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Abstract

Risk-taking propensity and sensation seeking are developmentally meaningful
traits for emerging adults, individuals ages 18 to 25 years. Adverse childhood
experiences (ACEs) of childhood abuse and neglect, exposure to domestic
violence, residing with a substance abusing or mentally ill caregiver, and
growing up with an incarcerated family member negatively impact the well-
being of emerging adults. However, the specific association between ACEs
and risk-taking propensity and sensation seeking has not been previously
examined in this age group. This study aims to determine whether ACEs are
individually or cumulatively related to risk-taking propensity (assessed by the
Domain-Specific Risk-Taking Scale) and sensation seeking (assessed by the
Behavior Inhibition System/Behavior Approach System Scales) in a diverse
sample of undergraduates, n = 436; M,,. = 19.73 years (SD = 1.83 years); 67%
female; 22% Hispanic. Multivariate ordinary least squares regressions were
run to examine the association between ACEs and risk-taking propensity
and sensation seeking. Individually, emotional abuse predicted greater
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inhibition (B = .28, p <.001), growing up with a mentally ill family member (B
=—.12, p <.05) and emotional neglect (B =—.13, p <.05) predicted reduced
motivation to pursue rewarding cues, and emotional neglect (B = —.12, p
< .05) and witnessing domestic violence (B = —.10, p < .05) predicted less
reward responsiveness. No cumulative effects were found. ACEs related
to environmental instability may have a unique impact on sensation seeking
domains in emerging adults. Clarifying the role of sensation seeking in
emerging adults can contribute to better understanding of risk and resilience
factors in this vulnerable population.

Keywords
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Risk-taking propensity is the tendency to take risks in response to poten-
tially rewarding cues, despite associated negative consequences (Fowles,
1980). Sensation seeking is the tendency to seek out and pursue novel,
arousing, and stimulating experiences (Zuckerman, 1979). Heterogeneity
in the literature indicates that these constructs can promote or decrease dif-
ferent aspects of adaptive functioning. For example, higher risk-taking pro-
pensity is associated with greater entrepreneurship (Stewart & Roth, 2001)
and greater “mental toughness” in athletes (Crust & Keegan, 2010). And
higher sensation seeking is associated with greater interpersonal effective-
ness (Arasaratnam & Banerjee, 2011), intelligence (Raine, Reynolds,
Venables, & Mednick, 2002) adaptivity toward negative life experiences
(Smith, Johnson, & Sarason, 1978), and more functional behavioral out-
comes (O’Connor & Jackson, 2008). However, greater risk-taking propen-
sity and sensation seeking are also related to engagement in health risk
behaviors, including risky sex and drug use (Pharo, Sim, Graham, Gross, &
Hayne, 2011; Schwartz et al., 2009), which can lead to physical and sexual
victimization (Messman-Moore, Ward, & Brown, 2009; Ullman, Najdowski,
& Filipas, 2009; Van Roode, Dickson, Herbison, & Paul, 2009). During
emerging adulthood (ages 18-25 years), a time period marked by explora-
tion and instability (Arnett, 1996; Tanner & Arnett, 2016), there is increased
risk-taking propensity (Dohmen et al., 2011; Josef et al., 2016; Mata, Josef,
& Hertwig, 2016) and relatively high sensation seeking (Arnett, 2004,
2007), highlighting the importance of understanding these traits in this
population.
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Risk-taking propensity and sensation seeking differ in that sensation seek-
ing does not always result in taking risks, and risk-taking propensity does not
require novelty seeking (Pizam et al., 2004). However, it is as yet unclear if
these traits are truly distinct. In adolescents, research suggests that both traits
predict substance use (MacPherson, Magidson, Reynolds, Kahler, & Lejuez,
2010); however, the literature also indicates that only sensation seeking, and
not risk-taking propensity, predicts risk-taking behaviors for adolescents and
adults (Popham, Kennison, & Bradley, 2011; Romer et al., 2011; Tymula et
al., 2012). Relatedly, the sub-constructs of sensation seeking (e.g., fun-seek-
ing and reward responsiveness sensation seeking) and risk-taking propensity
(e.g., financial, social, and recreational risk-taking propensity) have not yet
been explored in emerging adults.

