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Abstract 
Adolescence is characterized as a transitional period between childhood and adulthood that involves 

developmental changes in the physical, psychological, social and neurobiological domains. During this 

phase of life, there are several physical and emotional events regulated by neurohormones which are 

fundamental for human development, responsible for changes in thoughts, attitudes, and body size and 

composition which culminate in complete maturity for a laborious and reproductive life. In addition, 

the necessary insertion in the social environment has great influence on living with family and peer 

groups, which will help to shape the individual.  

This article presents some physical, emotional and social characteristics involved in the adolescent's 

growth and development process, seeking to highlight the aspects directly related to the vulnerability of 

human beings in their second decade of life. 
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Introduction 
From the middle of the 19th century adolescence started to be recognized as a fundamental 

period of human existence for the consolidation of the adult individual. Adolescents 

represent 16% of the world’s population and need to be studied and understood to better 

receive the comprehensive care that takes into account the socio-cultural insertion, respecting 

their autonomy as a human being who has rights and responsibilities [1]. 

Adolescence is characterized as a transitional period between childhood and adulthood that 

involves developmental changes in the physical, psychological, social and neurobiological 

domains. Due to these transformations that occur at all systems, adolescents have some 

important characteristics such as great ability to recognize social and emotional information, 

high exploration and activity, novelty and sensation seeking, meeting new people, and 

confronting challenges [2, 3].  

During adolescence, there are several physical events regulated by neurohormones - 

denominated puberty - which are fundamental for human development, responsible for 

changes in body size and composition, which culminate in complete maturity for a laborious 

and reproductive life [4, 5]. 

All events that occur during puberty (physical growth and, mainly, development of 

secondary sexual characters) can contribute to the adolescent being considered a vulnerable 

individual. 

 

Vulnerability 

As a growing and developing individual, adolescents are intrinsically vulnerable and need to 

be recognized as such. Part of the vulnerability in this phase of life may be due to biological 

changes that occur in the central nervous system (CNS) which contribute to a natural 

increase in tendencies toward sensation seeking and others motivational or emotional 

changes during pubertal maturation, when young people are exposed to some of the highest 

safeguarding risks [6, 7]. 

Vulnerability can be understood as a complex concept that involves the state of dependence, 

caused by a certain weakness, and the subsequent susceptibility of someone to suffer some 

loss or damage. It comprises a set of biological, social, cultural and epidemiological factors 

that limit an individual's ability or freedom to protect themselves from the risks that may be 

involved in their daily actions [8]. 

https://doi.org/10.33545/comed.2020.v3.i1c.135


International Journal of Advanced Community Medicine http://www.comedjournal.com 

~ 184 ~ 

The period of adolescence is the time of developmental and 

plastic formation of new traits of mature personality. An 

important characteristic of adolescent behavior is the greater 

propensity to take risks, characterized by the search for 

rewards, instead of avoiding punishment. 

Adolescents are vulnerable as they expand their lives in 

domains beyond the control of their families. As they are 

not yet fully developed the ability to make decisions 

exposes them to risks and vulnerability to physical and 

psychological damage that can have a negative impact on 

their lives [9]. The severity of these risks depends on the 

challenges they face and the ability to manage them [10].  

  

What can contribute to the adolescent's vulnerability? 

Central nervous system development 

The neurological development of adolescent, with some 

structural, neurochemical and molecular changes, is 

basically directed towards the acquisition of executive 

skills, the search for immediate rewards and emotional 

regulation to overcome the transformational events that 

occur during this period of life [11, 12].  

As adolescent development occurs in a heterogeneous 

manner, with regions developing at different speeds, the 

functional connections between brain regions are constantly 

changing during this period. Brain maturation process 

follow the caudal-to-rostral direction [13] and typical 

adolescent behaviors, such as sensation seeking and risk-

taking, are believed to be linked to continuous changes in 

brain development during adolescence [14]. 

