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Interact to Increase Risk-Taking During
the College Transition
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Abstract
We tested two competing predictions of whether changes in parent–child relationship quality buffer or exacerbate the association
between sensation-seeking and risk-taking behaviors as individuals gain more independence during the high school–college
transition. In the current longitudinal study, 287 participants completed self-report measures of sensation seeking, risk-taking, and
parent–child relationship quality with their parents prior to starting college and again during their first semester. Overall, students
displayed increases in risky behaviors, which were predicted by sensation seeking. Changes in relationship quality moderated the
association between sensation seeking and risk-taking, such that sensation seeking predicted higher risk-taking behaviors during
the first semester of college, but only for those who reported increases in relationship quality across the college transition. These
results suggest that increased relationship quality may have an inadvertent spillover effect by interacting with sensation seeking to
increase risky behaviors.
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In the United States, the transition from high school to college

often marks the beginning of independence from parents when

youth have greater freedom and autonomy. This culturally sig-

nificant transition coincides with a period in which individuals

from around the world show the highest rates of sensation seek-

ing across the life span (Steinberg et al., 2017). Indeed, a recent

review compellingly found that individuals at this time period

take greater risks than children, adolescents, and older adults,

with sensation seeking peaking around the age of 19 years

(Shulman et al., 2016). The combination of elevated sensation

seeking and increased freedom that is associated with this tran-

sition period may generate both adaptive and detrimental

outcomes. On the one hand, increased sensation seeking facil-

itates behaviors that are inherently risky, but adaptive, such as

venturing out and establishing novel social networks and

relationships (Spear 2000, 2011). On the other hand, increased

access to risky situations, in conjunction with heightened

sensation seeking, may lead to engagement of unhealthy risk

behaviors including the use of alcohol and marijuana and

greater rates of sexual activity with multiple partners (Fromme,

Corbin, & Kruse, 2008).

Defined as an individual’s dispositional tendency to seek out

experiences that are novel, intense, and stimulating (Zucker-

man, 1979), sensation seeking is the subject of a rich history

of psychological investigation. In particular, biopsychological

studies of sensation seeking have revealed that high sensation

seekers have increased neural and endocrine responses to novel

situations that are complex and prospectively rewarding and

are inclined to approach them (Joseph, Liu, Jiang, Lynam, &

Kelly, 2009; Piazza, Deroche, Deminiere, Le Moal, & Simon,

1993). In the context of transitioning to college, individuals

have access to numerous types of novel situations that are

increasingly stimulating, complex, and physiologically arousing.

In light of this, individuals who are experiencing develop-

mentally heightened sensation seeking, and especially those

who were already dispositionally high sensation seekers, are

likely to be drawn to risky situations. A recent review pro-

vides evidence for this, suggesting that 19-year-olds engage

in the highest rates of risk-taking behaviors across the life

span (Shulman et al., 2016).

Crucially, the quality of parent–child relationships may

affect the link between sensation seeking and subsequent peaks
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in risk-taking behaviors that accompany the transition from

high school to college. Evidence suggests that parental

influence can modulate the neurobiological bases of sensation

seeking so as to render risky scenarios less arousing and

appealing, thereby limiting one’s sensation-seeking predisposi-

tions toward risky behavior (Telzer, Ichien, & Qu, 2015). On

the other hand, strong parent–child relationships promote

increased independence, and individuals with better parent–

child relationship quality tend to display greater autonomy and

engage in more adult-like behavior (Mattanah, Lopez, &

Govern, 2011). This would suggest that strong parent–child

bonds would actually interact with sensation seeking to

promote autonomy and influence individuals to approach new,

potentially risky contexts.

Therefore, there are two possible ways in which the quality

of parent–child relationships may influence the association

between sensation-seeking and risk-taking behaviors across the

college transition. First, improvements in parent–child relation-

ship quality may attenuate the link between sensation seeking

and risk-taking. Because parent–child relationships have been

shown to exert protective effects over risk-taking in adoles-

cence (e.g., Telzer et al., 2015; Skeer, McCormick, Normand,

Buka, & Gilman, 2009), it is possible that increases in relation-

ship quality during the college transition may reduce the like-

lihood of risk-taking among emerging adults, perhaps by

virtue of bolstering cognitive control over risky impulses

(McCormick, Qu, & Telzer, 2016) or altering how individuals

perceive and intrinsically value possible decisions for a given

situation (Guassi Moreira & Telzer, 2018).

