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Abstract: Global changes require urgent integration of health and wellbeing into all urban policies.
Complex social and environmental factors define wellbeing outcomes and inequities present in
cities. Additionally, political decisions are seldom thought and developed considering the needs and
participation of children and adolescents. The REDibuja study aims to develop a multidimensional
framework of wellbeing for children and adolescents and to validate an index of opportunities for
better wellbeing for children and adolescents in the urban context of Temuco, Chile. This child-
centered and cross-sectional study will involve mixed methodologies throughout the implementation
of five work packages for two years (2022–2023): (1) development of a conceptual framework for
child and adolescent wellbeing, (2) integration of available and public data, (3) studies in the local
context, (4) data integration using geographic information systems, and (5) validation of the wellbeing
opportunity index for children and adolescents. REDibuja will implement methodologies that until
now are little used to facilitate political decisions in our regional context. This process and results
could be transferred for assessment and decision-making in Latin America and low- and middle-
income countries in other regions.

Keywords: wellbeing; quality of life; urban health; inequity; health in all policies

1. Introduction

The rapid increase in urbanization worldwide has various problematic impacts on
the environment and urban communities. As a result, there are international calls for
developing, planning, and implementing policies and strategies to improve the sustain-
ability of cities as well as health and wellbeing in communities. Health and wellbeing are
overlapping concepts, and the World Health Organization (WHO) defines health as “a state
of complete physical, mental and social wellbeing and not merely the absence of disease
or infirmity” [1]. In addition, there is no consensus on the definition of wellbeing, and
the concept has been changing over time. Recently, during the coronavirus disease 2019
(COVID-19) pandemic era, wellbeing has been defined as a “state of positive feelings that
can be measured subjectively and objectively, using a salutogenic approach” [2]. Moreover,
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modern research theories on wellbeing have not focused on addressing the childhood-
derived approach. To make this possible, it is necessary to collect robust evidence to inform
and move this agenda forward while promoting health and wellbeing equitably in this
population [3]. These actions should be in line with the growing interest in understanding
how the promotion of population health at the local and global level can contribute to
achieving the Sustainable Development Goals (SDGs), considering its multidimensional
benefits at the environmental, educational, economic, and social levels.

The need for greater integration of wellbeing into all urban policies, planning, and
investments has attracted the attention of academics, regional, and global organizations [4].
The scientific literature shows different ways in which urban policies and health (including
physical and mental health) interact [3]. Beyond individual lifestyles, complex social and
environmental factors define health outcomes and inequities present in cities [5]. Many of
these social and environmental determinants of health and wellbeing that reproduce in-
equities are the product of unequal budgetary conditions, local governance, urban planning,
and the quantity and quality of interventions in cities [6].

In this context, children and adolescents are a group that depends to a great extent
on the decisions, options, and opportunities to which they are exposed according to the
context in which they are born and develop together with their families [7]. Socioeconomic
factors and the environments where children and adolescents live, learn, and play (homes,
neighborhoods, and schools), as well as the ways in which they move between these,
affect children’s health and wellbeing. This is reflected in indicators such as nutritional
status, mental health, cognitive and language development [6,8]. For example, residential
segregation, a factor associated with racial, ethnic, and socioeconomic inequalities, explains
not only health and wellbeing outcomes but also educational opportunities for children and
adolescents [9]. Residential segregation limits equal access to available resources, affects
the academic opportunities of children and adolescents, and reproduces processes of social
exclusion affecting the most vulnerable groups, such as children and adolescents.

However, political decisions are seldom thought and developed considering the needs
and participation of children and adolescents. The COVID-19 pandemic has demonstrated
and exacerbated the negative impacts of not anticipating or considering the unintended
effects that decisions at various policy levels have on children and adolescents’ health and
wellbeing [10]. International experts have demanded urgent actions to counteract these
effects on the integral development of children and adolescents [11].

Community development and interventions to improve neighborhood environments
can help reduce inequities in health and wellbeing in children and adolescents [12–15].
However, more research is needed in Latin America to inform policy and decision-making [16].
Studies should not only consider common territorial attributes (e.g., neighborhood poverty,
caregiver education) but also include information on the broader set of material and social
opportunities provided by neighborhoods (access to squares, parks and green areas, safe
spaces to play, playgrounds, nursery schools and housing quality, safety and risk perception
by children and parents, etc.) that could be beneficial for the health and wellbeing of
children and adolescents. They should also include not only standardized notions of
wellbeing but also situated understandings based on the views of targeted groups such as
children and their families in particular locations.

From an ecological perspective, children and adolescents’ development is the result
of a continuous process of reciprocal exchange with the environment of which they are a
part [17,18]. The wellbeing of children and adolescents is strongly influenced by the quality
of relationships and resources in their family, school, and community environment [6,17].
In turn, family and school contexts are shaped by the economic, political, and social macro-
system. Scholars and organizations have designed frameworks to address the multifactorial
and multidimensional nature of children’s wellbeing and help in the design and implemen-
tation of actions [19,20]. For example, the Australian Research Alliance for Children and
Youth (ARACY) has developed an evidence-based policy framework for promoting the
wellbeing of children and adolescents. This implies simultaneously understanding their
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emotional (feeling loved and safe) and material needs, as well as attending to issues related
to health, learning, participation, sense of identity, and culture [19].

Physical activity and play are essential activities for the development and health of
children and adolescents. Family, material, and social environments have an important role
in this regard [21,22]. For example, evidence indicates that a higher population density is
associated with low levels of motor competence and a shorter time spent outdoors [23]. In
the case of the Araucanía region, in the south of Chile, preliminary results support these
trends, where schoolchildren from large cities have less motor skills than boys and girls
from smaller cities; at the same time, children of low socioeconomic status have lower
levels of physical activity, fewer hours of physical education at school, and lower levels
of motor competence than boys and girls of high socioeconomic status [24,25]. However,
these outcomes have not been analyzed in relation to residential segregation, a key factor
shaping large cities in Chile [26] and other Latin American countries [27,28].

