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Abstract
Adolescence is the period of critical transition. Children entering adolescence go through a wide range of physical,
cognitive, emotional, and social changes. The storm-and-stress portrayal of adolescence seems to emphasize the
problems that some individuals exhibit. Identifying normative and nonnormative behaviors of youth helps demystify the
long-endured stereotype of the transitional phase. This paper reviews taxonomic theories of the age-graded child and
adolescent psychopathology. This article then summarizes research evidence for (1) stability in impulsivity as one of
the main factors describing nonnormative behaviors and (2) the maturation gap in various parts of the brain
development during adolescence as an explanation for normative adolescent risk-taking tendencies.
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Taxonomies of Child and Adolescent Developmental Psychopathology
Taxonomic theories of the age-graded child and adolescent psychopathology suggest two distinctively different
developmental trajectories: life-course persistent and adolescent-limited trajectories [1, 2]. Individuals who display
high-rate risk-taking and antisocial behaviors during early adolescence are at a greatly increased risk of becoming
chronic offenders during adolescence and adulthood. In contrast, adolescent-limited offenders engage in risk-taking
behaviors during their teenage years and are most likely to reform when they enter adulthood. This paper reviews
research evidence for (1) stability in impulsivity as one of the major etiological factors distinguishing the two
trajectories and (2) the maturation gap in various parts of the brain development during adolescence as an explanation
for normative adolescent risk-taking tendencies regardless of the type of the developmental trajectories.
Impulsivity as a Precursor of Life-Course Persistent Psychopathology
Several large-scale longitudinal studies have found that early manifestations of impulsivity are one of the main
characteristics of life-course persistent psychopathology [3, 4, 5, 6, 7]. Individuals who engage in a number of risktaking behaviors during early adolescence (the ages 11 through 14 years),such as physical aggression, smoking, and
substance use, exhibit much higher levels of impulsivity as early as age three than their counterparts of adolescencelimited offenders [8]. Impulsivity is known to be a multidimensional trait. The two most widely studied dimensions of
impulsivity are acting without careful thought and delay of gratification [9]. Acting without careful thought is often
characterized by hyperactivity. Hyperactive behaviors are commonly observed among individuals with a
neurodevelopmental disorder known as attention deficit and hyperactivity disorder (ADHD). Individuals with ADHD
are more prone to academic difficulties [10], impaired parent-child relationships [11], substance abuse [12], reckless
driving [13], gambling [14], and unprotected sex [15].
Delayed gratification, also known as effort control, is a person’s patience to postpone seeking a small and immediate
pleasure in favor of a larger and later reward. Children who demonstrated their ability to delay gratification at age four
were likely to do well at school throughout childhood and adolescence, score high on SAT exams, and delay sexual
debut [16]. However, little research is available to adequately explain children’s decision-making process and
motivation for delay gratification.
A wide range of etiological factors for high stability in impulsivity has been explored. Traumatic and stressful life
events that the life-course persistent offenders experience early on in their life have been well investigated.
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In particular, impulsivity plays a critical role in diagnosing child maltreatment, such as sexual, physical, and emotional
abuse and neglect. Abused and neglected children show a much higher level of impulsivity than children who are not
exposed to maltreatment [17, 18]. The level of hyperactivity is not necessarily high among maltreated children.
Childhood sexual abuse appears to have a more severe detrimental influence on female adolescents than male youth.
Sexually abused female youth report first intercourse at an earlier age and unplanned pregnancy [19, 20].
Emotional abuse and neglect can begin as early as birth when the attachment figure (the primary caregiver, typically
mother) is not available for a child to form a secure bond with the figure. A mother’s unavailability can be caused by
maternal depression [21, 22], incarceration [23], drug addiction [24], and/or domestic violence[25]. Emotional abuse
and neglect by the attachment figure in infancy and childhood jeopardizes the healthy development of attachment
organization, which, in turn, impairs the child’s later social and emotional functioning. Emotionally abused children
exhibit a higher level of impulsivity than non-abused children. The most remarkable consequence of childhood
maltreatment is that children raised by uninvolved and neglectful mothers are more likely to parent their children in a
similar manner than their mothers parented them [8]. This intergenerational transmission suggests that the experience
of early childhood neglect and abuse generates a cascading effect rather than a mere genetic transmission from one
generation to the next.
