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Abstract

Risk-taking in adolescence has been often associated with early life adversities. However, the 

impact of such macro-level factors on risk behavior has been rarely studied in humans. To address 

these gaps we recruited a sample of young adolescents who were part of a randomized control trial 

of foster care. Children institutionalized at or soon after birth were randomly assigned either to be 

removed from institutions and placed into a family/foster care intervention or to remain in 

institutions receiving care as usual. These children were subsequently followed up through 12 

years of age and compared to a sample of children who had never been institutionalized. Using 

this sample, we examined the impact of early childhood deprivation on risk-taking behavior and 

explored the role of motivation (i.e., sensation seeking) and executive control (i.e., planning). 

Early psychosocial deprivation decreased engagement in risk-taking among young adolescents by 

reducing sensation seeking, a motivation often associated with risk-taking in adolescence. The 

impact of early psychosocial deprivation on sensation seeking and consequently on engagement in 

risk-taking was further reduced by its deleterious effects on executive control. These findings 
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Context
The current research attempts to examine the long-held belief that psychosocial adversities increase adolescents’ vulnerability to risk-
taking. The mechanisms believed to be critical for adolescent risk behavior are motivation and executive control. Two frameworks are 
particularly relevant for understanding how psychosocial adversities may impact theses mechanisms and in turn, adolescent risk 
behavior. One approach suggests that adolescent risk behavior is the result of an imbalance between overdeveloped motivational 
processes and underdeveloped or weak executive control processes. However, a close review of the literature reveals that although 
these notions are very appealing, there is very little empirical evidence to support them. By contrast, the theoretical framework 
developed by the first author suggests that people engage in risk behavior (e.g., risky sexual behavior, drunk driving, substance use, 
overeating) as a means to different goals that are chronically accessible (e.g., sensation seeking) or become momentarily accessible 
(e.g., emotion regulation). Furthermore, risk behavior as goal pursuit is facilitated by executive control. Given the nature of the sample 
(a randomized controlled trial of foster care), we had the unique opportunity to test whether psychosocial adversities do indeed 
increase adolescent risk-taking vulnerability and to understand the role of motivation and executive control.
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challenge the traditional view according to which risk behavior is a maladaptive response to 

adversities and suggest that it may represent adolescents’ attempts to fulfill important motivations.
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Adolescents are often perceived as the prototypical risk takers. Compared to children and 

older adults, they are likely to engage in crime, substance use, risky sexual behavior, 

intentional self-harm, and reckless driving (Steinberg, 2014 but see Defoe, Dubas, Figner, & 

val Alen, 2015 for alternative findings and a more nuanced comparison). These behaviors 

are believed to increase adolescents’ mortality rate (Dahl, 2004), elevate the risk for 

maladaptive behavior in adulthood (e.g., substance use), and put individuals of other ages at 

risk (i.e., reckless driving).

The potential for negative consequences has resulted in a prevailing view that adolescent risk 

behavior is maladaptive, often associated with adversity and stressful life experiences. 

Indeed, poverty, ethnic composition, percentage of single parent families, child abuse and 

neglect, and institutionalization have been linked consistently to heightened vulnerability for 

delinquent behaviors, substance use, and other risk behaviors (Bowlby, 1952; Contia et al., 

2012; Felitti et al., 1998; Goodyer, 2002; Gibbons, Gerrard, & Lune, 2004; Leventhal & 

Brooks-Gunn, 2000; Nelson, 2007; Rutter et al., 2007). However, the impact of adversity on 

risk-taking vulnerability and behavior has not been studied experimentally in humans. As a 

consequence, our understanding of these relations and of the mechanisms underlying them 

remains limited.

To address this gap, the current study took advantage of a unique sample of young 

adolescents who participated in a randomized control trial of foster care. These children 

have been subsequently followed through 12 years of age and compared to a sample of 

children who were never institutionalized on multiple domains of functioning. This sample 

offered the unique opportunity to study experimentally the impact early psychosocial 

deprivation (i.e. history of institutional rearing) on risky behaviors and to explore the 

mechanisms underlying this relation.

Early psychosocial deprivation and the mechanisms of adolescent risk 

behavior

Mechanisms of adolescent risk behavior.

Risk-taking refers to a choice whose outcomes, positive or negative, are uncertain (Lopes, 

1987; Figner & Weber, 2011). Risk-taking is not a unitary phenomenon, or a single 

personality trait; rather it is domain specific (i.e., people may trade stocks but never gamble 

in a casino), it is influenced by different processes, and it takes different forms that could 

appear highly deliberative or highly impulsive (Figner & Weber, 2011). In line with this 

conceptualization, the research on adolescent risk behavior has examined a variety of 

psychosocial factors in an attempt to better understand and prevent the negative 
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consequences of risk taking (e.g. see Defoe et al., 2015 for a recent meta-analysis). 

Motivational-affective and cognitive processes figure prominently in the models of 

adolescent risk behavior (e.g. Somerville & Casey, 2010; Steinberg, 2007; Reyna & Rivers, 

2008).

One influential perspective attributes adolescents’ heightened susceptibility to risk taking to 

a developmentally normative gap between oversensitive motivational-affective processes on 

one hand and underdeveloped executive control on the other hand (Somerville & Casey, 

2010; Steinberg, 2007). From this perspective, in the presence of rewarding stimuli (e.g., 

peers), adolescents’ hypersensitive motivational-affective system may override their 

immature executive control increasing the likelihood of risk taking.