Following a similar trend, excess malnutrition, a cardiometabolic risk factor closely
related to alterations in the regulation of glucose and lipid metabolism associated with
the development of chronic conditions in adulthood, is also influenced by social and built
environments [8,29]. Obesogenic environments and food deserts (areas with limited access
to nutritious and affordable food) are closely associated with territorial inequities in relation
to the prevalence of overweight and obesity, not only in children and adolescents but also
in adults [30].

Unveiling the “unequal geography of opportunities” is especially relevant in highly
unequal cities and societies such as Chile’s most populated cities [31,32]. In Chile, education
and health show significant differences between private and public sectors in their resources,
quality, and outcomes in the context of highly segregated territories [33–36]. Indices that
integrate population data and wellbeing with geographical approaches in urban and rural
settings are relevant sources of information for policy makers and researchers [37,38]. In-
ternationally, diverse indices have been developed aiming at this goal [31,39–41], including
the Urban Quality of Life Index in Chile, in which urban quality of life is measured in six
dimensions, in ninety-nine municipalities, showing the provision of public and private
goods and services from a socio-territorial perspective [42]. However, these indicators have
historically focused on adult-based definitions of needs and wellbeing [43–45]. Aiming at
bridging this gap, a network of researchers in the US developed the Child Opportunity
Index (COI). The COI includes measures of (a) educational, (b) health and environmental,
and (c) social and economic opportunities [31]. The application of the index concluded that
in those metropolitan areas in the United States where there are more black and Hispanic
children and adolescents, the indicators of opportunities are lower. For example, about
40% of black children and 32% of Hispanic children live in neighborhoods with very low
opportunities, compared to only 9% of white children. The same study indicates that the
metropolitan areas with the greatest inequities in opportunities were those that also showed
high levels of residential segregation.

In Chile, due to the limited systematization of information and processing of data at
the neighborhood level, decisions in public health and education are generally guided by
coarser indicators elaborated at the urban or regional level. In turn, given the unequal
distribution and quality of urban services capable of providing greater development op-
portunities for children and adolescents, such as schools, parks, transportation, and sports
centers, among others, it is possible that it acts by increasing the gaps between already
segregated strata. To our knowledge, there are no data on how these factors affect the
health and wellbeing of children and adolescents in Chile or Latin America. For these
reasons, the aims of the REDibuja study are to develop a multidimensional framework of
wellbeing for children and adolescents and to validate an index of opportunities for better
wellbeing for children and adolescents in the urban context of Temuco, Chile. Our study
is inspired by previous initiatives with similar goals conducted in different places of the
world, such as the COI [31], which has successfully helped in sparking conversations to
address unequal opportunities by integrating data from the COI into strategic planning



Int. J. Environ. Res. Public Health 2022, 19, 5312 4 of 13

and resource allocation by local and state governments. However, we aim to construct this
index through participatory means, so that children and adolescents’ views are included
throughout the process. Therefore, the selection of indicators will be based on previous
empirical and conceptual discussions around this but also on the experiences, knowledge,
and perceptions of children and adolescents inhabitants of Temuco, as we further discuss
in the next sections.

2. Materials and Methods

This cross-sectional study will involve mixed methodologies throughout the imple-
mentation of five work packages for two years (2022–2023). The REDibuja study will be
conducted in Temuco, Chile, a city with 282.415 inhabitants in the south of the country [26],
located about 620 km south of the Chilean capital of Santiago. Temuco is the regional
capital of the poorest region in Chile [46].

The study will be child-centered but will include a diversity of participants in its
different stages: children, adolescents, caregivers, community leaders, and professionals
linked to educational or health services, and policy makers and implementers. For recruit-
ment and analysis, children and adolescents will be categorized into the following age
groups: 2 to 4 years old, 5 to 9 years old, 10 to 13 years old, 14 to 17 years old.

The mixed-methods design will combine surveys, ethnographic and participative
approaches, and geographic information systems. The study has the approval of the Ethics
Scientific Committee at Universidad de La Frontera, Chile (Act of approval: 142-2021,
3 November 2021).

2.1. The REDibuja Concept

The REDibuja concept is inspired by the relatively simple but meaningful action of
drawing (dibujar in Spanish) and the sense of connection and impact of networks (red in
Spanish) in people’s lives. Drawing is one step further than imagining or just thinking:
drawing implies making visible and evidencing the feelings, experiences, perceptions, and
perspectives implied in what constitutes a better place to live for children and adolescents
as well as adults, who will be also invited to “redraw” a better city. The name of the
project has been created before the fieldwork and participatory stages of the study begin;
therefore, children have not been involved in choosing this name. However, we hope to
engage participant children and adolescents in discussing what redrawing their city means,
incorporating diverse ways of making sense (or not) of this name.

In addition to this, the notion of redrawing the city points towards the aim of dia-
loguing with urban and social policy makers, informing decision-making processes from
the perspective of children’s and adolescents’ wellbeing in the city. For this purpose, we
will capitalize on the qualitative methods of this study. Participatory drawings will allow
children to depict concepts, emotions, and information in an empowering and personally
relevant manner [47].

The findings of the participatory process, along with the index itself, will be finally
presented to the council to become inputs to generate novel protocols and improve local
policies with a focus on childhood. In this sense, we are working closely with Temuco’s
council from the beginning of the project. This partnership will imply working collabora-
tively in planning and development of activities in the city, technical assistance/training
for professionals, coordination of scientific, social, and cultural events. The results will be
shared in different instances with key actors of public and private sectors, such as public
and private schools, housing companies and organizations, urban planners, transport,
health and education departments, families, and health centers. The study logo is shown
in Figure 1.
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2.2.1. Work Package 1 (WP1): Development of a Conceptual Framework for Child and
Adolescent Wellbeing

Objective: to develop a conceptual framework of child and adolescent wellbeing imple-
mented through a mixed approach that involves a review of the literature and community
participatory research (Figure 3).