Alternatively, improvements in family relationships may actu-

ally enhance the association between sensation-seeking and risk-

taking behaviors. Notably, individuals with strong family rela-

tionships go on to have better adjustment in a variety of domains

during college and adulthood (Mattanah et al., 2011), suggesting

that positive family relationships promote healthy separation and

engagement in adult-like behaviors. Yet, counterintuitively, this

may mean that emerging adults first attending college are also

engaging in adult-like behaviors that could be unhealthy. In this

scenario, improvements in parent–child relationship quality may

enhance the extent to which individuals establish themselves as

autonomous and independent (O’Connor, Allen, Bell, & Hauser,

1996), while indirectly leading to greater engagement in negative

adult-like behaviors, such as drinking and reckless sexual explo-

ration. Because individuals perceive that they have earned greater

trust and independence from their parents, they may feel as if they

have the ability to experiment in more adult-like behaviors (e.g.,

drinking, reckless casual sex).

Importantly, family relationships are not static during this

time—previous research findings characterize family relation-

ships as being fluid and evolving during the late teenage years

and into emerging adulthood, especially during the college

transition (Tsai, Telzer, & Fuligni, 2013). Thus, it is important

to consider how changes in the quality of parent–child relation-

ships across the high school–college transition influence how

individuals with elevated sensation seeking interact with envir-

onments that endow them with greater freedom and autonomy.

In the current study, we set out to test two competing predic-

tions of whether changes in parent–child relationship quality

buffer or exacerbate the association between sensation-

seeking and risk-taking behaviors as individuals gain more

independence during the high school–college transition. We

addressed these competing hypotheses in the current longitudi-

nal study by examining how changes in the dynamics of family

relationships interact with sensation-seeking tendencies to buf-

fer or exacerbate risk-taking outcomes during the first semester

of college.

Method

Participants

Participants included 287 (Mage ¼ 18.61 years, SD ¼ .37;

65.5% female) first-year college students from a large, public

university in the Midwestern United States participating in a

longitudinal study across two waves. To be eligible, all partici-

pants had to be living in a dormitory and not with their parents.

Wave 1 (W1) took place 2 weeks prior to the start of the aca-

demic year when students were still living at home, and Wave

2 (W2) occurred approximately 2 months after the beginning of

the academic year. Participants were ethnically diverse (43%
White, 4% Black, 23% Asian, 8% Latino, 6% other, and 15%
mixed race). All methods were approved by the university’s

institutional review board. Data are publicly available on the

Open Science Framework (https://osf.io/28ts9).

Procedure

Incoming first-year college students were contacted via their

university e-mails prior to arriving on campus and again during

the fall semester with an invitation to participate in a research

study run through the psychology department. Only students

who would be living in university housing were invited to par-

ticipate. Those who agreed to participate were provided with a

unique link to the survey. Participants who completed the study

in full were mailed product vouchers to a local business and

were entered into a drawing to win US$100. Seven hundred and

sixty-four individuals participated in the first wave and 515

participated in the second wave. Analyses reported in the cur-

rent study include those with full data (i.e., data for all vari-

ables) at both waves.

Measures

Sensation seeking. Sensation seeking was assessed at W1 by

utilizing the Brief Sensation Seeking Scale (Hoyle, Stephen-

son, Palmgreen, Lorch, & Donohew, 2002). Participants used

a 5-point Likert-type scale (1 ¼ strongly disagree to 5 ¼
strongly agree) to answer 8 items about their dispositional levels

of sensation seeking. Example items include “I would like to try

bungee jumping” and “I like to do frightening things.” Reponses

to the measure were averaged into a single score (a ¼ .80).

Risk-taking. Risk-taking behaviors were measured at W1 and

W2 using a modified version of the Adolescent Risk-Taking

Guassi Moreira and Telzer 67

https://osf.io/28ts9


Scale (Alexander et al., 1990; Telzer, Fuligni, Lieberman, &

Galvan, 2013). Participants indicated the frequency (1 ¼ never

to 4 ¼ many times) of which they have engaged in several risk-

taking behaviors (e.g., “I have raced a car or motorcycle” or “I

have cheated on an exam or homework”). Employing the mea-

sure at both time points allowed us to control for prior risk-

taking behavior in our analyses. Participants’ responses to the

12 items were computed into a single, mean score for each

wave (W1: a ¼ .80, W2: a ¼ .81).

