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Abstract 
Adolescence represents a sensitive time period during an individual’s devel-
opment during which physical, psychological, and social risk factors for 
non-communicable diseases are established. As such, there is a necessity to 
engage adolescents in planning and decision-making processes that will affect 
their future health. This paper describes the need for more innovative and 
transversal actions, starting from the utility of a multidisciplinary and sys-
temic approach to health. One way in which this can be achieved is by shift-
ing adolescent health programs (AHPs) from a clinically oriented to an edu-
cation-based model. In particular, AHPs need to consider a personalized and 
systemic approach to the well-being of adolescents in order to potentiate their 
strengths and improve weaknesses, enhancing self-esteem, empowerment, 
and resilience. This is in line with the complexity of human physiology and 
psychology, as well as scientific evidence showing that several factors signifi-
cantly influence health status including lifestyle, social context, emotional 
experiences, and cognitive skills, as demonstrated by the AVATAR Project 
(“A new purpose for promotion and eVAluation of healTh and well-being 
Among healthy teenageRs”). This project—which provides a new framework 
for AHPs—was carried out in Italy and enrolled healthy students as subjects, 
and aimed to promote well-being in adolescents using a systemic and multis-
takeholder approach that involved creating a network composed of the dif-
ferent figures and environments around adolescents and moving toward a 
more school-based and student-centered approach to adolescent health edu-
cation. 
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1. Introduction 

Health, well-being, and quality of life are interconnected concepts with multidi-
mensional and multidisciplinary aspects. According to the World Health Or-
ganization (WHO), health is a dynamic state characterized by physical, mental, 
and social potential that meets the demands of life commensurate with age, cul-
ture, and personal responsibility [1]. Well-being is defined as a condition of dy-
namic equilibrium or physiological homeostasis between personality and life 
events or challenges, while quality of life is an overarching notion that is affected 
in a complex way by an individual’s physical health, psychological state, personal 
beliefs, and social relationships. These definitions match that of complex systems 
such as human beings, defined as a network of cooperating units (i.e., systems) 
characterized by global properties independent of the detailed features of the 
units in the absence of cooperation [2]. 

Taken as a whole, these concepts highlight the utility of approaching health 
from a multidisciplinary, integrated, and personalized perspective. This has even 
greater importance during a sensitive time window such as adolescence, which is 
characterized by drastic physical, psychological, and social changes as well as by 
conflicts between instinct and reasoning and between impulse and thought [3]. 
In this context—which is highly variable across subjects—it is critical to deter-
mine the perception that adolescents have of their own health and well-being. 
Components have been specified for three reasons: 1) ease of use when format-
ting individual papers, 2) automatic compliance to electronic requirements that 
facilitate the concurrent or later production of electronic products, and 3) con-
formity of style throughout a journal paper. Margins, column widths, line spac-
ing, and type styles are built-in; examples of the type styles are provided 
throughout this document and are identified in italic type, within parentheses, 
following the example. Some components, such as multi-leveled equations, 
graphics, and tables are not prescribed, although the various table text styles are 
provided. The formatter will need to create these components, incorporating the 
applicable criteria that follow. 

2. Adolescent Health Programs (AHPs) 

Although adolescence is considered a healthy age, it also represents a period 
during which behavioral risk factors for non-communicable diseases are estab-
lished. In response to environmental, social, and internal inputs, adolescents may 
experience a wide range of emotional responses according to an all-or-nothing 
principle, possibly as a result of ongoing brain development. This phenome-
non—known as pruning—is on the one hand responsible for the imbalance in 
the integration between the main neural systems associated with risk behaviors 
(e.g. substance use or abuse and addiction behaviour); and on the other, for the 
development of diverse skills such as reasoning and moral evaluation as well as 
the capacity for abstract thinking and rational judgment. Maturation of the pre-
frontal cortex and its medial and ventral areas is delayed in adolescents. This 
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phenomenon affects behavior, making teens more vulnerable to choices that 
have greater value in the short term. Therefore, a neurobiological cause justifies 
the attraction of adolescents to discovery of immediate emotions and pleasures. 
In this field, prospective studies demonstrated that adolescents with recent nega-
tive life events, such as parental loss, chronic stress, social isolation, or low qual-
ity of life, increased levels and susceptibility of substance use and abuse [4]. 