Design: The development of WP1 will be conducted in 6 stages based on the double
diamond design model [34]: (1) Systematic review of the literature and summary of find-
ings by the research team to develop the wellbeing framework proposals, (2) community
participatory process to review the initial wellbeing framework proposals, including chil-
dren’s and adolescents’ participation through interviews and focus groups, (3) integration
of perspectives provided by the community, (4) presentation of the preliminary wellbeing
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framework, (5) revision and refinement of the conceptual framework by and with the
community, and (6) presentation of the final framework.
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Temuco is administratively divided into seventeen census districts. From these, eight
will be selected based on aspects such as vulnerability, centrality, and population density,
for the purposes of the participatory component of WP1. We aim to have a selection that
represents the socioeconomic diversity of the city. In each selected district, and with the
support of the Council, one school of each educational level (early years and primary
and secondary education) will be recruited. Additionally, for each educational level in
each school, we expect to recruit 10 children to participate in this stage of the study. This
means that there will be approximately thirty children and adolescents participating in
each census district and therefore an estimated 240 children and adolescents participants.

In addition to this, in each district, we will aim to count the participation of community
members and key stakeholders: parents, local organizations representatives, teachers,
school staff, and local authorities.

Methodology: The participation of children, adolescents, and other actors will be key
in this process. To facilitate their participation, an array of qualitative and participative
techniques will be used with different actors and according to the different educational
levels of participant children and adolescents. Techniques will include: individual and
group interviews (with a limited number of older children and adolescents, key stake-
holders, and community members), participant observation with children, adolescents,
and their families, creative techniques such as drawing and games (especially but not
exclusively with younger children), and focus groups (with older children and adolescents).
In addition to this, participants will have the opportunity to use the app Stanford Healthy
Neighborhood Discovery Tool [48,49] both individually and as part of collective walks
around schools and neighborhoods, so that they can register their perceptions of the places
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they inhabit. The participants will be asked to collect data through photos, audio, and/or
text narratives and rating environmental attributes that may facilitate or hinder wellbeing.
After data collection with the app, the research team and the participants will interact
through meetings to discuss, analyze, and interpret their data. The main purpose will be
identifying and building consensus about the most relevant environmental aspects that
may favor or affect wellbeing in their living areas.

Ideally, this will be a face-to-face participatory process. However, remote or hybrid
means may be implemented, depending on COVID-19 public health conditions and local
regulations, and participants’ preferences and needs. This will involve the consideration of
participants’ accessibility to remote and virtual means, in order to counteract the risk of
exclusion of vulnerable groups of people from remote/virtual participatory research [50]. If
this is the case, the Temuco Municipality will support us with technical and contact issues.

The aim of these techniques will be to gather information about the living conditions
of participants in each census district, to present them the main findings of the systematic
literature review in terms of models of child and adolescent wellbeing, and to generate
opportunities for reflecting and discussing around the notion of wellbeing and appropriate
indicators for constructing a situated index.

2.2.2. Work Package 2 (WP2): Integration of Available and Public Data

Objective: to review databases available at the national, regional, and city levels and
integrate them into the framework developed in WP1.

Design: data that could be integrated into the children’s and adolescents’ wellbeing
index may include availability of educational establishments, index of school vulnerability,
scores in educational outcomes assessment of the Agency for Quality of Education, educa-
tional level of adults, type of housing, overcrowding, accessibility—i.e., proximity to health
centers and other relevant places, availability of public services, access and type of neigh-
borhood stores, green areas, parks and squares, and so on, and adult employment rate.

Methodology: The data will be collected from repositories available in different
ministries and through law 20.285 (access to public information) in Chile. In addition,
information will be collected on variables related to the state of health and wellbeing
of children and adolescents such as physical inactivity, sedentary behavior, nutritional
status, cardiometabolic risk factors, and socio-emotional wellbeing, among others. The
information will be harmonized in a database with the aim of integrating data at census
districts or neighborhood levels. Children and adolescents will not be actively involved in
this stage. However, the search of relevant data will be based on the participants’ views
and discussion in WP1.

2.2.3. Work Package 3 (WP3): Studies in the Local Context

Objective: To gather and generate new data to fill in possible information gaps detected
according to the framework developed in WP1 and the data reviewed and integrated
in WP2.

Design: There are previous and ongoing studies led by members of the research
team that will contribute to developing WP3 in topics such as physical activity, motor
competence, obesity, mental health, and substance consumption. In addition to this,
educational establishments in eight districts across the city will be the focal points for
conducting studies with children and adolescents. These studies will aim to create situated
knowledge about specific themes that emerge as key in the constructions of the participatory
children and adolescents’ wellbeing index. They may focus on particular territories within
the city, specific kinds of spaces, problems, or themes. The exact character, aim, size, and
techniques of these studies will be defined based on the needs detected in previous stages.
However, the general methodological approach is outlined next.

Methodology: small-scale qualitative and participatory studies will be conducted
from a mainly ethnographic approach. This means that researchers will work closely with
participants through diverse techniques. These will vary depending on the specific study
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objectives, age and preferences of participants, and restrictions related to the COVID-19
pandemic. In general, techniques will include (but will not be limited to): use of the app
Stanford Healthy Neighborhood Discovery Tool (see WP1) in individual and group modes,
semi-structured interviews with children, adolescents, and other actors such as parents,
teachers, school staff and local authorities, focus groups with students and other partic-
ipants, participant observation, and games. Additionally, surveys will be designed and
applied according to the emerging domains of wellbeing developed in WP1. The selection
of questions for the surveys will be done through rapid reviews of the literature to find
the most appropriate tool for the local context. An estimated sample of 1274 participants
will be recruited considering a cluster sampling with a design effect of 1.3 [51], 80% rate of
response, 3.5% of absolute precision, and 95% of confidence level.

As with WP1, this process will be preferentially face-to-face. If this is not possible due
to the COVID-19 restrictions, remote methodologies will be implemented.

Data will be managed using REDCap (Research Electronic Data Capture) [52]. This
platform allows offline data collection, facilitating the process when connectivity is limited.
REDCap can be used with multiple devices (e.g., tablets, laptops, or mobile phones) and
operative systems, providing flexibility and inclusion when collecting data.