Parent–child relationship quality. Participants completed the

Inventory of Parent and Peer Attachment (Armsden & Green-

berg, 1987) at both waves in order to measure parent–child

relationship quality. Participants answered 20 items along a

5-point Likert-type scale (1 ¼ almost never or never to 5 ¼
almost always or always) about mutual trust and the quality

of communication between adolescents and their parents. Sam-

ple items include “My parents trust my judgment” and “My

parents accept me as I am.” The measure has been previously

used to measure relationship quality between parents and their

offspring, focusing particularly on adolescents’ perceptions of

parental support (e.g., Qu, Fuligni, Gálvan, & Telzer, 2015). A

mean score was computed for each wave (W1: a ¼ .94, W2:

a ¼ .93). In order to examine how changes in relationship

quality moderate the link between sensation seeking and risk-

taking, a difference score was created by subtracting parent–

child relationship quality at W1 from W2.

Results

Attrition and Missing Data

In total, 1,148 and 727 individuals at Waves 1 and 2, respec-

tively, began the survey. However, only 764 and 515 individu-

als at W1 and W2, respectively, provided substantial data (i.e.,

provided responses to the majority of the survey). Two hundred

and eighty-seven participants provided complete data at both

time points. We tested whether participants with only W1 data

differed from those who provided two time points of data. Par-

ticipants with one wave and two waves of data did not differ on

levels of self-reported sensation seeking, t(860) ¼ �0.69, n.s.,

Cohen’s d¼ .05, risk-taking at both waves, W1: t(729)¼ 1.46,

n.s., Cohen’s d ¼ .12 and W2: t(314) ¼ 0.98, n.s., Cohen’s d ¼
.18, and W1 parent–child relationship quality, t(946) ¼ 0.20,

n.s., Cohen’s d ¼ .01. Males were more likely than females

to drop out of the study.

As a follow-up, we ran Little’s test to determine whether

data were missing completely at random. Results revealed that

our data were indeed missing completely at random, w2 ¼
48.94, df ¼ 53, p ¼ .633, indicating that including only parti-

cipants with complete data would not bias our results.

Analysis Plan

First, we conducted regression analyses to examine whether

sensation seeking at W1 predicts risk-taking at W2. Next, we

conducted a standard moderation analysis specified by Aiken,

West, and Reno (1991) to test whether changes in parent–child

relationship quality moderate the association between sensa-

tion seeking and risk-taking. All analyses included W1 risk-

taking as a covariate in order to control for prior risk-taking

behavior. Given sex differences in adolescent risk-taking

(Mahalik et al., 2013) and changes in parent–child relationship

quality (Tsai et al., 2013), we initially controlled for gender in

all analyses. We additionally controlled for socioeconomic sta-

tus (derived from participant reports of parental education) and

ethnicity. However, we found no differences between analyses

which included gender (dummy coded 1 ¼ female, 0 ¼ male),

socioeconomic status (coded continuously along a 1–10 Likert-

type scale), and ethnicity (dummy coded 1 ¼ non-White, 0 ¼
White) as covariates and those which did not. In keeping with

recent suggestions to report simpler models (Levesque,

2015), all statistics and analyses reported here exclude these

covariates.

Descriptive Statistics

Means, standard deviations, and bivariate correlations for all

study variables are listed in Table 1. Parent–child relationship

quality increased during the college transition, t(286)¼ �6.45,

p < .001, Cohen’s d ¼ .38, as did risk-taking, t(286) ¼ �5.17,

p < .001, Cohen’s d ¼ .31. To test for potential gender differ-

ences, we conducted independent samples t tests on all study

variables. Males and females did not differ in their self-

reported levels of risk-taking, ts(285) ¼ 0.80, �.11 n.s.,

Cohen’s dW1 ¼ .10, Cohen’s dW2 ¼ .01, or parent–child rela-

tionship quality, ts(285) ¼ �1.30, �1.17 n.s., Cohen’s dW1 ¼
.16, Cohen’s dW2 ¼ .15, at both W1 or W2. Males and females

also did not differ in their self-reported levels of sensation

Table 1. Means, Standard Deviations, and Bivariate Correlations of All Study Variables.

