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Abstract 

Using a cross-sectional design, we examined protective behavioral strategies (PBS) as a 

moderator of the relationship between sensation seeking and hazardous drinking and alcohol-

related consequences among high school seniors (N = 212). Hierarchical regression analyses 

indicated sensation seeking was a significant predictor of binge drinking ( = .65, p < .001), pre-

partying ( = .71, p < .001), gaming ( = .75, p < .001), and alcohol-related consequences ( = 
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.69, p < .001). Further, PBS moderated these relationships such that among high sensation 

seeking adolescents, PBS use was associated with better outcomes, including lower levels of 

binge drinking ( = -.37, p < .01), pre-partying ( = -.44, p < .01), gaming ( = -.31, p < .05), 

and alcohol-related consequences ( = -.53, p < .001). We discuss counseling implications, 

including assessment and harm reduction strategies focusing on PBS to reduce hazardous 

drinking among high sensation seeking adolescents. 

Keywords: adolescents, alcohol use, hazardous drinking, sensation seeking, protective behavioral strategies 

Underage drinking is a significant problem in the United States, with 58.5% of adolescents reporting alcohol use by 

their senior year (Johnston et al., 2019). Among high school students, seniors have the highest rates of alcohol use, 

with 30.2% of seniors reporting alcohol use in the past 30 days, 13.8% reporting binge drinking in the past two weeks, 

and 42.9% reporting being drunk at least once in their lifetime (Johnston et al., 2019). Further, hazardous drinking is 

more prevalent among older high school students, with the highest rates of risky drinking practices (i.e., pre-partying 

and drinking games) occurring among 17 – 19-year-olds (Borsari et al., 2013; Zamboanga et al., 2016). Researchers 

have also found that risky patterns of drinking established in adolescence are predictive of heavy drinking (Kenny et 

al., 2010) and alcohol-related problems (Kenny et al., 2010; Scaglione et al., 2015) in college and young adulthood 

(Enstad et al., 2019), as well as with alcohol dependence later in life (Marshall, 2014). 

Adolescent alcohol use is associated with a wide range of negative socio-emotional consequences. For example, 

adolescent alcohol use is associated with academic problems (Rasberry et al., 2017), poor school attendance (Patte et 

al., 2017), and failure to complete high school (Kelly et al., 2015; Wang & Fredricks, 2014). Further, among 

adolescents, alcohol consumption is associated with being a target of violence, including school bullying (Doumas, 

Midgett, & Johnston, 2017; Johnston et al., 2017), dating violence (Miller et al., 2007), and unwanted sexual activity 

(Arata et al., 2003), attempting suicide (Miller et al., 2007), and drinking and driving (Borsari et al., 2013). Researchers 

have also found that substance use increases depression and suicidality for adolescents who have experienced 

interpersonal trauma (Terrell et al., 2020). Finally, hazardous drinking practices (e.g., pre-partying and gaming) in 

high school are associated with extreme drinking (e.g., 8+/10+ drinks for females and males, respectively; Fairlie et 

al., 2015) having a hangover, and passing out (Borsari et al., 2013). 

Adolescence is a time of dynamic brain reorganization that makes adolescents particularly vulnerable to the negative 

effects of alcohol (Crews et al., 2019; Spear, 2018). Adolescent alcohol consumption is associated with deficits in 

sleep, cognitive flexibility, attention, memory, verbal learning, visuospatial ability, and psychomotor speed (Hanson 

et al., 2011; Nguyen-Louie et al., 2015; Spear, 2018). Neurologically, alcohol consumption disrupts healthy adolescent 

brain development by way of inhibiting neurogenesis, varying grey and white matter volumes, altering connections 

between frontal and limbic brain regions, inducing neuroinflammation, and initiating whole-brain changes in 

electroencephalogram (EEG) activity (Spear, 2018). These changes occur specifically in the range of theta wave (4-6 

Hz) activity bandwidth (Rangaswamy et al., 2003), which has been associated with cortical decay (Coutin-Churchman 

et al., 2006; Saletu-Zyhlarz et al., 2004), suggesting alcohol misuse may lead to difficulties with decision-making and 

impulse control. 