The adolescent's brain has great plasticity. Neural plasticity 

can be defined as an adaptive change in the structure and 

functions of the nervous system as a function of interactions 

with the internal or external environment [15]. However, this 

plasticity can represent a great vulnerability [3] due to 

structural and functional maturation characterized by a 

decrease in cortical grey matter volume, progressive 

increase in white matter volume and density [16], pruning, 

overproduction of axons, refinement of synaptic 

connectivity, myelination and maturation of long-range 

axonal pathways [2], organization of the cytoskeletal with 

proteins that act on the polarity of axons and growth of 

dendrites [17]. 

During the development of the adolescent's central nervous 

system (CNS), both the limbic system and the prefrontal 

cortex assume fundamental roles that allow to understand 

the actions and attitudes characteristic of this phase of life. 

The limbic system comprises amygdala, hippocampus, 

nucleus accumbens, thalamus, cingulate spin and is 

recognized as the neural reward system or pleasure center.  

On the other hand, the prefrontal cortex (PFC), which is 

responsible for making decisions, working memory, 

perception and attention, is the last structure of the CNS to 

mature [17]. A development incompatibility between these 

two regions is responsible for the adolescents' particularly 

typical attitudes. PFC has an important role in the regulation 

of emotions, attention, memory and cognition [18]. 

The reduction in reward sensitivity leads adolescents to seek 

higher levels of novelty and external stimulation [2], while 

the self-regulatory executive functions are still maturing. 

For this reason, adolescents are less capable of regulating 

and controlling their behavior, presenting poor judgement 

and lack of impulse control even though they are driven to 

seek increasing levels of novelty and external stimulation [2, 

3]. The consequence of these neuronal transformations in 

adolescent’s CNS is the vulnerability to pathologic insults 

like stress, drugs of abuse and dietary deficiencies [12]. 

Myelin provides efficiency and speed in the conduction of 

the neuronal signal, allowing rapid communication between 

different brain regions. Situations that cause changes in 

neural connectivity, for example, due to structural changes 

in the connection of the white matter pathways, can lead to 

later psychiatric disorders [19]. 

 

Changes in the body 

The process of physical changes that occurs in adolescence 

includes the growth of height and weight, development of 

systems (mainly cardiorespiratory and reproductive), growth 

of the skeleton and muscles with increased strength and 

resistance and changes in body composition which 

comprises fat, fat mass, and fat-free mass distribution which 

occurs differently between the sexes. 

During adolescence the maxim rate of linear growth is 

known as peak height velocity. The progression of linear 

growth starts in extremities, followed by growth of the 

torso, and upper extremities [20] and it's a period of 

organization of new bones, elongation of the extremities, 

and responsiveness of ligaments and tendons to sex steroids 

action. Skeleton growth occurs due to the mineralization of 

the short bone nuclei and the long bone epiphyses, replacing 

the growth plate which is a very fragile region of the bone 
[21]. 

There is a window of skeletal vulnerability which coincides 

with the pubertal growth spurt. Puberty is a biological event 

of adolescence and represents a period of dynamic physical 

growth and development that can last from 3 to 5 years. 

Pubertal maturation is a sequence of stages related to 

androgenic or estrogenic stimulation that begins with a 

reactivation of the hypothalamic-pituitary-gonadal axis and 

influences the entire organism [22]. 

The pubertal years are critical period for bone mass 

acquisition which is the amount of bone acquired when 

accumulation ceases after growth is complete. The greatest 

gains in bone mass occur approximately 6 months after the 

adolescent's growth spurt.  

Transient decreases in bone strength and bone mineral 

density during linear growth provide the appearance of 

fractures [23]. Optimizing bone strength accrual during 

growth is important for fracture prevention. Adolescence is 

considered the best time to strengthen bone because 

periosteal surfaces are rapidly growing. Physical activity 

during the rapid growing years of adolescence adds bone 

mass to periosteal surfaces that enhance bone strength. 

The development of muscle mass accompanies the velocity 

of linear growth and the peak increase in muscle strength 

follows a peak in muscle mass about one year [20]. However, 

it is still observed a musculoskeletal flexibility due to 

incomplete development of ligaments, joint capsules, and 

tendons. Given the rapid growth in height and weight, and 

the temporary fragility of some structures (growth cartilage, 

apophysis and joint surface) the adolescent is more 

susceptible to fractures [20]. 