Variables M (SD) 1 2 3 4 5 6

1. W1 sensation seeking 3.25 (.74) 1
2. W1 risk-taking 1.44 (.36) .43*** 1
3. W2 risk-taking 1.55 (.47) .44*** .65*** 1
4. W1 parent–child relationship quality 3.49 (.76) �.17** �.34*** �.23*** 1
5. W2 parent–child relationship quality 3.67 (.77) �.12* �.25*** �.24*** .79*** 1
6. D parent–child relationship quality 0.19 (.50) .07 .13* �.03 �.30*** .35*** 1

Note. D represents a difference score. W1 ¼Wave 1; W2 ¼Wave 2; M ¼ mean; SD ¼ standard deviation.
*p < .05. **p < .01. ***p < .001.
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seeking at W1, t(285) ¼ 1.49, n.s., Cohen’s d ¼ .19. Sensation

seeking at W1 was positively correlated with risk-taking at W1

and W2 and negatively correlated with parent–child relation-

ship quality at W1 and W2. Relationship quality at W1 and

W2 was negatively correlated with risk-taking at both waves.

Sensation Seeking Predicts Risk-Taking

To examine whether sensation seeking prior to attending col-

lege is associated with risk-taking behaviors, we conducted a

multiple regression analysis in which W2 risk-taking was spec-

ified as the outcome variable while W1 risk-taking and W1

sensation seeking were entered as predictor variables. Results

show that sensation seeking is associated with risk-taking beha-

vior, b ¼ .13, SE ¼ .03, b ¼ .20, p < .001, even when control-

ling for prior risk-taking, which was significantly associated

with W2 risk-taking, b ¼ .73, SE ¼ .06, b ¼ .56, p < .001,

adjusted R2 ¼ .453.

Parent–Child Relationship Quality Moderates the Link
Between Sensation Seeking and Risk-Taking

In order to explore whether the link between sensation seeking

and risk-taking is conditional upon changes to parent–child

relationship quality across the college transition, we conducted

moderation analyses as specified by Aiken and colleagues

(1991). First, we standardized scores of sensation seeking and

changes in parent–child relationship quality and multiplied

them together to obtain our interaction term (Sensation Seeking

� D Relationship Quality). Next, we entered the interaction

term, the standardized variables, and W1 risk-taking into a

multiple regression model predicting W2 risk-taking. The

interaction term was significant, revealing that changes in par-

ent–child relationship quality moderate the relationship

between sensation seeking and risk-taking across the college

transition, b ¼ .06, SE ¼ .02, b ¼ .13, p ¼ .003, adjusted R2

¼ .479. To verify that our moderation results were not driven

by W1 relationship quality, we conducted a follow-up analysis

in which we ran the same model as previously described and

also included a standardized score for W1 parent relationship

quality and a Sensation Seeking � W1 Relationship Quality

interaction term. This analysis yielded insignificant results for

the new interaction term, while the original remained signifi-

cant (Table 2), indicating that change in parent relationship

quality moderates the association between sensation seeking

and risk-taking above and beyond the effect of baseline levels

of family relationship quality.1

Next, we probed the interaction in accordance with methods

specified by Aiken and colleagues (1991). We divided the sam-

ple based on those who scored at least 1 standard deviation

above or below the mean on changes in relationship quality.

As shown in Figure 1, those who showed the greatest increases

(þ1 SD, n¼ 40) in relationship quality evidenced a significant,

positive relationship between W1 sensation seeking and W2

risk-taking (b ¼ .32, SE ¼ .11, b ¼ .37, p ¼ .008, adjusted

R2 ¼ .390). However, for those who showed the greatest

decreases in relationship quality (�1 SD, n ¼ 35), the

relationship between W1 sensation seeking and W2 risk-

taking was insignificant (b ¼ �.06, SE ¼ .14, b ¼ �.07,

p > .250, adjusted R2 ¼ .164; Figure 1).

Discussion

We set out to test two competing predictions of whether

changes in parent relationship quality buffer or exacerbate the

association between sensation-seeking and risk-taking beha-

viors, as individuals gain more independence during the high

school–college transition. Our results show that increases in

relationship quality do not attenuate the link between

sensation-seeking and risk-taking behaviors. Rather, individu-

als who reported increasing relationship quality evidenced a

stronger association between sensation seeking and the pro-

pensity to take risks during their first semester of college. Our

results therefore support hypothesis that increases in parent–

child relationship quality may actually exacerbate the asso-

ciation between sensation-seeking and risk-taking behaviors

Table 2. Changes in Parent–Child Relationship Quality Moderate the
Relationship Between W1 Sensation Seeking and W2 Risk-Taking.

