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Abstract

Background—Problem substance use often begins in adolescence. This vulnerability likely 

stems, at least partially, from relatively rapid increases in sensation seeking occurring in early to 

mid adolescence and more gradual improvements in impulse control occurring through later 

adolescence. Better understanding how these processes develop in high-risk youth may lead to 

enhanced substance use disorder treatment and prevention strategies

Methods—We characterized trajectories of self-reported impulsivity and sensation seeking in 

305 FH+ youths who at minimum had a father with a history of alcohol or other drug use disorders 

and 81 youths with no family histories of substance use disorders (FH−). Assessments started at 

ages 10–12 and continued at 6-month intervals for up to 42 months. In addition, a subset of 58 FH

+ youths who began alcohol or other drug use before age 15 (FH+ Users) were compared to 58 FH

+ propensity- matched adolescents who did not initiate substance use before age 15 (FH+ Non-

Users).

Results—Compared to FH− youths at pre-adolescence, FH+ youths reported higher general 

impulsivity and higher impulsivity related to poor planning and attention. Over time, there were no 

differential effects of FH status on changes in impulsivity or sensation seeking across adolescence. 

FH+ Users had smaller decreases in general impulsivity and impulsivity related to restlessness and 

fidgeting across adolescence than FH+ Non-Users. FH+ Users also had greater increases in 

sensation seeking across adolescence than FH+ Non-Users.

Conclusions—Increased impulsivity in FH+ youths may make them less able to regulate 

sensation seeking drives that peak in adolescence, which may contribute to their high-risk for 

developing substance use disorders. Additionally, FH+ adolescents who initiate early use may be 
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at increased risk in part due to increased impulsivity coupled with greater increases in sensation 

seeking.

Keywords

family history; adolescence; impulsivity; sensation seeking; early-onset substance use

Problem alcohol and other drug use often begins in adolescence (Grant and Dawson, 1997, 

Webb et al., 1991), and this appears at least partially due to normal developmental changes 

in impulsivity and sensation seeking (Somerville and Casey, 2010). Impulsivity and 

sensation seeking appear to be distinct processes that develop independently across 

adolescence (Shulman et al., 2014). Impulsivity includes a predisposition toward rapid, 

unplanned reactions to internal or external stimuli regardless of negative consequences of 

these reactions (Moeller et al., 2001). Sensation seeking is the tendency to seek out novel, 

stimulating, and often risky experiences (Zuckerman and Link, 1968). Typically, impulsivity 

slowly decreases across adolescence into early adulthood; in contrast sensation seeking 

rapidly increases through mid-adolescence and decreases by early adulthood (Harden and 

Tucker-Drob, 2011). Elevated impulsivity and sensation seeking in adolescence are both 

associated with increased alcohol and other drug use (Pedersen et al., 2012, Quinn and 

Harden, 2013), and decreased impulsivity and sensation seeking in early adulthood are 

associated with decreased problem alcohol use (Littlefield et al., 2009, Littlefield et al., 

2010, Quinn and Harden, 2013).

According to the Dual Systems Model, adolescents are predisposed to engage in deviant 

behaviors such as problem alcohol and other drug use because their sensation seeking drives 

are poorly inhibited, which is a consequence of sensation seeking peaking prior to the 

development of adult levels of impulse control (Ernst et al., 2006, Steinberg et al., 2008, 

Shulman et al., 2014). However, it is not clear how these processes develop in adolescent 

populations at high-risk for substance use disorders. Plausibly, high-risk populations may 

have poorer impulse control and/or elevated sensation seeking, resulting in even poorer 

ability to regulate sensation seeking drives (Bjork and Pardini, 2015). High risk youths may 

have relative deficits in impulse control already present in pre-adolescence, and/or may have 

poorer improvements in impulse control across adolescence. Similarly, high risk youths may 

have elevated sensation seeking already present in pre-adolescence, and/or have greater 

increases in sensation-seeking across adolescence. A better understanding of how these 

processes develop in high-risk youth may improve our understanding of substance use 

disorder vulnerability.

