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Abstract

There is limited literature on the relationship between sensation seeking and adolescent risk
behaviors, particularly among African Americans. We tested the association between
psychometrically-derived subscales of the Zuckerman Sensation Seeking Scale and the intercepts
and slopes of individual growth curves of conduct problems, sexual risk taking, and substance use
from ages 13-18 years by sex. Boys and girls had different associations between sensation seeking
and baseline levels and growth of risk behaviors. The Pleasure Seeking scale was associated with
baseline levels of conduct problems in boys and girls, baseline substance use in boys, and growth
in sexual risk taking and substance use by girls. Girls had the same pattern of associations with the
Danger/Novelty scale as the Pleasure Seeking scale. Knowledge about the relationships between
adolescent risk taking and sensation seeking can help in the targeted design of prevention and
intervention programs for the understudied population of very low-income, African American
adolescents.
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Despite the ability to accurately perceive risks, adolescents have a greater tendency not to
account for those perceptions in their decision making [1, 2]. Adolescents’ sensation seeking
has been shown to partly explain this disconnect between perceived risk and continued
engagement in risk behaviors. Zuckerman described sensation seeking as “the seeking of
varied, novel, complex, and intense sensations and experiences, and the willingness to take
physical, social, legal, and financial risks for the sake of such experience (1994, p.27)” [3].
In Zuckerman's sensation seeking theory, people higher in sensation seeking demonstrate a
greater willingness to take risks in order to fulfill their greater need for intense sensations.
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This propensity toward risk behavior could lead adolescents toward higher levels of
substance use, greater sexual risk taking, and conduct problems in order to fill this need.

Sensation seeking has been studied in terms of its relationship to substance use [4-16],
sexual risk taking [17-21], and psychopathology [5, 22-27] among adolescents. It is believed
to peak at around age 16 [12, 28], is usually greater in males than females [29-32] and in
whites compared to African Americans [6, 24, 33]. Earlier pubertal timing has been found to
be associated with higher sensation seeking [28, 34].

The relationship between sensation seeking and substance use is especially clear for alcohol
use among adolescents and young adults from both cross sectional [5, 9, 10, 15] and
longitudinal [7, 8, 11, 12, 16] studies. Researchers have also found racial and ethnic
differences in the association between sensation seeking and alcohol use. Pedersen et al.
found that greater increases in sensation seeking predicted greater levels of alcohol use by
whites compared to African Americans [16]. For binge drinking, Sargent et al. found that
sensation seeking's predictive validity was significantly lower for African American
adolescents compared to other racial groups [13]. A longitudinal study of youth age 15 to 26
showed that individuals who had slower declines in sensation seeking as they got older also
had faster increases in alcohol use [8]. Studies have also found an association between
sensation seeking and other substance use, such as marijuana use and smoking [11, 13-15,
35].

A review of studies not limited to adolescents ascertained a clear connection between
sensation seeking and increased sexual risk taking [36]. Studies of adolescents have also
shown a positive association between sensation seeking and sexual risk taking. For example,
in a study of African American females ages 15-21, higher sensation seeking predicted
lower recent condom use, lower consistent condom use, more lifetime sex partners, lower
partner sexual communication, diminished self-efficacy to refuse sex, and higher fear of
condom negotiation [17]. Even after controlling for risk and protective factors in this
sample, one domain-specific aspect of sensation seeking—sexual sensation seeking—was
still associated with multiple sex partners and inconsistent condom use [18]. Similar findings
were reported in a study of white adolescents in that higher sensation seeking was also
associated with lower condom use [20] and having sex without contraception [21].

There are few studies examining sensation seeking and youth conduct problems. In a
longitudinal sample, individual increases in sensation seeking were associated with increases
in delinquency from childhood to adolescence [22]. An association was also found between
sensation seeking and conduct problems in a low-income, diverse middle school sample [5].

In summary, there is scant literature on the relation between sensation seeking and sexual
risk taking and conduct problems in adolescent populations, particularly African American
populations. In addition, few studies have examined both initial levels and growth of
outcome variables in relation to sensation seeking. In the current study, we examined
whether sensation seeking was associated with individual growth curves for conduct
problems, sexual risk taking, and substance use in a sample of very low-income, African
American adolescents. To ensure that our measure of sensation seeking was valid and

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Byck et al.