Despite the intuitive appeal of this perspective, it is not clear that adolescents are indeed 

characterized by an immature executive control system. Recent research shows that 

activation of brain areas associated with executive control varies tremendously depending on 

the task and the situation and suggests that adolescents recruit control processes in a flexible 

manner depending on the motivational value of the situation (e.g. Crone & Dhal, 2012; 

Pfeifer & Allen, 2012). In line with this notion, other perspectives downplay the role of 

executive control and emphasized the manner in which adolescents evaluate the situation 

and the risk and benefits associated with it (Reyna & Rivers, 2008). Accordingly, risk taking 

in adolescence reflects adolescents’ evaluation that the negative consequences have a relative 

low probability of occurring compared to the rewards associated with risk behavior (Reyna 

& Rivers, 2008). The benefits (e.g. viewing a risky situation as fun) may become particularly 

salient in the presence of peers (Albert & Steinberg, 2011) and might contribute to 

engagement in risk-behavior.

Although there is no consensus regarding the relative role of motivational-affective and 

executive control processes in adolescent risk behavior, different perspectives agree on the 

importance of these processes. Thus, in order to understand the impact of early psychosocial 

deprivation on risk taking it is critical to understand its effect on motivational and executive 

processes.

The impact of early psychosocial deprivation on motivational and executive control 
processes.

Early psychosocial adversity in general and institutional rearing in particular has been 

associated with a variety of deleterious outcomes across a range of developmental domains 

including motivational, emotional, and executive functions (Johnson, et al, 2006; Lewis et 

al., 2007; Loman, Johnson, Quevedeo, Lafavor, & Gunnar, 2014; MacLean, 2003; 

McDerrmott, 2012, 2013; Nelso, Fox & Zeanah, 2014; Pears et al., 2010; Rutter & 

O’Connor, 2004; Rutter et al., 2007). Early childhood institutionalization is associated with 

lower performance on intelligence measures as well as on tasks that assess executive 

function such as working memory and inhibitory control (Hostinar et al., 2012; Lovallo, 

2013, Lovallo et al., 2013; McDerrmott, 2012, 2013). Given these effects, one could argue 

that early psychosocial deprivation results in higher risk taking through its impact on 

executive control.
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However, executive control in itself does not produce behavior. Rather, it is mobilized by 

one’s desires and goals (Botvinick & Braver, 2015; Dijksterhuis & Aarts, 2010). As 

Botvinick and Braver (2015) put it “control is motivated” (p. 85). Indeed, executive control 

encompasses those functions that are responsible for encoding and maintaining a 

representation of the current task such as working, semantic, and episodic memory, 

attention, and planning (e.g., Botvinick & Braver, 2015). These processes support people’s 

motivations and goals by facilitating the processing of relevant information the 

implementation of appropriate means, persistence in the face of obstacles, and inhibition of 

alternative goals and information that may thwart goal pursuit (Bijleveld, Custers, & Aarts, 

2009; Botvinick & Braver, 2015; Dijksterhuis & Aarts, 2010; Kruglanski et al, 2012). Thus, 

although early adversity has deleterious effects on executive functions, it is possible that its 

impact on risk behavior is not direct, but rather indirect through motivational processes.

Indeed, early adversity has a significant impact on motivational processes, particularly on 

motivation for exploration, for “varied, novel and, complex sensations and experiences” 

(Zuckerman, 1979, p.10) also known as sensation seeking (Zuckerman, 1979; Zuckerman, 

2014). Sensation seeking is one of the most important predictors of adolescent risk taking 

(Arnett, 1994; Hittner & Swickert, 2006; Kelly et al., 2006; Steinberg, 2005; Trimpop et al., 

1999; Zuckerman, 1979; Zuckerman, 2014). At the same time, sensation seeking is an 

important developmental motivation. An increase in sensation seeking during adolescence is 

evident across a variety of species; it promotes exploratory behavior that is critical for 

learning and the development of new skills, which ensure independence and survival away 

from parents (Ellis et al., 2012; Crone & Dahl, 2012; Jessor, 1992; Schedler & Block, 1990; 

Romer, 2010; Spear, 2007). Although some forms of risk behavior associated with the 

increase in youth preferences for novel and exciting experiences might be problematic (e.g., 

substance use), most forms of adolescent risk behavior appear to serve useful developmental 

tasks such as peer socialization, exploration, learning, and transition to adulthood (Crone & 

Dahl, 2012; Jessor, 1992; Schedler & Block, 1990; Romer, 2010; Spear, 2007). From this 

perspective, the ability to engage in sufficient and appropriate risk taking to fulfill one’s 

developmental needs appears to be an important developmental skill that ensures optimal 

adaptation. Across species, social adversity appears to interfere with this ability by 

decreasing exploratory behavior, preference for rewarding stimuli (e.g., sucrose), and ability 

to experience pleasure during peer play (Champagne & Meaney, 2007; Molet et al., 2016). 

Children who had experienced neglect exhibited decreased creativity, flexibility, and agency 

in novel situations compared to children who had experienced other forms of childhood 

maltreatment (Egeland, Sroufe, & Erickson, 1983). More directly relevant for the current 

research, institutionalization has been associated with lower levels of sensation seeking (e.g. 

Loman et al., 2014). Furthermore, early life adversity (prior to age 16) including different 

formas of stress, physical and sexual abuse, emotional neglect, poor maternal care and 

family conflict, as well as poverty is associated with reduced cortisol and heart rate 

reactivity, unstable regulation of affect (Lovallo, 2013, Lovallo et al., 2013), and perseverant 

behavior even when the behavior becomes inappropriate or is not rewarded any longer 

(Brydges, et al., 2015).