In this context, it is important to understand how adolescents perceive their 
own health and well-being in order to facilitate a healthy and smooth transition 
to adulthood. In line with these needs, the Lancet Commission on adolescent 
welfare issues recently recommended the improvement of evidenced-based 
strategies and policies to reduce the burden of adolescent mortality and morbid-
ity worldwide [5]. In terms of social context, school is the environment where 
adolescents spend the most time, and should therefore be the principal setting 
for the development of health programs as it can potentially reach the vast ma-
jority of adolescents. As such, in recent years school-based interventions have 
become a focus of the WHO for defining health policies, healthy environments, 
health education, and healthy social context. 

The process of learning and empowerment can be incorporated into persona-
lized, integrated, and multidimensional AHPs that embrace physical, mental, so-
cial, and emotional aspects as well as socio-cultural environment. In this frame, 
school offers a sustained and efficient place to design AHP; it can be considered 
the optimal setting to apply and develop programs to promote health and 
well-being for its safety, cost-effectiveness, and flexibility. Furthermore, in the 
school the continuous relationship between students and teachers guarantees 
both trust and accessibility toward the programs of health and well-being pro-
motion. 

Accordingly, a recent joint document released by the Italian Ministries of 
Health and Instruction recommended a change in adolescent health education 
paradigms from a thematic or sectorial approach to a global or systemic one, 
highlighting the need to integrate different and transverse types of intervention 
[6]. This is in line with the complexity of human physiology and psychology and 
with scientific evidence showing that several factors influence health status in-
cluding lifestyle, social context, emotional experiences, and cognitive skills [7]. 
Another key point that should be considered in adolescence is sex differences, 
because menarche during this period significantly alters both the body and mind 
in girls. Our group recently demonstrated that menarche affects all components 
of life quality from mood and self-esteem to social relationships, underscoring 
how hormonal variations contribute to psychological and emotional changes [8]. 

The application of a personalized and systemic approach to the well-being of 
adolescents has the benefit of potentiating their strengths and improving their 
weaknesses, thereby enhancing self-esteem, empowerment, and resilience. It is 
worth noting that the definition of resilience—that is, the ability to prevent, mi-
nimize, or overcome the damaging effects of adversity—conceptually matches 
that of hormesis, which is included in the definition of well-being and refers to 
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all physiological mechanisms that maintain equilibrium across all human sys-
tems and organs. In other words, resilience and hormesis maintain psychological 
and physiological equilibrium, respectively, and both are necessary to preserve 
global health [9]. Besides this psychophysiological network and consistent with 
the multidisciplinary nature of the proposed AHP framework, there should be a 
parallel network composed of figures who have contact with adolescents includ-
ing family, teachers, and research and institutional stakeholders. In this scenario, 
the school—which is defined by the WHO as a “setting for health” and “context 
of socialization”—has a central role in promoting AHPs, as it represents an in-
teractive social context in which adolescents can share life experiences with and 
thus learn from their peers. 

