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Abstract

Background: Health and well-being promotions are key points of educational programs for adolescents within schools. There
are several health education programs mainly based on lifestyle habit changes; however, social and emotional dimensions should
be considered within these educational strategies.

Objective: This study aimed to (1) develop a new web-based school support system to assess and analyze individual, classroom,
and scholastic institute data on lifestyle habits, social context, emotional status, and scholastic performance; (2) create a web tool
for managing the well-being of adolescents through a dynamic and personalized interface that provides immediate feedback that
allows the school to monitor progress; and (3) evaluate, in a pilot study, the feasibility of this web-based school support system
in order to build health programs that are specific to the needs of the studied population.

Methods: The AVATAR (a new purpose for the promotion and evaluation of health and well-being among healthy teenagers)
method consists of integrating the information coming from different questionnaires. In particular, to allow planning didactic and
educational actions based on the results obtained, the AVATAR approach allows subdivision of the results of the different observed
variables and the 4 components into the following 3 percentile categories: modify, improve, and maintain. The AVATAR web
platform was designed to collect data on lifestyle, emotional status, and social context from junior high schools in terms of the
fundamental aspects of adolescent daily life, with free use by the scholastic community (scholars, teachers, and parents). In this
pilot/feasibility study, data from 331 students were acquired between 2018 and 2019 at the beginning of the scholastic year (pre)
and at the end following the school-based program (post).

Results: Preliminary results showed that after school planning and specific program implementation, defined after AVATAR
feedback, students reported better well-being perception characterized by higher perception in psychological well-being (P=.001),
mood (P=.001), self-perception (P=.006), and autonomy (P=.001), and an increase in the perception of financial resources
(P=.001), which helped in developing healthy lifestyle habits (P=.007). In the social context assessment, students reported stronger
relationships with family (P=.02) and peers (P=.001), and a lower perception of bullying (P=.001).

Conclusions: The AVATAR web-based platform is a feasible and flexible tool for the health and well-being management of
adolescents from epidemiological, preventive, and educational points of view. In particular, it can be used to (1) promote information
campaigns aimed at modifying risk behaviors in the student population, (2) sensitize students and put them at the center of their
growth path, (3) inform institutions about the health and well-being of the school population, (4) ensure health programs are
acceptable and feasible to users before launching on a large scale, and (5) improve the relationship of users (school) and educational
agencies with research groups.
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Introduction

Health and well-being promotions are key points of educational
programs for adolescents within schools. Schools allow
obtaining a large number of adolescents from different family
social backgrounds and represent a more naturalistic and
interactive environment to induce positive effects on health
from social (eg, family, peers, and teachers) and cultural
perspectives [1,2]. There are several health education programs,
which are mainly based on lifestyle changes (in particular, diet
and exercise), that significantly reduce the incidences of obesity
and metabolic syndrome [3]. However, considering that different
factors have impacts on health and well-being in adolescents,
including those in the social, emotional, and mental context,
these health components should be implemented within health
education programs [4]. In this regard, the KIDSCREEN
questionnaire is a standardized tool to assess the quality of life
and well-being of adolescents, which has been validated in
several European countries and includes items of different areas
impacting health in adolescents, that can help to identify critical
areas for health education program interventions [5]. In this
way, health education programs can be more focused on the
needs of adolescents through the identification of the items to
improve and those to potentiate. In the perspective of an
integrated and multidisciplinary framework of health
intervention, our group developed an integrated and personalized
index of well-being built on the integration of the weights of
items belonging to the dimensions of lifestyle, social context,
emotional status, and mental skills [6]. This index has been built
for a single adolescent, where health interventions can be
oriented in a personalized approach. However, in a school
context, health programs need to be oriented to the class and
institute community, taking into account the health profile of
each student. This pushed us to develop a tool in which the data
of students on the abovementioned dimensions were provided
as classroom data and institution data.

This study aimed to examine the potential impact of the
development of a web-based school support system to acquire,
archive, and analyze online data about lifestyle habits, social
context, emotional status, and scholastic performance in order
to provide immediate feedback of the results to the school. The
goal of this pilot study was to evaluate the feasibility of this
web-based tool to monitor longitudinally the effects of health
programs adopted in relation to questionnaire results.