Variables b (SE) b

W1 risk-taking .73 (.06) .56***
W1 sensation seeking .10 (.02) .20***
W1 parent–child relationship quality �.02 (.02) �.05
D parent–child relationship quality �.07 (.02) �.14**
D parent–child relationship quality �W1

sensation seeking
.07 (.02) .14**

W1 parent–child relationship quality �W1
sensation seeking

.01 (.02) .02

Note. D Represents a difference score. D Parent–child relationship quality, W1
parent–child relationship quality, and W1 sensation seeking reflect centered
scores. Adjusted R2 ¼ .477. W1 ¼ Wave 1; W2 ¼ Wave 2; SE ¼ standard
error.
*p < .05. **p < .01. ***p < .001.

Figure 1. Sensation seeking at Wave 1 (W1) predicts risk-taking at
Wave 2, but only for those who showed the highest increases in
parent–child relationship quality. Slopes reflect regressions that con-
trolled for W1 risk-taking. PCRQ ¼ parent–child relationship quality.
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across the college transition. While seemingly counterintuitive,

these results hint at the possibility that improvements to family

relationship quality among individuals during the college tran-

sition may promote active exploration of one’s environment.

Unfortunately, the consequences of this may be negative,

resulting in risky behaviors.

Notably, our effects were driven by changes in relationship

quality and not simply by baseline levels of such, underscoring

how fluctuations in the distal social context can have profound

effects on behavior. This may have several potential explana-

tions. For instance, a great portion of adolescent–parent conflict

is centered on differing opinions of autonomy and independence

(Steinberg & Morris, 2001). As individuals leave the home to

attend college, some parents may view this as a time to relin-

quish some degree of control over their offspring’s behaviors.

Doing so may lead individuals with higher levels of sensation

seeking to engage in more adult-like behaviors in addition to

improving perceptions of relationship quality. Subsequently,

such individuals who report higher levels of sensation seeking

may be primed to take advantage of the full scope of their new-

found freedoms across both positive and negative domains. That

is, heightened perceptions of autonomy and independence may

leave high sensation seekers with more confidence to explore

their new environment, which includes scenarios that are risky.

Our results merit consideration from those aiming to

develop interventions centered on using family relationships

to reduce adolescent risk-taking. Individuals are experiencing

peak levels of sensation seeking at this age (Steinberg et al.,

2017), which is strongly linked to risky behaviors. The types

of family relationships that are often encouraged—those which

promote autonomy in adolescence—and have been shown to be

related to reduced risk-taking (e.g., Gerard, Krishnakumar, &

Buehler, 2006; Skeer et al., 2009), may actually have unin-

tended consequences by their interaction with heightened

sensation seeking. Thus, interventions that are focused on

achieving reductions in risky behaviors by improving family

relationships may be subject to iatrogenic effects if the inter-

ventions do not also target reductions in sensation seeking.

Future research is needed to determine whether our effects

generalize to teens who elect not to attend college. Thus,

follow-up studies should compare college-bound individuals and

those who seek to gain employment upon graduating high school

or those who attend 2-year colleges and do not move away from

home. This is especially important since attending a 4-year uni-

versity is sometimes considered a cultural milestone (Fromme

et al., 2008), and unique characteristics of this period (e.g., estab-

lishing completely novel social networks, moving away from

one’s parents, etc.) may affect the associations between sensation

seeking, parent relationship quality, and risk-taking. Along the

same lines, it is intriguing whether we would have observed the

same effects with individuals who were reared by nonparental

guardians. Follow-up work may seek to investigate whether the

effects reported here are consistent with other caretakers, such

as grandparents (e.g., Kennison & Ponce-Garcia, 2012). An addi-

tional point for consideration is that we did not measure parental

perceptions of relationship quality with their children. It remains

to be seen whether “objective” or parental measures of relation-

ship quality also produce the same effect. Nonetheless, youths’

own perceptions of parental relationship quality are more predic-

tive of their adjustment than parental reports (Human, Dirks,

DeLongis, & Chen, 2016), suggesting that youths’ self-reports

have predictive validity. Furthermore, although a strength of the

current study was its longitudinal design, future work should con-

sider the use of at least three time points that allow for the ability to

run more powerful statistical analyses, such as latent growth curve

modeling, in order to tease out a more thorough developmental

trajectory. This may also allow us to better understand the gener-

alizability of our results by revealing whether the same effect is

found in late-college, emerging adults. Similar to the prior consid-

eration, future studies should expand the amount of time between

data collection. Although our data reflect meaningful changes in

our variables of interest and highlight this is indeed an important

transition period, the time between waves was relatively short.

