .068) .067 MG2 vs MG1 170.799** 70 -.029 -.002
mgs ~ Pull Constrained Modelless 393 974 160 933 917 .059(051.066)  .067 MG3vs MGl 147267** 68 -022  -.004
Constraint 23
MG4 ~ [ull Constrained Modelless 375 gqcus 158 937 921 .057(049.064) 065 MG4vs MGl 129.157%* 66 -018  -.006

Constraints 23, 28

MGs ~ [ull Constrained Modelless 300 1o0ux 156 040 024 056 (.048.063)  .064 MG5 vs MGl 117.385*%* 64  -015 -.007
Constraints 23, 28, 26

Full Constrained Model less . *k
MG6 Constraints 23, 28, 26, 15 353.489 154 943 926 .055(.048 .063) .060 MG6 vs MG1 106.780 62 -.012 -.008

Full Constrained Model less

MG7 Constraints 23, 28, 26, 15, 33 344.594** 152 945 928 .054 (.047 .062) 058 MG7 vs MG1 97.885* 60  -.010 -.009
Mediation Model Across Gender
Overall Fit Indeces Comparison Fit Indices
Y df CFI TLI RMSEA SRMR Ay Adf ACFI  ARMSEA
MGIB  Unconstrained 171.972%* 60  .965 .924 .054 (.045 .064) .039 --- --- --- -—- -—-
MG2B  Constrained+ 230.372** 95 958 942  .047 (.040 .055) .045 MG2B vs MG1B 58.4* 35  -.007 -.007

Note. *p<.01. **p<.001. +Includes the constraints in the paths observed in Figure 1, the correlations between variables and also the paths between Age and all
the observable variables. The constraint 23 refers to Quantity on Age, 28 refers to Emotional Stability with Conscientiousness, 26 refers to Negative Alcohol-
Related Consequences on Age, 15 refers to Antisocial Behavior on Agreeableness, and 33 refers to Coping Motives with Enhancement Motives.
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Table 3
Summary of indirect effects of personality, motives, and antisocial behavior on alcohol consumption and negative alcohol-related consequences (M1)
Positive Affect Regulation Pathway B 99% CI
Specific indirect effects
Enhancement Motives — Alcohol Use Factor — Negative Alcohol-related Consequences 100 062, .138
Extraversion — Enhancement Motives — Alcohol Use Factor 028 009, .047
Extraversion — Enhancement Motives — Negative Alcohol-related Consequences 012 003, .020
Extraversion — Alcohol Use Factor — Negative Alcohol-related Consequences 046 011, .082
Extraversion — Enhancement Motives — Alcohol Use Factor — Negative Alcohol-related Consequences 012 003, .020
Conscientiousness — Enhancement Motives — Alcohol Use Factor -.027 -.046, -.007
Conscientiousness — Enhancement Motives — Negative Alcohol-related Consequences -011 -.022,-.001
Conscientiousness — Alcohol Use Factor — Negative Alcohol-related Consequences -.045 -.081,-.009
Conscientiousness — Enhancement Motives — Alcohol Use Factor — Negative Alcohol-related Consequences -011 -.020,-.003
Total indirect effects
Extraversion — Negative Alcohol-related Consequences 070 032, .109
*Conscientiousness — Alcohol Use Factor -.048 -.075, -.021
*Conscientiousness — Negative Alcohol-related Consequences -.109 -.151, -.067
Negative Affect Regulation Pathway B 99% CI
Specific indirect effects
Coping Motives — Alcohol Use Factor — Negative Alcohol-related Consequences 055 012, .099
Emotional Stability — Coping Motives — Alcohol Use Factor -.037 -.065,-.009
Emotional Stability — Coping Motives — Negative Alcohol-related Consequences -.043 -.006, -.019
Emotional Stability — Coping Motives — Alcohol Use Factor — Negative Alcohol-related Consequences -016 -.028, -.003
Total indirect effects
Emotional Stability — Negative Alcohol-related Consequences -.058 -.084, -.032
Deviance Proneness Pathway B 99% CI
Specific indirect effects
Antisocial Behavior — Alcohol Use Factor — Negative Alcohol-related Consequences 050 013, .087
Conscientiousness — Antisocial Behavior — Alcohol Use Factor -.021 -.039, -.004

Conscientiousness — Antisocial Behavior — Negative Alcohol-related Consequences -.033 -.053,-.013
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Conscientiousness — Antisocial Behavior — Alcohol Use Factor — Negative Alcohol-related Consequences -.009 -.016,-.001

Agreeableness — Antisocial Behavior — Alcohol Use Factor -.029 -.053, -.006

Agreeableness — Antisocial Behavior — Negative Alcohol-related Consequences -.045 -074,-.017

Agreeableness — Antisocial Behavior — Alcohol Use Factor — Negative Alcohol-related Consequences -012 -.022,-.003
Total indirect effects

Agreeableness — Negative Alcohol-related Consequences -.058 -.088, -.028

Note. Significant associations are bolded were determined by a 99% bias-corrected unstandardized bootstrapped confidence interval (based on
10,000 bootstrapped samples) that does not contain zero. *Common pathways to Deviance Proneness and Positive affect regulation. When the
specific indirect effect was the same as the total indirect effect, we reported the results only once in the specific indirect effect section.
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Table 4

32

Summary of total effects (direct + indirect effects) of personality, motives, and antisocial
behavior on alcohol consumption and negative alcohol-related consequences (M1)

Alcohol Use

Negative Alcohol-related

Consequences
B 99% CI B 99% CI
Emotional Stability -.037 -.065, -.009 -.162 -218 -.107
Extraversion 138 059, 218 070 032, .109
Conscientiousness -155 -.228, -.082 -.109 -.151, -.067
Agreeableness -.029 -.053, -.006 -.058 -.088, -.028
Enhancement Motives 239 158, .320 202 134, 270
Coping Motives 131 036, .226 206 128, .285
Antisocial Behavior 118 030, .206 232 133, .332
Alcohol Use - - 420 311, .529

Note. Significant associations are bolded and were determined by a 99% bias-corrected
unstandardized bootstrapped confidence interval (based on 10,000 bootstrapped
samples) that does not contain zero.
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Table 5
Indirect effects of Agreeableness on Alcohol Use and Negative Alcohol-related Consequences through Antisocial behavior in USA, Argentina
and Spain (MG7)

USA Argentina Spain
B 99% CI B 99% CI B 99% CI
Specific indirect effects
Agreeableness — Antisocial Behavior — Alcohol Use Factor -.041 -072,-010 -.026 -.055,.004 -.021 -.043, .002
Agreeableness — Antisocial Behavior — Negative Alcohol-related Consequences -060 -.097,-.022 -.037 -.071,-.002 -.029 -.057,-.001

Agreeableness — Antisocial Behavior — Alcohol Use Factor — Negative Alcohol-related Consequences -017  -.029,-.004 -.010 -.021,.000 -008 -.017,.001

Total indirect effect
Agreeableness — Negative Alcohol-related Consequences -076 -117,-.035 -.047 -.088,-.005 -.037 -.071,-.004

Note. Significant associations are in bold typeface for emphasis and were determined by a 99% bias-corrected unstandardized bootstrapped
confidence interval (based on 10,000 bootstrapped samples) that does not contain zero
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