Most recent behavioral genetics research has identified the serotonin transporter gene known as 5HTT in the
association of impulsivity with aggression following childhood maltreatment [25]. The variation in the length of the
transporter gene polymorphism affects the rate of serotonin uptake. The variation explains post-traumatic stress
disorder and depression vulnerability among individuals who experienced childhood emotional trauma. It also explains
the alcoholism or suicidal behavior of maltreated people.
Equally important to note is the reciprocal influences of children’s impulsivity on the quality of parenting [26].
Traditionally, child psychopathology was recognized as a genetic predisposition. Recent studies show that children
with psychopathology cause higher stress in the relationship with their mother, and mothers with psychopathology
induce higher stress in the relationship with their child [27]. Both parties contribute to developing chronic stress in the
parent-child relationship and also to exacerbating each other’s psychopathology. If the child’s impulsivity is formed
through the years of dysfunctional interactions with the mother is left untreated, impulsive behaviors persist throughout
adolescence.
As reviewed, life-course persistent trajectories present continuity in maladaptive behaviors that have their origins in the
early years prior to the adolescent period. Moreover, they explain both biological and environmental influences that
promote and sustain impulsivity set in motion very early in life. A high level of impulsivity during the first decade of
life appears to be a key to distinguishing life-course persistent psychopathology from adolescence-limited
psychopathology. The next section will discuss the brain development of adolescents that explains a reason why both
groups of youth equally engage in risk-taking and antisocial behaviors during middle and late adolescence despite their
distinctively different early experiences.
The Brain Immaturity of Youth as a Common Ground for Risk-Taking Behaviors
The brain grows at a faster rate than any other part of the body. By age two, a baby’s brain reaches approximately 75%
of an adult brain’s size [28]. By the age of five, a child’s brain weighs 90% of its adult weight, while the total body of
the child is 30% of the adult’s body weight [28]. The prefrontal cortex is a specific area of the brain that undergoes
substantial development throughout adolescence and well into the 20s. The prefrontal cortex controls several important
executive functions, including attention, problem-solving, decision-making, emotion regulation, judgment, and impulse
control [28]. As the prefrontal cortex is biologically immature during adolescence, the ability to inhibit impulses,
regulate a wide range of emotions and make a good decision is not fully developed.
In contrast, front striatal reward circuits in the brain emerge and mature during early adolescence. They are neural
pathways connecting frontal lobe regions to the striatum that mediate motor and behavioral functions within the brain
[29]. In addition, the ventral striatum, one of the two striatum subparts, is rapidly growing during this time. The
ventral striatum is known as a vital part of the front striatal reward circuits of the brain [30, 31]. It is reported that the
maturation of the reward circuits encourages youth to proceed bravely out into some unknown places and seek novel
and adult-like activities. Needless to say, many activities that youth seek come with a fair amount of risk, such as
driving a car and experimenting with drugs.
This maturational gap between the less developed prefrontal cortex and the more developed reward circuits results in a
period of risk for adolescents.
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Researchers argue that the youth’s risk-taking tendencies are the result of normal adolescent development and the lack
of experience associated with engaging in these novel and adult-like behaviors.
It should be noted that peer influences play a major role in magnifying the adolescent tendencies to approach novel and
exciting activities despite the risks associated with them. Youth with high levels of risk-taking and novelty seeking are
likely to seek out friends who have similar interests and desires [32]. This peer selection process operates on shared
excitement for novel behaviors and favorable emotional states exchanged in peer relationships. As a consequence, peer
socialization is established in a sense that an adolescent introduces new activities and suggests ideas of new adventures
that other adolescents have not experienced before.