One commonly studied high-risk population is adolescents with family histories of alcohol 

and other substance use disorders (FH+), and there is evidence that increased impulsivity 

and sensation seeking may contribute to their elevated risk. FH+ individuals are 4 to 7 times 

more likely to develop substance use disorders themselves than those without such family 

histories (FH−, Cotton, 1979, Merikangas, 1990), and FH+ youths who initiate substance 

use in early adolescence are particularly vulnerable to developing substance use disorders 

(Warner et al., 2007, Kramer et al., 2009, Dawson, 2000). Relative to FH− controls, FH+ 

pre-adolescents, adolescents, and adults have elevated self-reported impulsivity (Dick et al., 
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2010, Gierski et al., 2013, Dougherty et al., 2014, Handley et al., 2011), and FH+ 

adolescents and young adults with high family densities of alcohol use disorders have 

elevated sensation seeking (Finn et al., 1992, Handley et al., 2011). Further longitudinal 

studies indicate impulsivity and sensation seeking are important contributors to risk in FH+ 

individuals, For instance, impulsivity and sensation seeking has been shown to mediate links 

between parental alcoholism and the development of problem and alcohol and other drug 

use across adolescence and early adulthood (Chassin et al., 2004, King and Chassin, 2004). 

Similarly, increased impulsive behavior symptoms together with emotion dysregulation and 

cognitive impairments in pre-adolescence have both been linked to parental substance use 

disorders and shown to be predictive of developing substance use disorders in early 

adulthood (Chapman et al., 2007, Vanyukov et al., 2009). Furthermore, increased 

impulsivity in FH+ children as young as 3 years old predicts later development of substance 

use disorders (Martel et al., 2009). However, these studies did not directly compare impulse 

control and sensation seeking trajectories, thus it is unclear how these processes develop in 

FH+ youths (and consequently how these trajectories vary from typical adolescent 

development), although the above findings suggest that FH+ youths have overall greater 

impulsivity as well as increased sensation seeking that emerges by adolescence.

The current study characterized trajectories of self-reported impulsivity and sensation 

seeking in 305 FH+ and 81 FH− youths. Preadolescents (ages 10–12 years) were assessed at 

6-month intervals and provided self-reports of impulsivity and sensation seeking for up to 42 

months. In addition, to examine impulsivity and sensation seeking trajectories in higher and 

lower risk FH+ youths, a subset of 58 FH+ youths who began alcohol or other drug use 

before age 15 (FH+ Users) were compared to 58 FH+ youths who did not initiate substance 

use before age 15 (FH+ Non-Users). We tested the hypothesis that FH+ youths (compared to 

FH− youths) would have elevated impulsivity and sensation seeking in pre-adolescence, 

blunted decreases in impulsivity across early adolescence, and greater increases in sensation 

seeking across early adolescence. Similarly, we tested the hypothesis that FH+ Users 

(compared to FH+ Non-Users) would have elevated impulsivity and sensation seeking in 

pre-adolescence, blunted decreases in impulsivity across early adolescence, and greater 

increases in sensation seeking across early adolescence.

Methods

Participants

A total of 305 children with (FH+; n = 152 boys) and 81 children without (FH−; n = 35 

boys) family histories of alcohol and other substance use disorders participated in this 

ongoing longitudinal study of substance use and impulsivity. Youths and their parents were 

recruited from the San Antonio, Texas community through radio, internet, and television 

advertisements targeting families with 10 to 12 year old children who had fathers who have 

had drug or alcohol problems and for families with no drug or alcohol problems who had 10 

to 12 year old children. At study entry, all children were 10–12 years old. FH+ children were 

oversampled to increase the likelihood of obtaining a range of substance use outcomes. One 

parent or guardian participated with each child. Information about demographic 

characteristics, family history of substance use disorders, psychiatric disorders, and stressors 
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was collected at entry. For a detailed description of this sample, see Ryan et al. (2016). The 

Institutional Review Board of The University of Texas Health Science Center at San Antonio 

approved the study procedures. Participant data were further protected by a Certificate of 

Confidentiality from the Department of Health and Human Services.

Screening and Study Procedures

At study entry, parents provided information about demographic characteristics, family 

history of substance use disorders, and family socioeconomic status (Four Factor Index of 

Social Status; Hollingshead, 1975). Pre-adolescents underwent a physical exam by a 

physician or physician’s assistant. Exclusion criteria included regular substance use by the 

child prior to study entry (defined as use at least once per month for six consecutive months; 

Clark et al., 2005); positive urine drug test at time of screening; low IQ (<70, Wechsler 

Abbreviated Scale of Intelligence; Wechsler, 1999); or physical/developmental disabilities 

that would interfere with the ability to complete study procedures. Substance use at later 

visits was not exclusionary. Psychiatric disorders, impulsivity, sensation seeking, and 

substance use were assessed at study entry and repeated at each visit. The median length of 

follow up was 30 months (spanning 6 assessment periods).

