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ABSTRACT  

Background: Several personality traits predict future alcohol problems but also relate 

to demographic and substance-related variables that themselves correlate with later 

adverse alcohol outcomes. Few prospective studies have evaluated whether the 

personality measures predict alcohol problems after considering current demography 

and substance related variables. 

Methods:  Data from 414 drinkers without alcohol use disorder (AUD) from the 

Collaborative Study on the Genetics of Alcoholism (average age 20, 44% male) were 

followed over an average of nine years. Time 1 (baseline) demography, AUD family 

history (FH), substance use and problems, and psychiatric histories were gathered 

using a standardized interview, the Level of Response (LR) to alcohol was measured by 

the Self-Report of the Effects of alcohol (SRE) questionnaire, and seven personality 

dimensions were extracted from the NEO Five-Factor Personality, Barratt and 

Zuckerman scales. Analyses involved product-moment correlations of each baseline 

measure with the highest number of DSM-IV AUD criteria endorsed in any follow-up 

period, and hierarchical regression analyses evaluated if the personality domains added 

significantly to the prediction of the outcome after adjusting for other baseline variables.  

Results: Significant correlations to the outcome were observed for baseline age, sex, 

length of follow-up, AUD family history, past cannabis use, and all alcohol-related 

baseline variables, including SRE-based Level of Response, but not prior mood or 

anxiety disorders. All personality characteristics except extraversion also correlated with 



outcomes. A hierarchical regression analysis that included all relevant personality 

scores together demonstrated significant contributions to the prediction of future alcohol 

problems for demography in Step 1, demography and most baseline alcohol items, 

including response level, in Step 2, and cannabis use in Step 3, after which 

demography, Level of Response, baseline alcohol problems, cannabis use, and higher 

sensation seeking added significantly in Step 4. Regression for each personality domain 

separately revealed significant contributions to Step 4 for all personality domains except 

openness.  

Conclusions: Most tested personality scores contributed to predictions of later alcohol 

problems even after considering baseline demography and substance use. Lower 

Levels of Response to alcohol added significantly to all regression analyses. 



Introduction 

Many characteristics predict future alcohol-related problems, including sociocultural 

factors, several major psychiatric disorders, experience with other drugs, family histories 

of alcohol problems, and prior alcohol-related practices (Reilly et al., 2017; Schuckit, 

2018; 2022). Personality attributes have also been reported to be associated with 

problematic alcohol use, especially externalizing-related characteristics (e.g., high 

impulsivity and sensation seeking along with low conscientiousness) as well as 

internalizing traits reflecting lower mood or higher anxiety (Pryor et al., 2009; Schuckit, 

2022; Reilly et al., 2017; Slutske et al., 2002). Such a broad range of predictors of future 

alcohol patterns makes it difficult to understand how personality characteristics relate to 

future alcohol intake because results are likely to differ depending on the alcohol 

behavior being measured, the demography and recent substance use characteristics of 

the population being studied, and the personality attribute being considered (e.g., 

Hakulinen et al., 2015; Liu et al, 2022).   

Externalizing characteristics have been relatively consistently observed at higher rates 

in individuals with elevated alcohol use disorder (AUD) risks, including children of 

individuals with AUD, and are seen at elevated rates in those with AUD themselves 

(Rosenstrom et al., 2018; Sher et al., 2000, 2005). Externalizing phenomena such as  

high impulsivity (acting on the spur of the moment without appropriate consideration of 

potential consequences) and high sensation seeking (tendencies toward seeking novel 

and stimulating experiences) are both related to higher frequencies and quantities of 

alcohol use, binge drinking, and to concomitant use of alcohol and cannabis (Adan et 

al., 2017; Dick et al., 2010; Ellingson et al., 2018; Gmel et al., 2020; Lac and 



Donaldson, 2021; Littlefield and Sher, 2010; Sargent et al., 2010; Slutske et al., 2002; 

Waddell et al., 2022; Zuckerman, 1978). Sensation seeking and impulsivity are 

correlated but are distinct characteristics, as, for example, sensation seeking involves 

preferences for stimulating activities while impulsivity is not necessarily related to a 

drive for stimulation (Ravert and Donnellan, 2021).   

Some additional personality traits are related to alcohol problems. Lower levels of 

conscientiousness (relative absence of adherence to rules, goal orientation, and efforts 

to carry out tasks to the best level possible) are associated with greater probabilities of 

consuming alcohol and drugs and of developing alcohol-related problems (Adan et al., 

2017; Bogg and Roberts, 2004; Costa and McCrae, 2008; Hakulinen et al., 2015; 

Malouf et al., 2007; Turiano et al., 2012; Waddell et al, 2022). Higher extraversion 

(being outgoing and energetic, enjoying being with other people, and cheerfulness) has 

been reported to be associated with transitions to heavier alcohol consumption and 

binge drinking (Adan et al., 2017; Costa and McCrae, 2008 Haklinen et al., 2015; 

Wennberg 2002). However, compared to impulsivity, sensation seeking and 

conscientiousness, there is less consistent evidence of association of extraversion with 

adverse substance-related outcomes (LoCastro et al., 2000; Sher et al., 2005; Sher et 

al., 2000). Somewhat limited data are also available regarding relationships to future 

alcohol problems for low levels of agreeableness (absence of being courteous, 

cooperative, and considerate) and higher levels of openness (being more likely to try 

new and novel foods, entertain new theories, and higher curiosity), and there is some 

disagreement regarding  whether the impact of some of these personality measures has 



 
 

positive or negative valences (Costa and McCrae, 2008; Gmel et al., 2020; Hakulinen et 

al., 2015; Littlefield and Sher, 2010; Liu et al., 2022; Luchetti et al., 2018).  