Adverse childhood experiences (ACEs) are stressful events that include
physical and emotional neglect, physical and sexual abuse, and exposure to a
substance using family member, among others. The relationship between
ACE:s and traits of risk-taking and sensation seeking is not well understood.
There is evidence that risk-taking propensity mediates between ACEs and
negative outcomes (Braquehais, Oquendo, Baca-Garcia, & Sher, 2010).
There is also evidence that risk-taking propensity and sensation seeking
mediate between childhood traumatic events and risk-taking behaviors in
adolescents (Bornovalova, Gwadz, Kahler, Aklin, & Lejuez, 2008). These
findings indicate that both traits are associated with a history of ACEs and
may even explain specific outcomes associated with ACEs. However, no
study to date has explored these relationships in emerging adults.

It is also unclear if there are unique relationships between specific ACEs
and risk-taking propensity and sensation seeking. Relatedly, experiencing
multiple ACEs (cumulative ACEs) is associated with greater mental health
difficulties (Dube, Felitti, Dong, Giles, & Anda, 2003b; Evans & Cassells,
2014), increased health risk behaviors, and early morbidity in a graded fash-
ion (Campbell, Walker, & Egede, 2016). It is not yet known, however, if
cumulative ACEs impact risk-taking propensity and sensation seeking in a
graded fashion, findings that could help explain how cumulative ACEs
impact adaptive functioning.

The objective of the current study is to clarify the relationship between
individual and cumulative ACEs and risk-taking propensity and sensation
seeking in a sample of emerging adult undergraduates. We predict that (a)
risk-taking propensity and sensation seeking will be weakly to moderately
correlated with each other, representing related, but distinct, constructs; (b)
individual ACEs will predict risk-taking propensity and sensation seeking;
and (c) compared with individual ACEs, cumulative ACEs will have a stron-
ger relationship with risk-taking propensity and sensation seeking.
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Method

Participants

Between 2015 and 2016, a diverse group of undergraduate participants from
a public New York City university completed an online study assessing
ACE:s, psychopathology, interpersonal relationships, risk-taking propensity,
and sensation seeking (N = 518). The sample was restricted to only include
emerging adults (ages 18-25 years; M = 19.73, SD = 1.83; n = 436; see
Supplemental Table 4). Of the 436 participants, 66.70% identified as female
(n=278), 21.60% (n = 90) as Hispanic, 33.00% as Asian (n = 137), 36.90%
(n =153) as Caucasian, and 30.10% (n = 125) as “Other” (see Supplemental
Table 1 for prevalence rates).

Procedure

Participants enrolled in “Introduction to Psychology” participated in an
online survey, using Instantly™ (a data-collecting platform), which has been
used in previous research with emerging adults (Nikulina, Gelin, & Zwilling,
2017). Participants spent, on average, 89 min completing the survey and were
compensated with course credit. Self-reported ACEs are at least as reliable as
face-to-face interviews (Barr et al., 2017) and child services records (Nooner
et al., 2010), suggesting that an online format is appropriate. All procedures
were institutional review board (IRB) approved.

Measures

ACEs were assessed using the Adverse Childhood Experiences Survey (Dube
et al., 2003a; Felitti et al., 1998), a well-used measure (Anda et al., 2006;
Bruskas & Tessin, 2013) of (a) sexual, physical, and emotional abuse; (b)
emotional and physical neglect; and (c) stress associated with witnessing
domestic violence, having an incarcerated or mentally ill household member,
and exposure to substance abuse, all occurring before the age of 18 years. The
first wave of the original ACEs study conducted by Felitti and colleagues
(1998) did not include emotional and physical neglect. Wave II of the original
ACEs study (1997) included these new ACEs variables, which have been
included in ACEs research thereafter (Dube et al., 2003a). As such, in the
current study, ACEs scores range from 0 (no ACEs) to 9, with scores indicat-
ing total number of ACEs experienced. Cumulative ACEs were calculated by
adding up endorsed ACEs to create a total number of ACEs experienced.
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Risk-taking propensity was assessed using the Domain-Specific Risk-
Taking Scale (DOSPERT; Blais & Weber, 2006; Weber, Blais, & Betz, 2002),
a reliable and valid measure (Harrison, Young, Butow, Salkeld, & Solomon,
2005) yielding five individual domains (ethical, financial, social, health/
safety, and recreational) and an overall total risk-taking domain (Highhouse,
Nye, Zhang, & Rada, 2016). Participants read 30 statements about engaging
in specific behaviors and rated their perception of associated risk from 1 (Not
at all risky) to 7 (Extremely risky). Total scores were calculated for each
domain; higher scores indicate greater risk-taking propensity. Recreational
(o =.85), Financial (o =.78), and Overall (o0 = .86) subscales had acceptable
internal reliability, but Social (o = .62), Ethical (o = .67), and Health/Safety
(o0 =.68) did not and were, therefore, excluded from subsequent analyses.

