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Miguel Hernandez University

Elche, Spain

Marı́a Silveria Agulló-Tomás
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Vanessa Zorrilla-Muñoz holds a PhD in Mechanical Engineering (2012), PhD in Analysis and

Evaluation of Social and Political Processes (2017) and MBA in Safety, Hygiene and Ergonomics.

Currently, she is a Bioingenieering Institute-UMH Innovation agent. She is also the expert in

European projects (EIC; EIC Acceletor), devices, robots and medical device testing and accreditacion.

She has expertise in industrial safety and energy-saving projects and has developed her research in

aging and old age; gender; ergonomics; land; rural development; emerging technologies; biomedical

social engineering; climate change and emissions; health; social psychology and sociology (see her

ORCID or other sites).

Marı́a Silveria Agulló-Tomás
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Preface

This online Special Issue (SI), now in book format, which you hold in your hands or are reading

on your device, consists of 16 articles produced between 2021 and 2022. We have had the opportunity

to coordinate it or get to know it in depth to produce this preface after its publication.

The proposal for this monograph or SI is based on the evidence and confirms the need to continue

the evaluation and research in several key aspects of land, from different approaches and disciplines.

Especially making mention of the land, gender, and the older people since it has not worked as much

as with other characteristics.

Therefore, the main objective of this SI was from the context of some sustainable development

goals (SDGs), to bring together researchers from different fields to analyze different points

considering aging and gender. We humbly believe that this ambitious objective set by the co-editors

has been met in this monograph, with a great deal of thoroughness.

Regarding the reasons and motivations for writing this Special Issue, as we have previously

added, the main motivation resides in the low participation (before this monographic) in research

on the topics worked on in these papers. The authors have been motivated to investigate the land

considering aging, gender and the environment as intersecting variables that are of great importance

and are often forgotten. This monographic has been able to fill, albeit ”a grain of sand”, this gap that

existed in research and evaluation on the mentioned areas.

As we can see, according to the different papers, there are very different but related topics, such

as age, gender and environmental discrimination. We can find them in order of publication (from the

most recent to the oldest).

These can be divided into different areas such as social sciences and health and technology.

A total of 11 papers were directly related to social sciences (e.g., economic issues such as ageing

industries and regional economy, sustainability through education, urban ageing, climate change,

ecological footprint, evaluation, social images, gender and age studies) and 5 papers were related to

technology and health (e.g., design of a citizen participation application, environmental monitoring

platforms in smart cities, digitalization, memory problems in nursing homes and territorial and

gender differences in home care of relatives with dementia).

Although the two areas are related in the papers, some tend to collect more specific questions

referring to sociological and economic studies while others cover social variables from the prism of

technological and health sciences. For the latter disciplines, we find studies that can appear in both

fields.

Concretely, according to the title, we can divide the articles into three key categories: gender,

land, and ageing. There are 7 papers on gender or related to women, 10 on land, spatial or

environmental aspects, and 11 on ageing/older people.

A total of 58 authors were involved in the development of these papers, including 40 women and

18 men. Women were analyzed according to sex from the information collected from websites. The

idea that women continue to be more interested in the topics of gender and older people is confirmed

or, at least in this monograph, it has been reflected.

Of these, 29 belong to the social sciences: 14 to the field of sociology, 9 economists, while the rest

are divided into other areas of social sciences such as history, geography, law, statistics, gerontology,

and psycho-pedagogy; 10 to technology, divided into different engineering fields such as electronics,

agriculture, renewable energy, mechanics, systems and automation, data sciences and biotechnology.

Finally, 17 belong to health-related sectors: 10 psychologists, 5 doctors and biomedical doctors, 2

biologists.
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It has been observed that of the 16 papers published, 3 were qualitative, 9 were quantitative, 1

was a platform design, and 3 were mixed methods.

The themes and authorships are diverse but all related have been organized around gender,

ageing, land/terrain, and environment, as we thought for the title of our proposal (in the year 2020,

see ”Editorial”) to make it as inclusive as possible in terms of all these novel areas and which, together,

had hardly been dealt with until before this monograph.

This monograph has been inspired and motivated, in part, by the complex and multidimensional

reality of today's world and our societies, which cannot be ignored.

Although the results are unfavorable, and we wish they were not, there is no doubt that we are

experiencing an accelerating climate crisis due to human activity. This situation has significant and

negative impacts on the quality of life and livelihoods of individuals and communities (especially the

older people and women, as emphasized throughout the monograph).

The effects of climate change are being felt in all parts of the world, with marked increases in

global warming and sea levels, including floods and storms, landslides, as well as extreme weather

events, heat waves and droughts; the impacts of climate change could be irreversible (1), both

territorially, socio-spatially, socio-politically, and psychosocially, without doubt.

The latest international data is showing that human activities through greenhouse gases

(GHGs) emissions are the key cause of global warming; surface temperature reached 1.1◦C above

1850–1900 in the period 2011–2020. Contributions stem from unsustainable energy use, land use and

land-use change, lifestyles and consumption and production patterns in all regions (1), as indicated

in some parts of the monograph and expected to be developed further in a future paper in Volume II

(now open for publication; see: https://www.mdpi.com/journal/land/special issues/NJ06IY7FL5).

In turn, the climate crisis is closely linked to human livelihoods and survival, such as food

insecurity and human health. These facts are manifested in different ways; on the one hand, as a

previous report indicates (2) extreme hunger has more than doubled in the 10 countries most affected

by climate change (2). On the other hand, the prevailing global food system was estimated to be

responsible for about one third of greenhouse gas (GHG) emissions and is the main source of methane

and biodiversity loss (3). Other quantitative indicators related to global warming paint an alarming

picture, e.g., it has been visualized those suboptimal temperatures are associated with a substantial

mortality burden, which varies spatial-temporally (4).

For all the above reasons, climate change comes from all parts of the world and affects all people,

so the issue should be a global priority. Furthermore, its adverse impacts are greatest for the most

vulnerable people (1) as mentioned in this monograph: especially the older people and women.

While the pandemic caused by COVID-19 and its social consequences are now behind us,

global inequalities have been exacerbated (5,6). It is estimated that rising inflation, as well as other

pandemic-related measures, could further increase inequality in the long term (6). Thus, generating

knowledge and proposing resilience measures, especially for the most fragile groups, takes on a

central role.

These facts are already present; a recent World Bank report, 2023, has shown that domestic food

price inflation is running high worldwide (7), indicating alarmingly high inflation in most countries,

at least 70% (or more) of them, depending on income levels.

In this sense, it is worth reflecting that climate change as well as the COVID-19 pandemic are

the twin crises of the Anthropocene (8). The unsustainable growth of human activities has led to

significant changes in the global environment and is leading to a deepening of social inequality (8)

without precedents.

The impacts of climate change are an undue burden for the most disadvantaged populations,
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and especially for women and older people. Despite growing recognition of vulnerabilities and

differential efforts to promote environmental sustainability between genders, women, (and older

women), still have less economic, political and policy influence and are therefore more exposed to

the adverse effects of climate change; however, experiences show that they are powerful agents of

change and make significant contributions to sustainable development, despite the structural and

socio-cultural barriers they still face (9). In the same vein, we can point out that older people continue

to be among the most affected by climate change (10,11).

Importantly, differences in vulnerability arise from non-climatic factors, but from

multidimensional inequalities produced by inequitable development, but these differences in

turn shape differential risks to the climate crisis. Increased vulnerability is a product of the

intersection of different social categories that result in unequal social, economic, and cultural status

and exposures to different shocks (9) and which has been alluded to in this monograph and will be

further elaborated in the future volume II.

Intersectionality (12–15), both as a concept and as a decades-old approach, recognizes the

combined effects of the social categories of race, class, and gender and of other processes such as

age and (dis)ability, and that in the published monograph and in the future, special sensitivity and

attention are shown to this.

Older people and population ageing are critical issues that should be on the scientific, gender and

climate change policy agenda, yet they are often overlooked, both in the design and in the process

and evaluation of policies/programmes that have also been addressed, in part, in this monograph.