Methods

Measures

Page 3

reliable for this sample, we first conducted a psychometric analysis of the items, explained
in detail elsewhere [37]. The resulting modified version of the Zuckerman Sensation
Seeking Scale (SSS-V) [29] used in our analysis addresses a limitation [38] of the SSS-V as
a predictive measure when adolescent risk behaviors such as alcohol and drug use, and
sexual behavior are used as study outcomes, since many of the items ask about these exact
behaviors. Our revised version, based on psychometric analyses, limits these items to a
single sub-scale. We hypothesized that sensation seeking would be associated with high
initial levels of risk behaviors as well as increased growth in these behaviors across
adolescence.

The Gene, Environment, Neighborhood Initiative (GENI) included a community sample of
592 adolescents aged 13 through 18 and their primary caregivers. GENI was a single time
point sub-study of the Mobile Youth Survey (MYS), an annual community-based, multiple
cohort longitudinal study which occurred from 1998 through 2012 and has been described in
detail elsewhere [39-41]. Briefly, the MYS focused on 9-19 year-old adolescents who lived
in extremely impoverished neighborhoods in the Mobile, Alabama metropolitan statistical
area (MSA). MYS researchers used both active and passive recruitment methods. Annual
MY interviews were conducted in-person by trained interviewers. For the GENI interview,
adolescents and caregivers participated in an approximately two hour interview between
2009 and 2011, and were compensated $30 and $40, respectively, for their participation and
travel costs. Written parental consent and youth assent were obtained. The Institutional
Review Boards at Northwestern University, Virginia Commonwealth University, the
University of Alabama, and the University of Illinois at Chicago approved this study.

Sensation Seeking—Sensation seeking was measured at the time of the GENI interview
using the 40-item Zuckerman Sensation Seeking scale [29, 42]. The wording of several
questions was changed to be more relevant to the time period, place and experiences of the
population being studied (i.e., urban, low-income African American adolescents). For
example, a question about art (i.e., “The essence of good art is in its clarity, symmetry of
form and harmony of colors™”) was changed to asking about buildings with graffiti (“I like
looking at buildings that are clean and don’t have any graffiti or tagging”). The original
SSS-V consists of four subscales: Disinhibition, which consists of items describing the need
to disinhibit behavior in the social sphere by drinking, partying and seeking variety in sexual
partners (a = .64 in this sample); Boredom Susceptibility, which indicates an aversion for
repetitive experience of any kind, routine work, or even dull or predictable people (o = .51);
Experience Seeking, which is the desire to seek new experiences through the mind and
senses by living in a nonconforming life style with unconventional friends, and through
travel (a =.29); and Thrill/Adventure Seeking, which consists of items expressing desires to
engage in sports or activities involving some physical danger or risk (a = .65). Reliability
for the full scale with all items was much higher than the subscales (a = .76).
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A range of factor and cluster-based analyses [37] suggested that 31 of the 40 items be
retained, thereby forming three separate subscales that showed small to moderate
correlations (r = .12 - .39). The subscales were Pleasure Seeking (12 dichotomous items; o
=.75), Danger/Novelty Seeking (10 dichotomous items; a = .63), and Thrill Seeking (8
dichotomous items; a =.70); note that scales using dichotomous items tend to have lower
alphas than those with polytomous items [43]. The Pleasure Seeking subscale included items
that assess sexual desire, enjoying wild parties and friends, and attitudes about getting high.
The Danger/Novelty Seeking scale included items such as wanting to shoot a gun, do
frightening things, and intensely disliking boredom. The Thrill Seeking scale included items
such as wanting to climb a tall building, jumping off diving boards, and jumping out of a
plane with a parachute. Given superior psychometric quality of the revised scale structure in
this sample, it is used in the following analyses.

Problem Behaviors—The MYS included a structured instrument protocol with questions
concerning respondents’ self-reported risk behaviors. Composite variables for drug use,
conduct problems, and sexual risk taking were created using questions from the MYS; we
have used these composite variables in other analyses [44, 45]. Substance use was a
composite variable of the use of cigarettes, alcohol, and marijuana in the previous month
and cocaine in the previous year. The conduct problems composite variable consisted of the
following items: 1) hang out with gang members; 2) suspended from school, previous year;
3) expelled from school, previous year; 4) arrested, previous year; 5) in a physical fight, past
three months; and 6) carried a knife, razor or gun, past three months. Sexual risk taking was
measured by combining responses to the number of sexual partners in the previous year and
condom use in the previous 90 days to create a sexual risk scale from 0-3. Abstinent
participants were given a 0 score, participants with one sexual partner who always used a
condom were scored as 1, participants who either had multiple partners and always used a
condom or who had one partner and inconsistent condom use were scored as 2, and
participants with multiple partners and inconsistent condom use were scored as 3.