In line with the abovementioned need, the link between research institutions 
and schools is an essential component of the AHP framework. Research provides 
an opportunity to apply an evidence-based methodology to AHP design based 
on systematically acquired data, allowing the development of projects and strat-
egies focused on the needs of the educational institution, classroom, and indi-
vidual students. Furthermore, systematic and longitudinal data collection makes 
it possible to assess the effectiveness and efficacy of applied programs and inter-
ventions. A registry comprising data for a large number of adolescents can be 
used by institutional stakeholders for the development of national and interna-
tional health and social policies, and can facilitate the design and promotion of 
preventive programs that aim to maintain health by mitigating risk factors be-
fore the emergence of diseases [10]. Such primordial prevention efforts have 3 
main components: a healthy diet, engagement in physical activity, and avoidance 
of smoking, in accordance with optimal cardiovascular health programs. Several 
studies on adolescents have demonstrated the effectiveness of health programs in 
preventing dyslipidemia, hypertension, and metabolic syndrome. However, this 
is insufficient for ensuring the healthy development of adolescents. In view of a 
larger systemic approach, the next challenge for AHPs is to incorporate variables 
in the psychosocial, emotional, cognitive, and lifestyle dimensions into an inter-
active and integrated model, assuming that these are not independent of each 
other [11]. This allows assessment of the contribution of individual items to a 
personalized well-being index, and identification of those that must be rein-
forced or changed through application of a personalized and focused AHP. For 
example, teachers can apply personalized interventions and educational pro-
grams and through longitudinal monitoring, assess their effectiveness as well as 
students’ compliance with the program. This can also reveal new aspects of the 
child to his/her family, leading to a dialogue with teachers based on objective 
data and the implementation of the same AHP at home and at school. Further-
more, health questionnaires should be available on a web-based platform where 
data is automatically analyzed and made available in real time to teachers, and 
then archived. This type of data registry on adolescent health can guide the es-
tablishment of evidenced-based health education policies, thus strengthening the 
collaboration between schools, institutional stakeholders, and researchers. 
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3. The AVATAR Approach 

According to the document published by the Italian Ministries of Health and In-
struction in which the need for a “global school approach” is highlighted as part 
of educational training, a collaboration between a research institute, Clinical 
Physiology Institute, and the Rete Ulisse (a National Network of Schools) has 
emerged within the AVATAR (“A new purpose for promotion and eVAluation 
of healTh and well-being Among healthy teenageRs”) Project. The target of this 
project is the healthy adolescent. The importance of healthcare and improve-
ment of well-being in a healthy population is in line with the concept of primor-
dial prevention to reduce the risk of chronic or degenerative diseases in adult-
hood [12].  

AVATAR aims to promote well-being in adolescents through a systemic and 
multi-stakeholder approach that involves establishing a network composed of 
different figures and environments surrounding the adolescent (family, school, 
peers, and community). Additionally, variables that encompass different dimen-
sions of health and well-being including lifestyle, emotional state, and social 
context are monitored. AVATAR methodology consists of integrating informa-
tion obtained from the different standardized questionnaires and translating this 
into user-friendly language, which is carried out by the schools using a flexible 
and adaptable web-based platform. This approach allows questionnaires to be 
completed online at school or at home, so that data can be analyzed, managed, 
and archived and results made available in real time. A personalized well-being 
index for adolescents was previously developed based on the integration of so-
cial, emotional, and cognitive skills and lifestyle [13] that allows schools to iden-
tify the strengths and weaknesses of each student, so that the former can be po-
tentiated and the latter changed or improved through personalized educational 
programs. Thus, the AVATAR index intervenes at multiple levels to promote 
health and well-being in adolescents by combining management and empower-
ment and applying preventive strategies to reduce disease burden in adulthood. 