This group is of vital importance, as according to the latest World Population Prospects 2022 report,

the proportion of the world’s population aged 65 and over is expected to increase from 10% in 2022

to 16% in 2050 (16), which is important both in quantitative and qualitative terms.

While the gender, age and climate crisis construct are a largely unexplored area of knowledge,

it is not yet known how to address it (11). It is feared that some groups such as women, people

experiencing poverty, minorities and older people will be even more affected by the consequences of

the climate crisis along with the exacerbation of intersectional inequalities, as already mentioned and

discussed in the Special Issue we are presenting.

For all the above reasons, one of the purposes of this monograph was and is to contribute to

a call to action for different stakeholders (decision makers, academics, civil society, and others) to

generate a new opportunity to advocate on sustainability issues, but also to focus on inequality and

intersectionality to design a new convergent public agenda in the current context of multiple crises.

In addition, there is a need to include and build bridges between intergenerational, sustainable,

ecofeminist approaches, with other more contemporary approaches such as artificial intelligence and

technology applied to everything human and socio-political.

In the end, we would like to mention the potential of interdisciplinary perspectives (both from

the health sciences, social sciences, and technology) and collaborations that have much to contribute,

within teams and ”shoulder to shoulder”, to positively address the complex issues and challenges

addressed in this volume.

The Guest Editors of this volume, and co-authors of this preface (Marı́a Silveria Agulló-Tomás

and Vanesa Zorrilla-Muñoz), thanks the other co-editors (Eduardo Fernández, Blanca Criado, Sonia

De Lucas and Jesús Cuadrado) for their collaboration and support. We would also like to thank all

the authors of the original articles, from different backgrounds and areas, of each of the 16 papers

mentioned.

Thanks to Daniela Luz Moyano and Carolina Marcos Carvajal for their help and special interest

in these issues and for their collaboration in the preparation of this preface.
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We would also like to thank the journal Land for the editing proposal and interest in the topic

addressed, and for the support in the process of editing and management of the 16 papers (since their

invitation to propose the monograph in 2019, until today), especially Ms. Carol Ma.

Finally, we thank our families and loved ones, all the readers and potential audiences (from

different areas close to or linked to the ones we have mentioned) to whom this book is addressed,

without whom it would be meaningless.

We welcome any feedback and comments you would like to send us to serve as a dialogue

with us (Dr. Vanessa Zorrilla-Muñoz <vzorrilla@umh.es>, Prof. Dr. Maria Silveria Agulló-Tomás

<msat@polsoc.uc3m.es>, Prof. Dr. Eduardo Fernandez <e.fernandez@umh.es>, Blanca Criado

Quesada <blancacquesada@gmail.com>, Prof. Dr. Sonia de Lucas Santos <sonia.delucas@uam.es>,

Prof. Dr. Jesus Cuadrado Rojo <jesus.cuadrado@ehu.es>), with the editors and with the authors.

This Special Issue is not closed, but will continue to live on, and we hope you will find it

useful, reflective, and applied, and open to new horizons that are necessary for what has already

been researched and evaluated, and for new challenges. We will always be grateful; enjoy the book.

July 2023,

Daniela Luz Moyano, Marı́a Silveria Agulló-Tomás, Carolina Marcos Carvajal, and Vanessa

Zorrilla-Muñoz.
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MS; Forjaz MJ. El papel del género en el buen envejecer. Una revisión
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Abstract: There are numerous sociological and psychosocial studies, both classic and current, that
have analysed the images and representations of older people and aging. If gender, intersectional and
land perspectives are added, the literature consulted is only a few years old, particularly in Spanish.
In addition, research based on fieldwork from virtual image banks is still scarce and recent. The
objective of this paper is to evaluate the images from some free access image banks (like Freepik,
Canva, Pixabay, or Storyblocks) of older people from a gender, intersectional and socio-spatial and
land perspective. Methods: 150 images have been analysed following different selected criteria:
22 variables related to gender, activity, socio-spatial environment, natural space and land, among
others, briefly describe the main methods or treatments applied. The key results show a stereotyped
and barely diverse image of old age and aging around positive representations, with a notable absence
of images related to loneliness as opposed to the presence of social relationships. A feminization has
also been observed in the representations, with an imbalance in the activities that are carried out
(care in the case of women and leisure in the case of men) and in the visible space (indoor among
women and outdoor among men). Older people are still identified with a rural, traditional, and
more defined territory and not with more diverse and ecological spaces, which are more frequently
attributed to younger profiles. This evaluation contributes to linking this necessary connection of
current issues and challenges to ageism, sexism and other exclusions derived from territory and
socio-spatial aspects. However, more research is still needed, and, in fact, a second phase of the
fieldwork is underway to broaden the sample and to expand further evaluations of images.

Keywords: land; environmental issues; older people; gender; images; evaluation

1. Introduction

Images, which are central to audio-visual culture, arise special interest as qualita-
tive and quantitative material for analysis and social research. However, these digital
artifacts [1] give rise to theoretical debates concerning the subjectivity/objectivity of the
images, debates from which the mirror metaphor emerges as a critique [2]. From this
approach, images are not characterized by reflecting reality itself, i.e., they are not only a
window from which one can view the world, but rather a reflection of stereotypes, prej-
udices, discourses, and cultural codes of the subject that creates the image [2]. In turn,
images construct a collective identity of older people and shape a social imaginary about
old age [3,4]. Indeed, the analysis of images (and their meanings) provides a glimpse of
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the social construction of old age [5] or old ages, in plural, although this mosaic of social
representations is still not diverse [6].

Unlike social networks, where users are the ones who represent themselves in the
virtual space and maintain or create new identities [7], image banks are portals of stock
photographs, illustrations, videos, vectors, or icons, among other resources created by
professionals, and are used in multiple areas, thus allowing the democratization of the
use of images [8]. In the context of the current social and digital transformations, the
consumption and production of still images acquires a certain complexity [9] as well as a
privileged position by being at the centre of people’s lives [10]. Images offer “[individuals
and collectives] the possibility of feeling represented, self-defining, capable of interpreting
or understanding reality” [10]. In other words, its study “contributes to the understanding
of the social world by revealing and updating aspects that are not conscious” [11], such
as sexism and ageism, which may go unnoticed, but which, together with racism, are the
main forms of discrimination [12].

The perception or social imaginary of old age in Western culture has been constructed
negatively, “we associate old age mainly to the decline of all aspects of personal and social
life” [13]. Moreover, Simone de Beauvoir classified it as an immutable social construct [14],
and it still represents a problem of social and environmental inequalities [15].

Since the production and reproduction of images, values and stereotypes has a great
impact on the individual and social levels, there is a need to investigate and evaluate the
images that represent old age and older people. The purpose of this article is to answer a
series of research questions about the images associated with old age, the way in which
older persons are represented and where they are located. In answering these questions,
we also consider related aspects such as dependency, the leisure and free time activities
in which they participate, the social relationships they maintain, or their emotional state,
along with the application of a gender, anti-ageist, intersectional and inclusive perspective.

Background

Studies on the relationship between images, aging, gender and the environment are
still scarce but sufficient to show the existence of both an academic and a social interest
on the matter. It should be noted that both classical and recent authors, especially from
Sociology, Social Psychology or Communication, have dealt with the importance that
images (stereotypes, labels, social representations...) have for the identity and better self-
perception of the population. However, the references that allude to the images of older
people from a gender, socio-spatial and intersectional prism are scarce.

Image banks comprise primary information, the images per se, and secondary infor-
mation, which includes image description and further information [16], although the latter
is not always available. When this happens, there are other ways to obtain information, like
with descriptive labels, titles that briefly indicate what the image is intended to represent
or with the similar images proposed by the image bank. Thanks to metadata, understood
by Mevillet [17] as “the structured set of data describing a resource, book, image, article,
video, audio document, etc.”, it will be possible to make use of images as an analytical and
interpretative tool [4].

The reasons for accessing image banks are diverse; for example, to incorporate an
image, to contextualize a newspaper article or to use for an Instagram post. It is necessary
to point out that the access and use of these images is not cheap, so not everyone has the
economic capacity to acquire them: we are talking about paid image banks such as iStock,
Dreamstime or Depositphotos. However, there is a wide range of open access and free-to-
download image banks, either with or without the need to register on the platform.