We tested the association between sensation seeking subscales from the GENI interview and
the individual growth curves for the MYS composite variables of conduct problems, sex
risk, and drug use. MYS data for these analyses was taken from the annual assessments
between 2001 and 2011. Sex and age were reported at each MYS wave. For each participant
at each time point, composite variables were formed for each risk behavior as described
above. Variables at each wave were recoded to reflect that participant's age at time of
collection. The result was variables for all three risk behaviors at each age from 12 to 18 that
were used to estimate the latent growth curves. Analyses were split by sex in order to better
understand the differing effects of sensation seeking on risk behavior for boys and girls. All
analyses for the current study were performed in MPlus version 7.11 [46] using maximum
likelihood for the estimation of the models with missing data, so as long as the participant
had at least one wave of MYS data they were included in the model.
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The demographic characteristics of the sample are provided in Table 1. The mean age of
adolescent participants was 15.9 years (SD=1.42), 51.2% were female, almost all (98.8%)
were African American, and 84.2% were attending a regular school program or had
completed school. In terms of the characteristics of their caregivers, 40.4% of adolescents
had a currently working caregiver, 47.9% of their caregivers had less than a high school
education, 53.9% were never married and had no live-in partner, and 50.7% lived on less
than $10,000 in the previous year (84.3% lived on less than $20,000).

Because the MYS is a multi-cohort study in which participants did not participate in every
wave, GENI participants do not all have complete data from ages 12 to 18 (mean number of
waves = 3.97, SD = 1.70). We tested whether the number of MY'S waves participants
completed predicted differences in the GENI demographic and study variables. There was
no significant difference on gender or race. Older participants had more waves than younger
participants (§ = .39, p<.001) and participants who were not in school had more waves than
participants who were in school or who had completed high school (§ = .13, p = .001).
Linear regressions were used to test whether number of waves predicted differences in
sensation seeking. There was no significant difference for either the Pleasure Seeking or
Danger/Novelty Seeking subscales (results not shown). Participants with fewer waves did
have higher scores on the Thrill Seeking subscale (f = -.09, p = .03).

Descriptives for study variables are in Table 2. All risk behavior variables, with the
exceptions of substance use at ages 12 and 13, were within West, Curran, and Finch's
acceptable ranges for skewness and kurtosis [47].

We tested growth models for each risk behavior without examining association with
sensation seeking (Table 3). Intercepts were set at age 12 and represent baseline risk
behavior at that age. Growth refers to the linear slope of risk behaviors from age 12 to 18.
For conduct problems, the intercept was significant for both boys ($y=1.79, p<.001) and
girls (Bp=1.90, p<.001) but slope was not significant for either. For sex risk, both the
baseline levels (boys: Bp=1.65, p<.001; girls: Bp=0.22, p<.001) and growth (boys: $1=0.60,
p<.001; girls: B1=1.24, p<.001) were significant. Substance use in boys also had a significant
intercept (Bp=0.81, p<.001) and slope (;=0.65, p<.001); the same pattern was true for girls
(Bp=0.92, p<.001; B1=0.89, p<.001). In terms of variance, the pattern is the same except that
variance in sexual risk taking growth for boys is not significant and variance in baseline
substance use for girls is not significant.

Sensation seeking subscales were subsequently included in the growth models and
separately tested as predictors of baseline risk behavior and growth (Table 4). The Pleasure
Seeking scale consisted mostly of items that measured alcohol and drug use and risky sexual
behavior. This subscale was associated with baseline conduct problems in both boys
(Bo=0.34, p<.001, R?=.12) and girls (By=0.41, p<.001, R?=.17), baseline substance use in
boys (Bg=0.42, p<.001, R?=.17), and growth of sexual risk behavior (3;=0.35, p<.001, R2=.
12) and substance use (B;=0.37, p<.05, R2=.13) in girls.
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The Danger/Novelty Seeking scale was not associated with any baseline or growth in risk
behaviors for boys. Among girls, it followed the same pattern as the Pleasure Seeking
subscale with significant associations between sensation seeking and baseline conduct
problems (Bg=0.26, p<.05, R2=.07), growth in sex risk (81=0.24, p<.001, R2=.06), and
growth in substance use (B1=0.32, p<.05, R2=.10). The Thrill Seeking subscale was not
associated with any baseline or growth in risk behaviors for either girls or boys.

We examined the results after controlling for pubertal timing as well and found similar
associations (data not shown). In addition, age at which sensation seeking was measured was
not associated with the level of sensation seeking.