Follow-up studies should allow for greater time between waves

of data collection to determine whether these processes are sus-

tained over longer periods of time.

In sum, our study demonstrates that emerging adults experi-

encing a peak in sensation seeking are more prone to increases

in their behavioral risk-taking when accompanied by improve-

ments to relationship quality with their parents. Although high

levels of parent relationship quality can promote healthy

separation and the emergence of more adult-like behaviors,

such behaviors may not always be beneficial to adolescents’

health. The current study contributes to the literature on paren-

tal scaffolding of development and potentially serves as a

cautionary tale for avoiding iatrogenic effects from family-

centered interventions.

Author Contributions

João F. Guassi Moreira contributed to conception, design, analysis, and

interpretation; drafted the manuscript; critically revised the manuscript;

gave final approval; and agrees to be accountable for all aspects of work

ensuring integrity and accuracy. Eva H. Telzer contributed to concep-

tion, design, analysis, and interpretation; drafted the manuscript; criti-

cally revised the manuscript; gave final approval; and agrees to be

accountable for all aspects of work ensuring integrity and accuracy.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: Funding for

this study was supported in part by a fundraising campaign conducted

via experiment.com.

Note

1. It is possible that absolute changes in parent–child relationship qual-

ity—regardless of direction—may have been driving our effect. To

rule this out, we ran all relevant analyses with difference scores as

absolute values, yielding null effects for the absolute change vari-

ables. All data are provided on the Open Science Framework.

70 Emerging Adulthood 6(1)

http://experiment.com


References

Aiken, L. S., West, S. G., & Reno, R. R. (1991). Multiple Regression:

Testing and Interpreting Interactions. Newbury Park: Sage.

Alexander, C. S., Kim, Y. J., Ensminger, M., Johnson, K. E., Smith,

B. J., & Dolan, L. J. (1990). A measure of risk taking for young

adolescents: Reliability and validity assessments. Journal of Youth

and Adolescence. 19, 559–569.

Armsden, G. C., & Greenberg, M. T. (1987). The inventory of parent

and peer attachment: Individual differences and their relationship

to psychological well-being in adolescence. Journal of Youth and

Adolescence, 16, 427–454.

Fromme, K., Corbin, W. R., & Kruse, M. I. (2008). Behavioral risks

during the transition from high school to college. Developmental

Psychology, 44, 1497–1504.

Gerard, J. M., Krishnakumar, A., & Buehler, C. (2006). Marital conflict,

parent-child relations, and youth maladjustment a longitudinal inves-

tigation of spillover effects. Journal of Family Issues, 27, 951–975.

Guassi Moreira, J., & Telzer, E.H. (2018). Mother still knows best: Maternal

influence uniquely modulates adolescent reward sensitivity during risk

taking. Developmental Science, 21, e12484. doi: 10.1111/desc.12484

Hoyle, R. H., Stephenson, M. T., Palmgreen, P., Lorch, E. P., & Dono-

hew, R. L. (2002). Reliability and validity of a brief measure of sen-

sation seeking. Personality and Individual Differences, 32, 401–414.

Human, L. J., Dirks, M. A., DeLongis, A., & Chen, E. (2016). Congru-

ence and incongruence in adolescents’ and parents’ perceptions of

the family: Using response surface analysis to examine links with

adolescents’ psychological adjustment. Journal of Youth and

Adolescence, 45, 2022–2035.

Joseph, J. E., Liu, X., Jiang, Y., Lynam, D., & Kelly, T. H. (2009).

Neural correlates of emotional reactivity in sensation seeking.

Psychological Science, 20, 215–223.

Kennison, S. M., & Ponce-Garcia, E. (2012). The role of childhood

relationships with older adults in reducing risk-taking by young

adults. Journal of Intergenerational Relationships, 10, 22–33.

Levesque, R. J. (2015). Statistical guidelines for publishing in the

Journal of Youth and Adolescence. Journal of Youth and Adoles-

cence, 44, 2391–2394.