For females, there is an additional risk when using 

contraceptives. Some data suggest that long-term receipt of 

an oral monophasic contraceptive formulation may result in 

suboptimal peak bone mineralization because these 

preparations may suppress the hypothalamic-pituitary-

ovarian axis, thereby decreasing endogenous estradiol 

production [24, 25]. 
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Nutrition 

Nutritional needs during adolescence should be sufficient to 

maintain basal metabolism, promote growth and maturation, 

support suitable level of physical activity, and attend social 

demands in general. 

During the period of greatest growth speed adolescents have 

their energy requirement increased from 2300 kcal/day to 

about 3400 Kcal/day (male) and 2800 Kcal/day (female). 

This total energy must be obtained through a balanced diet 

that contains 15% protein, 50% carbohydrate and 35% fat. 

Among the main micronutrients that need to be part of the 

adolescents' diet calcium, iron, zinc and vitamin D stand 

out, fundamental elements for growth and structural 

differentiation [26, 27]. 

Over 99% of the body’s calcium is found in skeletal stores 

and, to reach the peak of bone mass, an adequate intake of 

calcium and vitamin D is necessary. While zinc is essential 

for growth, sexual maturation, immune function, and wound 

healing, iron is essential for the formation of hemoglobin 

and anemia prevention. Iron deficiency anemia, 

dyslipidemia, obesity, lower bone mass, folate deficiency, 

obesity, and intestinal constipation are some of the health 

problems related to an inappropriate diet [27-29]. Iron 

deficiency, even in the absence of anemia, can lead to 

reduced work capacity, increased fatigue and learning 

difficulties [30]. The high consumption of soft drinks can 

increase the incidence of fractures, reducing participation in 

extracurricular activities and active sports [31]. 

Eating habits are influenced by factors such as family, group 

of friends, financial availability, globalization and media [32]. 

However, adolescents exhibit various behaviors related to 

food that can interfere with an adequate intake of nutrients, 

notably: not having breakfast, modifying the composition of 

meals, replacing meals with quick snacks, long intervals 

between meals, preference for high calorie foods and sugar 

beverages, reduction of some food groups such as milk and 

dairy products, search for alternative diets (vegetarianism, 

veganism, etc.), and consumption of nutritional supplements 
[33-35]. Adolescence is recognized as a critical time point for 

establishing lifelong health behaviors. Many adolescents 

consume poor diets, failing to meet the minimum 

recommendations for fruits, vegetables, whole grains, and 

dairy products while exceeding the maximum recommended 

intakes of sodium, saturated fat and added sugars. The 

utilization of dietetic calcium can be compromised due to 

the large consumption of soft drinks with high phosphate 

content (inhibits the action of dihydroxyvitamin D) and 

snacks with excess sodium (risk factor for urinary sodium 

loss), interfering in bone mineral density [36, 37]. 

The diet needs to offer adequate concentrations of omega-3 

and omega-6 polyunsaturated fatty acids for normal brain 

development [12]. Consumption of high fat and sugar foods is 

associated with poorer performance on hippocampal-

dependent memory tasks compromising academic and 

executive performance in adolescent populations, 

contributing to social disadvantage when they transition to 

adulthood [38, 39]. 

Foods with high caloric value and palatability are capable of 

influencing the neurodevelopment of frontostriatal and 

frontotemporal neurocircuits. Palatable foods are known to 

stimulate brain circuits in a similar way to drugs of abuse, 

releasing dopamine in the mesocorticolimbic system [40]. 

Eating patterns such as take away food and chips, fatty dairy 

products or an unhealthy diet, are associated with poorer 

mental health outcomes and an increased risk of mental 

disorders [41-43]. Therefore, adolescents are susceptible to the 

development of selective eating disorder and food avoidance 

emotional disorder. 

