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Early

Childhood

Mid
Childhood

Younger Older
Adolescence Adolescence

Young
Adulthood

10

15

Age in Years
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Entity/instrument/organisation Age Reference
UN Secretariatt UNESCO/ILO Youth: 15-24 UN instruments, statistics
UN Habitat (youth fund) Youth 15-32 Agenda 21
UNICEF/WHO/UNFPA Adolescent: 10-19, young UNFPA
people: 10-24, youth: 15-24
UNICEF /The Convention on Child until 18 UNICEF
Rights of the Child
The African Youth Charter Youth: 15-35 African Union (2006)

Source: Definition of Youth by Member States
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Periods

Early
10-13

Middle
14-16

Late
17-19
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Physical

physical and
sexualmaturation

physical and sexual
maturation

physical and sexual
maturation

Cognitive

Develop concrete thinking
abilities

moves to thinking abstractly
& develop reasoning skills

Abstract thinking
& developed reasoning skills

Emotional

beginning to explore
decision-making
opportunities

begin to develop a sense of
identity

a sense of identity fully
established

Social

peers become abigger
influenceand sexual
interestusually begins

peers continue to hold
influence, and sexual
interest develops further

transitions to work and
further schooling take place

Behavioral

begin to experiment with
new ways of behaving

considered a time of risk-
taking

assessment of one’s own risk
taking occurs
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THE ADOLESGENT BRAIN

A TIME OF RAPID T4
LEARNING AND &4

BRAIN DEVELUPMENT’ s / (‘AND UPPURTUNITY

93 0,2y (g o]

= , . )é

THESE INCLUDE /@ = PUBERTY INITIATES INTENSE
INCREASES IN —_— ) &% LEARNING & BRAIN
SENSATION-SEEKING, - DEVELOPMENT, WHICH LEAD TO
MOTIVATION FOR SOCIAL STRUCTURAL REMODELING AND
RELATIONS AND SENSITIVITY TO M /¢ \ Wi, dih '/ NEURAL RE-CONFIGURATION OF
SOCIAL EVALUATION. - W 5] KEY BRAIN SYSTEMS. IT'S A

i Vi v/ CRUCIAL TIMETO INVEST IN

\ ADOLESCENTS.

DOWNLOAD

“THE ADOLESCENT BRAIN:

”f
unicef ¢
ASECOND WINDOW OF OPPORTUNITY”

for eve ry C hild WWW.UNICEF-IRC.ORG/ADOLESCENT-BRAIN |
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POSITIVE AND NEGATIVE SPIRALS

EXAMPLE OF A
POSITIVE SPIRAL

EXAMPLE OF A
NEGATIVE SPIRAL

n
unicef &
Office of Research-Innocenti

THE ADOLESGENT BRAIN

NEEDS SUPPORT
T0 CREATE
POSITIVE SPIRALS,

| AVDIDING NEGATIVE

TRAJECTORIES

DOWNLOAD

“THE ADOLESCENT BRAIN:
A SECOND WINDOW OF OPPORTUNITY”

WWW.UNICEF-IRC.ORG/ADOLESCENT-BRAIN
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Time-Lapse Brain

m Gray matter wanes as the brain matures. Here 15 years of brain development are com-
pressed into five images, showing a shift from red (least mature) to blue.
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GRAY
MATTER

« PREVIOUS NEXT: Laurch Flash Movie »
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8 The area of the brain that controls executive functions” — including
J weighing long-term consequences and controlling impulses — is
o last to fully mature. Brain development from childhood to
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Blue/purple: parts of
brain more fully matured

Mcl(ay\moenver Post

Thomas
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The Teenage Brain

» The neocortex not fully
developed (responsible for
language, planning, empathy,
executive functions)

*Relies on a more reactive, gut-
instinct part of the brain, the
amygdala, ( emotions and
memories associated with
emotion)

*Not good at reading emotion on
others' faces

Engaging Teens & Tweens by Raleigh Philp
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Continued maturation of prefrontal cortex through young adulthood evidenced from
U n|cef ﬁ'@?‘% * (A) in vivo MRI results showing thinning of cortical gray matter in prefrontal cortex
A\ 74

for every child



* layerllic
——regresion
* LayerV
- regresion

* (B) postmortem evidence showing continued loss of
synapses in prefrontal cortex into the 30s
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Teen Brain
Development
Phenomenon #2

Maturing of brain as
Grey Matter is lost

Adolescent Pruning Of Brain Cells
The brain selectively strengthens or
prunes neurons based on activity.
Synapses continually used will flourish;
u those that are not used will wither away.
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& "% NIH Public Access