Internalizing personality attributes make up another personality domain of interest. 

These traits involve aspects of negative mood and anxiety symptoms that are central 

components of major mood and anxiety disorders (e.g., DSM-IV; American Psychiatric 

Association, 1994) and are also the core of the “dark side” of substance use disorders 

that are linked to neurochemical changes that can occur during alcohol intoxication 

and/or withdrawal (Koob, 2015). Elevated levels of sadness and anxiety are part of the 

personality trait of neuroticism and reflect feelings of insecurity, worry, tenseness, 

helplessness and feeling discouraged (Costa and McCrae, 2008). There is some 

evidence that neuroticism is associated with heavy drinking and alcohol problems (Adan 

et al., 2017; Hakulinen et al., 2015; Hell et al., 2021; Sher et al., 2000, 2005), but under 

some circumstances higher neuroticism might actually be protective regarding adverse 

alcohol outcomes (Larkens and Sher et al., 2006; Liu et al., 2022; Papachristou et al., 

2016; Pocuca et al., 2019). 

Many personality traits correlate with each other, which can make it difficult to determine 

which trait contributes most robustly to the relationship with heavier drinking or alcohol 

problems (Ellingson et al., 2018; Rosenstrom et al., 2018). In addition, many 

investigations have only evaluated cross-sectional and retrospective relationships 

between externalizing and internalizing personality traits and substance use and 

problems, and fewer longer-term prospective investigations have established the ability 

of these personality domains to predict future substance-related problems (e.g., Sher et 

al., 2000). Some of those prospective studies have reported that relationships between 



personality attributes and future substance related problems are bidirectional (Gmel et 

al., 2020; Kaiser et al., 2016; Lac and Donaldson, 2021; Sher et al., 2005; Hakulinen et 

al., 2015).  

Personality domains are just one type of AUD risk factor. An additional series of 

vulnerabilities center on the manner and intensity with which a person responds to 

alcohol. One such characteristic involves higher stimulation that is most prominent at 

rising blood alcohol concentrations (BACs) (King et al., 2021; Newlin and Renton, 

2010), and another relates to the magnitude of variations in resting heart rate (Cheng et 

al., 2019). Our research team has had extensive experience with a third type of alcohol 

response, the low Level of Response (low LR) to alcohol typically observed at peak and 

falling BACs (Goncalves et al, 2017a; McKenna et al., 2022; Schuckit 2018, 2022; 

Schuckit and Smith 2017; Schuckit et al., 2008, 2021). Low Level of Response involves 

the need for higher numbers of drinks and higher BACs to produce alcohol related 

changes in feelings of intoxication, standing steadiness, and/or alterations in physiologic 

effects of alcohol, including those seen in electroencephalographic, event-related 

potentials/oscillations, brain connectivity, hormonal, and/or functional magnetic imaging 

measures (Schuckit, 2022; McKenna et al., 2022). These effects have been observed 

even after controlling for recent drinking patterns and demographic characteristics, (e.g., 

Goncalves et al., 2017a,b; Schuckit, 2018).   

The low response was first documented using laboratory alcohol administration 

paradigms in young adult drinkers who drank moderately and did not have a current or 

prior AUD (Schuckit, 2018, 2022). However, because such alcohol challenges are 

expensive and time consuming, our research group developed the Self Report of the 



Effects of alcohol (SRE) questionnaire, where participants indicate the number of drinks 

required for up to four effects across three timeframes. A higher average number of 

drinks needed for effects on the SRE (i.e., a higher SRE score) is a corollary of lower 

response at a given BAC in alcohol challenges, and each of these characteristics 

relates to a higher risk for future heavier drinking and alcohol problems (Chung and 

Martin, 2009; Ehlers et al., 1999; Luczak et al., 2002; Pedersen and McCarthy 2013; 

Schuckit et al., 2008, 2021).  

Several studies have reported modest relationships of low responses  to externalizing 

and internalizing characteristics (Schuckit and Smith 2006; Schuckit et al., 2017; 2021). 

In those investigations from the Collaborative Study on the Genetics of Alcoholism 

(COGA) and San Diego Prospective Study, higher impulsivity correlated modestly with 

lower responses in both alcohol challenges and self-reports of the number of drinks 

needed for effects; higher sensation seeking correlated modestly with higher drinks 

needed for effects on the SRE; but alcohol responses  did not correlate as closely with 

internalizing characteristics (e.g., Schuckit et al., 2017; Schuckit and Smith, 2006). 

In summary, relatively few long-term studies have prospectively evaluated how a range 

of personality measures related to later alcohol problems, and few appear to have 

controlled for baseline and past drug- and alcohol-related variables. No study has 

included a measure of the intensity of response to alcohol in their analyses of whether 

personality characteristics are related to adverse alcohol outcomes. The data presented 

below evaluate if personality characteristics increased the ability to predict future DSM-

IV alcohol problems in young adults who had not yet met criteria for AUD even after 

considering additional baseline alcohol-related characteristics. 