Discussion

This study examined the initial levels and growth in conduct problems, sexual risk taking,
and substance use by sex based on self-reported sensation seeking. Growth curves showed
that, except for growth in conduct problems, baseline levels and growth of all outcome
variables were significant for boys and girls. However, using psychometrically derived
subscales of the SSS-V, we found that boys and girls had different associations between
sensation seeking and baseline levels and growth of adolescent risk behaviors. Other than
Pleasure Seeking, which consisted mainly of items about attitudes toward substance use and
sexual behavior that one would expect to be associated with the outcomes studied, girls
exhibited associations with Danger/Novelty Seeking and all three risk behaviors while boys
did not show any other associations.

The subscales that we utilized in this study address a criticism that using the SSS-V when
studying risk behaviors “is a serious confounding factor, and casts doubt on the nature of the
relationship between these types of behavior and sensation seeking” because of the
similarity in sensation seeking items and risk behaviors [38 p.289]. The fact that the
Pleasure Seeking subscale includes almost all the sexual risk taking and substance use items
from the SSS-V allowed us to examine the relationship between the risk behaviors and the
two subscales that consisted of the other sensation seeking items. At the same time, it would
be premature to completely abandon the Pleasure Seeking scale when it comes to
understanding change in sexual risk and substance use behaviors. The sensation seeking
items that make up the Pleasure Seeking scale capture attitudes and preferences toward

substance use and sexual risk taking (e. g., “I like spending time with people who have had
lots of sex” and “I have more fun after drinking alcohol™) as well as other pleasure seeking
attitudes (e.g., “I like wild parties”). Understanding how this subscale relates to growth in

risk behaviors provide insight into the association between attitudes and reports of actual
behavior.

When studying sexual risk taking as an outcome, some researchers have specifically used
items which specifically measure sexual sensation seeking (e.g., “I enjoy having sex on the
spur of the moment™) compared to more general measures of sensation seeking [17, 48, 49];
these studies found a relationship between sexual sensation seeking and sexual risk taking
among African American adolescent girls. Our study examined the relationship between
more general danger and thrill seeking experiences and sexual risk taking. Girls in our
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sample showed an association between growth in sexual risk behaviors and the Pleasure
Seeking and Danger/Novelty subscales. Boys did not show any association between growth
in sexual risk behaviors and the sensation seeking subscales. As the sex-related items in the
SSS-V are more general (e.g., “A person should have a lot of sexual experience before
settling down” vs. “It's better if people wait until they are married to have sex™), our scales
measure a different construct than the sexual sensation seeking scales used in other studies.
Our findings indicate that girls who were less fearful and more prone to becoming bored
were having greater increases in risky sexual behavior and substance use over time, as well
as baseline conduct problems, whereas the same was not true for boys.

Researchers may want to replicate the subscales we used when studying urban, low-income
African American adolescent populations. Two studies of the Brief Sensation Seeking Scale
(BSSS and BSSS-4), which consists of eight or four items from the SSS-V, found lower
internal consistency for African Americans [33, 50]. Pedersen et al. questioned whether
factors such as cultural norms, weak associations between sensation seeking and alcohol use
in African American youth, and differences in religiosity, discrimination and peer use
change the relationship between sensation seeking and risk behaviors in this population [16].
Because of the limited literature on sensation seeking and adolescent risk taking, other than
substance use, especially among African American youth, our findings provide more
information for researchers interested in studying sensation seeking, psychopathology, and
sexual risk taking in adolescent African American populations. This line of research is
especially important for future intervention and prevention work that incorporates sensation
seeking. Further work taking the next steps to address the differences between White and
African American populations will be necessary in order to most effectively include African
American adolescents in such interventions. The association between sensation seeking and
risk behaviors beyond just substance abuse may be important for interventions that address
sexual risk taking and conduct problems. The importance of acknowledging the impact of
sensation seeking in such intervention and prevention work is an important future direction.

A valid question about the relationship between sensation seeking and adolescent risk
behavior outcomes is the direction of the relationship. It may be that individuals high in
sensation seeking are more likely to exhibit risk behaviors, such as drinking and drug use, or
that individuals who begin exhibiting risky behaviors then become prone to wanting higher
sensation experiences; cross-sectional evidence for the former supports the dual systems
theory of adolescent risk taking [22]. Our study, which uses a combination of cross-sectional
(sensation seeking) and longitudinal (risk behaviors) data cannot answer the directionality
question, particularly as the sensation seeking report may have occurred after some of the
longitudinal risk behavior reports; however, the age at which sensation seeking was
measured was not associated with the level of sensation seeking. Because of this limitation,
we have interpreted the effects found in this study as associations rather than as predictions.