2.2.4. Work Package 4 (WP4): Data Integration Using Geographic Information Systems

Objective: To integrate data from WP2 and WP3 using geographic information systems
(GIS) and to identify attributes of the environment that may influence children’s and
adolescents’ wellbeing.

Design: Identified and collected data from WP2 and WP3 will be analyzed at the
territorial level with an emphasis on identifying residential segregation and other forms
of “unequal geographies of opportunity” in relation to children and adolescents’ wellbe-
ing [31,32]. Depending on the territorial level (neighborhood, census area, sector, district,
municipality), different layers of information will emerge. The summarized data will
be open to the community on a web platform. No information will be published at the
individual or residence level.

Methodology: Apart from the integration of the data collected in WP2 and WP3,
environmental attributes that may promote or affect children and adolescents’ wellbeing
will be identified through a rapid review. The findings of this review will be then validated
using similar participatory approaches as shown in WP1 and WP3. The participatory
activities will be conducted in contrasting areas of the city according to different socioeco-
nomic statuses. The data collected from participants will be analyzed and compared with
those derived from the rapid reviews using a thematic analysis approach [53] to select the
attributes that should be included in the model (WP5).

2.2.5. Work Package 5 (WP5): Validation of the Wellbeing Opportunity Index for Children
and Adolescents

Objective: To validate the wellbeing opportunity index for children and adolescents in
Temuco using data gathered through the previous work packages.

Design: Based on the framework developed in WP1, data generated through the other
packages (WP2, WP3, and WP4), will be analyzed in relation to the resulting domains.

Methodology: An index or composite indicator can measure multidimensional pheno-
menon-compiling sub-indicators into a single index based on an underlying model [54].
First, for each domain of wellbeing opportunities (e.g., educational), the most appropriate
sub-indicator(s) will be selected according to the conceptual framework built on WP1. Once
the sub-indicators have been selected, we will follow several steps to build the index [54].
After assessing the quality of available data, we will examine the relationship between
the sub-indicators using multivariate methods such as principal component analysis and
factor analysis. Then, normalization should be conducted to make variables comparable.
To analyze the robustness and sensitivity of the composite indicator, we will conduct
sensitivity analysis to test whether changes in the sub-indicators and/or weighting may
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affect the results. Lastly, we will choose a visualization tool to facilitate the understanding
of the composite indicator results. While WP5 does not entail the active participation
of children and adolescents, the results will be shared and discussed with participants
of previous stages. This will contribute to the final process of adjusting and validating
the index.

2.3. Ethical Issues

As previously mentioned, the study has the approval of the Ethics Scientific Committee
at Universidad de La Frontera, Chile (Act of approval: 142-2021, 3 November 2021).

Children and adolescents will be recruited through educational centers requiring the
authorization of council authorities and educational centers’ principals. After obtaining
the written authorization, educational centers will facilitate the promotion and recruitment
process. In line with local ethical requirements, the qualitative strand of the study will work
with an informed consent that will be signed by the parents or guardians of participant
children and adolescents, and an informed assent that will be talked through with children
and adolescents who decide to participate in the study. Both the consent of parents
and assent of children will be required for them to be able to participate. In addition
to this, researchers working in the field will be permanently available for questions or
issues that may emerge and attentive to participants’ ongoing willingness to participate
in the study. Additionally, key informants from the community will be part of the study.
Caregivers, community leaders, professionals linked to educational or health services, and
policymakers and implementers will sign an informed consent. All participants will be
able to leave the study at any point if they desire to do so.

The study does not imply any foreseeable risks for participants. There will not be
monetary payments or material compensations for participants, and their participation will
be absolutely voluntary. However, the research team will organize dissemination events
in which children and adolescents who have taken part in the research will be able to
participate either publicly or as part of the organizing team. The research team will also
organize—in partnership with council and university—workshops that may be of interest
for the participants, according to their interests. The aim of the study is to improve the
quality of life of children and adolescents in Temuco, and therefore this is a long-term
benefit of taking part in the study.

3. Discussion

This manuscript summarizes the protocol of the REDibuja study. This mixed-method
study will contribute to research by developing a multidimensional wellbeing framework
for children and adolescents through participatory means in Temuco, Chile. This will
highlight the opportunities and barriers found in this city for children and adolescents’
wellbeing. In doing so, this study will also help decision-makers by identifying wellbe-
ing inequalities through the development and validation of an index of opportunities of
wellbeing for children and adolescents in the urban context.

The study aims at bridging a gap, as available measures of health and wellbeing in this
geographical area are based on adult-centric metrics (e.g., family income), presenting an
immense challenge for building friendly and equitable cities for children and adolescents.
This gap became even more critical in the context of the COVID-19 pandemic. It is in this
context that the REDibuja study was born as an urgent response to the lack of inclusion
and consideration of children and adolescents in the implementation of measures related to
the COVID-19 pandemic. For example, in addition to the prolonged closure of schools and
educational institutions, and the strict lockdown periods that affected children and adoles-
cents in Chile [55], most recreational and green areas were restricted for several months.
This seriously affected playing and active living practices in spaces other than homes. This
may have largely affected children and adolescents living in low-income residential areas,
in the context of overcrowded housing, unsafe streets, and lack of open/green areas [56].
These unprivileged conditions were exacerbated by the mobility restrictions imposed by
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governments at the beginning of the pandemic, so that people were not allowed to move
towards other areas of the city. In the case of Chile, this affected children and adolescents
living in urban areas in particular [57], as they did not have any permits for going out of
their homes. This measure lasted up to six months in a row in some districts.