 
 

Methods 

The Original COGA Protocol 

Beginning in 1989 and after approval from Human Subjects’ Protections Committees, 

original COGA probands were selected from six U.S. sites as individuals with AUD 

themselves and in multiple AUD relatives (Bucholz et al., 1994; Hesselbrock et al., 

1999). Comparison subjects and their families were recruited from medical and dental 

clinics, drivers’ license facilities, and university populations using processes that differed 

across COGA centers. Soon after recruiting the original subjects, efforts were made to 

interview as many of their available biological relatives as possible.  

Subjects and relatives were assessed with the Semi-Structured Assessment for the 

Genetics of Alcoholism (SSAGA) interview (Bucholz et al., 1994; Hesselbrock et al., 

1999). Data gathered included current demography and AUD family histories (FHs) 

along with recent standard (10-12 grams ethanol) usual drinking quantities and 

frequencies, lifetime histories of alcohol and other drug-related problems, and lifetime 

mental health histories.  

Selection of Subjects for the Current Analyses 

With additional Human Subjects Protection Committee approval, the protocol was 

expanded in 2004 to focus on interviews with younger individuals from COGA families, 

as the COGA Prospective Study (Bucholz et al., 2017, deViteri et al., 2020). These 

subjects were recruited as 12- to 23-year-old relatives of original COGA participants, 

including their grandchildren, nieces, nephews, and offspring. Following their initial 

interview, COGA Prospective Study participants were reinterviewed approximately 

every two years using a modified SSAGA that contained self-reported demography as 



 
 

well as substance use and problems including the 11 DSM-IV AUD criteria (American 

Psychiatric Association, 1994). Whenever possible, histories of  AUD in one or both 

parents were determined from data extracted from the interviews with the original 

COGA participants and, in the absence of such first-hand interviews, from reports of 

family histories from other family members.  

During the first interview in which a COGA Prospective Study participant reported 

repeated experiences with alcohol but did not meet criteria for DSM-IV AUD they were 

requested to fill out the 12-item SRE (Schuckit et al., 2021). As this measure only takes 

about three minutes to do, every drinker who filled out personality measures also 

completed the SRE. This retrospective questionnaire asks the number of standard 

drinks required to actually experience up to four effects: feeling any effect, slurring 

speech, feeling unsteady when standing or walking, and unintentionally falling asleep. 

The average number of drinks needed for those effects during the approximate first five 

times of drinking produced the SRE-5 score that is likely to be most analytically useful 

for relatively young drinkers, and average drinks needed for effects during the period of 

heaviest drinking (SRE-H) is thought to reflect both initial sensitivity and the 

development of tolerance (Anthenelli et al., 2021; Schuckit 2018, 2022; Schuckit et al., 

2021). The SRE has retest and predictive reliabilities regarding alcohol-related 

problems of .7 or higher (Kalu et al., 2008; Ray et al., 2011; Schuckit, 2022; Schuckit et 

al, 1997) and current Cronbach alphas for SRE-5 and SRE-H were .84 and .75, 

respectively.    

Documentation of significant positive correlations between higher numbers of drinks 

needed for effects (i.e., a lower Level of Response per drink) and future heavier alcohol 



 
 

intake and alcohol problems have come from the San Diego Prospective Study, COGA, 

the U.K.-based Avon Longitudinal Study of Parents and Children (ALSPAC), and other 

investigations (e.g. Chung and Martin, 2009; Schuckit et al., 2008, 2017, 2019; 2021). 

Measures of alcohol responses determined by the SRE or from earlier protocols using 

alcohol challenges overlap about 60% in predicting future drinking quantities and 

problems (Schuckit et al., 2009). In the current analyses, SRE scores were used as a 

continuum of the numbers of drinks required for effects, with numbers of drinks beyond 

two standard deviations winsorized to mitigate the effects of outliers.  

The COGA protocol also gathered information regarding personality characteristics. 

Using data from the first time these personality domains were measured, these 

included: the Barratt Impulsiveness Scale (Cronbach alpha and retest reliabilities > 

0.80) (Muele et al., 2015; Stanford et al., 2009); the Zuckerman Sensation Seeking 

Scale (Cronbach alpha  > .80, retest reliability >.65)  (Deditius-Island and Caruso, 2002; 

Zuckerman et al., 1978) and the Neo Five-Factor Personality Inventory, which included 

scores for conscientiousness, neuroticism, extraversion, openness, and agreeableness 

(Cronbach alphas > .74, reliabilities >.80) (Archer et al., 2006; Costa and McCrae, 

2008). 

Data Analyses 

To be included in the current analyses, the individual had to have experience with 

alcohol, must not have met AUD criteria by Time 1 (baseline), must have filled out the 

SRE, and must have been followed over time. Maximum likelihood procedures were 

used to address missing data (Collins et al., 2001), and Little’s MCAR test (Little, 1988) 

supported that data were missing completely at random (χ2 = 40.898, df = 40, p = .43). 