Body image and weight have an influence on eating 

behavior, inducing dietary restrictions that interfere with 

nutritional status. Adolescents are aggressively targeted by 

food marketing messages (primarily for unhealthy foods) 

and susceptible to this messaging due to developmental 

vulnerabilities and peer-group influence [44]. Restaurant, 

food, nutritional supplements, and beverage advertising 

targeted to adolescents almost exclusively promotes energy-

dense nutrient-poor products, especially fast food, sugary 

drinks, candy, and snacks [45, 46]. 

 

Sleep 

Sleep is a basic need and fundamental for health and quality 

of life and sleep deprivation during adolescence is a major 

problem in modern society [47]. The adolescent is a being 

biologically programmed to sleep and wake up later, and 

most of the morning his brain is not awake. 

At the beginning of puberty, the adolescent undergoes 

biological changes in the homeostatic and circadian systems 

that alter the body's internal clock, altering the release of 

melatonin at night, which makes sleep difficult [18]. 

Therefore, there is an asynchrony between the internal 

pacemaker and the external time [48, 49]. 

Adolescents need 8 to 10 hours of sleep per night and, for 

various reasons, (delayed sleep timing, conflict with school 

start times, electronic media devices use at night or present 

in the bedroom, shifts in the circadian rhythm, lack of 

bedtime monitoring, stress at home/school and preference 

for later bedtime and wake times) this is not followed [18, 50]. 

The duration of night sleep plays an important role in the 

health of adolescents, with a significant impact on their 

physical and psychological well-being. Sleeping for the 

recommended number of hours on a regular basis is 

associated with better physical and mental health outcomes, 

including improved cognitive performance, attention, 

behavior, emotional regulation and quality of life [18, 51]. 

Lack of sleep is associated with behavioral and 

neurocognitive problems, mainly learning disorders and 

attention deficit, lower academic performance, poor 

concentration, increased daytime tiredness, mood 

fluctuations, and reduced opportunities for socialization and 

search for professional activities [52]. 

  

Emotional development 

Adolescents are even less able to regulate and control their 

behavior particularly in emotional and social contexts. 

During the maturation process of the brain, the adolescent 

can make decisions guided by the amygdala, a structure 

responsible for emotions and emotional behaviors, leading 

to a greater search for rewards because the immature 

prefrontal cortex still lacks the self-regulatory capacity 

necessary to properly assess and control impulsivity and 

risk-taking behavior [53, 54]. 

The modifications that occur in the adolescent's body are 

accompanied by emotional, affective and cognitive changes, 

and the emotional development is particularized for each 

adolescent in their social context, leading them to a new 

way of thinking. During this period the definitive emotional 

structures of the adult personality will be built. From the 

emotional point of view, the transition from childhood to 
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adolescence presupposes the loss of the child's body, the 

child's identity and the childhood parents [55]. 

The loss of children's identity leads to distance and less 

interest in parents/relatives and the search for support in 

peer groups where everyone identifies with each other, 

aiming for identity and independence. They begin to show 

signs of rebellion and difficulties in accepting advice from 

adults. The changes that occur with the body require the 

adolescent to adapt and accept this new aesthetic 

conformation. Physical changes in the body, previously 

graceful and childlike, become perceived and little 

understood, arousing interest and stimulating, initially as a 

solitary exploration and, subsequently, with feelings through 

sexual experimentation, seeking out contact with other 

people, a situation that triggers eroticism and the search for 

a partner [55]. 

Sexual initiation has occurred earlier among adolescents 

increasing the risk of unplanned pregnancies and sexually 

transmitted diseases. The thought that "it can't happen to 

me", the of ten ambiguous messages from the media or 

colleagues, low self-esteem, families with less parental 

supervision, low income families, and poor academic 

achievement has contributed to this reality [56-59]. 

Thinking, which was previously concrete, becomes abstract, 

hypothetical-deductive, allowing reasoning about 

propositions that are not necessarily true, building 

hypotheses based on assumptions, but still with insecurity 

when it needs to make decisions and choices. Adolescents 

create their world with their own social value. As they do 

not understand what is happening they begin to idealize and 

fantasize situations to satisfy desires, ignoring and/or 

opposing the world of adults. They need to try new things, 

explore and look for new values, and get peer acceptance. 