Families were classified as FH+ and FH− based on parental responses regarding psychiatric 

and substance abuse issues in first- and second-degree relatives on the Family History 

Assessment Module (Janca et al., 1992, Rice et al., 1995). All FH+ preadolescents had a 

biological father with a past or present substance use disorder; additional diagnoses in 

parents or other relatives were not exclusionary. FH− youths had no parents or grandparents 

with past or present substance use disorders. Symptoms of psychiatric disorders were 

evaluated (Schedule for Affective Disorders and Schizophrenia for School-Age Children-

Present and Lifetime Version; Kaufman et al., 1997). FH− preadolescents with psychiatric 

diagnoses were excluded at study entry but retained if diagnosis occurred at later visits. 

Because Oppositional Defiant Disorder, Conduct Disorder, ADHD, Dysthymia, and Anxiety 

Disorders are commonly comorbid with substance use involvement and more common in FH

+ individuals (Iacono et al., 2008), these diagnoses were not exclusionary at study entry for 

the FH+ group.

Upon arrival for each visit, parents and children were placed in separate sound-attenuated 

rooms to complete a battery of self-report, interview, and behavioral measures. Children 

provided expired-air samples to screen for recent alcohol use (AlcoTest® 7110 MKIII C, 

Dräger Safety Inc., Durango, CO) and urine samples to screen for the metabolites of recent 

drug use (THC, cocaine, benzodiazepines, opiates, and amphetamines; RediTest Panel-Dip 

Drug Screen, Redwood Toxicology Laboratory, Santa Rosa, CA) at each visit. Longitudinal 

follow-up appointments were scheduled at 6-month intervals. Participating children and 

parents were each paid $75 for completing the on-site screening visit and $120 each for the 

initial baseline study visit. For every subsequent follow up visit, children and parents were 

paid $120 and $75, respectively.
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Measures

Impulsiveness—Youths were assessed on self-reported impulsiveness using the Barratt 

Impulsiveness Scale (BIS-11; Patton et al., 1995), a 30-item questionnaire in which 

respondents rate the frequency of several impulsive (e.g., “I do things without thinking”) or 

non-impulsive (“I am self-controlled”) behavioral traits on a scale from 1 = Rarely/never to 

4 = Almost always/always. Scores across items are summed and Total impulsiveness scores 

can range from 30 to 120, with higher scores indicating more impulsiveness. Factor analyses 

of the BIS suggests at least 3 subscales can be derived with 11 items for Non-Planning 

impulsiveness (i.e., spontaneity, lack of careful planning), 8 items for Attentional 

impulsiveness (i.e., distractibility, inability to sustain attention), and 11 items Motor 

impulsiveness (i.e., fidgeting, restlessness; Patton et al., 1995). We examined reliability of 

the BIS-11 in this sample at baseline and observed all measures had adequate to good 

internal consistency (Cronbach’s α for BIS-11 Total = 0.75, Attentional = 0.57, Motor = 

0.53, and Non-Planning = 0.66). The BIS-11 has previously been used to assess 

impulsiveness in pre- and early adolescents as well as substance-using populations (Burdick 

et al., 2013, Gilbert et al., 2011, Nandagopal et al., 2011, Sanches et al., 2014, Soloff et al., 

2000).

Sensation seeking—The Sensation Seeking Scale for Children (SSS-C; Russo et al., 

1993) is a self-report measure comprised of 40 forced-choice items used to assess an 

individual’s tendency towards varied, novel, complex, and intense situations. Participants are 

shown items such as “I’d like to try mountain climbing” and “I think people who do 

dangerous things like mountain climbing are foolish” and are asked to choose which option 

best described themselves. Items where the more sensation-averse option was endorsed are 

scored as 0, and items were the more sensation seeking option was endorsed were scored as 

1. Total possible scores ranged from 0 to 40, with higher scores indicating greater sensation 

seeking. We examined reliability of the SSS-C in this sample at baseline and observed good 

internal consistency (Cronbach’s α = 0.85). The SSS-C has been related to risky behavior 

among pre and early adolescents (Aklin et al., 2005, Li et al., 2001, Russo et al., 1993) and 

predictive of adolescent substance use onset (Donohew et al., 1999).