Sensation Seeking 

One explanation for adolescent alcohol use is enhanced sensation seeking (Romer et al., 2017). Sensation seeking is 

defined as a biologically based personality trait manifested as the tendency to seek out novel, exciting stimuli, 

including risk-taking behavior (Zuckerman 1979; 1994). Adolescents’ desire to explore the environment and engage 

in new learning is an adaptive function of development and likely results, in part, from increases in dopaminergic 

activation that naturally occur during adolescence (Romer et al., 2017). Although it is developmentally adaptive for 

adolescents to engage in some sensation seeking behavior, when paired with impulsivity (e.g., developmental deficits 

in cognitive control), it can lead to problematic behaviors, such as alcohol use (Khurana et al., 2018; Meeus et al., 

2021; Romer, et al., 2017). 

Researchers have found that among adolescents, sensation seeking is associated with higher levels of alcohol use 

(MacPherson et al., 2010; Sznitman & Engel-Yeger, 2017), binge drinking, and alcohol-related consequences 

(Doumas, Miller, & Esp, 2017). Further, sensation seeking and impulsivity levels are higher among individuals aged 

16 and up convicted of DWI/DWUI compared to those without DWI/DWUI convictions who report similar levels of 
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alcohol use (Curran et al., 2010). Sensation seeking has also been identified as a promising marker for identifying 

adolescents who are at risk for initiating binge drinking (Sargent et al., 2010). Sensation seeking is also associated 

with early onset (Jensen et al., 2017; Malmberg et al., 2012) and higher levels of substance use (Bekman et al., 2010), 

as well as problems associated with substance use (Ortin et al., 2012). This is particularly important as early initiation 

of alcohol use is associated with neurodevelopmental changes in cognition, brain structure, and function (Lisdahl et 

at. 2013), increased risk of alcohol use and binge drinking later in adolescence (Aiken et al., 2017), and alcohol-related 

problems in young adulthood (Enstad et al., 2019). 

Protective Behavioral Strategies 

Researchers have examined protective factors to minimize risks associated with adolescent alcohol use. For example, 

researchers have identified protective behavioral strategies (PBS) as a way to buffer adolescents from alcohol-related 

consequences (Martens et al., 2005). PBS include strategies that occur before, during, or after drinking, including 

creating plans to stop or slow down drinking, changing how one drinks to avoid rapid alcohol consumption, and 

behaving in ways that decrease dangerous consequences and promote harm reduction (Martens et al., 2005). 

Researchers conducting studies with college students have found that using PBS is associated with lower levels of 

negative alcohol outcomes (Araas & Adams, 2008; Borden et al., 2011; Kenny & LaBrie, 2013; Zeigler-Hill et al., 

2012). Further, among college students, using PBS moderates the relationship between self-regulation (D’Lima et al., 

2012) and negative urgency (e.g., acting rashly when distressed) and alcohol-related consequences (Weaver et al., 

2012); students with low levels of self-regulation and high levels of negative urgency who use PBS have fewer 

alcohol-related consequences than students who are less likely to use PBS. 

Although some researchers have identified the buffering effects of PBS for college students with traits associated with 

impulsivity (i.e., self-regulation and negative urgency), we could find only one study examining the relationship 

between PBS and alcohol use among high sensation seeking adolescents (Doumas, Miller, & Esp, 2017). Results from 

this study indicated that among high sensations seeking adolescents, PBS use was inversely associated with binge 

drinking and alcohol-related consequences (Doumas, Miller, & Esp, 2017). Although this study provides support for 

the use of PBS to minimize high-risk drinking and the associated consequences, the study included several limitations. 

First, the sample included non-drinkers. Because non-drinkers, by definition, do not use PBS, research conducted 

specifically with adolescents who report alcohol use is warranted. Additionally, researchers used the Protective 

Behavioral Strategy Scale (PBSS; Martens et al., 2005) to measure PBS. A revised version of the scale is now available 

and captures additional behaviors related to harm reduction and has improved internal consistency (Treloar et al., 

2015). Finally, the researchers assessed hazardous drinking using one measure (i.e., binge drinking). Researchers have 

found that adolescents engage in other hazardous drinking behaviors including pre-partying (e.g., consuming alcohol 

prior to attending a planned event) and gaming (e.g., playing drinking games that often include rapid alcohol 

consumption), practices that are related to higher levels of alcohol use and are predictive of heavy alcohol use and 

alcohol-related problems in college (Kenney et al., 2010). 