These findings suggest that adversity and deprivation during development may lower 

adolescent risk-taking behavior through its long-term effects on critical mechanisms 
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associated with motivation for rewards and novelty seeking and formulation of adaptive 

responses. Although the dominant perspective attributes engagement in risk behavior among 

adolescents to their underdeveloped executive control system, evidence from developmental 

as well as motivation research suggests that risk behavior is enacted to fulfill important 

motivations (i.e, need for novel sensations and experiences; Crone & Dahl, 2012; Jessor, 

1992; Schedler & Block, 1990; Kopetz & Orehek, 2015; Romer, 2010, 2011; Spear, 2007). 

As strategic goal pursuit, risk behavior should be supported rather than reduced by the 

capacity for executive control. Indeed, preliminary findings from the adolescent literature 

support this argument. Specifically, while working memory (as indicative of executive 

function) is related to early initiation of risk and externalizing behavior, as adolescents age, 

the emergence of risk behavior is increasingly associated with sensation seeking and this 

relation is accompanied by growing rather than declining executive function (Romer et al, 

2011).

In line with these notions, we suggest that the experience of psychosocial deprivation in the 

form of institutionalization may decrease engagement in risk-taking among adolescents 

through its impact on an important developmental motivations, namely, sensation seeking. 

Furthermore, given that executive control processes are recruited to support goal pursuit, 

risk-taking may be facilitated rather than decreased by an efficient executive control system. 

Thus, the impact of early deprivation on sensation seeking and consequently on engagement 

in risk-taking might be further reduced by its deleterious effects on executive control.

Methods

Overview

To test the above notions, we recruited a sample of twelve-year old Romanian children. The 

sample consisted of initially institutionalized children who, over the previous 12 years, had 

participated in a randomized clinical trial (RCT) of a foster care/family intervention and who 

were entering early adolescence. In this RCT, infants abandoned since birth and raised in 

institutions in Bucharest, Romania, were randomly assigned either to be removed from an 

institution and placed into a family/foster care intervention or to receive care as usual in the 

institutions they were living in. These children have been subsequently followed through 12 

years of age and compared to a community sample of children who were raised by their 

birth family. Using this sample, we examined the impact of a history of institutional rearing 

on risky behaviors and explored the role of motivational factors (i.e., sensation seeking) and 

executive control processes (i.e., planning).

Participants and the operationalization of early psychosocial adversity

The sample consisted of 166 twelve-year old-children of whom114 had been recruited to 

take part in a longitudinal study of foster care intervention when they were less than 30 

months of age and living in one of six institutions in Bucharest, Romania (Zeanah et al., 

2006). Fifty-two children were recruited from the community to serve as a comparison 

group (never institutionalized group). Children in institutional care were randomly assigned 

to a foster care intervention (foster care group), or continued care as usual in the institution 

(care as usual group). Because all decisions following randomization about children’s 
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placements were made by Romanian government officials, many children changed living 

situations over the course of the study. At age 12, individuals in the care as usual group had 

spent approximately 43.3% of their lives in institutions compared to 13.5% for individuals in 

the foster care group. More specific details on the sample, recruitment, and follow up 

assessments can be found in Nelson et al. (2007), Humphrey et al. (2015), and Nelson, Fox, 

and Zeanah (2014).

Of the 166 children who participated at follow-up at age 12, eight did not complete the 

measures pertaining to the current study. An additional 28 children with an IQ score less 

than 60 (measured at age 12 with the WISC-IV composite scale) were excluded. The 

decision to exclude these children was based on studies suggesting that scores in this range 

are indicative of profound intellectual disability (Koriakin et al., 2013) on domains including 

verbal comprehension, perceptual reasoning, working memory, and processing speed which 

might have affected by the ability to understand performance the instructions and study 

procedure.

The final sample for the current analyses included 130 children, of which 39 in the care as 

usual group, 40 in the foster care group, and 51 in the never institutionalized group. At the 

time of the study, among the children in the care as usual group, 10 were still in institution, 2 

were living in social apartments, 7 were placed in government foster care and 1 in family 

foster care, 13 were reunited with their biological (including extended) family, and 6 were 

adopted. Among the original foster care group children, 24 were still with the original foster 

care family, 4 were placed in government foster care whereas 2 were placed in new family 

foster care, 1 was living in social apartments, 7 were reunited with the biological (including 

extended) family, and 2 were adopted. Sixty-nine (53.1%) of the participants were female, 

and 61 (46.9%) were male. In terms of ethnicity, 93 children were Romanian, 25 were 

Roma/Gypsy and the rest of them were unknown.

Power analysis.—Given the uniqueness of the sample, and the recruitment process, the 

size of the sample is based on availability of participants rather than a-priori determined 

through a power analysis. However, we used previous findings with this sample which have 

compared these groups on multiple dimensions relevant to the present application, as well as 

the effect sizes obtained in this research (see results section below) to determine achieved 

power in a post-hoc analysis using G*Power (Faul, Erdfelder, Lang, & Buchner, 2007). The 

analysis suggested that our sample of 130 provided a power between .80 and .86 using an 

alpha set at .05. to detect the effect sizes reported below (Cohen’s f for one way ANOVA 

between .25 -.30) using a one-ways analysis of variance (ANOVA) to examine the impact of 

early psychosocial adversities on risk-taking behavior, executive function, and sensation 

seeking). A second set of analyses were conducted to determine the achieved power when 

testing the impact of group on risk-taking through sensation seeking and examining the 

moderating effect of executive control in a regression analysis. The analyses revealed that 

power to detect R-squared deviation from 0 using alpha set at .05 ranged between .76 (to 

detect the effect of the group on the mediator) to .97 (full moderated mediation model). It is 

noteworthy that these last sets of analyses pertain to the overall R-squared in each model 

rather than to the specific direct and indirect effects.
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Measures

Sensation seeking.—Participants’ sensation seeking was assessed with the Brief 

Sensation Seeking Scale (BSSS). This measure has been validated with adolescent samples 

and used frequently to assess associations with risk-taking behavior among adolescents 

starting as early as age 9 (Hoyle et al., 2002; MacPherson et al., 2010; Romer et al., 2009; 

Stephenson et al., 2007). The measures distinguishes between the socially desirable 

dimension of sensation seeking characterized by appetitive processes such as thrill seeking 

and its socially undesirable dimension characterized by disinhibition (Zuckerman, 1979; 

Hoyle et al., 2002). The assessment of these two dimensions allows us to tease apart the role 

of motivational processes from that of inhibitory processes relevant for executive control. 