Methods

Overview
In this pilot/feasibility study, first, we developed a web-based
school support system to acquire, archive, and analyze in real
time data about lifestyle habits, social context, emotional status,
and scholastic performance among students. Second, we reported
the methods and results of the feasibility study. All procedures

performed in this study were in accordance with the ethical
standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards. The protocol was approved by
the regional ethics committee (166/2018). In addition, the
pilot/feasibility study was approved by the internal ethics
committee of each participating school, in accordance with
Italian law. All parents or legal guardians gave informed consent
and authorized researchers to use the data in accordance with
Italian law.

General Aspects of the AVATAR Web-Based Tool
The web-based platform was designed to collect data from junior
high schools participating in the AVATAR (a new purpose for
the promotion and evaluation of health and well-being among
healthy teenagers) project on the fundamental aspects of
adolescent daily life, with free use without a commercial license
by the scholastic community (scholars, teachers, and parents).
In particular, variables on health and well-being that
encompassed different dimensions of health, including lifestyle,
emotional status, and social context, were monitored. The
platform contained questionnaires; training documents; and
reports accessible to schools, teachers, parents, and people active
in the field of education and prevention. This allowed us to (1)
define and understand the needs of the population (adolescence)
for interventions or public health programs, (2) evaluate if the
proposed programs are acceptable and feasible for users before
launch through a pilot study, and (3) improve the relationship
between users (at school) and research groups.

Data Collection
Data from students at different times during the scholastic year
(usually at the beginning and at the end of the scholastic year)
were collected using the AVATAR web tool [7]. A
sociodemographic data record was used to acquire information
about gender, age, schooling, family structure, and BMI,
according to World Health Organization age groups [8]. The
Italian version of KIDSCREEN-52 was used to assess
health-related quality of life [9,10]. The KIDSCREEN is a
self-report questionnaire designed to assess health-related quality
of life, with the aim to monitor and measure personal
experiences in children and adolescents about their perceptions
of health status and well-being. The questionnaire, which
describes physical, psychological, mental, social, and functional
aspects of well-being, consists of 52 items grouped into 10
dimensions [9,10]. The KIDSCREEN questionnaire has been
psychometrically tested using data obtained in a multicenter
European study that included a sample of 22,827 children
recruited in 13 countries [11]. Dietary habits were evaluated
using the Mediterranean Diet Quality Index for children and
adolescents (KIDMED) [12]. The KIDMED index is based on
principles sustaining Mediterranean dietary patterns, as well as
those that undermine it. The index ranges from 0 to 12, and
consists of a self-administered 16-question test. Physical activity
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levels were assessed using the Physical Activity Questionnaire
for Older Children (PAQ-C). The questionnaire provides a
general measure of physical activity for those aged 8 to 20 years.
The PAQ-C is a self-administrated questionnaire consisting of
9 items rated on a 5-point scale. A higher score indicates more
active children/adolescents [13].

The perception of school engagement was estimated through
questions concerning scholastic achievements in language and
literature, language acquisition, and science.

Health-Related Quality of Life Components
In the AVATAR platform, the following 4 components of
health-related well-being have been considered: lifestyle habits,
emotional status, social context, and mental skills.

From our previous experimental evidence, the lifestyle habits
component was hypothesized to cause changes in physical
well-being, autonomy, financial resources, diet, and physical
activity, while the social context component was hypothesized
to cause changes in parent relations, peers, school environment,
and bullying (analogous schemas were adopted for the social
context and mental components).

Conceptually, the AVATAR methodology is based on a
multidimensional construct, covering the physical, emotional,
mental, and social components of well-being as perceived by
adolescents [6,7,14,15]. The indicators belonging to the 4
components have been selected according to the analysis of
pre-existing literature involving adolescents’ health and
well-being [16-18]. Table 1 presents the individual variables
(observed variables) for each component.

Table 1. Variables (observed variables) for each component.