They suffer great external influences from the culture of 

their peers who must satisfy their needs, goals and life 

model. The critical view of family and society leads them to 

be omnipotent, as self-assertion, which makes them think 

they are invulnerable and immune against everything. 

Egocentrism, demanding attitudes, contestation and 

religious fanaticism or atheism are also identified at this 

stage of life. The adolescent finds it difficult to distinguish 

his thoughts from other people's thoughts, he feels observed 

and controlled, which characterizes the so-called “imaginary 

audience” [3]. 

Other important characteristics of this age group are 

impulsiveness, exaggerated feelings of invulnerability, 

curiosity, the need to explore the world, escape unpleasant 

sensations and improve performance, which increases the 

risk for inappropriate behavior, predisposition to accidents 

and exposure to unsafe sex and psychoactive substances [10, 

53]. Also, adolescents can be considered hostages to the 

media that influence self-esteem and self-discovery, while 

putting young minds at risk of cyber-bullying and exposure 

to inappropriate content [1]. 

 

Body Image 

Adolescents are always looking to place their bodies in the 

historical, social and cultural context in which they live. The 

social, physical, cultural and psychological changes that 

characterize adolescence interact with the formation of body 

image (BI). BI is the mental representation of the body and 

the way it is perceived involving senses and feelings, being 

a fundamental aspect for the development of the identity and 

self-esteem. Adolescence represents a critical period for the 

healthy body image development due to the transitions that 

occur during this phase of life [60, 61].  

The body undergoes rapid and profound changes and needs 

to be recognized, understood and adapted to the new social 

conditions in force imposed by the media or by the peer 

group. Not always understood, the body tends to be tested to 

its limits, being used as a way to discharge unpleasant 

emotional experiences. The experience of having your body 

changing rapidly, out of your control, generates disturbing 

feelings such as impotence, fragility and passivity in the 

face of misunderstood facts, which can cause anxiety, fear 

and shame that reverberate in the socialization process [15, 

62]. 

Mass media acts a creator of social stereotypes, and are 

powerful transmitter of societal values and standards, 

especially those regarding fashion, food, weight and ideal 

beautiful, and often these patterns are reinforce via family 

and peer influence [63]. The wide dissemination in the media 

of standards of beauty, healthy eating and physical activities 

contributes to the promotion of ideal images for adolescents. 

This influence of the ideal body pattern can be perceived 

negatively and lead to the emergence of harmful attitudes 

such as special diets, excessive training, use of anabolic 

steroids and plastic surgery. Distortion of body self-

perception with negative impact of viewing idealized 

advertising images on the immediate experience of body 

image satisfaction can be exacerbated and lead to serious 

nutritional disorders like anorexia nervosa and bulimia 

nervosa [63-65]. 

  

Social context 

The social tasks of adolescent development include to 

acquiring identity, autonomy and a future orientation toward 

adult responsibilities. 

The current social context has generated adolescents 

increasingly exposed to risky behaviors, discrimination, 

bullying, unintentional injuries, and violence. The 

association between low socioeconomic conditions, with 

restricts access to goods and services (health care, 

medicines, school), nutritious foods, leisure activities and 

opportunities for exercise or social participation and adverse 

health events has been observed for a long time and in 

different contexts [66].  

In many regions of the world problematic social and racial 

relationships, poverty, low educational level, and few job 

possibilities are concerns which might contribute to 

participation in risky behavior (unsafe sexual activity, risky 

driving, alcohol or drug intoxication, etc) [9, 67]. Also, 

adolescents who reside in low-income urban neighborhoods, 

with systemic discrimination and economic deprivation, are 

exposed to a range of severe and chronic stressors beyond 

those that are typical for the general population [68, 69]. 

Exposure to violence (both as a victim and as a witness) and 

to other stressors associated with urban poverty contribute 

to heightened rates of psychological problems among low-

income urban youth [69]. 