Specifically, the thrill seeking component of the BSSS was assessed with two items (e.g. “I 

like to do frightening things”). The items were significantly correlated (r = .20, p = .027). 

Disinhibition was also assessed with tow items (e.g. “I would love to have new and exciting 

experiences, even if they are illegal”), which were significantly correlated (r = .42, p < .001). 

Participants responded to these items on a 5-point scale with options ranging from “strongly 

disagree” to “strongly agree.” Responses for each item were summed to create one score for 

thrill seeking, and a separate score for disinhibition.

Executive control.—As mentioned in the introduction, executive control encompasses 

multiple functions. However, given our argument that risk behavior is implemented to fulfill 

adolescents need for novel experiences, the current the current study focused on planning 

which refers to individual’ ability to make initial plans for action and to adapt them based on 

moment-to-moment changes in the state of relevant attributes (e.g., Phillips et al., 2001). 

Participants completed the Stockings of Cambridge (SOC), a subtask of the Cambridge 

Neuropsychological Test and Automated Battery (CANTAB) designed to measure planning 

capacity. The task has been validated and used in pediatric and adolescent populations (e.g., 

Luciana & Nelson, 2000).

During the computerized task, the participant is shown two displays containing three balls of 

different colors, and asked to move the balls in the lower display to match the balls in the 

index display. The balls are moved one at a time, by clicking on the ball, then clicking on its 

intended position. Performance was indexed as the number of problems solved in the 

minimum number of moves.

Risk behavior.—Engagement in risk-taking was assessed using both self-report as well as 

a laboratory task designed to measure risk-taking propensity.

Self-reported risk behavior.: Involvement in risk behavior was assessed using questions 

drawn from the Youth Risk Behavior Survey (YRBS; CDC, 2002), supplemented with 

several behaviors that are common among youth in Romania (e.g., provoking wild dogs). 

Items assess safety-compromising behaviors (e.g., not wearing a seatbelt), delinquency 

related behaviors (e.g., gambling money), and substance use. Participants indicated the 

frequency with which they engaged in each behavior in the past year using six-point scale 

with anchors ranging from “never” to “almost every day or more.” The modified survey is 

available in the supplemental materials. This measure has been used successfully in previous 
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research with youth ranging from early through late adolescence (Aklin et al., 2005; Lejuez 

et al., 2003; MacPherson et al., 2010). A composite frequency score was calculated by 

summing responses to eight developmentally normative risk behaviors, including substance 

use and aggression. Only behaviors endorsed by at least 10% of participants were included 

in the composite score. Table 1 shows the specific behaviors included in the composite 

variable, as well as the percentage of participants who endorsed any past year involvement in 

each type of behavior. Reliability of this index was adequate (alpha = .65). Due to the 

substantial positive skewness of 1.31 (SE = .21) we log transformed the scores and used the 

transformed values in the data analysis.

Risk-taking propensity.: Participants’ risk-taking propensity was assessed with the Balloon 

Analogue Risk Task–Youth (BART-Y; Lejuez et al., 2007). In this task, participants inflate a 

computer-generated balloon using the mouse to click on a box that pumps up the balloon. 

They earn one point for each click. If the balloon is pumped past its explosion point, then all 

points accrued for that balloon are lost. Participants could stop pumping the balloon at any 

time prior to an explosion and allocate the accrued points to a permanent prize meter. The 

probability that a particular balloon will explode is 1/128 for the first pump, 1/127 for the 

second pump, and so on until the 128th pump at which point the probability is 1/1 such that 

explosion values form a normal distribution around 64 pumps (Lejuez et al., 2002). 

Participants’ score on this measure reflects the adjusted average that equals the average 

number of pumps on balloons that did not explode. After each balloon explosion or point 

collection, the subject’s exposure to that particular balloon ends and a new balloon appears 

until 30 balloons (i.e., trials) have been completed. At this point, the prize meter will 

indicate the prize won by the participant, which may be small, medium, large, or a bonus, 

depending on the number of points collected. All prizes consisted of cash.

We hypothesized that early deprivation would result in diminished thrill seeking at age 12, 

which in turn would be associated with less frequent engagement in risk behavior. 

Furthermore, we expected that the impact of early psychosocial deprivation would be due to 

its effects on appetitive processes (i.e., the thrill seeking dimension of sensation seeking) 

rather than on inhibitory processes (i.e., the disinhibition dimension of sensation seeking). 

Finally, we hypothesized that the indirect effect of deprivation on risk behavior through thrill 

seeking would be conditional upon level of executive control.

Results

Preliminary analyses

Correlations between study variables are presented in Table 2. Importantly, time spent in 

institutions was not significantly linearly related to risk behavior, thrill seeking, or executive 

control, indicating that the effects of group on the outcomes of interest are not simply 

explained by opportunities for experiences outside of the institutions.