Sensation seeking was assessed using the Behavior Inhibition System/
Behavior Approach System Scale (BIS/BAS; Carver & White, 1994). This
scale is based on The Reinforcement Sensitivity Theory, which outlines
orthogonal dimensions of BIS and BAS that explain motivation to pursue
high-intensity stimulation or sensation seeking (Pickering et al., 1997).
Compared with other measures (e.g., Arnett Inventory of Sensation Seeking;
Arnett, 1994), this measure conceptualizes sensation seeking independent of
risk-taking propensity and is well used across fields (Markarian, Pickett,
Deveson, & Kanona, 2013; Voigt et al., 2009). It consists of one BIS scale
(avoidance of aversive outcomes) and three BAS scales: BAS Drive (motiva-
tion to pursue one’s goals), BAS Reward Responsiveness (sensitivity to
reward), and BAS Fun-seeking (spontancously pursuing novel rewards).
Participants rated each of the 24 scale items from 1 (very true for me) to 4
(very false for me) and items were summed to create subscale scores, with
higher BAS scores indicating greater sensation seeking and higher BIS scores
indicating the opposite. BIS (o = .78), BAS Reward Responsiveness (o =
.74), and BAS Drive (o = .76) had acceptable internal reliability, but BAS
Fun-seeking (o = .62) did not and was removed from subsequent analyses.

Demographics were measured with questions about age (continuous),
gender (male/female), race (White, Black/African American, American
Indian/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander,
Other), ethnicity (Hispanic or not), and childhood and current income (ordi-
nal categories of equal range). For parsimony, race was collapsed into three
categories of equivalent size (33.00% Asian, 36.90% Caucasian, and 30.10%
Other). Childhood and current income were also each collapsed into three
distinct categories of (a) less than US$35,000, (b) US$35,000 to US$74,999,
and (¢) US$75,000 or more (see Supplemental Table 1 for prevalence in each

category).
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Statistical Analyses

Analyses were conducted using SPSS 25. All outcome variables were square
root transformed, correcting for skew and kurtosis. Bivariate associations
assessing the relationship between variables were run and multivariate outliers
removed. Continuous variables (BIS, BAS Drive, and Reward Responsiveness;
DOSPERT financial, recreational, and overall; cumulative ACEs, age) were
assessed using Pearson’s correlation. Discrete variables were assessed using ¢
tests (gender, ethnicity, individual ACEs) and analysis of variance (ANOVA;
race, childhood, current income). Pearson’s correlations were used to address
the first hypothesis, looking at the relationship between risk-taking propensity
and sensation seeking. To address the second and third hypotheses regarding
the relationship between individual and cumulative ACES and risk-taking
propensity and sensation seeking, six multivariate ordinary least square regres-
sions were run. In each regression, a risk-taking propensity or sensation-seek-
ing subscale was the outcome and only predictors that were significantly
associated (p < .05) in bivariate analyses were included, limiting predictors,
thereby decreasing Type I error (Hinkle, Wiersma, & Jurs, 1998).

Results

Prevalence of ACEs, Risk Taking, and Sensation Seeking

In the current sample, within sensation seeking, average values of individual
domains were as follows: inhibition (M = 21.12, SD = 3.83), drive (M =
11.77, 8D = 2.35), and reward responsiveness (M = 17.80, SD = 2.15). Within
risk-taking propensity, sub-domains’ average values were as follows: recre-
ational (M =21.71, SD = 9.65), financial (M = 15.26, SD = 6.73), and overall
(M=93.85.SD =23.72; see Supplemental Table 5). Emotional abuse was the
most common ACE (26.00%), followed by having a mentally ill family mem-
ber (25.30%). Having an incarcerated household member (3.50%) was least
common, with all other ACEs occurring in 10.10% to 15.00% of the sample.
Participants reported experiencing 1.5 ACEs, on average, and 63.40%
reported experiencing one or more ACE. See Supplemental Table 1 for preva-
lence rates of all individual ACEs.