In light of the need for disease prevention and in accordance with the Euro-
pean strategic plan for promoting the well-being of adolescents, AVATAR has 
the following aims: 1) on the research front, to identify factors contributing to 
well-being in relation to primordial prevention; and 2) in terms of teaching and 
school policy, to establish a model that supports autonomous planning by 
schools, the training of teachers, and the transfer of good practices. Collabora-
tion between researchers and schools is a key element of the AVATAR Project, 
which serves a tool for defining a shared model of health education both at a na-
tional level and at the level of individual schools. In particular, AVATAR com-
bines the accuracy and objectivity of scientific methodology with the needs that 
are identified by the school system in terms of health, well-being, and educa-
tional success of adolescents. The AVATAR platform processes data automati-
cally and presents these in a comprehensible manner in real time to teachers, al-
lowing schools to develop training and didactic strategies to enhance students’ 
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education, well-being, and motivation to learn and reduce risk behaviors 
through a systemic, integrated, and personalized approach. Since its launch, the 
AVATAR platform has made available to schools and the scientific community 
up-to-date and comparative data on the behaviors and perceptions of adoles-
cents, creating a network of multidisciplinary collaborators focused on develop-
ing interventions for disease prevention and health promotion. In particular, the 
end goal of the AVATAR methodology is to strengthen the scientific approach 
to improving the health and well-being of adolescents through the following 
measures: 1) launching campaigns aimed at modifying risk behaviors in adoles-
cents; 2) raising adolescents’ awareness of being in control of their own growth 
trajectory; 3) involving institutions in the health and well-being of the adolescent 
population; 4) evaluating the effectiveness of actions implemented by the school; 
and 5) promoting the transfer of good practices for the education, training, and 
well-being of students. 

4. Discussion 

Adolescence is a sensitive time period of changes—including physical, psycho-
logical, hormonal, cognitive, social, and emotional—in all areas of life. Because 
of these rapid and unpredictable changes, adolescence should be the first target 
of every prevention plan both from the clinical and educational perspectives, in 
order to support adolescents’ healthy development and promote health and 
well-being in adulthood. Adolescence is considered the healthiest life stage but is 
paradoxically marked by surges in the risk of morbidity and mortality. In this 
context, AHPs should be evidenced-based school health initiatives that are 
aligned to the real needs and priorities of adolescents, and should identify the 
strengths and vulnerabilities of each adolescent in order to potentiate the former 
and change or improve the latter through careful analysis of the major variables 
linked to health and well-being such as lifestyle habits, social context, and emo-
tional and cognitive states. In addition, the school—considered as a “context for 
health”—should promote resilience, emotional well-being, empowerment, and 
awareness in adolescents according to their health and well-being profile. 

The promotion of adolescent health should be the main focus of public health 
policies school health programs, with the aim of preventing morbidity and early 
mortality in adulthood. Although the commitment of various stakeholders (re-
searchers, school, family, and community) has increased in this regard, the need 
for more innovative and transversal actions remains.  

In this perspective, AVATAR project includes preventive intervention strate-
gies to improve psychosocial and environmental conditions having potential 
health implications through the development of a network of different institu-
tional, political and social stakeholders of health. In this way, AVATAR facili-
tates the development of a network among the institutional stakeholders of health 
to promote health preventive strategies and policies focused on the epidemio-
logical and objective data on adolescent well-being and health. This approach  
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Figure 1. Adolescent health program framework. The central circle represents the keywords of the 
AHPs, while the stakeholders of health are represented on the outside. 

 
would help teachers select more appropriately personalized interventions and 
educational programs for individual students and for the classroom, thus, mon-
itor their compliance and effectiveness. 

5. Conclusions 

In conclusion, the educational programs should be focused to identify the 
strength and the fragile characteristics of each adolescent in order to potentiate 
the first ones and to change or improve the others. This needs the knowledge of 
the individual sides of the adolescent and how the single sides talk to each other. 
This provides the opportunity to create dedicated and personalized interventions 
that help adolescents increase her/his awareness, resilience and thus subjective 
well-being.  

The biggest challenge for promotion of adolescent health involves the need to 
engage adolescents in planning and decision-making processes that will affect 
their health, now and in future, must lead to a transition from a clinically 
oriented system to an education-based model that considers individuals in all 
aspects of experience and in different social contexts. A new model of integra-
tion between components of health and well-being can be evolved to make ser-
vices for disease prevention and health promotion more student-friendly, mov-
ing from health facilities to more school-based and student-centred. Thus, start-
ing from the utility of a multidisciplinary and systemic approach to health, the 
following key words are proposed for the new AHP framework: complexity of 
health, primordial prevention, network, data registry, resilience and homeosta-
sis, data integration, evidence-based, dialogue, and knowledge (Figure 1).  
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