Regarding image evaluation, previous studies have used this audio-visual methodol-
ogy. One can find, for example, the study conducted by Anne-Vinciane Doucet in 2008 [17]
in which she analysed the description of 30 images from environmental image banks. Other
studies focus their attention on aspects such as copyright management systems [18], image
banks and their characteristics [19] or on the type of images available, their conditions of
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use and collaborative creation [20]. From another point of view, the evaluation of images
has not taken place exclusively in digital spaces; authors such as May Narahara (1998) [21]
or Angela M. Gooden and Mark A. Gooden (2001) [22], among other studies in this line,
conducted evaluations of images found in textbooks. Others emphasize the image of older
people in mass media or in movies [23].

Objective information on old age and aging can be found in statistical institutes. In
Spain, the National Institute of Statistics (or Instituto Nacional de Estadística in Spanish),
as of 1 January 2021, puts the population aged 65 and over at 9.38 million people, which
makes up almost one-fifth of the total population [24]. To this, the phenomena of the
feminization of old age (there are more women than men and their life expectancy is
higher), of masculinization (overrepresentation of men) in some rural areas, and the aging
of aging (increase in the number of people aged 80 and over) are added, which imply the
presence of groups of people in more need of attention and care [25].

The most prevalent approaches to old age both in the academic debate and in the
social discourse are associated with the most negative aspects that focus on the one hand,
on the deterioration of functional capacities and, on the other, on the non-production of
goods after retirement. These discourses can negatively affect younger generations in their
perceptions and behaviours toward older persons [26], influence professional care for this
group [27], and affect self-perceptions about aging itself, which, in turn, can impact health,
performance, and longevity [28]. In a meta-analytic review, it was observed that the most
negative attitudes occur towards older people and that women are doubly stereotyped for
being female and older [29]. Indeed, in the case of women the prejudice is twofold since
the sexist stereotype (where the reproductive role of women loses meaning) is added to
this negative view [30].

In contrast to the traditional mainstream media discourse on old age as a decadent,
unproductive and dependent stage, there is a more recent positive discourse based on the
concept and framework for action to promote Active Aging, proposed by the World Health
Organization at the Second World Assembly on Aging held in Madrid in 2002 [31–33]. Some
authors warn of the risks that an idealized vision of old age may entail, thus becoming a
potential source of frustration for older people when certain goals prove unattainable [34].

Sociological studies on images and women, or images and older persons, are numerous.
However, research that considers age and gender intersectionality, that is, focused on
the study of images and older women, is much scarcer. This assertion is based on the
bibliographic approach to studies on images, aging, and gender.

Regarding spaces and the environment, the residential environment can be considered
as the closest geographical space where the older people population maintains its social
relations and develops its life [35], which is constituted, therefore, by the home and the
neighbourhood. In this way, the state of housing, its ownership [36] and a better assessment
of the closest residential environment will directly affect the well-being and quality of life
of the older persons [35,37]. Furthermore, the characteristics of the physical environment,
social and family relations, accessibility and safety are key to the promotion of leisure time
activities that help encourage active aging [38].

Indeed, during the aging process, physical and mental capacities tend to diminish,
and there is an increase in the time spent in the closest physical environment. Parks,
green areas and natural environments, as well as direct contact with nature, are beneficial
since they favour the performance of daily life activities and the development of social
relationships [39,40]. Thus, the natural environment becomes an extension of the home,
creating emotional ties with the environment through experiences and memories. These
images in the natural environment are a determining factor in the active aging process [38].
In contrast, the replacement of green areas by urban ones decreases outdoor leisure activities
and social relationships and, therefore, has a negative impact on active aging [41]. For this
reason, some studies propose social intervention programs for environmental conservation
focused on older people [42] and, recently, there have also been some studies that evaluate
the few programs aimed at older persons and the environment [43].
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It should be added that, despite their importance for older people well-being and
quality of life, studies that evaluate the environment through images, whether digital
or not, are scarce. Therefore, it is pertinent for research to focus on the way aging is
experienced while acknowledging aspects such as gender, the environment and images
that reflect old age [6], as well as considering population aging as an enrichment strategy
for societies [43] and broadening the scope to environmental gerontology, the geography of
aging, physical activity in the natural environment, age-friendly cities, etc., to mention a
few of the consulted studies.

2. Materials and Methods

Even if we deal with percentages and figures, a qualitative methodology has been
carried out using virtual ethnography, also known as digital ethnography or netnography,
as a research technique, which can be defined as a “qualitative research method that adapts
ethnographic research techniques to study cultures and communities that emerge through
computer-mediated communities” [44]. Through this qualitative digital research technique,
whose pioneer is Christine Hine with her work Virtual Ethnography (2000) and in Spain
its main reference is Elisenda Ardevol [45–47], a descriptive knowledge of the cultural
artifacts [48,49] of interest is obtained; in this case, from digital images retrieved from open
access image banks.

An image bank is an online repository and important audio-visual documentation
tool [16] of photographs, illustrations and other visual materials that can be accessed,
viewed and downloaded for use in a variety of settings. Bearing in mind that there is a wide
range of repositories in the virtual space, a series of selection criteria have been established
for image banks, which must be: 1. open access, i.e., they must allow images to be viewed
and downloaded, and 2. they must have royalty-free images (creative commons) or have
the possibility of downloading them for non-commercial use. However, in some cases
access is restricted and this may be due to having to register on the platform, attributing
authorship by means of a link or subscribing, which implies a financial outlay. Taking
these limitations into account, the chosen image banks were Freepik, Storyblocks, Canva,
Pixabay and Pexels.

The list of selected concepts, in Spanish and in English, came from more extensive
lists. These initial broader glossaries were based on previous studies, both by the authors
(their projects, theses, papers) and from other publications and experts on these topics. The
final list was also used to substitute words when a concept in an image bank did not show
any results. In this way, the following terms were searched in Spanish: “personas mayores”
(n = 35), “vejez” (n = 27), “edadismo” (n = 17), “tercera edad” (n = 14) and “anciano/a”
(n = 3) and its correlate in English: “elderly” (n = 18), “ageism” (n = 10), “retired people”
(n = 26). Other concepts included in the above-mentioned list are: “retired”, “elder”, “old
age”, “older people”, “older persons”, “ageing” and “aging”. A few more have recently
been incorporated and are being evaluated in a second phase of this research, currently
in progress, to broaden the sample. It should be noted that during the virtual fieldwork,
the most frequent search suggestions made by people who consult these platforms, which
are linked to the introduced concept, were also recorded. In other words, the alternative
suggested by the algorithm was included. For example, when searching for “elder people”
the virtual image bank recommends searching for “elder people sunset”, “older/elder
people care”, “older/elder people activities”, among others. This “spontaneous” pattern
offered by the platforms reveals how users search for images that represent older people
and, furthermore, it can be considered as an indicator of expressions that are associated
with older persons.

The following criteria were defined for the search and selection of images: 1. They
must be photographs of people, i.e., other audio-visual materials such as illustrations or
videos were not selected, and 2. The filters “most popular” or “most downloaded” were
applied in each search, depending on the terminology and options of each image bank.
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They did so in order to evaluate the most viewed or downloaded images and were therefore
more likely to have been used in personal, academic or work projects, among others.

Once the search has been performed, the selected images are the first ones to have met
the above criteria. To avoid any bias linked to the subjectivity of the researchers, the number
of images selected was previously determined randomly by an automatic generator. As is
often the case in international image banks, some searches do not give back any results, in
which case the term is replaced by another from the available list.

The fieldwork was conducted between December 2021 and February 2022. The sample
obtained was made up of 150 images of older people that had been extracted from the
previously indicated image banks. These audio-visual materials, which reflect situated
views [48] on aging, have been stored in our own database as a way to solve the problem
of the ephemerality of data in digital environments. In addition to archiving the images,
the characteristics observed in the images themselves and in the metadata, together with
the link for their identification, have been recorded.