Substance Use—In addition to breath and urine screenings to test for recent substance 

use, adolescents were also interviewed using a drug-history questionnaire that assessed 

patterns of use for a number of licit and illicit drugs (Dougherty et al., 2013). The drug 

history questionnaire assesses quantity and frequency of current (last month) and lifetime 

drug use, age at first use and liking of drug. Assessments are made separately for 14 drug 

classes (e.g. nicotine, alcohol, marijuana, cocaine, etc). These data were self-reported and 

answers were not shared with the parent/guardian.

Propensity Matching—FH+ Users (n=58) were identified as FH+ adolescents who 

initiated substance use prior to age 15, during the 42 months of testing after baseline. A 1-1 

nearest neighbor propensity score matching without replacement method was used to select 

58 FH+ who did not initiate substance use before age 15. Not all FH+ Non-User participants 

were age 15 during the 42 months of testing after baseline, however their lack of substance 

use prior to age 15 was verified as part of subsequent prospective monitoring of this cohort. 
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Propensity scores were computed from a logistic regression model that included as 

covariates: number of visits, sex, ethnicity (Hispanic, Non-Hispanic), race (Caucasian, 

African-American), age at study entry in months (120–155), and IQ (70–133). Propensity 

scores were computed from a logistic regression model including all covariates in the 

previous propensity score model plus number of parents and grandparents with substance 

use disorders (0–6), internalizing disorder diagnosis, and externalizing disorder diagnosis. 

The goal was to reduce the imbalances baseline demographic characteristics between the FH

+ User and FH+ Non-User groups on the aggregate level, which was achieved after 

propensity score matching.

Data Analyses

Demographic measures were analyzed with independent samples t tests or chi-square tests 

as appropriate. Changes in the primary dependent measures (BIS-11 subscales and Total 

score; SSS-C Total score) from ages 10 to 15 were analyzed using hierarchical linear 

modeling (HLM; Bryk and Raudenbush, 1987, Bryk and Raudenbush, 1992). HLM extends 

multiple linear regression modeling to repeated-measures data, provides a framework for 

analyzing individual change over time, and can accommodate time-invariant and time-

varying predictors to determine whether individual characteristics are related to initial status 

or change over time. Changes in BIS-11 and SSS-C scores were modeled as functions of age 

in half-year increments from 10 to 15 years; group membership (FH+ or FH−) was then 

added as a predictor of initial status at pre-adolescence and change over time across 

adolescence. To examine trajectories of impulsiveness and sensation seeking in relation to 

substance use during adolescence, these analyses were repeated with propensity-matched 

groups (FH+ Users and FH+ Non-Users), with matched group membership as a predictor of 

initial status at pre-adolescence and change over time across adolescence. IQ and SES were 

not associated with the sensation seeking and impulsivity measures either at baseline or over 

time and including these items as covariates did not affect the outcomes of our analyses. As 

a result IQ and SES were not included as covariates in our final analyses.

Propensity score matching was performed using Stata (Version 13, StataCorp, College 

Station, Texas). Other analyses were conducted using SPSS (Version 21; IBM Corp., 

Armonk, NY) and SAS software (SAS Institute, Inc., Cary, North Carolina). HLMs were fit 

using a compound symmetry covariance structure for the repeated-measures and fixed 

effects for the intercepts and slopes; SAS PROC MIXED was used to fit all models using 

restricted maximum likelihood estimation, which accounts for missing data on the repeated-

measures outcomes under the missing at random assumption. In order to examine nonlinear 

effects of age, cubic and quadratic terms for age were tested, however these results were 

generally non significant or significant but negligible effects and are not reported.

Results

Participant Characteristics

Demographics—Group demographic characteristics for both the full sample and 

propensity matched groups at study entry are presented in Table 1. The groups did not differ 

in age at study entry, sex ratios, race, or ethnicity, though FH+ adolescents (including both 
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User and Non-Users) had lower socioeconomic status and lower IQs than did FH− youth. 

The FH+ groups did not significantly differ in psychiatric health histories.

A total of 386 participants provided data at up to 8 assessment visits, one every 6 months 

from baseline to 42 months post-baseline. A total of 39 participants (9% of the sample) were 

lost to attrition across the entire observation period. Approximately 85–90% of participants 

completed their 6 month to 30 month assessment visits. Absences were due to a combination 

of attrition and participants still enrolled in the study occasionally missing a study visit. 