Mahalik, J. R., Levine Coley, R., McPherran Lombardi, C., Doyle

Lynch, A., Markowitz, A. J., & Jaffee, S. R. (2013). Changes in

health risk behaviors for males and females from early adolescence

through early adulthood. Health Psychology, 32, 685–694.

Mattanah, J. F., Lopez, F. G., & Govern, J. M. (2011). The contribu-

tions of parental attachment bonds to college student development

and adjustment: A meta-analytic review. Journal of Counseling

Psychology, 58, 565.

McCormick, E. M., Qu, Y., & Telzer, E. H. (2016). Adolescent neu-

rodevelopment of cognitive control and risk-taking in negative

family contexts. NeuroImage, 124, 989–996.

O’Connor, T. G., Allen, J. P., Bell, K. L., & Hauser, S. T. (1996).

Adolescent-parent relationships and leaving home in young

adulthood. New Directions for Child and Adolescent Development,

1996 (71), 39–52.

Piazza, P. V., Deroche, V., Deminiere, J. M., Maccari, S., Le Moal, M.,

& Simon, H. E. R. V. (1993). Corticosterone in the range of

stress-induced levels possesses reinforcing properties: Implications

for sensation-seeking behaviors. Proceedings of the National Acad-

emy of Sciences, 90, 11738–11742.

Qu, Y., Fuligni, A. J., Gálvan, A., & Telzer, E. H. (2015). Buffering

effect of positive parent-child relationships on adolescent risk tak-

ing: A longitudinal neuroimaging investigation. Developmental

Cognitive Neuroscience, 15, 26–34.

Shulman, E. P., Smith, A. R., Silva, K., Icenogle, G., Duell, N., Chein,

J., & Steinberg, L. (2016). The dual systems model: Review, reap-

praisal, and reaffirmation. Developmental Cognitive Neuroscience,

17, 103–117.

Skeer, M., McCormick, M. C., Normand, S. L. T., Buka, S. L., &

Gilman, S. E. (2009). A prospective study of familial conflict, psy-

chological stress, and the development of substance use disorders

in adolescence. Drug and Alcohol Dependence, 104, 65–72.

Spear, L. P. (2000). The adolescent brain and age-related behavioral

manifestations. Neuroscience & Biobehavioral Reviews, 24, 417–463.

Spear, L. P. (2011). Rewards, aversions and affect in adolescence:

Emerging convergences across laboratory animal and human data.

Developmental Cognitive Neuroscience, 1, 390–403.

Steinberg, L., Icenogle, G., Shulman, E. P., Breiner, K., Chein, J.,

Bacchini, D., . . . Takash, H. M. S. (2017). Around the world, ado-

lescence is a time of heightened sensation seeking and immature

self-regulation. Developmental Science. doi: 10.1111/desc.12532

Steinberg, L., & Morris, A. S. (2001). Adolescent development.

Journal of Cognitive Education and Psychology, 2, 55–87.

Telzer, E. H., Fuligni, A. J., Lieberman, M. D., & Galván, A. (2013).

Meaningful family relationships: Neurocognitive buffers of

adolescent risk taking. Journal of Cognitive Neuroscience. 25,

374–387.

Telzer, E. H., Ichien, N. I., & Qu, Y. (2015). Mothers know best:

Redirecting adolescent reward sensitivity to promote safe behavior

during risk taking. Social Cognitive Affective Neuroscience, 10,

1383–1391.

Tsai, K. M., Telzer, E. H., & Fuligni, A. J. (2013). Continuity and dis-

continuity in perceptions of family relationships from adolescence

to young adulthood. Child Development, 84, 471–484.

Zuckerman, M. (1979). Sensation Seeking: Beyond the Optimal Level

of Arousal. Hillsdale, NJ: Lawrence Erlbaum

Author Biographies

João F. Guassi Moreira received his bachelor’s in psychology

from the University of Illinois at Urbana-Champaign and is

now a graduate student at the University of California, Los

Angeles. He is interested in studying how a variety of social

contexts influence well-being across youth and adolescence.

Eva H. Telzer received her PhD from the University of Cali-

fornia, Los Angeles and is currently an assistant professor at the

University of North Carolina, Chapel Hill. Her research pro-

gram is focused on understanding social, cognitive, and emo-

tional development from childhood to adulthood.

Guassi Moreira and Telzer 71



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