With the contrasted design, each of the selected images was evaluated individually
following the structure of 22 variables that describe the people who appear in them, and
the environment and the activities they are carrying out (Table 1). Likewise, the following
metadata have been recorded to collect additional information to contextualize the content
reflected in the images (keywords and title of the images) and to help locate them in the
image bank (suggestion box and filter applied, in this case, the most downloaded).
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3. Results

As a result of the fieldwork, a total of 150 images have been evaluated. However, given
that in many cases the images represent couples or mixed groups, more than 200 older
people have actually been observed. In addition, it should be clarified that this is a
qualitative study that aims to observe, for example, various aspects of daily life and the
territorial location where older people are represented have been addressed Thus, the
results obtained make it possible to shape and interpret the image of old age that is created
and transmitted in different areas, based on the use of images from open access and free
downloadable image banks.

3.1. Older People in Digital Images: General Features

Firstly, and in response to the question “How are the older people represented in
digital images?”, physical and emotional characteristics have been evaluated based on the
variables observed in the images themselves and/or in the metadata.

In the 150 images evaluated, older persons appear in the images accompanied by other
older people (see Figure 1), family members or health professionals (n = 86). In these cases,
the representation of couples composed of a man and a woman of the same age (n = 44),
that is, intragenerational couples, stands out. On the other hand, in 64 of the images older
people appear alone. More precisely, older women are frequently shown represented alone
(n = 35) or accompanied by other women of different ages (n = 16), and older men appear
in the images mostly alone (n = 27) or together with other older men (n = 11). As a result of
the above, it is worth looking more closely at who is accompanying the older persons. It
has been observed that the images show older people together with persons of the same
age (n = 55) or they appear in the company of younger people (n = 31).

 

Figure 1. Couple of older persons. Source, Freepik. https://www.freepik.es/foto-gratis/linda-
pareja-ancianos-ventana-busca-alguien-esperando_15203032.htm (accessed on 22 November 2022).

Another aspect of interest that has been noticed in the images is the plane in which the
older persons are placed. The plane is understood as the position that a person occupies
in the photograph with respect to other people. A person can be found in the foreground,
making their presence stand out, or in the background, behind other people. It has been
noted that in the case of couples or groups, they are found in the same plane or have greater
prominence, either because the focus is on one person or because they are doing something
while the others are looking at them. In 61 of the cases, the people who appear in the
images are on the same plane while in 25 of them only one person stands out. In the latter,
this tends to occur more frequently in couples consisting of a man and a woman, with the
older woman being in the foreground.

7



Land 2023, 12, 18

In terms of physical appearance, out of the approximately 231 older persons who
appear in the images evaluated, 181 are white and the rest are distributed among people of
African descent (n = 14), Asians (n = 14), Middle Easterners (n = 6) and Latin Americans
(n = 2). Out of the remaining 14, 6 are black and white images and could not be identified
and 8 images show people of different ethnicities together.

As seen in this image, in 134 of the cases people’s teeth are not visible and when they
are, 89 are in good condition (3 appear to be false teeth) and only 5 are in poor condition.
Another characteristic observed is their hair, with similar results: 76 of the older persons
have white hair, followed by people whose hair is in the process of turning grey, which
has been called “grey transition” (n = 71), 7 are bald, 8 of the older people have short hair,
12 have long hair and 19 have dyed hair, particularly women. Thirty-eight of the cases
could not be identified as any kind due to their hair not being visible.

As with teeth, another aspect that can be observed in the images is the appearance
of the skin of the older persons. The results show that 120 have wrinkled skin, 23.8%
have stretched skin, 15 have make up on (it should be noted that sometimes these are
photographic portraits taken in studios, so that people’s appearance is often touched up)
and in 9 of the images there seems to be some aesthetic retouching. In the remaining
32 images, the skin is not visible or does not allow a clear classification.

Finally, the clothing of the people appearing in the evaluated images is mostly ca-
sual/informal (n = 174), followed by formal (n = 28), not visible (n = 20) (for example,
portraits of hands), eight sportswear and only one are mourning clothes.

3.2. Older People: Dependence and Care

When evaluating the images, the focus was also put on the activities the seniors were
doing. Sixty-one are photographic portraits, i.e., they are stock photographs created in a
studio. Even so, in 51 of the images the older people are performing some active action
or activity that requires physical movement (see Figure 2), compared to the 32 that are
reflected without performing any activity. The remaining 6 are images that focus on the
hands of older people and since there is no significant metadata available, it is not possible
to make an accurate classification.

 

Figure 2. Older woman cycling. Source, Canva. https://pixabay.com/es/photos/parque-la-bicicleta-
mayor-solitario-5528190/ (accessed on 20 November 2022).
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Based on this distinction, different kinds of activities can be identified and it can be
seen more specifically that 43 of them are portraits, in 22 images they are shown to be
performing leisure activities, 20 show passive actions, 16 are care activities, 11 are sports
activities, 11 show activities related to the use of new technologies, 9 are communicative
activities, 7 are domestic, 6 are work-related activities and finally, 5 of the images show
cultural activities.

The images also show a difference in terms of the activities carried out by older
people according to sex. In this sense and focusing on the cases in which the older persons
are alone, regarding men, the activities shown are mainly related to, for example, new
technologies (n = 4), leisure (n = 4), work (n = 3) or cultural activities (n = 2). On the other
hand, older women are frequently shown to be engaged in passive action activities (n = 8),
sports (n = 4), domestic (n = 3), leisure (n = 2) or care activities (n = 1). Depending on the
type of group, it is observed that in the images showing a group of men, the activities they
carry out are mainly leisure activities (n = 6) while women are represented carrying out
care activities (n = 6). In the case of couples made up by a man and a woman, they appear
performing care activities (n = 7), passive action activities such as sitting on a bench or sofa
or contemplating a natural landscape (n = 7), leisure activities (n = 7) or sports activities
(n = 4), such as walking in natural environments or stretching exercises.

Another aspect of interest that the evaluated images allow us to notice is the relation-
ship between care and dependence (see Figure 3). In this sense, it can be observed that the
representation of auxiliary technological devices is infrequent: of the people observed in the
150 images, 171 appear without any aid device for mobility and/or prosthesis. Although
scarcely, in some images older people use glasses (n = 46), a cane (n = 10), a wheelchair
(n = 3), or are in a hospital bed (n = 1). Moreover, in 26 of the 150 images, older people are
being cared for by a younger person (n = 20) or another older person (n = 6). Two images
show dependent but lonely elderly people and six of the images show older people caring
for a minor, which according to the metadata are their grandchildren. However, 116 of all
images show independent older people.

Finally, in the images evaluated it was observed whether there was physical contact
and the emotional state of older people. Out of the total number of images evaluated,
in 57 of them there is visible physical contact, of which in 37 images it is people from
the same generation and in 20 it is between people of different ages. The most frequent
relational gesture observed is linked to hands and hugs. In terms of their emotional state,
older people in the images are mainly shown to be cheerful (n = 124). In 91 of the images,
no emotion is shown as they have their backs turned, are wearing masks or because the
photograph focuses on their hands. The rest of the emotions represented was sadness
(n = 10), surprise (n = 2), anger (n = 2), and fear (n = 1).

3.3. Older People: Environmental Issues and Land

Another objective of this digital research was to observe the spaces in which older
people are located in the images evaluated. In 44 of them it is unknown, either because
they are portraits without a background or because there is no additional information
to contextualize the images. Even so, 68 of the older persons are represented in outdoor
spaces, and 38 in indoor spaces, mainly in housing (n = 21) or healthcare environments
(n = 6) while only 2 are shown in residences.

As for outdoor spaces, older people appear mainly in urban spaces (n = 43) followed
by natural/rural spaces (n = 25) (see Figure 4). Specifically, the spaces in which older people
are most often located are parks (n = 22), gardens (n = 11), in the urbanized street (n = 10),
in the countryside (n = 8), in the forest (n = 7), at the beach (n = 6), in places near the sea
(n = 2), in the mountains (n = 1) or in the desert (n = 1).
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Figure 3. Older man with a cane. Source, Pixabay. https://www.canva.com/photos/MADyQ5rAJ-0-
photo-of-elderly-man-walking-on-pavement/ (accessed on 20 November 2022).