Completion of the 36 and 42 months assessments dropped to 74% and 51% respectively. 

This drop was due in part to only 94% of subjects being enrolled in the study long enough to 

be due for their 36 month assessment visits and only 79% being enrolled long enough to be 

due for their 42 month visits. As a result 173 participants provided data at 8 assessments, 93 

participants at 7 assessments, 54 participants at 6 assessments, 20 participants at 5 

assessments, 6 participants at 4 assessments, 15 participants at 3 assessments, 13 participants 

at 2 assessments, and 12 participants at 1 assessment.

For analysis, participants were organized according to age, rounded to half-year increments: 

60 participants provided data at age 10, 118 at age 10.5, 177 at age 11, 233 at age 11.5, 284 

at age 12, 335 at age 12.5, 330 at age 13, 310 at age 13.5, 261 at age 14, 210 at age 14.5, and 

149 at age 15. At the baseline assessment, 60 participants were aged 10, 68 aged 10.5, 64 

aged 11, 58 aged 11.5, 58 aged 12, and 79 aged 12.5.

Substance Use—Participants’ substance use from the drug history interview is also 

reported in Table 1. Mean age of substance use initiation was 13.5 years, and FH+ Users 

reported using 2 substances on average. The most commonly used substance was marijuana, 

followed by alcohol, and then tobacco. Only four participants reported using any additional 

substances.

Substance Use Disorder Family Histories—Substance use disorder histories in FH+ 

parents and grandparents are reported in Table 2. Most FH+ youths had a father with an 

alcohol use disorder history and over half had fathers with cannabis and cocaine use disorder 

histories. Some had FH+ youths had mothers with substance use disorder histories, most 

commonly for alcohol, cannabis, or cocaine. Substance use disorder histories were also 

present in over half of FH+ youths paternal and maternal grandfathers and about a quarter of 

paternal and maternal grandmothers. Like for FH+ parents, the most common substance use 

disorders among FH+ grandparents were for alcohol, cannabis, and cocaine use disorders.

Impulsivity and Sensation Seeking

For all analyses, see top half of Table 3 for parameter estimates at pre-adolescence (intercept 

differences); see bottom half for the trajectories across adolescence (slope differences). 

Parameter estimates are beta weights with standard errors.

FH+ and FH−

At pre-adolescence, FH+ youths had significantly higher Total impulsiveness, Non-Planning, 

and Attentional impulsiveness than FH− youths (Figure 1, left panel). Across adolescence, 

Acheson et al. Page 7

Alcohol Clin Exp Res. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



there were no effects of FH+ status on change over time for any of the impulsiveness 

measures. FH+ and FH− youths were also not different on sensation seeking at 

preadolescence, and there were also not effects of FH status on change over time (Figure 2, 

left panel). These results were not affected by excluding FH+ youths with psychiatric 

diagnoses from the analyses.

FH+ Users and FH+ Non-Users

FH+ Users and Non-Users were not different on any of impulsiveness measures or sensation 

seeking at pre-adolescence (Figure 1, right panel). Across adolescence, FH+ Non-Users had 

greater decreases in Total and Motor impulsiveness. FH+ Users had greater increases in 

sensation seeking (Figure 2, right panel). These analyses included living with the biological 

father or not as a control variable, however including this variable did not change the 

substantive results for any outcome measures.

Discussion

FH+ youths reported higher overall impulsivity (Total impulsiveness) and higher impulsivity 

related to lack of planning and poor attention (Non-Planning and Attentional impulsiveness) 

than FH− individuals at pre-adolescence. There were no differential effects of FH status on 

changes in these measures or sensation seeking across adolescence. When comparing FH+ 

youths who initiated drug use before 15 (FH+ Users) to FH+ youths who had been 

prospectively determined not to initiate drug use before 15 (FH+ Non-Users), FH+ Non-

Users had greater decreases in Total and Motor impulsiveness, while FH+ Users had greater 

increases in sensation seeking.