There are several other limitations worth noting. The findings are based on a sample of
African American, low-income youth in the Southern U.S., so they may not generalize to
other populations. Because adolescent reports in interviews may be biased, we used a
computerized self-administered interview approach, which removes the need for
interviewers to ask sensitive questions and may provide a more accurate assessment of youth

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Byck et al.

Summary

Page 8

risk behaviors [51, 52]. Although our analytical software employed accepted methods of
handling missing data, it is possible that those with fewer MYS waves and who were young
enough to complete future waves (as opposed to those who aged out of the study), differed
from those who completed more waves of data.

The current study extends the research on the association between sensation seeking and risk
behaviors in adolescence beyond substance use to also address sexual risk taking and
conduct problems in a low-income African American sample. Boys and girls had different
associations between sensation seeking and baseline levels and growth of risk behaviors.
The Pleasure Seeking scale was associated with baseline levels of conduct problems in boys
and girls, baseline substance use in boys, and growth in sexual risk taking and substance use
by girls. Girls had the same pattern of associations with the Danger/Novelty scale as the
Pleasure Seeking scale. Knowledge about the relationships between adolescent risk taking
and sensation seeking can help in the targeted design of prevention and intervention
programs for the understudied population of very low-income, African American
adolescents.

Knowledge about personality traits can help with the design and implementation of
prevention and intervention programs. Health communications and media campaigns can be
specifically targeted to high sensation seekers as has been done with safe sex [53] and
substance use [54]. The relationships reported here between certain types of sensation
seeking and initial levels and growth of conduct problems, substance use, and sexual risk
taking among African American adolescents can help in the appropriate design of programs
targeting adolescents at different stages of adolescence.
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Table 1

Participant Demographics (N=592 Adolescents)

Variable % (No.)

Adolescent Characteristics

Sex
Male 48.8 (289)
Female 51.2 (303)
African American 98.8 (584)

*
Age at GENI Interview

13 1.7 (10)
14 19.1 (113)
15 20.5 (121)
16 205 (121)
17 20.6 (122)
18 17.6 (104)
School Attendance Status
Yes, regular school program 80.5 (475)
Yes, vocational/technical 0.7 (4)

Yes, special education for limited abilities 0.2 (1)

Home schooling 0.3(2)
Not in school 4.2 (25)
Dropout 3.7 (22)
GED program 4.9 (29)
Graduated/completed school 3.7(22)
Other 1.7 (10)
Caregiver Characteristics
Currently Working
Yes 40.4 (239)
No 59.6 (352)
Educational Level
Less than high school 47.9 (283)
High school graduate 27.9 (165)
Some college/specialized training 18.8 (111)
College graduate or higher 5.4 (32)
Marital Status
Married 17.6 (104)
Never married/no live-in partner 53.9 (318)
Separated/divorced/widowed 25.6 (151)
Live-in partner 2.9(17)
Amount Lived on Past Year
<$10,000 50.7 (299)
$10,000-$19,999 33.6 (198)
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Variable % (No.)
$20,000-$29,999 8.8 (52)
$30,000 or more 6.9 (41)

Relationship to Child
Biological mother 74.5 (441)
Other female 16.9 (100)
Any male 8.6 (51)

*
Mean age=15.9 (sd=1.42)
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Descriptives for Study Variables

Variable N M (SD)
Sensation Seeking
Pleasure (Centered) 583 0 (2.74)
Danger (Centered) 583 0 (1.90)
Thrill (Centered) 583  0(2.14)
Conduct Problems
Age 12 333 1.70 (1.62)
Age 13 369 1.89 (1.78)
Age 14 382 2.24 (1.90)
Age 15 333 2.22(1.87)
Age 16 283 2.20 (2.06)
Agel7 233 1.97 (1.97)
Age 18 141 1.47 (1.68)
Sexual Risk
Age12 362 .44(.93)
Age13 402 .75 (1.13)
Age 14 341 .97 (1.19)
Agel5 332 1.06 (1.14)
Age 16 287  1.30 (1.15)
Age 17 237 1.43(1.16)
Age18 142 1.65 (1.05)
Substance Use

Age 12 388 .40 (1.08)
Age13 420  54(1.18)
Age 14 432 .77 (1.35)
Age 15 367 .81(1.29)
Age16 321 1.12(1.63)
Age 17 259 1.25(1.71)
Age 18 165 1.34(1.83)
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