Well-being dimensions (observed variables)Component

Physical well-being

Autonomy

Financial resources

Diet

Physical activity

Lifestyle habits

Parent relations

Peers

School environment

Bullying

Social context

Psychological well-being

Mood

Self-perception

Emotion

Emotional status

Data Management
The AVATAR method involves integrating the information
coming from the different questionnaires. In particular, to allow
planning didactic and educational actions based on the results
obtained, the AVATAR approach allows subdivision of the
results of the different observed variables and the 4 components
into the following 3 percentile categories: modify, improve, and
maintain.

To obtain this representation of the data, for each investigated
area of the questionnaire, the cutoffs for adolescent-reported
dimension and total scores were defined using the 10th and 90th

percentiles, based on the sample distribution into 3 categories.
Scoring in the ≤10th percentile was used to classify the
proportion of adolescents having poor quality in each
investigated area (orange; modify), scoring in the ≥90th
percentile was used to classify the proportion of adolescents
having high quality (blue; improve), and scoring between the
10th and 90th percentiles was used for intermediate values
(green; maintain) [19,20].

The teacher can view the data expressed as a single variable or
merged and integrated into the 4 components of the entire class
and the institution (Figure 1), up to the individual pupil,
identified with an ID (Figure 2).
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Figure 1. Example of data view. Results are expressed as being merged and integrated into a component (eg, lifestyle) or single variables of the entire
class.

Figure 2. Details of the individual variables of a component (eg, lifestyle) for each student as shown on the platform classified as modify, improve,
and maintain.

Methods of the Pilot/Feasibility Study
In order to evaluate the feasibility of the AVATAR web-based
school support system, a pilot study, as a part of the AVATAR

project, was performed. Data collection was conducted between
2018 and 2019 from 1 of 10 junior high schools at the beginning
(pre) and at the end (post) of the school year. In total, 331
students (172 female students, 52%; 159 male students, 48%;
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mean age 12.5 years, SD 1 year) were included. Adolescent
students were enrolled according to the following inclusion
criteria: age 10 to 14 years, absence of neuropsychiatric or other
diseases, informed consent signed, and completion of the
questionnaires proposed. In every school class, all adolescents
filled out the questionnaires, and those who were not eligible
were excluded from the study retrospectively. The
questionnaires, which have been previously described, were
filled at the beginning and end of the school year.

Participants were previously instructed on how to fill out the
questionnaires and how to conduct the tests. All tests were
conducted during participants’ computer lessons in school. No
incentive was provided to adolescents or parents. A research
assistant was available to provide information and technical
support to complete the questionnaires.

School-Based Program Built on the AVATAR Platform
With the results obtained by the AVATAR platform in the first
AVATAR administration (at the beginning of the school year),
school planning and specific program implementation were
aimed to support the development of students’
emotional-relational skills and competences. In particular, the
project and didactic actions were oriented on the basis of the
identified needs and aimed to (1) strengthen the self-efficacy
of students, as well as their social skills, to increase personal
responsibility in relationships for developing autonomy
(empathy, self-regulation, and self-efficacy) and (2) enhance
citizenship skills (theatre, environment, art, counselling,
nutrition, sports, breathing, relaxation, etc) with a view of
prevention, which was integrated with curricular planning. For
these reasons and for didactic/educational aims, the pilot study
addressed the following 3 AVATAR areas: lifestyle habits,
social context, and emotional status.

Statistical Analysis
Statistical data analyses were performed using SPSS (version
22.0; IBM Corp). Data are presented as mean (SD) or as mean
with 95% CI. Alpha was set at .05, and 2-sided P values have
been reported. Changes in health-related quality of life (baseline
vs post) were analyzed using the Student paired t test. The
McNemar-Bowker test was used to evaluate changes in the
proportion of subjects belonging to each tertile of health-related
quality of life variables after the intervention.