These circumstances highlight the need to better understand how urban environments
and phenomena affect diverse communities, to inform future urban, health, and educational
policymaking. It is key to consider the specific needs of diverse groups for counteracting
collateral impacts on those that live in less friendly areas, less privileged conditions, or are
part of minority groups such as children and adolescents. The use of this opportunity index
for children and adolescents’ wellbeing will allow for better investment in solutions by con-
sidering the particularities and commonalities in urban areas. For example, playing areas
may consider features that children find relevant for them, or maybe some environmental
arrangements can be made to ensure a safe walk to school. Recently, in 2022, the local
council has created the “Office of Childhood” whose mission is “to improve the conditions
and quality of life of the child population, linking and relinking them with their families
and communities and providing the necessary tools in the key stages of development” [58].

The main strength of the REDibuja study is the inclusion of children and adolescents
in the development process of the wellbeing framework. We acknowledge the complexities
of conducting a study of this kind, particularly when facing a global pandemic, and are
aware that the aims of the study may be ambitious. However, we will work closely and
in coordination with the Municipality of Temuco to facilitate the participation of key
actors. Additionally, our methodological design considers remote options in the case
that health safety and restrictions related to the COVID-19 pandemic require it. We will
facilitate devices and we will coordinate connectivity options with schools and the council.
Additionally, we will use Redcap [52], a platform that allows data collection without an
internet connection. In the medium term, it would be feasible to provide a flexible data
integration system capable of providing information according to the needs of each city or
country in the region based on the information available at each site.

4. Conclusions

The REDibuja study will involve mixed methods to develop and validate a participa-
tory framework and an index of opportunities for children and adolescents’ wellbeing in
Temuco. This project will allow the implementation of methodologies that until now have
been scarcely used to facilitate political decisions in our regional context. This process and
results can be transferred for assessment and decision-making in Latin America and low-
and middle-income countries in other regions. By redrawing a better place to live with the
perspective of children and adolescents at the center, they will allow new opportunities to
emerge not only for them but also for their entire communities.

Author Contributions: Conceptualization, N.A.-F. and A.C.-O.; methodology, N.A.-F., F.R.M.,
A.C.-O., J.C.-O., A.C., S.C.-M. and T.B.-C.; writing—original draft preparation, N.A.-F., F.R.M. and
S.M.-M.; writing—review and editing, N.A.-F., F.R.M., A.C.-O., J.C.-O., A.C., M.T.-V., S.M.-M., S.C.-M.
and T.B.-C.; project administration, N.A.-F., F.R.M., A.C.-O., J.C.-O., A.C., S.M.-M., T.B.-C.; funding
acquisition, N.A.-F., F.R.M., A.C.-O., J.C.-O., A.C. and T.B.-C. All authors have read and agreed to the
published version of the manuscript.

Funding: This work was funded by the Ministry of Education Chile and the Universidad de La
Frontera through the Innovation in Higher Education Program (INES—FRO19-101). Additionally,
F.R.M. is funded by FONDECYT 11190961, J.C.-O. is funded by FONDECYT 1210616, and T.B.-C. by
FONIS SA18I0045.

Institutional Review Board Statement: The study will be conducted according to the guidelines of
the Declaration of Helsinki, and has the approval by the Scientific Ethics Committee at Universidad
de La Frontera, Chile (ORD.: 142-2021, 3 November 2021).

Informed Consent Statement: All participants will sign informed consent form.



Int. J. Environ. Res. Public Health 2022, 19, 5312 11 of 13

Data Availability Statement: The anonymized data collected in this study will be available on
specific requests from the corresponding author.

Acknowledgments: We would like to thank the Municipality of Temuco, Chile, for the interest and
openness in collaborating in the study.

Conflicts of Interest: The authors declare no conflict of interest and the funders had no role in the
design of the study; in the writing of the manuscript, or in the decision to publish the manuscript.

References
1. World Health Organization. Constitution of the World Health Organization; World Health Organization: New York, NY, USA, 1946.
2. Simons, G.; Baldwin, D.S. A critical review of the definition of ’wellbeing’ for doctors and their patients in a post COVID-19 era.

Int. J. Soc. Psychiatry 2021, 67, 984–991. [CrossRef] [PubMed]
3. Lein, A.; Indvik, K.; Braslow, J.; Rollins, H.; Cortinez-O’Ryan, A.; Frenz, P.; Caiaffa, W.T.; Diez Roux, A.V. Health as a driver

for urban policy in Latin America: A scoping review of literature from international organizations. Cities Health 2020, 1–16.
[CrossRef]

4. Goldhagen, J.L.; Shenoda, S.; Oberg, C.; Mercer, R.; Kadir, A.; Raman, S.; Waterston, T.; Spencer, N.J. Rights, justice, and equity: A
global agenda for child health and wellbeing. Lancet Child Adolesc. Health 2020, 4, 80–90. [CrossRef]

5. Roe, J.; Knoll, M. Adolescent health and wellbeing: Advocating a role for urban design. Lancet Child Adolesc. Health 2018, 2,
697–699. [CrossRef]

6. King, A.C.; Odunitan-Wayas, F.A.; Chaudhury, M.; Rubio, M.A.; Baiocchi, M.; Kolbe-Alexander, T.; Montes, F.; Banchoff, A.;
Sarmiento, O.L.; Balter, K.; et al. Community-Based Approaches to Reducing Health Inequities and Fostering Environmental
Justice through Global Youth-Engaged Citizen Science. Int. J. Environ. Res. Public Health 2021, 18, 892. [CrossRef] [PubMed]

7. Golberstein, E.; Wen, H.; Miller, B.F. Coronavirus Disease 2019 (COVID-19) and Mental Health for Children and Adolescents.
JAMA Pediatr. 2020, 174, 819–820. [CrossRef]

8. Sarmiento, O.L.; Rubio, M.A.; King, A.C.; Serrano, N.; Hino, A.A.F.; Hunter, R.F.; Aguilar-Farias, N.; Parra, D.C.; Salvo, D.;
Jauregui, A.; et al. Built environment in programs to promote physical activity among Latino children and youth living in the
United States and in Latin America. Obes. Rev. 2021, 22 (Suppl. S3), e13236. [CrossRef] [PubMed]

9. Backett-Milburn, K.; Cunningham-Burley, S.; Davis, J. Contrasting lives, contrasting views? Understandings of health inequalities
from children in differing social circumstances. Soc. Sci. Med. 2003, 57, 613–623. [CrossRef]