Summary
No child develops in isolation. Numerous social agents, such as parents, peers, schools, media, religion, politics, and
historical events, exist in the child’s rich environment. According to the Ecological Systems Theory [33], each social
agent not only makes an independent and direct influence on the child’s development but is also interrelated to other
agents to create joint influences. Almost all the spheres of child functioning are shaped through a dynamic process;
child psychopathology is not an exception. Recognizing child and adolescent psychopathology as a dynamic
developmental process allows researchers to investigate the likelihood of risk of child maladjustment by addressing the
complex interplay between a child, their relationship with others, and their community and culture. Moreover, it
presents an exciting opportunity for practitioners and educators to develop a strengths-based strategy to reduce
vulnerability to child maladaptive behaviors across the first two decades of life.
Despite the popular characterization of adolescents as impulsive and lacking cognitive control, it needs to be clearly
stated that a small proportion of adolescents account for a large share of the serious forms of risk-taking that cause
concerns about adolescents. A small portion of youth are likely to be on the life-course persistent trajectory. It is
hopeful that the accumulating research evidence for normative and non-normative child and adolescent development
leads to more effective intervention programs for youth with life-course persistent psychopathology.
References
Moffitt T, E. (1993). Adolescence-limited and life-course-persistent antisocial behavior: A developmental taxonomy.
Psychological Review, 100, 674–701.
Patterson, G. R., Forgatch, M. S., Yoerger, K. L., &Stoolmiller, M. (1998). Variables that initiate and maintain an
early-onset trajectory for juvenile offending. Development and Psychopathology, 10(3), 531–547.
Bodell, L. P., Joiner, T. E., &Ialongo, N. S. (2012). Longitudinal association between childhood impulsivity and
bulimic symptoms in African American adolescent girls. Journal of Consulting and Clinical Psychology,
80(2), 313-316.
Chen, P., &Vazsonyi, A. T. (2011). Future orientation, impulsivity, and problem behaviors: A longitudinal moderation
model. Developmental Psychology, 47(6), 1633–1645.
Colder, C.R., Stice, E. A Longitudinal Study of the Interactive Effects of Impulsivity and Anger on Adolescent
Problem Behavior. Journal of Youth and Adolescence27, 255–274 (1998).
Secades-Villa, R., Martínez-Loredo, V., Grande-Gosende, A., & Fernández-Hermida, J. (2016). The relationship
between impulsivity and problem gambling in adolescence, Frontiers in Psychology, 7.
Zalk, N. V., Tillfors, M., &Mörtberg, E. (2020). Social anxiety-impulsivity subgroups and links to later emotional
adjustment in adolescence: A latent transition analysis. Journal of Early Adolescence, 40 (9), 1397-1426.
Romer D. (2010). Adolescent risk taking, impulsivity, and brain development: implications for prevention.
Developmental psychobiology, 52(3), 263–276.
Bakhshani N. M. (2014). Impulsivity: a predisposition toward risky behaviors. International journal of high risk
behaviors & addiction, 3(2).
Loe, I. M., & Feldman, H. M. (2007). Academic and educational outcomes of children With ADHD. Journal of
Pediatric Psychology, 32 (6), 643–654.
Weyers, L., Zemp, M., & Alpers, G. W. (2019). Impaired interparental relationships in families of children with
attention-deficit/hyperactivity disorder (ADHD): A meta-analysis. Zeitschrift für Psychologie, 227(1), 31–41.
Kollins S. H. (2018). ADHD, Substance Use Disorders, and Psychostimulant Treatment: Current Literature and
Treatment Guidelines. Journal of Attention Disorders, 12 (2), 115-125.
Vaa, T. (2014). ADHD and relative risk of accidents in road traffic: A meta-analysis. Accident, Analysis, and
Prevention, 62 (4), 415-425.
Waluk, O. R., Youssef, G. J., & Dowling, N. A. (2016). The relationship between problem gambling and attention
deficit hyperactivity disorder. Journal of Gambling Studies, 32 (2), 591-604.

26

ISSN 2220-8488 (Print), 2221-0989 (Online)

©Center for Promoting Ideas, USA

www.ijhssnet.com

Huggins, S. P., Rooney, M. E., & Chronis-Tuscano, A (2015). Risky sexual behavior among college students with
ADHD: Is the mother–child relationship protective? Journal of Attention Disorders, 19 (3), 240-250.