We first assessed the direct effects of institutional rearing (care as usual group and foster 

care group vs. never institutionalized group) on risk-taking behavior (YRBS and the BART), 

sensation seeking, and executive control. As presented in Table 3(a), the children with a 

history of institutional rearing had significantly lower scores compared to never 
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institutionalized children on both sub-scales of the sensation seeking, thrill seeking F(1,126) 

= 4.54, p = .035, η2 = .04, and disinhibition F(1,126) = 4.00, p = .048, η2 = .03. Similarly, a 

history of institutional rearing was associated with lower scores on risk-taking, both on self-

reported risk behaviors, F(1,125) = 5.91, p = .016, η2 = .05, as well as on the BART, 

F(1,125) = 3.60, p = .06, η2 = .03. Finally, children in institutional rearing (foster care and 

care as usual groups) performed more poorly than never institutionalized children on the 

planning task, F(1,123) = 4.05, p = .046, η2 = .03. To determine the extent to which the 

foster care intervention alleviated some of the effects of early institutionalization, we ran 

Tuckey post-hoc analyses. The foster group did not differ significantly from the care as usual 

group in terms of risk taking (self report: p = .315, BART: p = .828), disinhibition (p = .845), 

or planning (p = .203) but it did have higher scores on thrill seeking (p = .040) Table 3(b).

Self-reported risk behavior

Our main hypothesis states that early deprivation diminishes thrill seeking, which in turn is 

associated with less frequent engagement in risk behavior. Furthermore, we hypothesized 

that this indirect effect is conditional upon the level of executive control, such that higher 

thrill seeking would result in higher risk taking only among participants with higher 

executive control. We also hypothesized that these effects are due to its effects on appetitive 

processes (i.e., thrill seeking) rather than on inhibitory processes, we ran similar analysis 

testing the indirect effect of disinhibition.

To test these hypotheses we used the PROCESS macro for SPSS (Hayes, 2012; Hayes & 

Preacher, 2014), Model 14 with 1000 iterations. This is a path analysis approach that allows 

us to estimate the magnitude of indirect effects (the effect of early deprivation on risk taking 

though thrill seeking/disinhibition) and the extent to which they are conditional upon 

different levels of the moderator (executive control). Because early deprivation was a three-

level categorical variable, dummy codes were created with the care as usual as the reference 

group. Following the recommendation of Hayes and Preacher (2014), two separate indirect 

effects models were assessed: the first model specified the never institutionalized dummy 

code as the independent variable and the foster care group as a covariate, and the second 

model specified the foster care group as dummy code as the independent variable and the 

never institutionalized group as a covariate. This approach is mathematically equivalent to 

an analysis of variance and reproduces the observed and adjusted group means while also 

generating interpretable relative indirect effects (Hayes & Preacher, 2014). A diagram 

presenting the conceptual model is depicted in Figure 1.

The first set of analyses tested the impact of early deprivation on risk behavior through thrill 

seeking2. Results indicate that relative to the care as usual group, both the never 

2It is noteworthy that the mediator and the outcome are assessed concurrently rather than in a longitudinal manner. Although this may 
raise questions regarding the causal relationship between the two variables, the theoretical analysis suggests a motivation or a goal 
(i.e., sensation seeking) is the reason to enact a behavior (i.e., risk behavior) rather than the other way around. In addition to the 
theoretical basis of our approach, we also attempted to rule out reverse causality statistically (Kenny, 2007). Specifically, we tested the 
indirect effect of early adversity on thrill-seeking via risk behavior. The indirect effect of foster care group compared to the care as 
usual group was not significant, B = −.08, SE = .09, 95% CI [−.29, .06]; the indirect effect of the never institutionalized group 
compared to the care as usual group was also not significant, B = .13, SE = .09, 95% CI [−.01, .34]. Similarly, there were no effects of 
the foster care group compared to the care as usual group (B = .02, SE = .04, 95% CI [−.03, .14]) or of the never institutionalized 
group compared to the care as usual group (B = .05, SE = .05, 95% CI [−.01, .19]) on participants’ BART scores.
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institutionalized participants, B (SE) = .55 (.23), 95% CI [.09, .1.00] and the foster care 

participants, B (SE) = .66 (.23), 95% CI [.23, 1.08]; reported higher levels of thrill seeking. 

In turn, higher thrill seeking was associated with increased risk behavior, B (SE) = .27 (.07), 

p < .001. The indirect effect of group (foster care vs. care as usual) on risk behavior via thrill 

seeking was significant, B (SE) = .15 (.07), 95% CI [.03, .31]; however, the direct effect was 

not significant, B (SE) = −.34 (.18), 95% CI [−.68, .01]. Similarly, when comparing the 

never institutionalized group to the care as usual group, the indirect effect of group on risk 

behavior through thrill seeking was significant, B (SE) = .18 (.08), 95% CI [.06, .37] 

whereas the direct effect was not, B (SE) = .12 (.17), 95% CI [−.21, .45].

This indirect effects analysis was repeated with disinhibition replacing thrill seeking as the 

mediator. This model was not significant: early psychosocial deprivation did not have an 

effect on disinhibition. The care as usual participants did not report differential levels of 

disinhibition relative to the never institutionalized participants, B (SE) = −.14 (.24), 95% CI 

[−.61, .32], or the foster care participants, B (SE) = .29 (.22), 95% CI [−.75, .73]. Although 

disinhibition significantly predicted risk behavior, B (SE) = .32 (.06), 95% CI [.19, .44], 

neither the direct effect of the foster care group compared to the care as usual group, B (SE) 
= −.14 (.17), 95% CI [−.47, .18], nor the indirect effect, B (SE) = −.04 (.08); 95% CI 

[−.21, .09], was significant. Similarly, neither the direct effect of the never institutionalized 

group compared to the care as usual group, B (SE) = .20 (.16), 95% CI [−.11, .52], nor the 

indirect effect, B (SE) = .09 (.08), 95% CI [−.05, .27], was significant.