10. Crawley, E.; Loades, M.; Feder, G.; Logan, S.; Redwood, S.; Macleod, J. Wider collateral damage to children in the UK because
of the social distancing measures designed to reduce the impact of COVID-19 in adults. BMJ Paediatr. Open 2020, 4, e000701.
[CrossRef] [PubMed]

11. Guan, H.; Okely, A.D.; Aguilar-Farias, N.; Del Pozo Cruz, B.; Draper, C.E.; El Hamdouchi, A.; Florindo, A.A.; Jauregui, A.;
Katzmarzyk, P.T.; Kontsevaya, A.; et al. Promoting healthy movement behaviours among children during the COVID-19
pandemic. Lancet Child Adolesc. Health 2020, 4, 416–418. [CrossRef]

12. Earls, F.; Carlson, M. The social ecology of child health and well-being. Annu. Rev. Public Health 2001, 22, 143–166. [CrossRef]
[PubMed]

13. Krieger, N. Theories for social epidemiology in the 21st century: An ecosocial perspective. Int. J. Epidemiol. 2001, 30, 668–677.
[CrossRef] [PubMed]

14. Vischer, J.C. Towards a user-centred theory of the built environment. Build. Res. Inf. 2008, 36, 231–240. [CrossRef]
15. Machalek, R.; Martin, M.W. Sociobiology and Sociology: A New Synthesis. In International Encyclopedia of the Social & Behavioral

Sciences, 2nd ed.; Elsevier B.V.: Amsterdam, The Netherlands, 2015; pp. 892–898. [CrossRef]
16. Salvo, D.; Parra, D.C.; Jauregui, A.; Resendiz, E.; Garcia-Olvera, A.; Velazquez, D.; Aguilar-Farias, N.; Colon-Ramos, U.; Hino,

A.A.; Kohl, H.W.B., 3rd; et al. Capacity for childhood obesity research in Latin American and US Latino populations: State of the
field, challenges, opportunities, and future directions. Obes. Rev. 2021, 22 (Suppl. S3), e13244. [CrossRef]

17. Bartos, A.E.; Wood, B.E. Ecological wellbeing, childhood and environmental change. In Children’s Health and Wellbeing in Urban
Environments, 1st ed.; Ergler, C.R., Kearns, R., Witten, K., Eds.; Routledge: New York, NY, USA, 2017; pp. 234–246.

18. Bronfenbrenner, U. The Ecology of Human Development: Experiments by Nature and Design; Harvard University Press: Cambridge,
MA, USA, 1979.

19. Australian Research Alliance for Children and Youth (ARACY). The Nest Action Agenda: Improving the Wellbeing of Australia’s
Children and Youth While Growing Our GDP by over 7%; ARACY: Canberra, Australia, 2014.

20. OECD. Measuring What Matters for Child Well-Being and Policies; OECD Publishing: Paris, France, 2021. [CrossRef]
21. Aguilar-Farias, N.; Miranda-Marquez, S.; Martino-Fuentealba, P.; Sadarangani, K.P.; Chandia-Poblete, D.; Mella-Garcia, C.;

Carcamo-Oyarzun, J.; Cristi-Montero, C.; Rodriguez-Rodriguez, F.; Delgado-Floody, P.; et al. 2018 Chilean Physical Activity
Report Card for Children and Adolescents: Full Report and International Comparisons. J. Phys. Act. Health 2020, 17, 807–815.
[CrossRef]

22. Lee, Y.; Park, S. Understanding of Physical Activity in Social Ecological Perspective: Application of Multilevel Model. Front.
Psychol. 2021, 12, 574. [CrossRef]

http://doi.org/10.1177/00207640211032259
http://www.ncbi.nlm.nih.gov/pubmed/34240644
http://doi.org/10.1080/23748834.2020.1757371
http://doi.org/10.1016/S2352-4642(19)30346-3
http://doi.org/10.1016/S2352-4642(18)30253-0
http://doi.org/10.3390/ijerph18030892
http://www.ncbi.nlm.nih.gov/pubmed/33494135
http://doi.org/10.1001/jamapediatrics.2020.1456
http://doi.org/10.1111/obr.13236
http://www.ncbi.nlm.nih.gov/pubmed/33825294
http://doi.org/10.1016/S0277-9536(02)00413-6
http://doi.org/10.1136/bmjpo-2020-000701
http://www.ncbi.nlm.nih.gov/pubmed/32420459
http://doi.org/10.1016/S2352-4642(20)30131-0
http://doi.org/10.1146/annurev.publhealth.22.1.143
http://www.ncbi.nlm.nih.gov/pubmed/11274516
http://doi.org/10.1093/ije/30.4.668
http://www.ncbi.nlm.nih.gov/pubmed/11511581
http://doi.org/10.1080/09613210801936472
http://doi.org/10.1016/B978-0-08-097086-8.32010-4
http://doi.org/10.1111/obr.13244
http://doi.org/10.1787/e82fded1-en
http://doi.org/10.1123/jpah.2020-0120
http://doi.org/10.3389/fpsyg.2021.622929


Int. J. Environ. Res. Public Health 2022, 19, 5312 12 of 13

23. Niemistö, D.; Finni, T.; Haapala, E.A.; Cantell, M.; Korhonen, E.; Sääkslahti, A. Environmental correlates of motor competence in
children—the skilled kids study. Int. J. Environ. Res. Public Health 2019, 16, 1989. [CrossRef]

24. Quintriqueo-Torres, J.; Menarez-Quiroz, D.; Aguilar-Farias, N.; Carcamo-Oyarzun, J. Determinants of motor competence in
Chilean students in La Araucanía, Chile. 2022. manuscript submitted for publication in Int. J. Environ. Res. Public Health.

25. Carcamo-Oyarzun, J. Informe Final Proyecto Fondecyt 11170525 “La Competencia Motriz Como Eje Curricular de la Asignatura de
Educación Física Y Salud Y SU Relación Con la Motivación, El Disfrute, Las Actitudes Y Niveles de Actividad Física Escolar; Universidad
de La Frontera: Temuco, Chile, 2020.