Mischel, W., Shoda, Y., & Rodriguez, M. L. (1989). Delay of Gratification in Children. Science, 244, 933-938.
Liu, R.T. (2019). Childhood maltreatment and impulsivity: A meta-analysis and recommendations for future study.
Journal of Abnormal Child Psychology, 47, 221–243.
Arens, A. M., Gaher, R. M., & Simons, J. S. (2012). Child maltreatment and deliberate self‐harm among college
students: Testing mediation and moderation models for impulsivity. American Journal of Orthopsychiatry,
82(3), 328–337.
Stock, J., Bell, M., Boyer, D., & Connell, F. (1997). Adolescent pregnancy and sexual risk-taking among sexually
abused girls. Family Planning Perspectives,29(5), 200-227.
Waldron, M., Heath, A.C., Turkheimer, E.N., Emery, R. E., Nelson, E., Bucholz, K. K., Madden, P. A., & Martin, N.
G. (2008). Childhood sexual abuse moderates genetic influences on age at first consensual sexual intercourse
in women. Behavior Genetics, 38, 1–10.
Teti, D. M., Gelfand, D. M., Messinger, D. S., & Isabella, R. (1995). Maternal depression and the quality of early
attachment: An examination of infants, preschoolers, and their mothers. Developmental Psychology, 31(3),
364–376.
Toth, S.L., Rogosch, F.A., Sturge-Apple, M., & Cicchetti, D. (2009), Maternal depression, children’s attachment
security, and representational development: An organizational perspective. Child Development, 80, 192-208.
Murray, J., & Murray, L. (2010)Parental incarceration, attachment and child psychopathology.Attachment& Human
Development,12(4),289-309.
Parolin, M., & Simonelli, A. (2016). Attachment theory and maternal drug addiction: The contribution to parenting
interventions. Frontiers in Psychiatry, 7.
Kuzelova, H., Ptacek, R., &Macek, M. (2010). The serotonin transporter gene (5-HTT) variant and psychiatric
disorders: Review of current literature. Neuro endocrinology letters, 31(1), 4-10.
Chen, Y., Zhu, J., Chengfu, Y., Wang, M., Zhu, Y., & Zhang, W. (2020). The explanatory mechanism of child
impulsivity in the bidirectional associations between parental psychological control and child physical
aggression. Journal of Child and Family Studies, 29, 2039–2050.
Kim, K. J., Conger, R. D., Lorenz, F. O., & Elder, Jr., G. H. (2001). Parent-adolescent reciprocity in negative affect
and its relation to early adult social development. Developmental Psychology, 37, 775-790.
Huelke, D. F. (1998). An overview of anatomical considerations of infants and children in the adult world of
automobile safety design. Annual Proceedings / Association for the Advancement of Automotive Medicine, 42,
93–113.
Morris, L. S., Kundu, P., Dowell, N., Mechelmans, D. J., Favre, P., Irvine, M. A., Robbins, T. W., Daw, N., Bullmore,
E. T., Harrison, N. A., &Voon, V. (2016). Fronto-striatal organization: Defining functional and microstructural
substrates of behavioural flexibility. Cortex; a journal devoted to the study of the nervous system and behavior,
74, 118–133.
Casey, B. J., Getz, S., & Galvan, A. (2009). The adolescent brain. Developmental Review, 28 (1), 62-77.
Galvan, A., Hare, T. A., Parra, C. E., Penn, J., Voss, H., Glover, G., & Casey, B. J. (2006). Earlier development of the
accumbens relative to orbitofrontal cortex might underlie risk-taking behavior in adolescents. Journal of
Neuroscience, 26 (25), 6885-6892.
Osmont, A., Camarda, A., Habib, M., &Cassotti, M. (2021). Peers' choices influence adolescent risk-taking especially
when explicit risk information is lacking. Journal of Research on Adolescence, 31, 402-416.
Bronfenbrenner, U. (1979). The ecology of human development: Experiments in nature and design. Cambridge, MA:
Harvard University Press.

27