The second set of analyses tested the full conceptual model (Figure 1). Specifically, it tested 

the extent to which the effect of deprivation on risk taking through thrill seeking is 

moderated by executive control (i.e., planning). We ran a conditional process model where 

the effect of thrill seeking on risk behavior was tested as a function of executive control. The 

analyses suggest that the indirect effect (through thrill seeking) of early childhood adversity 

on risk-taking was moderated by executive control. Hayes’ Index of Moderated Mediation 

was B (SE) = .05 (.04), 95% CI = [.001, .16] when comparing the foster care group to the 

care as usual group and B (SE) = .06 (.05), 95% CI = [.003, .19] when comparing the never 

institutionalized group to the care as usual group. These findings suggest that thrill seeking 

mediates the association of early deprivation on risk behavior among youth with average and 

high executive control but not among children with the lowest executive control. In other 

words, higher levels of thrill seeking are associated with higher levels of risk-taking, but 

only among participants with moderate and high levels of executive control. The full 

statistical model is presented in Figure 2. The tables containing the regression coefficients 

and the confidence intervals associated with these analyses are presented in Tables 4, 5, and 

6 in supplemental information.

Risk-taking propensity

The analyses above were repeated with participants’ scores on the BART as the dependent 

variable. The results suggest that relative to the care as usual group, both the never 

institutionalized participants, B (SE) = .62 (.23), 95% CI = [.16, 1.07], and the foster care 

participants, B (SE) = .71 (.22), 95% CI = [.29, 1.14], reported higher levels of thrill 
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seeking. The indirect effect of group through thrill seeking on the BART scores was not 

significant.

However, when the full model was testing by introducing the executive control (planning) as 

a moderator of the relationship between thrill seeking and performance on the BART, the 

pattern of findings replicated those observed for self-reported risk-taking. Specifically, 

higher thrill seeking was associated with higher BART scores, but only at high levels of 

executive control. Specifically, Hayes’ Index of Moderated Mediation was B (SE) = 1.08 

(.65), 95% CI = [.20, 2.80] when comparing the foster care group to the care as usual group 

and B (SE) = 1.24 (.67), 95% CI = [.26, 2.81] when comparing the never institutionalized 

group to the care as usual group (Figure 3 and Tables 4 - 6).

This indirect effects analysis was repeated with disinhibition replacing thrill seeking as the 

mediator. The model was not significant, with results indicating that early psychosocial 

deprivation did not have an effect on disinhibition. The care as usual group did not report 

different levels of disinhibition relative to the never institutionalized group, B (SE) = −.14 

(.24), 95% CI [−.61, .32], or to the foster care group, B (SE) = .29 (.22), 95% CI [−.15, .73]. 

Disinhibition significantly predicted the BART, B (SE) = 2.45 (1.01), 95% CI [.44, 4.45]. 

However, neither the direct nor the indirect effects of early deprivation were significant.

Discussion

The current study explored the impact of psychosocial deprivation in the form of 

institutional rearing on risk-taking among young adolescents and the mechanisms 

underlying these relations, namely motivation and executive control.

The results suggest that children who were institutionalized early in life had lower rates of 

risk-taking behavior at age 12 compared to children who were never institutionalized. This 

effect was mediated by thrill seeking, the socially desirable dimension of sensation seeking. 

The effect is unique to this appetitive motivation. Indeed, the socially undesirable aspect of 

sensation seeking characterized by disinhibition does not appear to account for these effects. 

Furthermore, the impact of early deprivation on motivation for risk behavior and 

consequently on actual risk-taking was further enhanced by its deleterious effects on 

executive function. Indeed, the effects of deprivation on risk-taking through thrill seeking 

were stronger among participants with higher capacity for planning suggesting that risk-

taking is enhanced in the presence of stronger executive control processes.

These findings support previous research and highlight the importance of motivational and 

executive processes in adolescent risk behavior (e.g. Crone & Dhal, 2012; Pfeifer & Allen, 

2012; Somerville & Casey, 2010; Steinberg, 2007; Reyna & Rivers, 2008). In addition, our 

research provides an integrative framework based on motivation research and uses an 

experimental study to understand how motivation and executive control processes operate to 

increase risk-taking and how early psychosocial deprivation may impact these processes and 

consequently risk taking. Specifically, our findings support the importance of motivational 

processes in understanding risk behavior. In line with previous research they suggest that 

risk behavior among young adolescents is facilitated by an increased interest in novel and 
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exciting experiences. Furthermore, early psychosocial deprivation appears to reduce 

adolescent risk taking due to its diminishing effects on sensitivity to rewards. From this 

perspective, the current research suggests that risk taking may serve an important 

developmental motivation that encourages individual to try new things and become 

independent and that early psychosocial deprivation may interfere with this adaptive 

function of risk behavior. It is interesting to note, that although the rates of risk behavior 

were significantly lower among the institutionalized children compared to the children who 

were never institutionalized, risk behavior did not vary as a function of the foster care 

intervention. In other words, removing infants from institutions and placing them in foster 

care did not have an effect on risk behavior later in life (i.e. adolescence) despite the fact that 

the foster care group had significantly higher scores on thrill seeking than the care as usual 

group. This finding may warrant a more nuanced view of early psychosocial deprivation and 

its impact on risk behavior. It is possible that the foster care intervention does ameliorate the 

effects of early deprivation on sensitivity to rewards. In turn, risk taking among these 

children, similar to risk taking among never institutionalized children, is a function of their 

sensitivity to rewards. However, the fact that children who remained or who spent most of 

their life in institution have similar rates of risk behavior (if not slightly higher) than the 

foster care group could indicate some form of adaptation. Indeed, this possibility is 

suggested by evolutionary psychology literature. Accordingly adverse environments 

(including psychosocial deprivation) provide cues that suggest dangerous, adversary, and 

unsupportive environments. This might prompt an accelerated maturation and more risk 

taking that would presumably ensure survival and reproduction Belsky et al., 1991, Rickard 

et al., 2014). In line with this idea, Loman et al. (2014) also showed that institutionalization 

was associated with lower levels of risk taking and sensation seeking. However, sensation 

seeking was lower only among pre/early pubertal, but not among mid/late pubertal youth. 