Bivariate Correlations Between Predictors and Risk Taking and
Sensation Seeking

Bivariate ¢ tests and correlations are detailed in Supplemental Tables 2 to 5.
Supplemental Table 2 presents associations between ethnicity and gender and
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outcome measures of sensation seeking and risk-taking propensity.
Supplemental Table 3 presents associations between race, childhood, and
current income and sensation seeking and risk-taking propensity outcomes.
Supplemental Table 4 presents associations between individual ACEs and
outcomes. Supplemental Table 5 presents associations between cumulative
ACE:s and age and outcomes. Across all bivariate correlations, multiple sig-
nificant predictors for each outcome measure were revealed. Specifically,
emotional abuse, mental illness, cumulative ACEs, and being female were
associated with greater behavioral BIS inhibition, whereas physical neglect
was associated with less inhibition. Emotional neglect, substance use, mental
illness, and cumulative ACEs were associated with less BAS drive. Emotional
neglect, physical neglect, domestic violence, age, and being male were asso-
ciated with less BAS reward responsiveness. Hispanics and males had greater
DOSPERT Recreational scores. Physical neglect and being male were associ-
ated with greater DOSPERT financial risk taking. Physical neglect, physical
abuse, cumulative ACEs, being Hispanic, and being male were associated
with greater overall DOSPERT risk-taking.

Hypothesis |: Bivariate Associations Between Risk-Taking
Propensity and Sensation Seeking

Results addressing our first hypothesis can be found in Supplemental Table 5,
along with effect sizes. In support of our first hypothesis, risk-taking propen-
sity domains (BIS, BAS Drive, and Reward Responsiveness) were signifi-
cantly associated with sensation-seeking domains (DOSPERT Recreational,
Financial, Overall), except for DOSPERT Recreational and BAS Reward.
BIS and BAS Reward were negatively associated with all DOSPERT mea-
sures; BAS Drive was positively associated with all DOSPERT measures.
Associations between risk-taking propensity and sensation seeking were of
small to medium effect size.

Hypotheses 2 and 3: Regressions Predicting Risk-Taking
Propensity and Sensation Seeking

Results addressing our second and third hypotheses can be found in
Supplemental Table 6, along with effect sizes and significance. In partial sup-
port of our second hypothesis, individual ACEs predicted select outcome
measures. Specifically, emotional abuse predicted greater inhibition, mental
illness and emotional neglect predicted less BAS Drive, and emotional
neglect and domestic violence predicted less BAS Reward. No other
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individual ACEs significantly predicted any other BIS/BAS or DOSPERT
outcomes. Results did not support our third hypothesis; cumulative ACEs did
not predict greater BIS/BAS or DOSPERT than individual ACEs. In fact,
cumulative ACEs did not significantly predict any outcome measure in mul-
tivariate analyses.

Other Findings: Gender Effects

Gender effects can be found in Supplemental Table 6, including effect sizes
and significance. For all regressions, except BAS Drive, gender significantly
predicted outcomes in the following pattern: For sensation-seeking BIS and
BAS Reward, females had higher inhibition and reward responsiveness,
compared to males. However, for risk-taking DOSPERT Recreational,
Financial, and Overall, females had lower risk-taking propensity than males.