In an effort to capture relationships of Time 1 characteristics to the most intense period 

of alcohol problems, the outcome being predicted was the highest number (0 to 11) of 

the DSM-IV AUD diagnostic criteria endorsed during any two-year follow up period. 

Because the total length of follow-up differed across subjects, the number of years of 

follow-up was included in the regression models to account for the different possible 

follow-up increments. Follow-up SSAGA questions regarding DSM-IV alcohol criteria 

first asked if the problem had ever occurred, followed by the ages of first and most 

recent experience with that problem. The most recent age was used to determine which 

items were endorsed in the most recent follow-up period.   

Table 1 reports Time 1 variable values and the product-moment correlations between 

each Time 1 variable of interest to our group and the highest number of AUD criteria 

items endorsed in any follow-up period. Table 2 presents cross correlations among all 

variables that correlated significantly with a higher number of follow-up AUD criteria in 

Table 1. Tables 3 and 4 report results of hierarchical multiple regression analyses with 

relevant personality domains entered in the final step to directly evaluate the hypothesis 

that the personality measures would add significantly to a person’s demography, Level 

of Response to alcohol, AUD Family History and the patterns of Time 1 substance-

related variables in predicting adverse alcohol outcomes. 

Results 

The first data column in Table 1 presents the baseline values for relevant characteristics 

for the 414 COGA Prospective Study participants at the time of the first interview in 

which they reported drinking and filled out the SRE (Time 1 for these analyses). These 

414 individuals represent 78% of the 470 subjects who had experience with alcohol all 



 
 

of whom also filled out the SRE. The remaining 56 participants were excluded because 

they were missing one or more of the personality questionnaires.  A comparison of 

baseline data for the 414 participants included in the analyses with data from the 56 

who were excluded revealed no variable in Table 1 that differed significantly across the 

two groups. Regarding demography at Time 1, the 414 participants were on average 20 

years old, were predominantly of European American heritage, had an average of 12 

years of education, 44% were male, and they had been followed for an average of 8.9 

(Standard Deviation [SD] 3.75) years.  

At Time 1, these participants, none of whom met AUD criteria at baseline, reported 

SRE-5 and SRE-H average scores of 3 and 5 drinks per effect, respectively. At 

baseline, in the prior six months they consumed an average of 2.5 drinks per occasion 

on an average of one day a week and had endorsed an average of 0.4 of the 11 DSM-

IV AUD criteria in the prior 2 years. Reflecting COGA’s initial emphasis on recruiting 

original probands who reported multiple relatives with AUD, 70% of these COGA 

Prospective Study participants had at least one parent with AUD. One-third had smoked 

at least 100 cigarettes in their lives, a similar proportion had used cannabis in the prior 

year, and 13% had ever met DSM-IV criteria for a major depressive or major anxiety 

disorder. Participants’ scores on the seven personality questionnaires are listed at the 

bottom of Table 1. 

The second data column of Table 1 gives the product-moment correlation of each Time 

1 variable with the maximum number of DSM-IV AUD criteria endorsed in any follow-up 

period (mean 1.9 criteria, standard deviation 1.98). Three of the demographic 

characteristics correlated with the highest number of AUD items endorsed during follow-



 
 

up , including a younger age, male sex, and a longer follow-up. Significant correlations 

with future alcohol problems were observed for all six Time 1 alcohol-related variables, 

for cannabis use, and for all personality questionnaire scores except extraversion. 

Personality score correlations with outcomes were in the positive direction except for 

the negative correlations for conscientiousness and agreeableness. In decreasing 

order, the significant relationship of outcome with sensation seeking was the most 

robust, followed by conscientiousness, then impulsivity, neuroticism, agreeableness, 

and finally openness.  

Many of the Time 1 demographic and substance-related characteristics that significantly 

correlated with the maximum future number of alcohol problems in Table 1 were likely to 

correlate with each other. Therefore, those relationships are presented in the correlation 

matrix in Table 2. Impulsivity correlated significantly and positively with higher SRE 

scores (lower responses per drink), recent usual drinks per occasion, the number of 

AUD items endorsed at Time 1, and cannabis use. Sensation seeking related negatively 

to Time 1 age and positively to male sex, higher SRE scores, more Time 1 alcohol 

problems, and an AUD FH. Higher conscientiousness related to older age, female sex, 

lower SRE scores (i.e., higher level of response per drink), as well as fewer Time 1 

alcohol problems and a lower probability of prior year cannabis use. Higher neuroticism 

correlated significantly only with cannabis use, higher openness only correlated 

significantly with usual drinking frequency, and agreeableness did not relate significantly 

to Time 1 demographic or substance use measures.  

Table 2 also describes how the six personality measures that significantly predicted 

maximum future alcohol problems in Table 1 related to each other in the current 



sample. Regarding the four personality scores with the highest number of significant 

cross correlations with other personality measures, impulsivity correlated positively with 

sensation seeking and neuroticism, but negatively with agreeableness and 

conscientiousness. An additional significant positive correlation for sensation seeking 

was seen for openness and a negative correlation with conscientiousness. 

Conscientiousness also correlated positively with agreeableness and negatively with 

neuroticism and openness. Finally, neuroticism also related negatively with 

agreeableness. The many correlations among these personality measures raise the 

question of which personality domains were most robust in predicting alcohol problems 

when considered in the context of other relevant personality measures. 