Results

Effects of the School-Based Program on Health-Related
Quality of Life and Lifestyle Habits
Descriptive data on health-related quality of life and lifestyle
habits (diet and physical activity; from preprogram and
postprogram) are presented in Table 2. Data on the
KIDSCREEN-52 dimensions are calculated as mean T-scores
according to the KIDSCREEN Group [9,10]. During the school
year, following the program built on the results of the first
administration, students showed a higher perception in
psychological well-being (P=.001), mood (P=.001),
self-perception (P=.006), and autonomy (P=.001), which was
understood as the opportunity to create his/her social and leisure
time. There was an increase in the well-being perception owing
to the school-based program, as well as the perception of
financial resources compared with the initial situation (P=.001).
In the social context, students reported higher values in the
relationship with their family (P=.02) and peers (P=.001), and
exhibited a lower perception of bullying (P=.001). For lifestyle
habits, after the personalized program, students developed higher
adherence to the Mediterranean diet (P=.007) and higher
physical activity levels (P=.001) compared with the previous
condition.
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Table 2. Questionnaire findings in the pilot study sample at the beginning (pre) and end (post) of the school year.

P valueaPost score (n=331), mean (SD)Pre score (n=331), mean (SD)Variable

KIDSCREEN-52b

.8547.61 (SD 22.05)47.35 (SD 18.52)Physical well-being

.00152.59 (SD 9.67)44.50 (SD 15.86)Psychological well-being

.00150.71 (SD 10.76)46.95 (SD 13.52)Mood/emotion

.00653.79 (SD 11.32)51.45 (SD 15.8)Self-perception

.00150.96 (SD 10.85)45.21 (SD 14.21)Autonomy

.0253.08 (SD 10.27)51.55 (SD 11.52)Parent relationship

.00152.20 (SD 8.95)47.66 (SD 13.44)Financial resources

.00153.06 (SD 11.01)50.15 (SD 12.04)Peers

.0751.24 (SD 9.38)50.34 (SD 10.43)School environment

.00149.57 (SD 10.67)46.02 (SD 15.22)Social acceptance

.0076.13 (SD 2.45)5.76 (SD 2.42)KIDMEDc

.0012.76 (SD 0.66)2.57 (SD 0.67)PAQ-Cd

aP values were calculated using the Student paired t test.
bData on the KIDSCREEN-52 dimensions were calculated as mean T-scores according to the KIDSCREEN Group.
cKIDMED: Mediterranean Diet Quality Index for children and adolescents.
dPAQ-C: Physical Activity Questionnaire for Older Children.

Effect of the School-Based Program on AVATAR
Modify, Improve, and Maintain Percentile Categories
Descriptive data of health-related quality of life and lifestyle
habits in the pre and post conditions expressed in percentage
with respect to the modify, improve, and maintain percentile
categories are presented in Table 3. After school planning and
specific program implementation, the physical well-being
dimension in the post condition changed, with an increase in
the maintain percentile category and a reduction in the modify
and improve percentile categories (Δ: P=.001). Psychological
well-being perception was augmented in the maintain percentile
category, and showed a decrease in the modify percentile
category and an enhancement in the improve percentile category
(Δ: P=.001). The emotion/mood dimension also changed after
the school-based program, and this was characterized by a drop
in the modify and improve percentile categories in the face of

an increase in the maintain percentile category (Δ: P=.03).
Autonomy, understood as the opportunity to create his/her social
and leisure time, improved owing to the specific program, with
an increase in the maintain percentile category and a significant
decrease in the other percentile categories (Δ: P=.001).
Moreover, perception of financial resources showed a decrease
in the modify percentile category and an increase in the improve
percentile category, and demonstrated stability in the maintain
percentile category (Δ: P=.001). In the social context component,
peer relationships showed an increase in the maintain percentile
category and a decrease in the modify and improve percentile
categories (Δ: P=.003). Lastly, the school-based program created
according to the precondition results resulted in an improvement
in the perception of social acceptance. In fact, for the bullying
dimension, there was a significant reduction in the modify
percentile category and an increase in the improve percentile
category (Δ: P=.01).
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Table 3. Changes in questionnaire findings (pre vs post) according to the modify, improve, and maintain percentile categories.