2 % Author Manuscript

)
R epst
Published in final edited form as:
< Brain Cogn. 2010 February ; 72(1): 46. doi:10.1016/).bandc.2009.10.008.
-
. >
e 90 )d e Sl = Sex differences in the adolescent brain
e
. . .o . A ) o]
B ol e (s 52098)50 ) 2 Rhoshel K. Lenroot, M.D.1.2 and Jay N. Giedd, M.D.2
Co| )..5 )}g Ao 53 VY g ' Department of Psychiatry, University of New South Wales, Sydney, NSW Australia
& S . , o . , .
2.z o e s ) Child Psychiatry Branch, Brain Imaging Unit, National Institute of Mental Health, National Institutes
‘Lﬁ'l'i’ls J L'“.“:f)D “"’9""" O Py ® § of Health, Bethesda, MD USA
' ‘ Abstract
LS" 9> 94 o J-«-Qw )-w-‘? BV ) e * Adolescence is a time of increased divergence between males and females in physical characteristics,
behavi isk for psychopathology. Here we will review data regarding sex differences in brain
AW ¥a 91 LYRSVE TRV U‘ ),._>.) o structure an n during this period of the lifespan. The most consistent sex difference in brain

morphometry is the 9-12% larger brain size that has been reported in males. Individual brain regions
\ that have most consistently be ed as different in males and females include the basal ganglia,
hippocampus, and amygdala. D1 sor imaging and magnetization transfer imaging studies
have also shown sex differences in white matter development during adolescence. Functional
imaging studies have shown different patterns of activation without differences in performance,
suggesting male and female brains may use slightly different strategies for achieving similar
cognitive abilities. Longitudinal studies have shown sex differences in the trajectory of brain
development, with females reaching peak values of brain volumes earlier than males. Although

compelling, these sex differences are present as group averages and should not be taken as indicative
of relative capacities of males or females.
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Female youth generally show smaller g "\ £
volumes than male youth (uncorrected for S S S Bolid:
total brain size) while males show greater a g e o
. ope . . © O-0s © - Dashed:
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* a Sex differences in cortical volumes
depend on the complex interaction Age (years) Age (years)
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between cortical thickness, convex hull B. —— GMM GMV p——

area, and gyrification. 2 2| olroioe —
* b Male youth show greater gray matter £ F 2] 8
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GMM = GMV x GMD. Brain maps indicate £ g - o — S
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e ¢ Males show greater brain volume © " Age(years)

variance than females across multiple e

structures. ' | o Cortont e o

b. Hippocampus
c. Cerebellar cortex
d. Pallidum
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*
*
»
*
*

e. Putamen
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From: Sex differences in the developing brain: insights from multimodal neuroimaging

©25 VOLUME P SURFACE AREA
O 2\ THICKNESS 4 2 GYRIFICATION
o X SURFACEAREA O CONVEX HULL AREA
s S '
= c
D 8 2 Solid:
o = o = Females
(a c (a8 = 2
® O © O Dashed:
E g 4 Males
g g 1.5

-2 -2
25 Age (years) 255 Age (years)

Female youth generally show smaller volumes than male youth
(uncorrected for total brain size) while males show greater
variability in brain volumes than females.

Unicef (€p) ° aSexdifferences in cortical volumes depend on the complex
= interaction between cortical thickness, convex hull area, and
gyrification.
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GMV GMM GMV GMM
= - males
~ - females +50%
g 18 = "
5 2 — 2
o & 2 gy :
Q Q
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o = . \ 0 g
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® S S ‘ 2
= ¢ Z
T g 3 | s 3
Re= .07 R = .02 z -
o LAF= 1D o | Rf=.01 © |
® [, ; : ® [, . - W -50%
10 15 20 10 15 20
Age (years)

. =, * b Maleyouth show greater gray matter volume (GMV) and gray
unlcef \@ matter mass (GMM) than female youth, where GMM = GMV x GMD.
Brain maps indicate the percentage net change explained by sex.
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a. Cerebral white matter

\\ f b. Hippocampus
c. Cerebellar cortex

d. Pallidum

e. Putamen

f. Cerebral cortex

g. Thalamus

h. Amygdala

i. Caudate

j. Cerebellar white matter

k. Accumbens

* ¢ Males show greater brain volume variance
than females across multiple structures.
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Serotonin Pathways

Frontal

cortex \

Striatum

Substantia

* Mood

* Memory
processing

« Sleep

« Cognition

Nucleus
accumbens  VTA

Hippocampus

Raphe nucleus
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Any young person aged between
10 and |7 experiencing or displaying

the following indicators of vulnerability
(risk factors) which if not addressed
would expose the individual, family
or community to significant
harm (actual or potential).

require significant
family supports

Social and familial
isolation or
exclusion
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FIGURE 1a—Hazard Rates (Initiation) by Age for

1 2 23 24 Kandel AJPH 1984

16 17
AGE IN YEARS
ol, Cigarettes, Marijuana, Psychedelics, and Cocaine
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