 

Figure 4. Older and younger women appear in natural space. Source, Freepik. https://www.freepik.
es/foto-gratis/anciana-jardin-joven-nieta_7397387.htm (accessed on 20 November 2022).

In indoor spaces, 22 of the older people appear in couples or groups, 11 women and
5 men. In outdoor spaces, the distribution according to sex is similar, although older
women are more represented in urban environments (n = 16) compared to men (n = 12),
and in natural/rural environments there are more men (n = 8) than women (n = 7).

As for the activities that older people perform, in the case of natural environments
they are sports (n = 6) or leisure activities (n = 3) and, in urban environments, they are
mainly leisure activities (n = 15) and passive actions (n = 4).

Finally, regarding the emotional state of older people according to the space in which
they are located, the images show older persons are happier outdoors (n = 60), especially in
parks (n = 25). In contrast, sadness appears more in images in which the older persons are
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at home (n = 4) or healthcare environment (n = 1), that is, in indoor spaces. In the other
cases the space is unknown since they are portraits.

4. Discussion and Conclusions

This study, by means of virtual ethnography applied to a set of 150 images obtained
from open-use image banks, attempts to answer how old age and aging are constructed
in the collective imaginary. First of all, attention has been paid to how older people are
represented in the analysed images.

It has been observed that there is a feminization of old age [25] since there are many
more women portrayed than men, and they usually have more prominence in the images,
as they are placed in the foreground.

Another one of the highlights has been the representation of social relationships that
older people maintain. Perhaps the most surprising result has been not having found a
single image in this sample of a group of women from the same generation. It could be
considered as friendship groups of the same age seems to be something exclusive of male
old age and not so of female old age. Older women appear alone or in the company of
family members (daughters/sons, granddaughters/grandsons) or health professionals,
but never in the company of other older women that we could interpret as friends. Unlike
women, the men depicted in these images do have a social life, and the leisure activities
they engage in are evidence of this gender stereotyped representation.

Then, the image of loneliness, usually attributed to old age and aging [32,33], is
relatively absent, and, in fact, in most of the images older people appear accompanied. This
representation of older people is predominantly accompanied by an old age idealization that
carries certain risks as it may produce frustration in older persons when their experience
differs from this representation [34].

The company and the activities they carry out determine the aging of the person,
since social and family relationships are key aspects for the promotion of leisure and
free time activities that help promote active aging [38]. Therefore, a highly differentiated
representation of these aspects between men and women has very relevant implications,
both for self-image and for older people’s identity as a better valued group, without biased
images that are not excluded by gender, age, space, or other key variables [1].

The analysed images portray people who mostly perform active activities, so it can be
stated that they show a positive image of aging, an active aging. Leisure and care are the
most represented kinds of activities, as well as passive actions which are mainly portraits.
However, differences are found between the main activities performed by men and women.
The little representation shown in the images of the labour market is starred by men, as
is the use of technology or leisure. Women, on the other hand, are portrayed performing
mainly passive, sporting, and domestic activities. In addition, they are represented carrying
out care activities, but men are hardly seen performing this kind of activity. Moreover,
older people are observed doing sports activities (such as cycling, walking, stretching . . . )
in natural spaces, which again demonstrates the representation of active aging. It is mainly
women who carry out this type of activity, which is a solitary leisure activity. Leisure is
also very much determined by the space in which it takes place.

In terms of dependency and care, older people are shown in these images are mostly
independent. This is reflected by the infrequent representation of assistive technological
devices, although they actually have a very positive impact on the independence of older
persons [50], and why older persons are depicted as caregivers but also as recipients of
care; they care for and are cared for. In addition to this, the images illustrate active aging in
the activities captured, as mentioned above. It is important to highlight the representation
of hands in these images, which seems to allude to care, as they are hands that support
other hands.

In the analysed sample, a positive representation of old age as a non-decadent vital
stage has been observed, showing cheerful older people, accompanied by others, with
physical contact, and carrying out activities. It is an image close to the objective of active
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aging [33,34], but also a stereotyped one, as indicated by different studies [3,5], allowing us
to glimpse at prejudices associated with this group. In addition, since most of the images
are stock photographs, that is, photographic portraits, older people are portrayed with a
neat appearance, ranging from their clothing to their physical features (hair, teeth...), which
reflects the good health of these people.

Also, most of the people who appear in the images evaluated are white, well-groomed
and in couples. It can also be interpreted that, in the cases in which there is also physical
contact and/or some object such as a ring, they could be heterosexual couples living
together in the same household. With this, it can be concluded that the representation
of old age continues to be unvaried [6], as it excludes homosexual or interracial couples,
non-binary, and racialized people; rendering invisible numerous minorities in old age
and thus corroborating that sexism, ageism and racism continue to be the main forms of
discrimination [6,12]. A fundamental question in this digital research is to observe in which
spaces older persons are located, and they are more frequently represented in outdoor
spaces, but in urban contexts. That is, they are mainly located in parks and gardens, natural
spaces transformed and adapted by and for human beings. These spaces, as well as the
direct contact with nature, present benefits for older people by favouring the performance
of daily life activities and the development of social relationships [39,40]. This is reflected in
the images as they show that the leisure activities realised in these spaces consist of board
games (dominoes, chess, or cards), dancing, playing with grandchildren, or sightseeing.

On the other hand, older women are mostly represented at home while men are
mainly depicted in natural/rural spaces, a phenomenon that is probably due both to the
fact that they are doubly stereotyped for being women and for being older [29], and to
the masculinization of old age in rural areas [25].In general, there is little representation of
older people in residences, and this limitation should be highlighted because it is difficult
to distinguish homes from residences.

In the evaluated images older people are not directly shown caring for the environment;
it is an absent representation: Older persons are portrayed in natural urban spaces. These
images reflect a certain proximity to the natural environment. Nonetheless, older people
represented as active actors involved in the care and conservation of the environment
is practically non-existent, so it would be promising to promote programs with these
objectives focused on older people as proposed by some studies [43].

Finally, the emotional state reflected, in these images, is fundamentally one of great
joy, which indicates a positive perspective on old age [51] and shows us, in short, a
representation of the well-being and quality of life of this group [35,37]; even though it may
also reflect a stereotypical view of old age [34].

It is also noteworthy that in natural/rural environments, older people appear happier
than in urban spaces. As for the research itself, it should be added that a second phase
of fieldwork is in progress to check whether or not the same trends are being followed,
update data and contrast information with a larger sample of images. In addition, the field
of study has also been diversified to include other image banks such as Gratisography,
Pinterest, Unsplash, SplitShire or OpenPhoto.

As for the specific objectives and design aspects, similar sampling, recording and
storage decisions have been made as the ones applied in this first phase of the digital
social research. Virtual ethnography also poses specific challenges, such as the problems of
access and use of certain cultural artifacts [48], making it difficult to evaluate them even if
they are of interest to the study. Another methodological limitation is the problem of data
ephemerality, and, for this reason, archival storage decisions have focused on archiving the
evaluated images in addition to recording the direct access link. Other study limitations
are the need to: (1) analyse other image banks to contrast the representations of older
people at an international level, (2) increase the sample of images to be able to, in the future,
speak of a greater numerical representativeness, and (3) the trouble that results from the
difficulty of different evaluators applying the 22 variables or labels (e.g., about their skin)
and agreeing on them. This last methodological limitation was overcome over the course
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of various debates and reflections that led to the reformulation of some categories and the
re-evaluation of some images. Despite all this, the advantages of the study are based on
the accessibility and richness of the data and on the fact that it is an ethically non-invasive
social investigation.
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Abstract: This study investigates the law, distribution characteristics, and changing trend of the
coordinated development of China’s aging industry and regional economy, as well as the factors
which influence the degree of coordination between the aging industry and economic development
on the provincial level. In doing so, we construct a comprehensive evaluation index system of
the aging industry and regional economy development, introduce an entropy weight coupling
model, and measure the coupling and coordinated development level of the two systems using
data of 31 selected Chinese provinces (municipalities) from 2009 to 2019. The spatial Dubin model
is then used to empirically analyze the influencing factors and spatial effect decomposition of the
coordinated development of the aging industry and regional economy. We reach the following main
results: (1) China’s aging industry is developing unevenly, with substantial regional differences,
but these differences have narrowed in recent years. (2) China’s regional economic disparities
have widened. The eastern regions have the highest level of development, while the northeast
region’s growth rate of GDP has declined since 2014. (3) The coordinated development of the aging
industry and regional economy in one region of China has a positive impact on its neighboring
regions, and all Chinese regions exhibits high–high, low–low agglomeration characteristics in terms
of their degree of coordination. (4) A variety of socioeconomic and demographic factors affect the
coordinated development of the aging industry and regional economy. An important implication of
these findings is that, China should improve population structure, population quality, and economic
development quality in order to achieve a high-level coordinated development of the aging industry
and regional economy.