The Role of the Counselor 

Adolescence is a critical time to identify and intervene in alcohol misuse (Curtis et al., 2014). Counselors can be a 

source of support for adolescents in many areas of their lives, including concerns regarding alcohol use (Brooks & 

McHenry, 2015). Counselors may also be the first professional contact for an adolescent engaging in alcohol misuse, 

particularly in the schools (Burrow-Sanchez & Lopez, 2009). Additionally, researchers have found that screening, 

assessment, and brief interventions are effective for reducing alcohol use among adolescents (Mitchell et al., 2013; 

Patton et al., 2014). Thus, counselors in school and community settings are well-positioned to address adolescent 

alcohol use through assessment and the integration of harm reduction strategies into treatment planning decisions. 

Because the prevalence rates of alcohol use and heavy drinking increase thorough adolescence, counselors working 

with this age group need to be able to identify risk factors for adolescent alcohol use, including sensation seeking 

traits. Counselors are also in a unique position to be able to provide and design treatment plans that include strategies 

high-risk adolescents can use to minimize the negative consequences associated with hazardous drinking. Thus, it is 

important for counselors to understand the relationship between sensations seeking and hazardous drinking and the 

impact PBS can have on reducing hazardous drinking and the negative associated consequences for high sensation 

seeking adolescents. 
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The Current Study 

The purpose of this study was to extend the literature by examining the moderating effects of PBS on the relationship 

between sensation seeking and hazardous drinking and alcohol-related consequences among high school seniors who 

report alcohol use. We selected high school seniors as they are at greatest risk for hazardous drinking and the negative 

associated outcomes among school-aged students. To address the limitations in prior research, we only included high 

school seniors who reported alcohol use, we utilized the revised PBSS scale (PBSS-20; Treloar et al., 2015), and we 

included three measures of hazardous drinking (i.e., binge drinking, pre-partying, and gaming), as well as alcohol-

related consequences. We hypothesized that 1) sensation seeking would be positively related to hazardous drinking 

and alcohol-related consequences and 2) PBS would moderate this relationship, such that among high sensation 

seeking adolescents, those using PBS would report lower levels of hazardous drinking and alcohol-related 

consequences than adolescents using fewer PBS. 

Method 

Research Design 

We used a cross-sectional design to examine the relationships between sensation seeking, PBS, hazardous drinking, 

and alcohol-related consequences. All study procedures were approved by the University Institutional Review Board 

and the School District Research Board. 

Participants 

Participants in the current study were high school seniors recruited from two high schools in the Northwest. Consent 

forms were sent to parents of all students (N = 867), including those who were 18 years old, per School District 

Research Board policy. A total of 342 (39.4%) parents provided consent. Among students with parental consent, those 

who were in attendance at school (N = 330) were given an opportunity to participate. Among these students, 311 

(48.8% male, 51.2% female) provided assent. Of these, 68.2% (N = 212) reported alcohol use in the past year and met 

inclusion criteria for the study. Participant ages ranged from 15 to 18 (M = 17.15, SD = 0.47). Participants were 

primarily White (85.8%), with 4.7% Hispanic, 3.8% Asian, 1.4% Black, 1.9 % American Indian/Alaskan Native, and 

2.4% other. Among participants, 60.4% reported living with both parents, 18.9% reported living primarily with their 

mother, 7.5% reported living primarily with their father, and 13.2% reported other for their living situation. 

Procedure 

A member of the research team contacted the principals at two of the largest high schools within the capitol district in 

a northwest region of the United States. The schools contacted all parents of seniors via letter by mail at their 

permanent addresses provided by the registrar’s office. The letter included a parental consent form and a project-

addressed, stamped envelope for parents to return signed consent forms indicating permission (yes/no) for their 

adolescent to participate in the study. The letter also contained a phone number and email address so that parents could 

ask questions prior to signing the consent form. The school sent reminder letters to the student’s home address and 

gave student reminder letters to give to their parents. 

A member of the research team recruited students during a common core class period.  Students with parental consent 

met at the school’s computer lab to participate in the study. A member of the research team described the study and 

invited the students to participate. Students logged onto the survey website where they read a welcome screen 

explaining the research and were asked for their assent to participate. Once students gave assent by clicking “Agree”, 

they were directed to begin the survey, which took approximately 20 minutes to complete. Students who did not have 

parental consent remained in their classroom with their teacher and completed an alternative exercise. Students who 

did not provide assent went back to their classrooms where they joined the other students and teacher. Incentives 

included $100 for school supplies and a pizza or bagel “party” for classrooms that achieved a 60% parental consent 

return rate. 
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Measures 

Demographic Survey 

Participants completed a brief demographic questionnaire with questions about age, gender, and race/ethnicity. 