Table 3 reports the linear hierarchical stepwise regression analysis results of the 

percent change in the proportion of the variance explained across four sequential steps 

predicting the highest number of future alcohol problems. As shown in the first data 

column, Step 1 documented the standardized Betas for significant relationships to the 

highest number of AUD items endorsed during follow-up for Time 1 demographic 

variables of younger age, male sex, and the length of follow-ups, with this step 

explaining 12% of the variance of predicting the AUD items endorsed during follow-up  

(the R2).   

In the subsequent Step 2 shown in the second data column of Table 3, after considering 

the results of Step 1, the group of alcohol-related variables from Table 1 added a 

significant additional 8% (the change in R2) of the variance in predicting future alcohol 

problems, with significant contributions for Time 1 higher SRE-5 score (higher number 

of drinks needed for effects the approximate first five times of drinking), a higher number 



 
 

of Time 1 AUD problems endorsed, and a positive AUD family history. These analyses 

included only one of the two key SRE values because, as shown in Table 2, the two 

SRE measures correlated at .68 (p<.001) and did not include usual drinking frequency 

as this variable correlated with drinking quantity at .91. SRE-5 was chosen for inclusion 

because it is hypothesized to reflect alcohol sensitivity early in a drinker’s career rather 

than the combination of sensitivity and acquired tolerance likely to be seen for SRE-H, 

and alcohol quantity was chosen because it was felt to relate more closely to alcohol 

problems. As shown in Supplemental Table 1, if SRE-H was substituted for SRE-5, the 

results looked very similar to what is reported in Table 3, except that the change in R2 

was a bit higher with SRE-H.   

Step 3 then added the drug-related variable that significantly predicted the maximum 

number of AUD items endorsed in Table 1, prior year cannabis use, a step that 

accounted for an additional 2% of the variance of future alcohol problems. All variables 

significant in Step 2 remained significant in Step 3 except for AUD family history. Prior 

psychiatric anxiety and depressive disorders were not significantly related to the future 

alcohol problems in Table 1 and, therefore, were not entered into the hierarchical 

regression analysis. 

Step 4 addressed the key question in these analyses. Inclusion of the personality 

domains accounted for a significant additional 5% of the variance of the prediction of 

future problems even after considering demographic and substance-related Time 1 

variables. Reflecting the high correlations among many of the personality measures, 

only the standardized Beta for sensation seeking was significant, with a non-significant 

Beta of -.09 (p=.09) for conscientiousness. Note that all the significant demographic 



 
 

variables and cannabis use variables form Step 3 contributed significantly to Step 4, but 

among the alcohol-related variables significant contributions were limited to the SRE 

and the Time 1 number of AUD items endorsed.  

As shown in Table 4, the evaluations then repeated the analyses in Table 3 but now as 

a series of separate hierarchical regressions for each personality measure that 

correlated significantly with the highest number of future AUD criteria endorsed in Table 

1. The central question here is whether each relevant personality domain added 

significantly to Step 4 of the regression analysis after considering Time 1 demography, 

alcohol-related variables, and drug use. As shown toward the bottom of the table, the 

change in R2 when the personality measure was added to the regression in Step 4 was 

significant for impulsivity, sensation seeking, conscientiousness, neuroticism, and 

agreeableness, but not for openness. It is interesting to note that a low Level of 

Response to alcohol (higher SRE-5 score) added significantly to Step 4 in each of the 

six hierarchical regression results.   

Discussion 

These results add several findings to an already impressive literature regarding 

relationships among personality domains and alcohol-related problems. First, this is one 

of the few longer-term prospective studies of personality that began with drinkers who 

had not yet met AUD criteria. The current data evaluated the ability of personality 

dimensions to predict the highest number of AUD items endorsed during follow-up over 

an average of almost a decade during the early- to mid-twenties. Second, and most 

importantly, the data demonstrate the ability of most of the personality attributes 

measured here to predict future alcohol problems even after considering other Time 1 



 
 

characteristics that related to personality and problematic drinking. Regarding those 

results, in Table 3 sensation seeking incremented over the other personality dimensions 

in predicting alcohol problems when all relevant personality dimensions were 

considered together in a single logistic regression. In Table 4, when each personality 

domain was measured individually, sensation seeking, impulsivity, conscientiousness, 

neuroticism, and agreeableness each predicted alcohol problems after considering 

demography and substance-related Time 1 variables. Third, the low Level of Response 

to alcohol predicted future alcohol problems in Step 4 of every hierarchical regression 

analysis even after considering baseline demography, personality traits, Time 1 alcohol-

related variables, and AUD family history. 

The results presented here were not generated specifically to evaluate if personality 

characteristics can predict later alcohol problems, as that conclusion was already well 

established. Rather, the goal was to address whether those relationships remained 

robust after considering additional relevant Time 1 predictors. That said, the results are 

consistent with much of the literature regarding which personality domains more 

robustly predicted future alcohol problems and how personality domains related to other 

variables and to each other.  It is important to note that the focus was on personality 

dimensions, not the more complex personality disorders listed in the diagnostic manuals 

such as DSM-IV (e.g., American Psychiatric Association, 1994; Slutske et al, 2002).  