Keywords: aging industry; regional economy; coupling coordination degree; spatial Dubin model (SDM)

1. Introduction

According to the data of seventh census in 2020, China’s population of people aged
65 and above was 190.64 million, accounting for 13.50% of the total population, indicating
that the country is rapidly aging [1]. China found itself in a challenging position of “getting
old before getting rich” [2]. Dealing with the problem of population aging is critical in
determining a country’s long-term economic growth momentum, and is also a key factor
in great power competition in the 21st century. China is confronted with unprecedented
challenges in rural and urban setting [3]. The “14th Five-Year Plan for National Aging
Development and Elderly Care Service System Plan” was promulgated in 2021, officially
listing active response to population aging as a national strategy [4]. The development of
the aging industry will have a significant and far-reaching impact on China’s economic and
social development during the “14th Five-Year Plan” period, as well as the overall process
of building a socialist modernized country.
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In recent years, the importance of high-quality development1 in China has been em-
phasized [5,6]. There is a significant relationship between regional economy and the aging
industry, which promote and develop in tandem. Therefore, the coordinated development
of the regional economy and the aging industry becomes an important part of the regional
economy’s high-quality development. However, what does not match the rapid develop-
ment of China’s economy is that China’s aging industry is still in its infancy and is unable
to meet the rapidly growing demand for elderly care service, which induced by the rapid
population aging [7]. There are regional imbalances and deficiencies in China’s economic
development and aging industry [8]. For example, the eastern coastal regions of China
are economically developed but have a serious problem with aging, while the western
regions are underdeveloped despite having a more favorable population structure than the
east [9]. At the same time, the elderly care issue is a problem in large cities such as Beijing,
Tianjin, and Shanghai [10]. Therefore, studying the status quo and relationship between
the regional aging industry and economic development, as well as analyzing the main
factors affecting the coordinated development of them, not only solves the aging problem,
develops and strengthens the aging industry, but also provides impetus to the high-quality
economic development.

To this end, we pursue three objectives in this study. First, we aim to gauge the law
of coordinated development of the coupling between the aging industry and regional
economy development, as well as the distribution characteristics and variation trend of
the coupling coordination degree. Our second objective is to explore the spatial effects of
coordinated development between the aging industry and economic development, and to
conduct in-depth analysis of related influencing factors. Third, we hope to provide valuable
empirical results and theoretical exploration for the formulation of relevant policies.

The remainder of the study is organized as follows. Section 2 provides a review on
relevant literatures. Section 3 presents the data sources and the theoretical framework,
while Section 4 analyzes the coupling and coordinated development of aging industry
and regional economy. Section 5 empirically studies the influencing factors of coupling
coordination between aging industry and regional economic development and Section 6
contains our conclusions.

2. Literature Review

Western academic circles were more mature in studying the ageing problem than
Chinese academic circles because most European and American countries entered the
aging society with various degrees around the 1980s. They generally refer to elderly-
related industries, such as the “health industry” and “silver hair industry”, but they have
no clear concept of the aging industry. While research on the aging industry in China
gradually appeared in papers, academic works, policies, and regulations since developing
the undertaking of the elderly was clearly proposed in the 1980s [11], but the concept
and connotation of the aging industry are not unified. Some scholars proposed that the
aging industry is driven by the increase in demand from the elderly consumer market.
Tian believed that the “aging industry” is a general term for the non-governmental profit-
making activities that provide goods and services to the elderly with the goal of meeting
the needs of high-level life and culture for the elderly [12]. In 2020, the National Bureau of
Statistics issued the “Statistical Classification of the Aging Industry (2020)”, which defined
the aging industry as a collection of production activities that ensure and improve the
life, health, safety, and participation of the elderly in social development, and provide the
public with the production of various elderly care and related products.

China’s economy is currently transitioning from a stage of high-speed growth to a stage
of high-quality development. Sun Zhijun et al. believed that high-quality development
research is still in its early stages, and that high-quality economic development is guided
by the concept of coordination and balance to improve economic stability [13]. From the
perspective of economic theory, Jin Bei proposed that high-quality development requires
implementation of a comprehensive strategy, as well as balance and coordination of various
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policy objectives to achieve the multi-dimensional and desirable goal of high-quality
development [14]. Therefore, coordinated and balanced development is the core content
of high-quality economic development. High-quality development is inclusive and a
“co-evolution” in nature, achieving economic, social, and natural synchronization and
coordination [15]. High-quality development is reflected in the optimization of industrial
structure, the synergy, integrity, inclusiveness, and openness of industrial and regional
economic development, as well as production efficiency, technological innovation, and
green development at the enterprise level [16]. As an industry meeting the needs of specific
groups, the aging industry plays a pivotal role in promoting economic development in
China. High-quality development of the aging industry is also an important part of high-
quality economic development.

The aging of the population stimulated the development of the aging industry, which is
closely linked to economic development. Clark Tibbits, known as the father of gerontology in
the United States, published the book Handbook of Social Gerontology in 1960, which revealed
the interaction between population aging and social and economic development, and
explained the importance of aging issues [17]. With western countries entering the aging
society, economists and demographers began to pay attention to the aging industry, pension
issues and its economic effects [18]. Western academics carried out research on elderly
consumption, aging policies and systems, the development of the aging industry chain,
and the relationship between elderly care and society. It is argued that establishing the
government welfare planning system on the basis of the market would be more efficient [19].
In the case of Japan, the aging industry is classified into three categories: standard industry,
related industry, and derivative industry [20]. The old-to-young dependency ratio was
found to be positively correlated with residents’ consumption [21]. Furthermore, the rising
consumption rate reflects the impact of the aging population on the social economy [22].
The EU has a similar impact on population aging and fiscal solvency policy responses [23].

In China, the aging industry was studied for more than 30 years. Initially, the study was
based on foreign (western) research results. The research on aging industry was gradually
expanded to include the perspective of development mode, path, development trend, and
economic benefits [24]. In comparison to the early days of qualitative analysis and research
on aging industry, Chinese scholars have conducted more and more quantitative research
in recent years, with the gradual enrichment and improvement of data. Using a panel data
model, Huang Qian et al. examined the impact of population aging on innovation [25].
Li Xinguang et al. employed the dual-zone spatial Dubin model (SDM) to analyze the space
of China’s population aging on economic growth from the perspective of deep aging [26].

Hou and Liao constructed an econometric model using spatial panel data from
30 provinces in China from 2004 to 2018 to examine the relationship between popula-
tion aging, innovation, and industrial structure transformation [27]. He and Yang used
a coupling index system to empirically analyze the degree of coupling coordination be-
tween the broadened health industry and the aging industry [28]. In general, research on
the aging industry progressed from qualitative to quantitative, and the research content
gradually expanded into other fields and industries of the social economy. However, little
research has been conducted on the relationship between the aging industry and regional
economy development. Based on the coupling coordination degree model, He and Wang
took Jiangsu province as an example and analyzed the spatial–temporal evolution of the
aging industry, regional economy, and their coupling coordination in Jiangsu Province in
2005, 2010, and 2015, then put forward some policy suggestions [29].

It is therefore imperative to construct a comprehensive evaluation index system of
the aging industry and regional economy development to measures the coupling and
coordinated development level of the two systems in order to determine the coordinated
development level of the aging industry and regional economy in various provinces and
cities in China.