The present study extends previous findings on both impulsivity and sensation seeking in FH

+ individuals. Our findings of increased impulsivity in FH+ youths are consistent with 

previous findings in FH+ pre-adolescents, adolescents, and adults tested with both self-

report and laboratory behavioral measures (Dick et al., 2010, Gierski et al., 2013, Dougherty 

et al., 2014, Handley et al., 2011, Acheson et al., 2011a, Acheson et al., 2011b, Lieb et al., 

2002, Saunders et al., 2008, Nigg et al., 2004). The consistency among these findings 

suggests that elevated impulsivity in individuals with substance use disorders (de Wit, 2009, 

MacKillop, 2013, Verdejo-Garcia and Perez-Garcia, 2007, Li et al., 2009) likely at least 

partially pre-dates problem substance use. Similarly, the elevated sensation seeking in FH+ 

Users is consistent with findings in FH+ adolescents and young adults with high family 

densities of alcohol use disorders (Finn et al., 1992, Handley et al., 2011), suggesting that 

this elevated sensation seeking may emerge by mid-adolescence, at least in higher risk FH+ 

youths.

Impulsivity and sensation seeking appear to be distinct constructs that develop 

independently, with sensation seeking rapidly increasing through mid-adolescence but 

decreasing by early adulthood and impulsivity more steadily decreasing through later 

adolescence to early adulthood (Harden and Tucker-Drob, 2011, Shulman et al., 2014). The 

disparity between rapid increases in sensation seeking and slower decreases in impulsivity is 

thought to contribute to liability to engage in alcohol and other drug use and other problem 

behaviors in adolescence (Ernst et al., 2006, Steinberg et al., 2008, Shulman et al., 2014). 
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Our results help extend previous work in this area by identifying how pre to mid-adolescent 

trajectories of impulsivity and sensation seeking are altered in FH+ youths. Our findings 

suggest FH+ adolescents have larger relative gaps between impulse control and sensation 

seeking because of both elevated impulsivity and greater increases in sensation in high risk 

FH+ youths. The resulting impaired ability to regulate sensation seeking drives may 

plausibly contribute to FH+ youths’ increased vulnerability to developing alcohol and other 

substance use disorders. Thus, the enhanced risk for substance use disorders in FH+ youths 

may be at least partially driven by developmental processes present for all youth, but at a 

more risky end of their continuums of variation.

This study had limitations. Our cohort was recruited through advertising, thus potential 

participants were self-selected and may not be fully representative of the FH+ and FH− 

youth in our area. Further, while our sample demographics of mostly Caucasian and 

Hispanic participants are consistent with the greater San Antonio metropolitan area, these 

findings may not necessarily generalize to other ethnic and racial FH+ and FH− populations. 

This study relied on self-report data and did not include parent or other third party report 

measures, although the measures we used have been successfully used in populations this 

age this age range before (e.g., Li et al., 2001, Gilbert et al., 2011, Nandagopal et al., 2011, 

Sanches et al., 2014). Furthermore, we included FH+ but not FH− youths with disorders 

common in families with substance use disorders because these diagnoses are associated 

with increased vulnerability for developing problem substance use (Iacono et al., 2008, 

Tarter, 2002). However, our follow-up analyses indicated these disorders did not drive the 

FH group differences, and we were still able differentiate FH+ Users and Non-Users on 

impulsivity and sensation seeking despite these groups being matched on disorder diagnoses. 

Finally FH+ youths had lower SES and IQ than FH− youths, although neither of these items 

was associated with the impulsivity and sensation seeking measures either at baseline or 

across adolescence.

In summary, increased impulsivity in FH+ youths may make them less able to regulate 

sensation seeking drives that peak in adolescence, which may contribute to their increased 

risk for developing substance use disorders. It will be important for future studies to examine 

how processes develop across late adolescence in FH+ youth and examine reciprocal 

interactions with the development and progression of substance use disorders. It will also be 

of interest to examine how environmental factors such as substance use in the extended 

family, peer relationships, and stressful life events interact with impulsivity and sensation 

seeking on substance use disorder outcomes. A better understanding of how these processes 

influence risk may lead to improved prevention and treatment strategies in vulnerable 

youths.
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Figure 1. 
Barratt Impulsiveness Scale (BIS-11) scores on Total, Non-Planning, Attentional, and Motor 

impulsiveness (means and standard error) across ages 10–15 are shown for FH+ and FH− 

youths (left panel) and FH+ Users and FH+ Non-Users (right panel).
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Figure 2. 
Sensation Seeking Scale (SSS-C) scores (means and standard error) across ages 10–15 are 

shown for FH+ and FH− youths (left panel) and FH+ Users and FH+ Non-Users (right 

panel).
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