In the current study, sensation seeking and conscientiousness were the personality 

traits with the highest zero-order correlations with higher numbers of future alcohol 

problems in Table 1, and sensation seeking also contributed significantly to Step 4 of 

the hierarchical regression analysis in Table 3. These two personality traits were also 



among the personality dimensions more commonly mentioned in the literature 

evaluating how personality domains related to problems with alcohol and other drugs 

(Ellingson et al., 2018; Lac and Donaldson, 2021; Zuckerman, 1978). Those prior 

results demonstrated relationships between higher sensation seeking and higher 

frequencies and quantities of alcohol use, binge drinking, and concomitant use of 

alcohol and cannabis (Adan et al., 2017; Gmel et al., 2020; Sargent et al., 2010; 

Waddell et al., 2022). Regarding conscientiousness, low levels have been associated 

with a greater probability of consuming alcohol and drugs and of developing alcohol-

related problems (Adan et al., 2017; Bogg and Roberts, 2004; Hakulinen et al., 2015; 

Malouf et al., 2007; Turiano et al., 2012; Waddell et al, 2022).  

Impulsivity also had significant correlations with future alcohol problems in the literature 

(e.g., Adan et al., 2017; Dick et al., 2010; Littlefield and Sher., 2010; Slutske et al., 

2002; Waddell et al., 2022) and was significantly related to future maximum numbers of 

alcohol problems in Table 1 and Table 4, but it did not add significantly to the final step 

of the hierarchical regression analysis in Table 3 when all personality variables were 

considered together. The restricted performance of this trait in Table 3 might reflect the 

high correlation of impulsivity with sensation seeking and conscientiousness in Table 2, 

along with the lower zero-order correlations with the highest number of AUD items 

endorsed during follow-up for impulsivity compared to those two other personality 

domains in Table 1.  

Many studies in the literature, but not all, suggested a significant relationship between 

alcohol problems and personality characteristics related to lower mood and higher 

anxiety, including neuroticism (e.g., Adan et al., 2017; Hakulinen et al., 2015; Hell et al., 



 
 

2021; Liu et al., 2022; Luchetti et al., 2018; Sher et al., 2000, 2005).The predicted 

relationship is consistent with the significant zero-order correlation between neuroticism 

and later alcohol problems in Table 1 and the individual evaluation of neuroticism in 

Table 4. However, this relationship was not significant in Step 4 of the hierarchical 

regression analysis in Table 3. Like the conclusion regarding impulsivity and consistent 

with data in Table 4, the less robust performance for neuroticism in Table 3 is likely to 

reflect the high correlations between neuroticism and impulsivity and/or 

conscientiousness. However, it is interesting to note that prior histories of depressive or 

anxiety disorders did not correlate significantly with future alcohol problems. Those 

psychiatric diagnoses are based on the persistent experience of multiple life problems 

associated with functional impairment or severe distress, problems that are likely to 

have different correlates than a more limited scope of a score on a personality test (e.g., 

American Psychiatric Association, 1994).  

 Lower agreeableness and higher openness both correlated significantly on a zero-order 

level with future alcohol problems in Table 1 in the current study, and, while neither trait 

added significantly to predicting outcome in Table 3, only agreeableness added 

significantly to Table 4. The negative correlation with alcohol problems for 

agreeableness is consistent with the prior literature (e.g., Hakulinen et al., 2016; Gmel 

et al., 2020). However, there is disagreement in the literature about the significance and 

direction of the correlation of openness (Hakuleinen et al., 2015; Luchetti et al., 2018). 

Thus, the less robust performance of openness in the current analyses was not 

surprising. Finally, regarding the current results, the lack of a significant zero-order 

correlation of extraversion to future alcohol problems in Table 1 might reflect the 



 
 

inconsistency of similar results in the literature (LoCastro et al., 2000; Sher et al., 2005; 

Sher et al., 2000). 

The current results are the first to include a low Level of Response to alcohol, itself a 

relatively robust predictor of future alcohol problems, in studies of whether personality 

domains predict adverse alcohol outcomes.  SRE-5 (likely to relate to alcohol sensitivity 

and predate acquired tolerance) and SRE-H (likely to  reflect both initial alcohol 

sensitivity and  tolerance) had similar high zero-order correlations with future alcohol 

problems in Table 1 (Anthenelli et al., 2021; Schuckit, 2022; Schuckit et al., 2021). Low 

Levels of Response also added significantly to Step 4 in every hierarchical regression 

analysis in Tables 3 and 4 and in Supplementary Table 1. Consistent with the literature 

(e.g., Schuckit, 2018, 2022; Schuckit et al., 2008; 2021), the relationship of Time 1 low 

response to future alcohol problems was observed even after controlling for Time 1 

demography, usual drinking quantities and frequencies, alcohol problems, AUD family 

histories, personality traits, and cannabis use.  

Also consistent with the prior literature (e.g., Schuckit and Smith 2006; Schuckit et al., 

2017; 2021), higher SRE scores (or lower responses per drink) correlated modestly with 

higher impulsivity and more robustly with higher sensation seeking. The current 

analyses are the first to report a modest correlation of higher SRE scores with lower 

conscientiousness and no significant correlations with NEO neuroticism, openness, or 

agreeableness. However, despite the overlap of higher SRE scores (lower response per 

drink) with some externalizing personality traits, the low Level of Response measure still 

contributed significantly to the prediction of higher alcohol problems when considered in 

along with personality domains the same hierarchical regression analysis. 