  

Drug abuse 

At all times new chemicals are placed on the market, 

arousing the curiosity and interest of adolescents who are 

looking for different sensations. Substance use typically 

begins in adolescence. Illicit drug use can be part of a rite of 

passage from childhood to the new phase of life, as an 

attempt to demonstrate rebellion against family or social 
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authority, or even to agree with peer pressure that requires 

drug experimentation. 

The predominance of the striatal reward function over the 

cognitive control system of the prefrontal cortex 

characterizes adolescence as a sensitive period in the 

development of problematic use of illicit substances [70].  

Some causes for the early onset of psychoactive substances 

are related to the evocation of childhood experiences of 

stress, such as neglect, neuropsychological impairment, 

family and peer development and accelerated sexual 

maturation [54]. 

The anatomical and functional immaturity of the central 

nervous system predisposes to behaviors that put 

adolescents in contact with illicit drugs that, in turn, cause 

important and definitive cognitive, emotional and functional 

changes, and long-lasting behavioral and neurobiological 

consequences [71, 72]. 

The developing brain is particularly vulnerable to the 

harmful effects of illicit drugs including tobacco, alcohol, 

nicotine products, cannabinoids, and other psychostimulants 

drugs [73, 74]. These substances can compromise the 

development of the prefrontal cortex and modify reward 

systems, affecting socio-emotional processing and 

cognition. Other consequences include anxiety, impaired 

working memory and increased risk of drug abuse in 

adulthood [75, 76]. 

Adolescents' exposure to tobacco/nicotine and alcohol 

(often associated with energy drinks to increase the 

excitatory effect), generally considered legal and socially 

accepted, can lead to subsequent abuse of other substances, 

triggering a cascade process, difficult to control and with 

serious consequences [73, 77, 78]. 

 

Social media 

More and more adolescents have discovered new social 

environments conducive to building friendships, 

relationships and minimizing feelings of loneliness on social 

media, so that digital apps and platforms can be considered 

an integrant part of their social life [45, 79]. 

However, studies demonstrate the negative impacts of social 

media on adolescents' physical and mental health, 

associating their use with a sedentary lifestyle, poor social 

interaction, impaired school performance, low self-esteem, 

anxiety, depression, dissatisfaction with body image and 

with real life [80-84]. 

Social media grows very quickly. One of the most recent 

events that have caused changes in adolescents' 

relationships and behavior is the so-called "sexting", that is, 

the dissemination of erotic and sensual content through 

digital devices. Studies have shown that this practice is 

associated with unfavorable events such as cyberbullying, 

grooming, and sextortion [85-87].  

The need for self-assertion and the attempt to gain 

confidence is often expressed in the appreciation of the 

number of likes that their posts receive with their social 

status, leading the teenager to create profiles that do not 

correspond to the reality to be accepted by colleagues [80, 88]. 

The use of new technologies that allow anonymity 

combined with the need to follow the rules of your peer 

group and show adherence to the group has been associated 

with increased risks of depressive behaviors, anxiety, abuse 

of illegal substances, paranoia and suicide attempts [79, 80]. 

 

 

Conclusions 

The development of adolescents goes through imbalances 

and instabilities necessary for the modulation of their 

biological and emotional aspects. In this phase of life, the 

risk taken and involvement in problematic situations are 

common due to lack of understanding, underestimation or 

ignorance in relation to reality [6, 7, 89]. 

Technological progress combined with new family patterns 

and current social and cultural demands have not been 

accompanied by advances that can help adolescents to face 

these situations. Adults (family members, teachers, health 

care providers, etc.) can help to reduce the vulnerability of 

adolescents by supporting them during this phase of 

transition into adulthood and, when necessary, modifying 

the world in which they live through education programs 

and intervention, with the objective of moderating risk 

behaviors in adolescence [9]. 

Adolescents are resistant to receiving prior guidance. 

However, it is important to develop studies that can increase 

knowledge about their vulnerability and assist professionals 

in implementing public programs and policies aimed at 

protecting and providing adequate support to this 

population. 
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