Our study contributes to the existing body of literature in two ways. First, to the
best of our knowledge, we provide the first comprehensive analysis of the evolution
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characteristics, influencing factors and spatial effects of the coordinated development of
China’s provincial aging industry and regional economy on the basis of provincial panel
data. Second, we construct the spatial Dubin model to examine the influencing factors
and spatial effect decomposition of the coordinated development of the aging industry
and regional economy, which enriches the existing research in this topic and enable us
to provide targeted policy guidance on how to make a high-quality development of both
aging industry and regional economy.

3. Methods and Data

3.1. Data Sources

In this study, data about the aging industry and economic development are collected
from China Civil Affairs Statistical Yearbook [30], China Statistical Yearbook [31], and the official
website of the National Bureau of Statistics. The data that cannot be obtained directly are
calculated and sorted. Additionally, the proportion and interpolation methods are used to
make up for the missing data. For the convenience of discussion, according to the National
Bureau of Statistics in 2011, China’s economic regions are divided into four regions: the
east, the central, the west, and the northeast. The details are as follows2: the eastern
region includes Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong,
Guangdong, and Hainan; the central region includes Shanxi, Anhui, Jiangxi, Henan, Hubei,
and Hunan; the western region includes Inner Mongolia, Guangxi, Chongqing, Sichuan,
Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang; Northeast China
includes Liaoning, Jilin, and Heilongjiang [32].

3.2. Theoretical Framework
3.2.1. Evaluation Index System

Based on the principles of systems, representative, hierarchy, and data availability, and
with the reference to previous studies about indicators of the aging industry and economic
development [28,29], this study selects different evaluation indicators to construct an
evaluation system for the development level of the aging industry and regional economy
(See Table 1).

(1) The aging industry system includes 3 primary and 9 secondary indicators as follows:

A1 = the proportion of the elderly population aged 65 and above, (population over
65/total population) 100%

A2 = the old-age dependency ratio (ODR), (population over 65/population aged
15–64) 100%

A3 = the old-to-young ratio, (population over 65/population aged 0–14) 100%
A1, A2, A3 reflect the demographic structure. Those three indicator are inverse

indicators, which means the larger the data, the higher the degree of aging, and the greater
the pressure on elderly care.

A4 = the number of pension insurance participants
A5 = the total income of the basic pension insurance fund
These two indicators represent the level of basic pension security.
A6 = the number of elderly care institutions
A7 = the number of employees in elderly care institutions
A8 = the number of elderly care beds per thousand elderly people
A9 = the quality of aging industry practitioners, (the proportion of college and

above personnel)
A4–A9 are used to measure the ability of basic elderly care, which are all positive indicators.

(2) The regional economy system consists of 3 primary and 7 secondary indicators:

B1 = the regional GDP
B2 = the local fiscal revenue
B3 = the whole society’s fixed asset investment
B1, B2, B3 are the indicators of economy development scale.
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B4 = the per capita GDP
B5 = the per capita disposable income
B4, B5 are used to reflect the economy development quality.
B6 = the tertiary industry added value
B7 = tertiary industry’s share of GDP, (B6/GDP)100%
B6, B7 are used to measure the pros and cons of the industrial structure.
B1–B7 are all positive indicators.

Table 1. Evaluation index system of the aging industry and regional economy development.

Name First-Level Indicator Secondary Indicator Unit Code Attribute

Aging industry

population structure

proportion of the elderly population
aged 65 and above % A1 Inverse

old-age dependency ratio % A2 Inverse

old-to-young ratio % A3 Inverse

basic pension security
pension insurance participants 10 K A4 Positive

total income of the basic pension
insurance fund 100 Million A5 Positive

basic elderly care

number of pension institutions - A6 Positive

number of employees in
pension institutions - A7 Positive

number of pension beds per thousand
elderly people - A8 Positive

quality of pension practitioners (college
and above) % A9 Positive

regional economy
development

scale

regional GDP 100 Million B1 Positive

local fiscal revenue 100 Million B2 Positive

whole society’s fixed asset investment 100 Million B3 Positive

development quality
per capita GDP Yuan/person B4 Positive

per capita disposable income Yuan/person B5 Positive

Industrial structure
tertiary industry added value 100 Million B6 Positive

tertiary industry’s share of GDP % B7 Positive

3.2.2. Standardization and Weights of Indicators

(1) Standardization of indicators

Since each index has a different measurement unit and dimension and cannot be
directly compared, the extreme value method needs to be used to normalize the original
data of each index. Based on the attributes of indexes, the larger the value of the positive
index, the better, whereas the smaller the value of the inverse index, the better. Therefore,
we adopt different calculation methods for the normalization of the positive and inverse
indexes. Details are as follows:

x
′
ijt =

⎧⎪⎨
⎪⎩

xijt−min(xijt)
max(xijt)−min(xijt)

× 0.95 + 0.05, positive

max(xijt)−xijt

max(xijt)−min(xijt)
× 0.95 + 0.05, inverse

i = (1, 2, . . . , n) (1)

where i represents the province, j represents the evaluation index, xijt is the value of the j
index of the i province in year t. max

(
xijt

)
, min

(
xijt

)
, respectively, represent the maximum

and minimum values of the index; x
′
ijt is the dimensionless index value after normalization.

In order to avoid the occurrence of zero in the data processing, a coefficient of 0.95 and a
constant term of 0.05 are added to the formula [33].

21



Land 2022, 11, 2096

(2) Determination of weights

There are several ways to determine indicator weights. In this study, the entropy value
method is adopted, and the weight is determined by the principle of information entropy,
which can objectively represent the evaluation index of the research object. The entropy
method uses the discrete degree of the index to determine the weight of the index. We
collect data of 31 selected provinces from 2009 to 2019 and calculate the weight of each
index each year utilizing the entropy method.

First, calculate the proportion pij of the j index value in province i,

pij = x
′
ij/ ∑i x

′
ij. (2)

Since pij is calculated respectively by each year, for simplicity, x
′
ij in Formula (2) is

used to represent x
′
ijt in (1).

Then, calculate the entropy value ej of the j index

ej = −k ∑i pijlnpij (3)

In Formula (3), k > 0, k = 1/ln(n), n is the number of provinces.
Next, calculate the difference coefficient (information utility value) gj of the j indicator

gj = 1 − ej. (4)

Finally, calculate the weight wj of each indicator

wj = gj/ ∑j gj. (5)

3.2.3. Calculation of Coupling Coordination Evaluation Index

(1) Aging industry and regional economy development index

U1 = ∑j wjx
′
ij; U2 = ∑j w

′
jy

′
ij (6)

where wj and w
′
j are the weight coefficients of the aging industry and regional economy,

respectively. x
′
ij and y

′
ij are the dimensionless values of the aging industry and regional

economy indicators, respectively, and U1 and U2 are the composite scores of the aging
industry and the regional economy.

(2) Coupling Index

C = 2

[
U1 × U2

(U1 + U2)
2

] 1
2

(7)

The concept of coupling originated from physics and was later introduced into the
field of regional economy. The synergistic influence between regional systems or between
elements within the system is usually measured by the degree of coupling, which reflects
the strength of the interaction between the two parties.

In the above Formula (7), C represents the coupling index, C ∈ [0, 1]. When C is close
to 0, the systems are independent of each other and are in an irrelevant state. The larger the
value of C, the stronger the interaction and the greater the correlation. When C is close to
1, it indicates that the degree of coupling between systems is higher, and the dispersion
between systems is minimum. However, the coupling index C can only indicate the strength
of the interaction between the systems, that is, the degree of correlation between the two. It
cannot reveal the level of coordinated development between the regional economy and the
aging industry. Therefore, it is necessary to introduce the coupling coordination index that
can measure the development degree of the relationship between the two for analysis.
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(3) Coupling coordination index

D =
√

C × T, among T = αU1 + βU2 (8)

The degree of coupling coordination is mainly used to analyze the level of coordinated
development between different systems (or things). The degree of coordination reflects
the benign degree of the coupling relationship between the two parties, and can represent
whether the systems promote each other at a high level or restrict each other at a low level.
A high degree of coupling indicates that there is a strong interaction between the two parties,
while a high degree of coordination indicates that there is a benign and high-level mutual
promotion between the two.