The results presented here should be interpreted with the following caveats in mind. 

First, no study results are likely to generalize to all populations, and the source of the 

current data, the COGA protocol, focused specifically on families with multiple members 

with AUD. Thus, these subjects were not chosen to be representative of the general US 

population. Second, a related problem is that only participants who had not developed 

AUD before their early twenties (Time 1) were included in the analyses. Third, the 

current findings might not generalize to other outcomes such as drinking versus 

abstinence or higher alcohol quantities and, fourth, the data were limited to only one 

measure of each of each personality domain. Fifth, only a limited number of alcohol 

problems were considered in these analyses, those listed as criteria in DSM-IV. Sixth, in 

these participants, none of whom had AUD at baseline, the average maximum alcohol 

problems endorsed during follow-up was about 2, a low number of AUD problems that 

might have made it difficult to detect statistically significant results in the regression 

analyses. Finally, only one of several measures of a person’s reaction to alcohol, the 

low Level of Response, had been recorded, and it would be interesting to see how other 

alcohol response measures perform in similar analyses.   

There are several practical implications of the current work. These results suggest the 

potential importance of including additional alcohol-related predictors (e.g., earlier 

alcohol problems) in studies evaluating how externalizing and internalizing personality 

characteristics relate to future alcohol problems. In addition, the ability of the current 

personality traits to add to the prediction of future alcohol problems in concert with a low 

Level of Response to alcohol indicates that education about how to mitigate problems 

associated with externalizing and internalizing characteristics might bolster results from 



several alcohol problem prevention studies that focused on low Level of Response  as a 

risk factor (e.g., Conrod et al, 2013; Sargent et al., 2016; Schuckit et al., 2016). Such a 

step might add to the effectiveness of alcohol-related prevention protocols and to our 

understanding of the process through which externalizing and internalizing personality 

domains add to the AUD risk.  
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Table 1 

Baseline (Time 1) Characteristics and Their Correlations with Follow-up Maximum Number of DSM-IV 
AUD Criteria Items Endorsed for 414 Participants in the COGA Prospective Study 

Baseline (T1) Variables 

Time 1            
Mean (SD) 

or % 

Maximum Average  
AUD Criteria Endorsed 

at Follow-up 
 

Demography   
Age 19.7 (1.40) -.19c 
Male % 43.7 .22c 
Years Follow-Up (FU)  8.9 (3.75) .16c 
European-American % 62.3 -.09 
Education Years 12.4 (1.43) -.07 
   

Alcohol Related   
SRE-5 3.3 (1.77) .21c 
SRE-H 5.0 (2.84) .29c 
Usual Drinks/Drinking Day/6 month 2.5 (2.99) .11a 
Usual Frequency/Week/6 month 0.9 (0.96) .10a 
AUD Items Endorsed in Past 2 Years 0.4 (0.66) .26c 
Family AUD History (FH) % 70.0 .14b 
   

Drug Use   
Ever Smoked 100 Cigarettes % 32.6 .09 
Cannabis Use Past Year% 31.9 .20c 
   

Psychiatric Diagnoses   
Ever Mood or Anxiety Disorder % 12.6 .07 
   

Personality   
   Barratt Impulsivity 62.5 (10.64) .17c 
   Zuckerman Sensation Seeking 18.1 (6.47) .30c 
   NEO Conscientious  45.8 (11.37) -.23c 
   NEO Neuroticism 50.6 (10.15) .16b 
   NEO Extraversion 53.2 (9.86) .03 
   NEO Openness 50.5 (10.49) .10a 
   NEO Agreeableness 45.7 (11.28) -.13b 

 

DSM-IV = Fourth Diagnostic and Statistical Manual; AUD = alcohol use disorder; COGA = 

Collaborative Study on the Genetics of Alcoholism; SRE-5 = Self Report of the Effects of 

Alcohol first 5-times drinking; SRE-H Self Report of the Effects of Alcohol during the heaviest 

drinking period; Barratt = Barratt Impulsiveness Scale; Zuckerman = Zuckerman Sensation 

Seeking Scale; NEO = NEO 5-Factor Personality Scale. 



      Table 2  

Correlation Matrix of Time 1 Variables Significantly Related to Maximum Future DSM-IV AUD Criteria Items for 414 Participants in the COGA Prospective Study 