Binge Drinking 

We defined frequency of binge drinking as consuming 5+ drinks in a row for males and 3+ for females in a 2 hour 

period during the last 2 weeks. The 5/3 quantity has been identified as appropriate for adolescents aged 16-17 based 

on BAC levels for this age group (Donovan, 2009). 

Pre-Partying 

We defined pre-partying as “drinking before you go out to your planned destination (e.g., party, bar, or concert) at 

which more alcohol may or may not be consumed.” Participants responded to the following question: “On occasions 

when you pre-partied, how many drinks did you typically consume overall (includes drinks consumed during and after 

pre-partying)?” This measure has been used in research with high school students (Kenny et al., 2010). 

Gaming 

We defined gaming as “games where drinking is part of the known rules, or where chugging is involved. The object 

of the game is either to avoid drinking or to show that you can drink a lot. A secondary aim is to get others to drink a 

lot.” Participants responded to the following question: “On occasions when you played drinking games, how many 

drinks did you typically consume overall (includes drinks consumed during and after playing drinking games)?” This 

measure has been used in research with high school students (Kenny et al., 2010). 

Alcohol-Related Consequences 

We assessed alcohol-related consequences using the Rutgers Alcohol Problem Index (RAPI; White & Labouvie, 

1989). The RAPI is a 23-item self-administered screening tool for assessing adolescent problem drinking. Participants 

were asked “How many times have the following scenarios happened to you while you were consuming alcohol or as 

a result of your drinking in the past 30 days.” Responses were measured on a 5-point scale ranging from never to more 

than 10 times. A total consequence score was created by summing the 23 items. The RAPI has good internal 

consistency ( = .92) (White & Labouvie, 1989) and test-retest reliability (r = .83, .86, and .88 for 1 month, 6 months, 

and 1 year, respectively) (Miller et al., 2002). The RAPI has been correlated significantly (r = .49 - .67) with several 

drinking variables (White & Labouvie, 1989). Coefficient alpha for this sample was  = .90. 

Sensation Seeking 

We used the Zuckerman–Kuhlman Personality Questionnaire (ZKPQ; Zuckerman et al., 1993) to assess sensation 

seeking. The ZKPQ is a 40-item forced choice questionnaire designed to measure five personality traits. For the 

purposes of this study, we used the 19-item Impulsive Sensation Seeking (ImpSS) subscale of the ZKPQ. The ImpSS 

items reflect a lack of planning (e.g. “I usually think about what I am going to do before doing it” reverse scored), a 

tendency to act impulsively (e.g., “I often do things on impulse”), a need for excitement and thrills (e.g. “I like to have 

new and exciting experiences and sensations even if they are a little frightening), a preference for unpredictability 

(e.g. “I enjoy getting into new situations where you can't predict how things will turn out”), and a need for novelty 

and change (e.g. “I tend to change interests frequently”). The ImpSS scale has been psychometrically validated, with 

Cronbach’s alpha ranging from .77 - .82 (Zuckerman et al., 1993) and has been used in research with high school 

seniors ( = .77) (Doumas, Miller, & Esp, 2017). Cronbach’s alpha for this sample was  = .76. 

Protective Behavioral Strategies (PBS) 

We used the Protective Behavioral Strategy Scale-20 (PBSS-20; Treloar et al., 2015) to assess PBS. The PBSS-20 is 

a 20-item measure used to assess cognitive–behavioral strategies used to reduce risky drinking. Respondents rate the 

degree to which they engage in certain behaviors when consuming alcohol using a scale ranging from 1 (never) to 5 

(always). The PBSS-20 scale has been psychometrically validated, with research demonstrating test-retest reliability 
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(r = .67), content validity, and criterion-related validity (Treloar et al., 2015). The measure assesses three types of 

protective behaviors: Stopping/Limiting Drinking (e.g., “Determine not to exceed a set number of drinks,” “Stop 

drinking at a predetermined time,”), Manner of Drinking (e.g., “Avoid drinking games,” “Drink slowly, rather than 

gulp or chug,” “Avoid pre-gaming”), and Serious Harm Reduction (e.g., “Use a designated driver,” “Know where 

your drink has been at all times,” and “Only go out with people you know and trust”). All items are summed to create 

a total PBS scale. Cronbach’s alpha for this sample was  = .98. 

Power Analysis 

We conducted an a priori power analysis using the G*Power 3.1.3 program (Faul et al., 2007) for a hierarchical 

regression with three test variables and two control variables. Results indicated a sample size of 77 is needed for power 

of 0.80 to detect a medium effect size with an alpha level of .05. Thus, our final sample size of 212 is greater than the 

needed size to provide adequate power for our analyses. 