26. Instituto Nacional de Estadísticas. Resultados CENSO 2017 Chile. Available online: http://resultados.censo2017.cl/ (accessed on
1 March 2022).

27. Niembro, A.; Guevara, T.; Cavanagh, E. Urban segregation and infrastructure in Latin America: A neighborhood typology for
Bariloche, Argentina. Habitat Int. 2021, 107, 102294. [CrossRef]

28. Sabatini, F. The Social Spatial Segregation in the Cities of Latin America; Inter-American Development Bank, Sustainable Development
Department, Social Programs Division: Washington, DC, USA, 2006; pp. 1–44.

29. Ayala, G.X.; Monge-Rojas, R.; King, A.C.; Hunter, R.; Berge, J.M. The social environment and childhood obesity: Implications for
research and practice in the United States and countries in Latin America. Obes. Rev. 2021, 22, e13246. [CrossRef]

30. Duran, A.C.; Mialon, M.; Crosbie, E.; Jensen, M.L.; Harris, J.L.; Batis, C.; Corvalán, C.; Taillie, L.S. Food environment solutions
for childhood obesity in Latin America and among Latinos living in the United States. Obes. Rev. 2021, 22, e13237. [CrossRef]
[PubMed]

31. Acevedo-Garcia, D.; McArdle, N.; Hardy, E.F.; Crisan, U.I.; Romano, B.; Norris, D.; Baek, M.; Reece, J. The child opportunity
index: Improving collaboration between community development and public health. Health Aff. 2014, 33, 1948–1957. [CrossRef]
[PubMed]

32. Squires, G.D.; Kubrin, C.E. Privileged places: Race, uneven development and the geography of opportunity in urban America.
Urban Stud. 2005, 42, 47–68. [CrossRef]

33. Gallardo, K.; Varas, L.; Gallardo, M. Inequality of opportunity in health: Evidence from Chile. Rev. Saude Publica 2017, 51, 110.
[CrossRef] [PubMed]

34. Blukacz, A.; Cabieses, B.; Markkula, N. Inequities in mental health and mental healthcare between international immigrants and
locals in Chile: A narrative review. Int. J. Equity Health 2020, 19, 197. [CrossRef] [PubMed]

35. Vásquez, F.; Paraje, G.; Estay, M. Income-related inequality in health and health care utilization in Chile, 2000-2009. Rev. Panam.
Salud Pública 2013, 33, 98–106. [CrossRef]

36. Fuentes, L.; Mac-Clure, O.; Moya, C.; Olivos, C. Santiago Chile: City of cities? Social inequalities in local labour market zones.
CEPAL Review 2017, 121, 88–102.

37. Correa-Parra, J.; Vergara-Perucich, J.F.; Aguirre-Nuñez, C. Towards a Walkable City: Principal Component Analysis for Defining
Sub-Centralities in the Santiago Metropolitan Area. Land 2020, 9, 362. [CrossRef]

38. Correa-Parra, J.; Vergara-Perucich, J.F.; Aguirre-Nuñez, C. Water privatization and inequality: Gini coefficient for water resources
in Chile. Water 2020, 12, 3369. [CrossRef]

39. Ogojiaku, C.N.; Allen, J.C.; Anson-Dwamena, R.; Barnett, K.S.; Adetona, O.; Im, W.; Hood, D.B. The Health Opportunity Index:
Understanding the Input to Disparate Health Outcomes in Vulnerable and High-Risk Census Tracts. Int. J. Environ. Res. Public
Health 2020, 17, 5767. [CrossRef]

40. Child Trends and the Forum for Youth Investment’s Opportunity Nation Campaign. Opportunity Index. How Opportunity
Measures Up in Your Community. Available online: https://opportunityindex.org/ (accessed on 1 March 2022).

41. Contreras, O.; Smith, B.; Bendix, J.; Lopez, C. Global Opportunity Index 2021: Focus on Latin America. Milken Institute. Available
online: https://milkeninstitute.org/reports/latin-america-global-opportunity-index (accessed on 27 March 2022).

42. Orellana, A.; Truffello, R.; Flores, M.; Altamirano, H. Indice de Calidad de Vida Urbana (ICVU) 2021; Instituto de Estudio Urbanos y
Territoriales PUC: Santiago, Chile, 2021.

43. Main, G. Fair shares and families: A child-focused model of intra-household sharing. Child. Vulnerability J. 2018, 1, 31–49.
[CrossRef]

44. Main, G.; Pople, L. Missing Out: A Child Centred Analysis of Material Deprivation and Subjective Well-Being; Children’s Society:
London, UK, 2011.

45. Cortés-Morales, S.; Main, G. Needs or Wants? Children and Parents Understanding and Negotiating Needs and Necessities.
Child. Vulnerability J. 2021, 1–24. [CrossRef]

46. Ministerio de Desarrollo Social y Familia Gobierno de Chile. CASEN 2020 en Pandemia. Available online: http://observatorio.
ministeriodesarrollosocial.gob.cl/encuesta-casen-en-pandemia-2020 (accessed on 28 January 2022).