They suggested that although there might be a developmental delay in sensation seeking as a 

result of early deprivation, puberty may increase neuronal plasticity and may result in 

recalibration and adaptation.

Regarding the role of executive processes, our findings show that sensation seeking is 

associated with higher rates of risk taking, particularly among adolescents with higher 

planning ability. Early psychosocial deprivation reduces both the motivation and the capacity 

for planning resulting in lower rates of risk behavior. These findings support the notion that 

executive processes are mobilized in a flexible manner as a function of the situation and the 

motivational factors relevant for the adolescent in the moment (Crone & Dhal, 2012; Pfeifer 

& Allen, 2012; Defoe et al., 2015). Indeed, recent research has also shown that most forms 

of adolescent risk activity are facilitated (rather than reduced) by higher levels of executive 

function assessed both at the neurological (maturation in the prefrontal cortex; Berns, 

Moore, & Capra, 2009) as well as at the cognitive level (working memory; Romer et al, 

2011). Furthermore, a recent study of adolescents suggests that working memory (as 

indicative of executive function) is related to early initiation of risk and externalizing 

behavior; however, as adolescents age, the emergence of risk behavior is increasingly 

associated with sensation seeking and this relation is accompanied by growing rather than 

declining executive function (Romer et al, 2011). We believe that, a high capacity for 

executive control allows individuals to plan efficiently, to overcome the potential obstacles, 
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and to avoid negative consequences. Early psychosocial deprivation impacts both motivation 

and executive processes and may therefore reduce the tendency to engage in risk behavior 

that involves strategizing. It is possible however, that certain risk behaviors may require 

executive control to a lesser extent. This should particularly the case for behaviors that are 

easy to implement, or that adolescents simply mimic in a social context (e.g. smoking). To 

better understand the role of executive control in risk taking, future research should take into 

account the level of difficulty involved in engagement in different risk taking behaviors.

Limitations and future directions

This research provides initial evidence that adolescent risk behavior may serve important 

developmental goals and motivations. However, it focuses exclusively on one motivation, 

namely the need for novel and exciting experiences. This may raise questions about the 

extent to which these findings apply to other adolescent goals and motivations, such as the 

need to belong, to be accepted and admired. It is well established that adolescent risk-taking 

is more likely to occur in groups. However, this is contingent on the adolescent’s sensitivity 

to rewards and the extent to which the risk behavior is normative within the group (e.g. 

Perrine & Aloise-Young, 2004, but see Rawn & Vohs, 2011 for an extensive discussion). 

Furthermore, there is behavioral as well as fMRI evidence suggesting flexible recruitment of 

control processes as a function of social goals (Rawn & Vohs, 2011, Crone & Dahl, 2012). 

This seems to suggest that peer pressure in itself is not necessarily associated with 

impulsivity and risk-taking. Rather, engagement in risk-taking is a function of the extent to 

which the behavior is perceived as instrumental to one’s social goals and it is supported by 

control processes. In other words, the same motivational processes appear to underlie 

engagement in adolescent risk-taking regardless of the motivational content. This possibility, 

although theoretically plausible and suggested by existing research, should be tested in 

future studies.

Another aspect that may call into question the generalizability of our findings refers to the 

type of adversity we focused on in this research, namely, institutional rearing. It is possible 

that other forms of adversity such as growing in disadvantaged neighborhoods, 

dysfunctional families, and experiencing discrimination, may enhance other 

developmentally important motivations such as the need to belong and to be accepted and 

respected by one’s peers. In such cases, adversity may result in increased risk-taking and 

delinquency (e.g., crime, rule breaking, fighting, reckless driving, excessive drinking, and 

substance use) to ensure reputation for toughness and bravery, and consequently social 

dominance. Although the motivational processes investigated in the current research should 

still be relevant, as discussed above, this possibility needs to be examined more directly for a 

broader understanding of how adversity and deprivation may impact risk behavior.

A third limitation refers to the age of our sample. One could argue that 12 may be too early 

to observe risk behavior and that the relationship between sensation seeking and risk-taking 

may decrease as the adolescents age. This is certainly a possibility that should be addressed 

in further longitudinal studies. Several lines of research that tested the relationship between 

sensation seeking and risk-taking prospectively suggest that sensation seeking becomes 

more predictive of risk-taking as adolescents age (e.g. MacPherson et al., 2010; Romer et al., 
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2011). This does not exclude the possibility that the motivating impact of sensation on risk-

taking decreases as adolescents have the opportunity to experience new things and thus 

fulfill this motivation.

Previous studies which have taken into account the pubertal status of 12 year olds showed 

that institutionalization was associated with lower risk taking regardless of pubertal age 

whereas the relationship between institutionalization and sensation seeking became weaker 

at older pubertal ages (Loman et al., 2014). They suggested that although institutionalization 

is associated with a decrease in risk taking and sensation seeking, institutionalized children 

might recalibrate and show an increase in sensation seeking, as they grow older. Our 

findings are limited regarding the development of these variables. It is possible that risk 

taking, sensation seeking, and executive control may change developmentally. Older 

adolescents might engage in different forms of risk taking and they might do it for other 

motives (e.g. social goals). However, we believe that our findings and the theoretical 

argument do not depend on the content of the motivation, or on the type of risk taking. 