Discussion

The current study aimed to clarify the relationship between ACEs and risk-
taking propensity and sensation seeking in emerging adults. As in prior
research (Pizam et al., 2004), the current study found small to medium cor-
relations between risk-taking propensity and sensation seeking, suggesting
that they are related, but distinct constructs. We also found that some ACEs
were associated with sensation seeking but none were related to risk-taking
propensity. This provides further evidence that despite being inter-related and
often used interchangeably, these constructs are distinct. There is limited
precedent to explain the unique association of ACEs with sensation seeking,
but it is possible that sensation seeking is governed by brain-based reward
systems that are relatively contextually stable (Balconi & Vanutelli, 2016).
Comparatively, risk-taking propensity is thought to be context specific
(Steinberg, 2008). This context specificity may lead to greater situational
variability that masks significant effects. Similarly, longitudinal findings
indicate that while both risk-taking propensity and sensation seeking increase
in early adolescence, sensation seeking follows a linear path and risk-taking
propensity follows a curvilinear path (MacPherson et al., 2010), suggestive
that there may be greater variability in development of this trait, which may
also mask significant effects.

The individual ACEs that significantly predicted sensation seeking (emo-
tional abuse and neglect, witnessing domestic violence, exposure to mentally
ill family member) are related to environmental instability, as compared to
ACE:s that are directly physical in nature (e.g., physical or sexual abuse).
Childhood environmental instability can lead to “schemas of unpredictability”
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or internal models of the world as chaotic and unstable (Ross & Hill, 2002).
To this effect, research indicates that adults who experienced childhood emo-
tional abuse and neglect tend to have schemas that broadly impact worldview
(Wright, Crawford, & Del Castillo, 2009) and that emotional abuse and neglect
can be more impactful than concurrent traumatic events (Spertus, Yehuda,
Wong, Halligan, & Seremetis, 2003). Importantly, one study found that emo-
tional abuse is associated with greater adult emotional inhibition (i.e., general
withdrawal; Krause, Mendelson, & Lynch, 2003), which explains decreased
sensation seeking in those who experienced emotional abuse and neglect in
the current study. Similarly, environmental instability like witnessing domes-
tic violence is associated with school-age academic outcomes more than bio-
logical risks (Gross, Mettelman, Dye, & Slagle, 2001), highlighting the
developmental impact of environmental instability. Previous research also
shows that family instability is related to sensitivity to rewarding cues (Hill,
Jenkins, & Farmer, 2008) and that witnessing domestic violence is related to
sensation seeking (Trocki & Caetano, 2003). These findings indicate that
ACEs related to environmental instability have significant, long-lasting
impacts and that sensation seeking is one such outcome in emerging adults.

Our findings that experiencing the specific ACEs described above are
related to decreased sensation seeking can shed light on the relationship
between ACEs and often-found negative adaptive outcomes. For example, in
adults, ACEs are associated with impaired social functioning (Felitti & Anda,
2010), worse academic outcomes (Bethell, Newacheck, Hawes, & Halfon,
2014), and greater functional impairment (Springer, Sheridan, Kuo, &
Carnes, 2003). It is possible that sensation seeking may be the mechanisms
through which ACEs impacts these domains. Research indicates that the sub-
domains of sensation seeking (decreased inhibition, motivation to pursue
novelty, and sensitivity to reward) are associated with enhanced interpersonal
functioning, intelligence, and adaptivity (Arasaratnam & Banerjee, 2011;
Raine et al., 2002; Smith et al., 1978). As such, those who experience ACEs
may perform worse in these domains due to decreased sensation seeking. In
other words, sensation seeking may function as a mediator or moderator
between ACEs and these domains. Biological support for this model may be
that childhood trauma is known to alter the biological stress system and leads
to decreased cerebellar volume, which is associated with brain-based reward
systems (De Bellis & Zisk, 2014) associated with sensation seeking. Future
research should explore the mediating and moderating role of sensation seek-
ing in emerging adult ACEs survivors, specifically in the context of gender
and ethnic diversity, as described in the following paragraphs.

In the current study, no relationship was found between cumulative ACEs
and risk-taking propensity and sensation seeking. Whereas research indicates
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a dose-response effect of cumulative ACEs on physical, mental, and emo-
tional health (Dube et al., 2003b; Evans & Cassells, 2014; Hughes et al.,
2017; Waite, Davey, & Lynch, 2013), this effect has not been found regarding
intimate partner violence (Nikulina et al., 2017). It is possible that prior stud-
ies of cumulative ACEs do not account for the possibility that individual
effects are driving observed cumulative effects (Evans, Li, & Whipple, 2013)
and that cumulative effects are rarer than we think. Furthermore, all prior
literature on dose-response effects of cumulative ACEs utilized samples
varying from ages 19 to 82 years (Waite et al., 2013), with some studies hav-
ing an average age as high as 56 years (Dube et al., 2003b). Others split age
dichotomously to those below and above 35 years (Highhouse et al., 2017),
and the only study to look specifically at emerging adults used a high-risk
sample (Evans & Cassells, 2014). As such, more research is needed to clarify
the nature of observed dose-response effects of cumulative ACEs, specifi-
cally in emerging adults.