47. Literat, I. “A pencil for your thoughts”: Participatory drawing as a visual research method with children and youth. Int. J. Qual.
Methods 2013, 12, 84–98. [CrossRef]

48. Buman, M.P.; Winter, S.J.; Sheats, J.L.; Hekler, E.B.; Otten, J.J.; Grieco, L.A.; King, A.C. The Stanford Healthy Neighborhood
Discovery Tool: A computerized tool to assess active living environments. Am. J. Prev. Med. 2013, 44, e41–e47. [CrossRef]
[PubMed]

http://doi.org/10.3390/ijerph16111989
http://resultados.censo2017.cl/
http://doi.org/10.1016/j.habitatint.2020.102294
http://doi.org/10.1111/obr.13246
http://doi.org/10.1111/obr.13237
http://www.ncbi.nlm.nih.gov/pubmed/34152071
http://doi.org/10.1377/hlthaff.2014.0679
http://www.ncbi.nlm.nih.gov/pubmed/25367989
http://doi.org/10.1080/0042098042000309694
http://doi.org/10.11606/S1518-8787.2017051007034
http://www.ncbi.nlm.nih.gov/pubmed/29211206
http://doi.org/10.1186/s12939-020-01312-2
http://www.ncbi.nlm.nih.gov/pubmed/33148258
http://doi.org/10.1590/S1020-49892013000200004
http://doi.org/10.3390/land9100362
http://doi.org/10.3390/w12123369
http://doi.org/10.3390/ijerph17165767
https://opportunityindex.org/
https://milkeninstitute.org/reports/latin-america-global-opportunity-index
http://doi.org/10.1007/s41255-019-00001-9
http://doi.org/10.1007/s41255-021-00020-5
http://observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-en-pandemia-2020
http://observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-en-pandemia-2020
http://doi.org/10.1177/160940691301200143
http://doi.org/10.1016/j.amepre.2012.11.028
http://www.ncbi.nlm.nih.gov/pubmed/23498112


Int. J. Environ. Res. Public Health 2022, 19, 5312 13 of 13

49. King, A.C.; King, D.K.; Banchoff, A.; Solomonov, S.; Ben Natan, O.; Hua, J.; Gardiner, P.; Goldman Rosas, L.; Rodriguez Espinosa,
P.; Winter, S.J. Employing participatory citizen science methods to promote age-friendly environments worldwide. Int. J. Environ.
Res. Public Health 2020, 17, 1541. [CrossRef]

50. Auerbach, J.; Muñoz, S.; Affiah, U.; Barrera de la Torre, G.; Börner, S.; Cho, H.; Cofield, R.; DiEnno, C.M.; Graddy-Lovelace, G.;
Klassen, S. Displacement of the Scholar? Participatory Action Research Under COVID-19. Front. Sustain. Food Syst. 2022, 16.
[CrossRef]

51. Williamson, D.A.; Champagne, C.M.; Harsha, D.W.; Han, H.; Martin, C.K.; Newton Jr, R.L.; Sothern, M.S.; Stewart, T.M.; Webber,
L.S.; Ryan, D.H. Effect of an environmental school-based obesity prevention program on changes in body fat and body weight: A
randomized trial. Obesity 2012, 20, 1653–1661. [CrossRef]

52. Harris, P.A.; Taylor, R.; Minor, B.L.; Elliott, V.; Fernandez, M.; O’Neal, L.; McLeod, L.; Delacqua, G.; Delacqua, F.; Kirby, J.; et al.
The REDCap consortium: Building an international community of software platform partners. J. Biomed. Inform. 2019, 95, 103208.
[CrossRef]

53. Kiger, M.E.; Varpio, L. Thematic analysis of qualitative data: AMEE Guide No. 131. Med. Teach. 2020, 42, 846–854. [CrossRef]
54. Joint Research Centre-European Commission. Handbook on Constructing Composite Indicators: Methodology and User Guide; OECD

Publishing: Paris, France, 2008.
55. Cortés-Morales, S.; Morales, C. Outbreak over outbreak: Children living the pandemic in the aftermath of Chile’s social unrest.

Child. Geogr. 2021, 1–9. [CrossRef]
56. Cortinez-O’Ryan, A.; Moran, M.R.; Rswedios, A.P.; Anza-Ramirez, C.; Slovic, A.D. Could severe mobility and park use restrictions

during the COVID-19 pandemic aggravate health inequalities? Insights and challenges from Latin America. Cad. Saude Publica
2020, 36, e00185820. [CrossRef] [PubMed]

57. Aguilar-Farias, N.; Toledo-Vargas, M.; Miranda-Marquez, S.; Cortinez-O’Ryan, A.; Martino-Fuentealba, P.; Cristi-Montero, C.;
Rodriguez-Rodriguez, F.; Guarda-Saavedra, P.; Del Pozo Cruz, B.; Okely, A.D. Associations Between Movement Behaviors and
Emotional Changes in Toddlers and Preschoolers During Early Stages of the COVID-19 Pandemic in Chile. Front. Pediatr. 2021, 9,
667362. [CrossRef] [PubMed]

58. Soy Temuco. Lanzan Oficina Oficina de la Niñez en Temuco: Iniciativa Busca Mejorar las Condiciones y Calidad de Vida de
los Menores. 2022. Available online: https://www.soychile.cl/Temuco/Sociedad/2022/02/13/744444/oficina-oficina-ninez-
temuco.html (accessed on 1 March 2022).

http://doi.org/10.3390/ijerph17051541
http://doi.org/10.3389/fsufs.2022.762065
http://doi.org/10.1038/oby.2012.60
http://doi.org/10.1016/j.jbi.2019.103208
http://doi.org/10.1080/0142159X.2020.1755030
http://doi.org/10.1080/14733285.2021.1900543
http://doi.org/10.1590/0102-311x00185820
http://www.ncbi.nlm.nih.gov/pubmed/33027476
http://doi.org/10.3389/fped.2021.667362
http://www.ncbi.nlm.nih.gov/pubmed/34532302
https://www.soychile.cl/Temuco/Sociedad/2022/02/13/744444/oficina-oficina-ninez-temuco.html
https://www.soychile.cl/Temuco/Sociedad/2022/02/13/744444/oficina-oficina-ninez-temuco.html

	Introduction 
	Materials and Methods 
	The REDibuja Concept 
	Work Packages 
	Work Package 1 (WP1): Development of a Conceptual Framework for Child and Adolescent Wellbeing 
	Work Package 2 (WP2): Integration of Available and Public Data 
	Work Package 3 (WP3): Studies in the Local Context 
	Work Package 4 (WP4): Data Integration Using Geographic Information Systems 
	Work Package 5 (WP5): Validation of the Wellbeing Opportunity Index for Children and Adolescents 

	Ethical Issues 

	Discussion 
	Conclusions 
	References