Statistical Analyses 

We conducted all analyses using SPSS version 25. We examined the outcome and predictor variables for outliers and 

adjusted outliers to 3.3 SD above the mean before conducting analyses (Tabachnik & Fidell, 2007). We conducted 

bivariate correlations among predictor and dependent variables prior to conducting the main regression analyses (see 

Table 1). Although several of the correlations were significant at p < .01, the variance inflation factor (VIF) ranged 

between 1.0 – 5.6, with corresponding tolerance levels ranging from .18 - .99. The VIF is below the rule of thumb of 

VIF < 10 (Norman & Streiner, 2008), suggesting acceptable levels of multicollinearity among the predictor variables. 

We also examined demographic differences in drinking variables, sensation seeking, and protective behavioral 

strategies. Gender was significantly related to binge drinking, with females reporting higher levels of binge drinking 

(M = 1.32, SD = 1.51) than males (M = 0.86, SD = 1.40), t(211) = -2.26, p < .03, Cohen’s d = .32. This is consistent 

with current prevalence rates of binge drinking among high school seniors in the US, with 23.3% of females reporting 

binge drinking compared to 21.5% of males (Center for Disease Control [CDC], 2019). Race/ethnicity was 

dichotomized into White and participants of color due to low frequency of participants reporting several race/ethnicity 

categories. Race/ethnicity was significantly related to binge drinking, pre-partying, and gaming, with White 

participants reporting higher levels of binge drinking (M = 1.23, SD = 1.54) than participants of color, (M = 0.43, SD 

= 0.68), t(211) = -2.76, p < .01, Cohen’s d = .67, White participants reporting higher levels of pre-partying (M = 4.03, 

SD = 4.35) than participants of color, (M = 2.20, SD = 4.10), t(211) = -2.15, p < .03, Cohen’s d = .43, and White 

participants reporting higher levels of gaming (M = 3.90, SD = 4.60) than participants of color, (M = 1.57, SD = 3.00), 

t(211) = -2.68, p < .01, Cohen’s d = .59. Thus, we included gender and race/ethnicity as control variables in the 

regression analyses. Means and standard deviations for drinking variables, sensation seeking, and protective 

behavioral strategies are presented in Table 1. 

Our aim was to test whether the relationship between sensation seeking and adolescent drinking behavior is moderated 

by PBS. To test this aim, we conducted a series of hierarchical regression analyses, with interaction effects used to 

test for moderation. We mean centered all predictor variables to reduce problems of multicollinearity introduced into 

equations containing interaction terms (Aiken & West, 1991). We created the interaction term by computing the 

product of sensation seeking and PBS. Gender and race/ethnicity were entered on Step 1, sensation seeking and PBS 

were entered on Step 2, and the sensation seeking x PBS interaction term was entered on Step 3 to examine the 

moderating effects of PBS. We used simple slopes to examine the direction and degree of significant interactions 

(Aiken & West, 1991). All analyses were conducted at p < .05. We calculated effect size using the R2 with .01 

considered small, .09 considered medium, and .25 considered large (Cohen, 1969). We controlled for Type 1 error by 

using the Holm-Bonferroni procedure (Holm, 1979). Table 2 presents regression model results. 
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Results 

Hazardous Drinking 

Binge Drinking 

The full regression equation was statistically significant for binge drinking, F(5, 206) = 10.67, p < .001. Examination 

of the adjusted R2 indicates sensation seeking and PBS accounted for 19% of the variance in binge drinking. As seen 

on Step 2, sensation seeking was a statistically significant predictor of binge drinking (p < .001). As hypothesized, 

higher levels of sensation seeking were associated with higher levels of binge drinking. Further, as seen on Step 3, the 

interaction between sensation seeking and PBS was statistically significant (p < .01). Examination of the slopes in 

Figure 1 indicates that among high sensation seeking participants, those using more PBS reported lower levels of 

binge drinking than those using fewer PBS. 

Pre-Partying 

The full regression equation was statistically significant for pre-partying, F(5, 206) = 8.91, p < .001. Examination of 

the adjusted R2 indicates sensation seeking and PBS accounted for 16% of the variance in pre-partying. As seen on 

Step 2, sensation seeking was a statistically significant predictor of the number drinks consumed on pre-partying 

occasions (p < .001). As hypothesized, higher levels of sensation seeking were associated with more drinks consumed 

on pre-partying occasions. Further, as seen on Step 3, the interaction between sensation seeking and PBS was 

statistically significant (p < .01). Examination of the slopes in Figure 1 indicates that among high sensation seeking 

participants, those using more PBS reported fewer drinks consumed on pre-partying occasions than those using fewer 

PBS. 