Time 1 variable 
Age Male 

FU 
Years SRE-5 SRE-H 

Usual 
Quantity 

Usual 
Freq 

AUD 
Items 

Family 
AUD 

Cannabis 
Use Impulsivity 

Sensation 
Seeking NeoC NeoN NeoO 

Male -.09 
Years Follow-Ups (FU) .00 -.13b 
SRE-5 -.01 .24c -.02 
SRE-H .04 .25c -.01 .68c 
Usual Drinks/Drinking Day/6 mon -.15b .13b -.03 .16c .17c 
Usual Frequency/Week/6 mon -07 -.12b -.02 .11a .11a .91c 
AUD Items Endorsed prior2 years -.01 .11a -.03 .12a .32c .15b .17c 
Family AUD History (FH) -.07 .04 .02 .08 .11a .05 -.01 .05 
Cannabis Use Past Year .01 .11a -.02 .03 .10a -.03 .01 .21c .11a 
Barratt Impulsivity -.06 .06 -.04 .12a .16c .00 -.03 .12a .08 .13b 
Zuckerman Sensation Seeking -.13b .29c .00 .26c .31c .09 .09 .15b .14b .04 .28c 
Neo Conscientiousness .11a -.10a -.02 -.12a -.14b -.04 -.05 -.10a -.03 -.13b -50c -.20c 
Neo Neuroticism -.02 -.01 .01 .06 .05 .00 .01 .07 .09 .11a .40c .04 -.39c 
Neo Openness -.01 .09 .04 .03 .02 .09 .10a .01 .04 -.01 -.02 .38c -.12a .06 
Neo Agreeableness .04 -.00 -.01 -.05 -.06 .06 .07 -.01 -.05 -.04 -.31c -.08 .30c -.37c .07 

COGA= Collaborative Study on the Genetics of Alcoholism; DSM-IV = Fourth Diagnostic and Statistical Manual; AUD = alcohol use disorder; SRE-5 = Self Report 
of the Effects of Alcohol first 5-times drinking; SRE-H Self Report of the Effects of Alcohol during the heaviest drinking period; Barratt = Barratt Impulsiveness 
Scale; Zuckerman = Zuckerman Sensation Seeking Scale; NEO = NEO 5-Factor Personality Scale; NeoC = conscientiousness; NeoN = neuroticism; NeoO = 
openness; NeoA = agreeableness; Freq = frequency; superscript a = p<.05; b = p<.01; c = p<.001.



 
 

 

 

                                                                             Table 3 

Results of Linear Hierarchical Regression Analysis Predicting Maximum Number of DSM-IV AUD Items 
Endorsed On Follow-Up 

 Standardized Beta and R2 Change 
              Variables at Time 1 Step 1 Step 2 Step 3 Step 4 
     

Demography     
Age -.17c -.17c -.17c -.14b 
Sex (Male) .24c .17c .16b .12b 
Years Follow-Up .19c .19c .19c .18c 
 R2=.12c    
     

Alcohol Related     
SRE-5  .14b .14b .10a 
Usual Quantity/Drinking Day/6 month  -.06 -.03 .00 
AUD Items Endorsed 2 years  .22c .19c .17c 
Family AUD History (FH)  .10a .08 .06 
  R2=.08c   
     

Drug Use     
Cannabis Use Past Year   .13b .12b 
   R2=.02b  
     

Personality     
Barratt Impulsivity    -.02 
Zuckerman Sensation Seeking    .16b 
NEO Conscientious    -.09 
NEO Neuroticism    .06 
NEO Openness    .00 
NEO Agreeableness    -.05 
    R2=.05c 

 

DSM-IV = Fourth Diagnostic and Statistical Manual; AUD = alcohol use disorder; SRE-5 = Self Report of 
the Effects of Alcohol first 5-times drinking; SRE-H Self Report of the Effects of Alcohol during the 
heaviest drinking period; Barratt = Barratt Impulsiveness Scale; Zuckerman = Zuckerman Sensation 
Seeking Scale; NEO = NEO 5-Factor Personality Scale; R2  =proportion of the variance explained by each 
step; superscript a = p<.05; b = p<.01; c = p<.001.                                                                                  

 
 



Table 4 

Results of Step 4 for Linear Hierarchical Regression Analyses Predicting Maximum Number of DSM-IV 
AUD Items Endorsed On Follow-Up for Each Single Personality Assessment at a Time 

Standardized Beta and R2 Change 

  Variables at Time 1 
Barratt 

Impulsivity 

Zuckerman 
Sensation 

Seeking NeoC NeoN NeoO NeoA 

Demography 
Age -.16c -.15c -.15c -.16b -.17b -.16c 
Sex (Male) .16c .12a .15c .16c .15c .16c 
Years Follow-Up .20c .19c .19c .19c .19c .19c 

Alcohol Related 
SRE-5 .13b .11a .12b .13a .14b .13b 
Usual Quantity/Drinking Day/6 month .02 .02 .02 .02 .01 .02 
AUD Items Endorsed 2 years .18c .17c .18c .19c .19c .19c 
Family AUD History .07 .06 .08 .07 .08 .08 

Drug Use 
Cannabis Use Past Year .12b .14b .12b .12b .14b .13b 

Specific Personality Measure .10a .17c -.14c .11a .07 -.10a 
R2 = .01a R2 = .02c R2 = .02c R2 = .01a R2 = .00 R2 = .01a 

DSM-IV = Fourth Diagnostic and Statistical Manual; AUD = alcohol use disorder; SRE-5 = Self Report of 
the Effects of Alcohol first 5-times drinking; Barratt = Barratt Impulsiveness Scale; Zuckerman = 
Zuckerman Sensation Seeking Scale; NEO = NEO 5-Factor Personality Scale; NeoC = conscientiousness; 
NeoN = neuroticism; NeoO = openness; NeoA = agreeableness; 
R2 = proportion of the variance explained by Step 4; superscript a = p<.05; b = p<.01; c = p<.001.       