Rather they emphasize the general motivational process and suggest that risk-taking may 

serve important developmental motivations. In the process, a high capacity for executive 

control would allow the individual to plan efficiently, to overcome the potential obstacles, 

and to avoid negative consequences. Early psychosocial deprivation has an impact on risk-

taking to the extent to which it affects these motivations and control processes. We believe 

that regardless of the motivational content and the manner in which adversity influences one 

motivation or another, the same processes (and pattern of relationships) should apply.

Finally, our study does not address the issue of mental health. The mental health 

characteristics of this sample are discussed in detail in several publications (e.g., Humphreys 

et al., 2015; Nelson et al., 2007; Nelson, Fox, & Zeanah, 2014). Institutionalization tends to 

be related to several mental health issues. However, it is not clear how these issues may be 

related to the variables of interest here. Previous research seems to provide a mixed picture 

regarding the relationship between early psychosocial deprivation, mental health, and risk 

behavior. For instance, Loman et al. (2014) did not find any differences in anxiety and 

depressive symptoms between institutionalized and non-institutionalized children. Although 

institutionalized children did have significantly more conduct problems than non-

institutionalized children, there was no association between any of the mental health 

variables and risk behavior. Thus, although based on previous research there is no reason to 

believe that mental health would be a confounding variable (would systematically impact the 

outcome variables) in the current study, this aspect should be explored in future research.

In summary, exploring the impact of deprivation/social neglect on adolescent risk behavior 

has important implications for understanding the development and function of this behavior 

and consequently for developing efficient prevention and intervention strategies. Although 

risk behavior may have negative consequences, it fulfills important developmental 

motivations. Approaching risk behavior as motivated behavior suggests that parents, 

educators, and policy makers should work around these motivations rather than against them 

in order to reduce the potential negative consequences of risk-taking.
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Figure 1. 
The conceptual model

Note. CAUG = care as usual group; FCG = foster care group; NIG = never institutionalized 

group
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Figure 2. 
Statistical model depicting the effects (unstandardized beta coefficients and SEs) of early 

psychosocial deprivation on self-reported risk behavior through thrill-seeking and the 

moderating effect of planning.

Note 1. CAUG = care as usual group; FCG = foster care group; NIG = never 

institutionalized group.

Note 2. The analyses we ran on log transformed data. In addition to the unstandardized beta 

coefficients and SEs, the italicized coefficients represent the exponential transformation and 

therefore the geometric mean of the raw data.
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Figure 3. 
Statistical model depicting the effects (unstandardized beta coefficients and SEs) of early 

psychosocial deprivation on the BART through thrill-seeking and the moderating effect of 

planning.

Note 1. CAUG = care as usual group; FCG = foster care group; NIG = never 

institutionalized group.

Note 2. The analyses we ran on log transformed data. In addition to the unstandardized beta 

coefficients and SEs, the italicized coefficients represent the exponential transformation and 

therefore the geometric mean of the raw data.
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Table 1.

Percentage of respondents endorsing engagement in risk behaviors in the past year (N = 127)

Behavior % Endorsing

Rode in car without seatbelt 62.2%

Drank alcohol 52.0%

Crossed street recklessly 43.3%

Started a physical fight 27.6%

Gambled money 21.3%

Smoked cigarettes 14.2%

Provoked street dogs 13.4%

Visited inappropriate websites 10.2%
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Table 2.

Bivariate correlations between variables

1 2 3 4 5 6

Risk Behavior -

BART .173 -

Planning .012 .170 -

Thrill seeking .342** .176 .035 -

Disinhibition .438** .232* −.095 .534** -

% time in institution .065 .052 −.075 −.134 −.095 -

*
p < .05

**
p < .001
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Table 3.

Group comparisons1

a)

CAUG + FCG NIG

Variable M (SD) M (SD) F p W p

Thrill-seeking 1.89 (0.96) 2.28 (1.08) 4.54 .035* 4.30 .041*

Disinhibition 1.73 (0.98) 2.10 (1.07) 4.00 .048* 3.85 .053

Planning 7.38 (1.57) 7.94 (1.49) 4.05 .046* 4.13 .044*

Risk behavior 4.47 (4.56) 6.46 (4.60) 5.91 .016* 5.83 .018*

BART 24.62 (11.47) 28.76 (12.85) 3.60 .060 3.44 .066

b)

CAUG FCG NIG

Variable M (SD) M (SD) M (SD) F p W p

Thrill-seeking 1.62 (0.96) 2.17 (0.88) 2.28 (1.08) 5.40 .006* 5.42 .006*

Disinhibition 1.79 (1.13) 1.67 (0.81) 2.10 (1.07) 2.14 .122 2.36 .101

Planning 7.06 (1.39) 7.67 (1.68) 7.94 (1.49) 3.53 .032* 3.99 .023*

Risk behavior 5.24 (5.35) 3.75 (3.34) 6.46 (4.60) 4.04 .020* 5.28 .007*

BART 23.79 (11.62) 25.41 (11.42) 28.76 (12.85) 1.96 .145 1.88 .160

Note. CAUG = care as usual group; FCG = foster care group; NIG = never institutionalized group

1Levene’s test of homogeneity of variance was not significant for any of the ANOVA analyses reported here. However, in line with the 
suggestions (Delacre, Lakens, Mora, & Leys, 2018), we also included the results corresponding to the Welch-test.
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