Gaming 

The full regression equation was statistically significant for gaming, F(5, 206) = 8.30, p < .001. Examination of the 

adjusted R2 indicates sensation seeking and PBS accounted for 15% of the variance in gaming. As seen on Step 2, 

sensation seeking was a statistically significant predictor of the number drinks consumed on gaming occasions (p < 

.001). As hypothesized, higher levels of sensation seeking were associated with more drinks consumed on gaming 

occasions. Further, as seen on Step 3, the interaction between sensation seeking and PBS was statistically significant 

(p < .05). Examination of the slopes in Figure 1 indicates that among high sensation seeking participants, those using 

more PBS reported fewer drinks consumed on gaming occasions than those using fewer PBS. 

Alcohol-Related Consequences 

The full regression equation was statistically significant for alcohol-related consequences, F(5, 206) = 6.06, p < .001. 

Examination of the adjusted R2 indicates sensation seeking and PBS accounted for 13% of the variance in alcohol-

related consequences. As seen on Step 2, sensation seeking was a statistically significant predictor of alcohol-related 

consequences (p < .001). As hypothesized, higher levels of sensation seeking were associated with higher levels of 

alcohol-related consequences. Further, as seen on Step 3 the interaction between sensation seeking and PBS was 

statistically significant (p < .001). Examination of the slopes in Figure 2 indicates that among participants with high 

sensation seeking, those using more PBS reported fewer alcohol-related consequences than those using fewer PBS. 

Discussion 

This study examined the moderating effects of PBS on the relationship between sensation seeking, hazardous drinking, 

and alcohol-related consequences among high school seniors.  Findings from this study indicated sensation seeking 

was a statistically significant predictor of both hazardous drinking (i.e., binge drinking, pre-partying, and gaming) and 

alcohol-related consequences. Effect sizes for all of the outcomes were in the medium to large range, suggesting the 

importance of the association of sensation seeking to high-risk drinking and the associated negative outcomes. These 

findings are consistent with research indicating high sensation seeking among adolescents is associated with high rates 

of substance use (MacPherson et al., 2010), early initiation of alcohol use (Doumas et al., 2019), greater severity of 

substance use (Bekman et al., 2010; Ortin et al., 2012; Urban et al., 2008), binge drinking (Doumas, Miller, & Esp, 

2017; Sargent et al., 2010), and alcohol-related consequences (Doumas, Miller, & Esp, 2017). 
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Results from the current study also indicate that among high sensation seeking adolescents, those using PBS reported 

less hazardous drinking and fewer alcohol-related consequences than those not using PBS. These findings replicate 

prior research conducted with high school seniors demonstrating PBS moderates the relationship between sensation 

seeking and binge drinking and alcohol-related consequences (Doumas, Miller, & Esp, 2017). The current findings 

also extend the literature by demonstrating this relationship among a sample of drinkers (vs including non-drinkers) 

and using the PBSS-20 (Treloar et al., 2015) as the assessment measure. Results are also consistent with research 

suggesting PBS serve a protective function for college students with low-self regulation (D’Lima et al., 2012) and 

high levels of negative urgency (Weaver et al., 2012). Thus, results support prior research indicating PBS serve as a 

buffer against hazardous drinking and the negative alcohol outcomes associated with high sensation seeking. 

We also extended the literature by examining two additional measures of hazardous drinking (i.e., pre-partying and 

gaming). Including these variables in addition to binge drinking is important as both pre-partying and gaming are 

associated with extreme drinking (Fairlie et al., 2015). Gaming is also associated with high-risk behaviors, such as 

“chugging” alcohol, posing immediate and serious health risks to adolescents engaging in this practice (Zamboanga 

et al., 2014). Although binge drinking can lead to serious consequences for adolescents, the risk is exacerbated when 

adolescents consume additional alcohol prior to attending social events or play drinking games that involve risky 

practices that include rapidly consuming large amounts of alcohol. Although research suggests playing drinking games 

is common among adolescents, the best indicators of risk include both total amount of alcohol consumed and 

psychological variables, such as impulsivity (Borsari et al., 2013). Thus, using PBS to reduce risky drinking practices, 

as well as the amount of alcohol consumed, is an important harm reduction strategy that can reduce negative outcomes 

associated with hazardous drinking among high sensation seeking adolescents. 