The current study also found that emerging adult females exhibit less risk-
taking propensity than males, confirming a pattern that has been found in the
general population (Byrnes, Miller, & Schafer, 1999; Charness & Gneezy,
2012). Our findings that women have greater aversion to aversive stimuli
(BIS) are also supported by prior literature (Li, Huang, Constable, & Sinha,
2006; Yuan, He, Qinglin, Chen, & Li, 2008). We also found that females
show increased reward responsiveness (BAS Reward), which is supported by
prior literature (Lighthall et al., 2012). Scant literature exists on gender
effects in sensation seeking; only one study looking at this relationship found
higher sensation seeking in females, likely attributable to recent advances in
women’s rights (i.e., cohort effect). As such, their findings may not general-
ize well (Zuckerman, Ball, & Black, 1990). Other literature suggests that
adolescent females, in general, demonstrate lower sensation seeking relative
to their male counterparts (Wilkinson, Shete, Spitz, & Swann, 2011; Wills,
Vaccaro, & McNamara, 1994). It is possible that emerging adult females
behave differently than adolescent females as a result of the exploration and
instability that characterize emerging adulthood. Extant literature on gender
differences in this area is lacking, suggesting a need for future research that
focuses specifically on gender differences in response to adverse childhood
events.

We also found that Hispanic individuals exhibited significantly greater
risk-taking propensity, findings that do not correspond with previous litera-
ture showing that Black and Hispanic youth have decreased risk-taking pro-
pensity relative to white youth (Watt, 2005). Again, it seems that emerging
adults behave differently from adolescents, showing an opposite pattern of
risk-taking propensity, much like emerging adult females show an opposite
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pattern of sensation seeking relative to adolescents. To this author’s knowl-
edge, no other research on ethnicity and these traits exists. As such, our find-
ings introduce more questions than they answer regarding gender and
ethnicity, areas that future research should further explore, especially in an
emerging adult population. Research that focuses on the role of ethnicity and
acculturation in response to adverse childhood events is increasingly neces-
sary and relevant, especially in light of the current refugee crises happening
across the globe.

Strengths and Limitations

This study’s strengths lie in its use of a large, diverse sample of undergradu-
ates and in being the first to look at risk-taking propensity and sensation seek-
ing in emerging adults, a vulnerable population of ACEs survivors (Arnett,
2005). For all analyses, sufficient power existed to detect small to moderate
effects. Despite these strengths, data were collected retrospectively via self-
report, leading to possible recall bias, underestimating incidence of ACEs
(Reuben et al., 2016). The current study is also cross-sectional, precluding
causal assertions and utilization of college students limits generalizability.
Future research should confirm our findings in noncollege emerging adults,
further explore traits that impact risk-taking behaviors, independent of risk-
taking propensity, and assess the long-term impact of environmental instabil-
ity. Furthermore, a greater focus on gender and ethnicity in the context of
emerging adult ACEs survivors is also warranted.

Conclusion

The current study shows that risk-taking propensity and sensation seeking are
related, but distinct traits in emerging adult ACEs survivors, and that indi-
viduals’ ACE:s related to environmental instability are only related to sensa-
tion seeking. Furthermore, despite prior literature suggesting otherwise,
cumulative ACEs have no relationship with either trait. This study was con-
ducted using a college sample, a group of individuals that are routinely found
to be higher functioning than their noncollege attending peers and more likely
to utilize mental health services, yet highly likely to engage in health risk
behaviors, like alcohol use (Hunt & Eisenberg, 2010). As such, it is important
to elucidate the traits that contribute to risk and resilience in this emerging
adult population so that the treatments that college students seek can be best
targeted to their needs. It is equally as important to elucidate the roles of gen-
der and ethnicity in response to adverse events so as to better understand the
individual needs of diverse populations.
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