P valueaChange (Δ), %Maintain percentile
category, %

Improve percentile
category, %

Modify percentile
category, %

Variable

Maintain
percentile

Improve
percentile

Modify
percentile

PostPrePostPrePostPre

KIDSCREEN-52

.0019.7−9.4−0.323.914.250.067.418.118.4Physical well-being

.0018.211.8−19.913.95.778.566.87.627.5Psychological well-being

.035.7−2.4−3.318.412.776.178.55.48.8Mood/emotion

.420.01.8−1.80.00.089.787.910.312.1Self-perception

.00110.9−4.8−6.023.012.172.577.34.510.6Autonomy

.890.00.6−0.60.00.091.891.28.28.8Parent relationship

.0010.08.8−8.80.00.095.586.74.513.3Financial resources

.0037.6−3.9−3.615.47.978.282.26.310.0Peers

.123.00.3−3.314.811.878.277.96.910.3School environment

.010.05.4−5.40.00.092.186.77.913.3Social acceptance

.440.61.5−2.114.513.978.276.77.39.4KIDMEDb

.071.24.2−5.43.01.886.480.412.417.8PAQ-Cc

aP value is for the change (Δ).
bKIDMED: Mediterranean Diet Quality Index for children and adolescents.
cPAQ-C: Physical Activity Questionnaire for Older Children.

Discussion

Principal Findings
We explored the development of a web-based school support
system for the promotion of health and well-being in
adolescents, through a pilot/feasibility study conducted in a
small sample of subjects before launching a larger study, thus
allowing the definition of public health programs based on the
specific needs of the studied population and improving the
relationship between schools and research groups.

The AVATAR platform, which processes data automatically
and returns the findings legibly and in real time, offers the
possibility for schools to have updated and comparable data on
adolescents’ behaviors and well-being perceptions to create a
network of collaborations with multidisciplinary experts for the
development of prevention and health promotion interventions
focused on the actual needs detected, which could help in
selecting best practices and organizing targeted training sessions.

In addition, according to the technological perspective, the
AVATAR platform, which returns the data to the school
classified as “modify, improve, and maintain,” is highly flexible
and adaptable in its potential applications. This methodological
innovation, linked to the innovative approach, involves the
simplicity and usability of the data acquired [7]. Teachers, in
fact, can directly visualize the classroom and the cluster of
students with similar profiles, and analyze a personalized
well-being index that provides an integrated and personalized
perspective of adolescents’ well-being [6]. As shown by the
pilot study, this model helps teachers to more appropriately
select interventions and educational programs for individual

students and for the classroom, and thus, can monitor
compliance and effectiveness. In particular, the data available
to the school, in addition to enhancing the school’s success,
have preventive purposes and can help improve resilience,
happiness, social involvement, self-esteem, and sociability
[14,15]. Furthermore, the results obtained by the AVATAR
platform allow teachers to measure objectively the perception
of students’ health and well-being, and follow their evolution
longitudinally in order to reduce risk behaviors or potential risk
factors, in line with the primordial prevention statement, which
represents one of the aims of the AVATAR platform. The same
notion is suitable for promoting social and emotional health in
the school context. In fact, the school engaged in the pilot study,
in agreement with school health educators who have increased
skill development in the dimension of decision-making, had
planned specific programs designed to support these areas of
learning as closely related to school success and to strengthen
relationships with family and peers [21]. This choice, according
to the needs that emerged from the first monitoring, is linked
to the notion that if adolescents are not conscious of their
feelings and emotions, they will find it difficult to make
reasoned choices, to choose healthy behaviors, and to achieve
a good degree of learning [22].

Health-related quality of life and lifestyle habit data obtained
after the school-based program showed better perceptions in
the psychological and physical well-being, mood/emotion,
self-perception, autonomy, and financial resources dimensions.
In the social context, relationships with family and peers, as
well as the perception of bullying, improved after didactic
actions oriented toward these dimensions. Moreover, in the
lifestyle assessment, owing to the school project, adolescents
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developed higher adherence to a Mediterranean diet and a better
physical activity level.