Implications for Counseling 

Findings from this study have important implications for counselors. Results indicate high sensation seeking is related 

to hazardous alcohol use among adolescents, including binge drinking, pre-partying, and gaming. Coupled with 

research indicating sensation seeking is associated with early age of drinking initiation (Jensen et al., 2017; Malmberg 

et al., 2012), it is important for school and community counselors to identify adolescents with high sensation seeking 

traits. High sensation seeking is associated with several behaviors that can help counselors identify high risk students. 

For example, high sensation seeking is associated with impulsive behavior, including engaging in high-risk activities, 

such as substance use, high-risk sexual activities, fighting, and extreme sports (Roberti, 2004) and drinking and driving 

(Curran et al., 2010). High sensation seeking is also related to a propensity for boredom, which can include affective 

(e.g., depressive affect), cognitive (e.g., inattention), and behavioral (e.g., disruptive behavior) components (Freund 

et al., 2021). School and community counselors who become aware of these indicators can offer further assessment 

of adolescents using tools such as the ZKPQ (Zuckerman et al., 1993). 

Because sensation seeking is considered to be a biologically driven personality trait (Zuckerman, 1979; 1994), rather 

than trying to change sensation seeking tendencies, it may be more effective to use harm reduction strategies to teach 

high sensation seeking youth to minimize hazardous drinking and the associated negative consequences. Specifically, 

results of this study indicate that using PBS moderates the relationship between sensation seeking and hazardous 

alcohol use. Thus, treatment planning for counselors can include teaching high sensation seeking adolescents to use 

PBS to reduce harm associated with alcohol use. When designing treatment plans for high sensation seeking 

adolescents, focusing on strategies specific to changing how one drinks, such as avoiding drinking games, shots, and 

gulping/chugging, avoiding mixing different types of alcohol, and not trying to out-drink others, may be most 

beneficial (Doumas, Miller, & Esp, 2017). In contrast, strategies that are designed to stop or limit drinking, including 

planning ahead of time not to exceed a certain amount of drinks, stopping drinking at a certain time, or leaving a party 

at a predetermined time may be less effective for high sensation seeking adolescents (Doumas, Miller, & Esp, 2017). 

Treatment planning can also include harm reduction strategies such as motivational enhancement approaches (Tevyaw 

& Monti, 2004) to work with adolescents to discuss how they have used PBS in the past and what new strategies they 

are willing to try in the future. Counselors can also plan to use technology based programs that include assessment 

and feedback related to PBS (e.g., eCHECKUP TO GO; http://www.echeckuptogo.com/), as research supports the 

efficacy of this approach in reducing alcohol use (Doumas, Esp, et al., 2017) and alcohol-related consequences 

(Doumas et al., 2019) among adolescents who report hazardous drinking, as well as for adolescents who report early 

initiation of alcohol use (Doumas et al., 2016). 
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Limitations and Directions for Future Research 

This study adds to the limited literature examining PBS as a moderator of the relationship between sensation seeking 

and alcohol outcomes among adolescents. We do, however, note several limitations. First, due to a primarily White 

sample form the Northwest region, generalizability is limited. Second, information in this study was obtained through 

self-report.  Self-reported alcohol use, however, is common practice in studies examining alcohol use among 

adolescents and researchers have demonstrated the reliability and validity of self-reported use in this age group (Flisher 

et al., 2004; Lintonen et al., 2004). We did, however, take specific steps to minimize social desirability and response 

bias, including providing assurances regarding confidentiality. Finally, we used a cross-sectional research design, 

limiting our ability to determine the direction of the relationships of interest. Although sensation seeking is presumed 

to be a biologically-based personality trait, thus preceding alcohol use, it is possible that sensation seeking can also be 

an outcome of epigenetic factors such as psychological (Babad et al., 2019; Kerig, 2019) or physical (i.e., head injury; 

O’Jile et al., 2004; Liebel et al., 2021) trauma. Similarly, some researchers have suggested that similar epigenetic 

factors are associated with substance misuse (Jones et al., 2021) and that the relationship between epigenetic factors 

and addiction may be mediated by sensation seeking behavior (Hamilton & Nestler, 2019). Thus, we recommend 

future research using a longitudinal design to explore the nature of the relationship between sensation seeking and 

hazardous alcohol use in this age group. 