When the data are analyzed according to the AVATAR
approach, which involves partitioning into percentiles, what
emerges is an improvement in physical and psychological
well-being perceptions, emotional responses, and social
acceptance with peers, with an increased percentage in the
maintain percentile category and a reduction in the modify and
improve percentile categories. These results obtained in the
pilot study are in line with evidence that considers these
variables responsible for healthy behavior and better
health-related quality of life [23].

However, despite the objective well-being brought by a specific
program aimed to support and potentiate the development of
students’ emotional-relational skills and competences, when
schools adopt cross-curricular programs, they face different
implementation difficulties, such as lack of systematicity and
objectivity.

Nevertheless, there are indications, in fact, that school-based
programs based on educational activities augment self-image
and body satisfaction in adolescents aged 12 to 14 years,
probably because the school represents a good platform for
increasing empowerment and awareness to health and well-being
perceptions [24,25]. According to an ecological model,
school-based programs, oriented to increase health status, should
consider that school performance not only is the result of
learning, but also, above all, depends on the environment in
which the student lives and relates, and therefore, on the family
microsystem and family-school macrosystem. In this new
scenario, the adolescent must become aware of his/her own
well-being and have at the same time (by the school) the tools
to be proactive and participatory.

To modify individual unhealthy behaviors, it is necessary,
therefore, to create environmental conditions suitable for
encouraging a healthy lifestyle through an “intersectoral” and
transversal approach to risk factors, considering all levels of
intervention, both social and psychological. For this, there is a
need for more evidence-based school intervention programs
and an accurate assessment of their overall efficiency and
efficacy.

Strengths and Limitations
A key strength of the AVATAR platform is that it is the first
platform, to our knowledge, designed to introduce a web-based
health promotion tool for the school community [26].
Importantly, monitoring the results allows the identification of
the strength and fragile characteristics of each adolescent in
order to define personalized educational programs. In particular,
with the data, the school can (1) carry out longitudinal
monitoring of students, (2) orient didactic actions, and (3)
promote the personalization of educational and training courses.

In this context, the AVATAR platform intervenes at multiple
points in the educational process in young people by combining
management and empowerment of health and well-being,
applying prevention strategies to reduce disease burden and
health expenditure in adulthood, and enhancing learning. The
AVATAR platform combines the rigor and objectivity of
scientific and technological research with the needs that emerge
from the school system regarding health, well-being, and
educational success, integrating primordial prevention with the
definition of a model of support for the autonomous design of
schools. The development of a school-based program from the
AVATAR web-based platform represents a powerful pattern
for the promotion of health and psychosocial well-being, in
which a network of different stakeholders dedicated to education
may cooperate together to increase awareness, reduce risk
behaviors, and potentiate educational success. Moreover, the
AVATAR web-based tool offers a personalized well-being
index that may allow the adoption of more individually focused
strategies and interventions to improve well-being. Finally, as
the AVATAR platform is delivered to students via web-based
technology with interactive components through the involvement
of teachers, student engagement and program fidelity can be
increased, and this is supported by new national and European
policies on the welfare of adolescents.

Several limitations should be acknowledged. First, since the
questionnaires were completed during a school class, the
environment may have biased the students’ responses. Finally,
a control group was not included to demonstrate the
effectiveness of the targeted intervention based on the needs
identified because all schools, due to institutional obligations,
carry out projects that could, in any case, impact the sampling
results at the end of the school year.

Conclusion
The AVATAR monitoring platform, as shown by our pilot
results, is configured as a tool for enhancing school autonomy,
and offers schools and the community the possibility of having
updated and comparable data on adolescents’ behaviors and
perceptions to create a network of collaborations with
multidisciplinary experts for the development of prevention and
health promotion interventions focused on the actual needs
identified, which could help in selecting best practices and
organizing targeted training sessions. Owing to its flexibility
and adaptability, the AVATAR platform can be used to (1)
promote information campaigns aimed at modifying risk
behaviors in the student population, (2) sensitize students and
put them at the center of their growth path, (3) inform
institutions on the health and well-being of the school
population, (4) evaluate the effectiveness of the actions
implemented by schools, and (5) promote the exchange of good
practices aimed at strengthening systems intended for the
education, training, and well-being of students.
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