Conclusion 

This study extends the literature suggesting that PBS may buffer high sensation seeking adolescents from hazardous 

drinking and the associated negative consequences among high school seniors. These findings suggest school and 

community counselors can use brief personality-targeted interventions to motivate and support high sensation seeking 

adolescents to use skills to reduce excessive and rapid drinking. 
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Table 1 

Means, Standard Deviations, and Bivariate Correlations for Alcohol Variable, Sensation Seeking, and Protective 

Behavioral Strategies 

Measure 1 2 3 4 5 6 

1. Binge Drinking 
__      

2. Pre-Partying Drinks .66** __     

3. Gaming Drinks .51** .65** __    

4. Alcohol-Related Consequences .48** .56** .37** __   

5. Sensation Seeking .30** .32** .32** .25** __  

6. Protective Behavioral Strategies -.06 -.11 -.12 -.09 -.01 __ 

M 1.12 3.78 3.58 4.34 28.14 66.61 

SD 1.48 4.35 4.47 5.82 3.90 18.81 

 

Table 2 

Summary of Hierarchical Regression Analyses for Hazardous Drinking 

Variable B 95% CI for B SE B  R2 R2 

  LL UL     

Frequency of Binge Drinking 

Step 1      .06** .06** 

Gender 0.49 0.09 0.89 0.20 .16*   

Race/Ethnicity 0.81 0.25 1.37 0.28 .19**   

Step 2      .19*** .15*** 

Sensation Seeking 1.93 1.12 2.72 0.41 .65***   

PBS 0.46 1.38 5.14 0.34 .13   

Sensation Seeking x PBS -1.15 -2.05 0.25 0.46 -.37**   

Pre-Partying Drinks Consumed 

Step 1        
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Gender -0.12 -0.05 4.84 0.60 -.01 .01 .01 

Race/Ethnicity 1.82 0.14 3.50 0.85 .15*   

Step 2      .16*** .16*** 

Sensation Seeking 6.18 3.78 8.58 1.23 .71***   

PBS 1.73 -0.26 3.71 1.00 .16   

Sensation Seeking x PBS -3.97 -6.67 -1.28 1.37 -.44**   

Gaming Drinks Consumed 

Step 1      
.05** .05** 

Gender -1.09 0.82 5.79 0.61 -.12   

Race/Ethnicity 2.29 0.58 3.99 0.87 .18**   

Step 2      
 

 

Sensation Seeking 5.13 2.64 7.61 1.26 .57*** .15*** .12*** 

PBS 0.99 -1.07 3.04 1.04 .09   

Sensation Seeking x PBS -2.91 -5.70 -0.12 1.42 -.31*   

Note. N = 122. SE = standard error. CI = confidence interval. 

* p < .05, **p < .01, ***p < .001. 
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Table 3 

Summary of Hierarchical Regression Analyses for Alcohol-Related Consequences 

Variable B 95% CI for B SE B  R2 R2 

  LL UL     

Step 1      
.00 .00 

Gender 0.29 -1.31 1.89 0.81 .02   

Race/Ethnicity 0.87 -1.41 3.14 1.15 .05   

Step 2      
 

 

Sensation Seeking 8.04 4.73 11.35 1.68 .69*** .13*** .11*** 

PBS 2.14 -0.60 4.88 1.39 .15   

Sensation Seeking x PBS -6.44 -10.17 -2.72 1.89 -.53***   

Note. N = 122. SE = standard error. CI = confidence interval. 

* p < .05, **p < .01, ***p < .001. 
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Figure 1 

Means for Hazardous Drinking by Sensation Seeking and PBS 
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Note. Simple slopes are shown depicting the direction and degree of the significant interaction testing moderator 

effects for frequency of binge drinking, total number of drinks consumed on pre-partying occasions, and total number 

of drinks consumed on gaming occasions. When controlling for gender and race/ethnicity, among participants with 

high sensation seeking, those using more PBS reported less hazardous drinking than those using fewer PBS. The 

highest levels of hazardous drinking are reported by high sensation seeking students who report using PBS. 
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Figure 2 

Means for Alcohol-Related Consequences by Sensation Seeking and PBS 

 

Note. Simple slopes are shown depicting the direction and degree of the significant interaction testing moderator 

effects for alcohol-related consequences. When controlling for gender and race/ethnicity, among participants with 

high sensation seeking, those using more PBS reported fewer alcohol-related consequences than those using fewer 

PBS. The highest levels of alcohol-related consequences are reported by high sensation seeking students who report 

using PBS. 
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