In the above Formula (8), C is the coupling index, T is the comprehensive index of
the aging industry and regional economy development, and α and β are undetermined
coefficients, which, respectively, represent the contribution of the two systems in the
coordinated operation. In this study, the two systems are regarded as equally important,
then α = β = 1/2. D represents the coordination index, D ∈ [0, 1], the larger D is, the more
coordinated the system is, and vice versa, the smaller D is, the less coordinated. In order
to further understand the state of coordinated development of various regions in China,
within the value range of the coordination index, with the reference to the classification
criteria [29], the coupling coordination degree between the aging industry and the regional
economy is divided into 15 categories in five levels, as shown in Table 2.

Table 2. Classification standard of coupling coordination degree between the aging industry and
regional economy development.

D Type U1 and U2 Feature

0.8 < D ≤ 1 Good coordination

U1 > U2 Regional economy development lags

U1 = U2
Well-coordinated development of

the two

U1 < U2 Aging industry development lags

0.6 < D ≤ 0.8 Moderate
coordination

U1 > U2 Regional economy development lags

U1 = U2
Moderate coordinated development of

the two

U1 < U2 Aging industry development lags

0.4 < D ≤ 0.6 Basic coordination

U1 > U2 Regional economy development lags

U1 = U2
Basic coordinated development of

the two

U1 < U2 Aging industry development lags

0.2 < D ≤ 0.4 Moderate
incoordination

U1 > U2 Regional economy development lags

U1 = U2
Moderately imbalanced development of

the two

U1 < U2 Aging industry development lags

0 < D ≤ 0.2 Severe incoordination

U1 > U2 Regional economy development lags

U1 = U2
Severely imbalanced development of

the two

U1 < U2 Aging industry development lags

3.2.4. Kernel Density Estimation Method

As a non-parametric estimation method, kernel density estimation usually fits sample
data through a smooth peak function and uses a continuous density curve to describe
the distribution of random variables, which has the characteristics of strong robustness
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and weak model dependence [34], and is a commonly used method to describe the dy-
namic evolution trend of random variables. The estimation formula of the kernel density
function is:

fh(x) =
1

nh ∑n
i=1 K

(
x − xi

h

)
(9)

K(x) is the kernel density function, and h (>0) is the smoothing parameter, which is
called bandwidth. In this study, we choose the optimal bandwidth set by Stata software
and use Gaussian kernel function to estimate the kernel density function:

K(x) =
1√
2π

e(−
x2
2 ) (10)

4. Coupling and Coordinated Development and Evolution

4.1. Overall Coupling Coordinated Development and Evolution
4.1.1. Space-Time Evolution of Aging Industry Development

Based on the development index of the aging industry, this study used software to
draw a spatial-temporal evolution map of the aging industry development of 31 selected
Chinese provinces for the years 2009, 2012, 2016 and 2019, as displayed in Figure 1. As
shown, the development of the aging industry in different regions of China in 2009 varied
significantly. Four provinces had a development index below 0.25, while five provinces had
a development index greater than 0.6. By 2019, the aging industry development index of
all provinces was greater than 0.25, while only two provinces exceeded 0.6. These findings
indicate that the development of the aging industry is improving in most regions of China,
especially in less developed western regions where aging industry developed fast, while the
aging industry in developed eastern regions (except Guangdong and Jiangsu) deteriorated.
Except Liaoning Province in northeast China, the aging industry in the other two provinces
in the northeastern made progress.

From a spatial perspective, China’s aging industry has large regional differences.
During 2009-2019, the higher level of aging industry were in developed provinces and cities
in the central and eastern regions (Figure 1). The value of Guangdong Province, ranked first
in 2009 with 0.7778, was 3.8 times that of Hainan Province with the smallest value of 0.2074.
In 2019, the value of Guangdong Province, ranked first with 0.7812, was 2.8 times that of
Gansu Province with the smallest value of 0.2824. The tendency indicates that the regional
differences in the development of the aging industry became narrow, and the development
of the aging industry in less developed areas accelerated.

From the perspective of sub-regions, as shown in Figure 2, the development of the
aging industry in the eastern and central regions is above the national average. There
is indication that the overall development trend of the aging industry in the western
region gradually improved, the eastern region has a slight decline, and the central and the
northeast improved from 2017 after experiencing a large decline.

4.1.2. Space-Time Evolution of Regional Economy Development

China’s regional economy developed steadily from 2009 to 2019. The economic de-
velopment indices of Yunnan and Jiangxi provinces greatly improved. There are three
provinces experiencing economic recession, namely Shanxi, Jilin and Liaoning. Among
them, the economic development index of Liaoning Province dropped the most, by approx-
imately 40%, from 0.3829 in 2009 to 0.2289 in 2019.

With the development index of the regional economy, this study used software to
draw a spatial-temporal evolution map of the regional economy development of 31 selected
Chinese provinces for the years 2009 and 2019, as displayed in Figure 3. As shown, the
development of China’s regional economies varies greatly across the country from a spatial
perspective. Over the past decade, the indexes of regional economic development above
0.4 was concentrated in the eastern regions (coastal provinces). In 2009, the value of
Guangdong Province, ranked first with 0.6948 in 2009„ was 5.8 times that of Tibet with
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the smallest value of 0.1193; the value of Guangdong Province, ranked first in 2019 with
0.6836, was 7.3 times that of Tibet with the smallest value of 0.0936. The tendency indicates
the disparity in regional economy became larger, and the polarization became more and
more serious.
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Figure 1. The development level of the aging industry.
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Figure 2. Sub-regional development index of the aging industry.
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Figure 3. The development level of the regional economy.

From the perspective of the sub-regions, the economic development level of the eastern
region is the highest, far exceeding the national average, but it gradually declined in recent
years (Figure 4). The development of the central and western regions was relatively stable.
While the central region steadily rose and gradually approached the national average level;
the western region was stable with a slight decline, and continued to lag far behind the
national average. The economy of the northeast region began to decline in 2014, falling
down from the same level of the central region to the level of the western region, far below
the national average.
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Figure 4. Sub-regional development index of the regional economy.

4.1.3. Space-Time Evolution of the Coordination Index

From 2009 to 2019, the coordination between the aging industry and regional economy
development was good, and there was no incoordination. There was little change in
recent years, and the quality of coordinated development was not high. Basic coordinated
provinces still hold the majority, with 19 in 2009 and 18 in 2019; well-coordinated provinces
remained largely unchanged over the 10-year period, with Guangdong first and Jiangsu
second; moderately coordinated provinces in 2009 were 10, and 11 in 2019, of which,
Liaoning dropped from moderate coordination to basic coordination, while Anhui and
Fujian improved from basic coordination to moderate coordination.
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According to the division of the coupling coordination type, this study used software
to draw a spatial-temporal evolution map of the coordination development between aging
industry and regional economy of the 31 selected Chinese provinces for the years 2009 and
2019 as shown in Figure 5. From a spatial perspective, there are regional differences in the
coordination between China’s aging industry and regional economy development, which is
basically positively related to the degree of economic development. As can be found from
Figure 5, in the past 10 years, the provinces with better-coordinated development were also
the provinces with a higher regional economy level. The coordination index of Guangdong
Province, ranked first in 2009 with 0.8574, was 2.1 times that of Tibet with the smallest
value of 0.4077. The coordination index of Guangdong Province, ranked first in 2019 with
0.8549, was twice that of Gansu Province with the smallest value of 0.4220. Therefore, the
overall coordination level of each region did not change much, and the regional differences
in the coordination were less polarized than the regional economy conditions.

    

2009 2019 

Figure 5. Coordination development level of the aging industry and regional economy.

From the perspective of the sub-regions, as shown in Figure 6, the eastern region had
the highest level of coordination, the central region was basically close to the average, and
slightly exceeded the average in the last two years. The western region had the lowest level
of coordinated development with little improvement, while the coordination status of the
northeast region dropped from close to the average in 2009 and approached the level of the
western region in 2019. If this tendency continues, the northeast region may become the
region with the worst level of coordination.

4.2. Mean Value Analysis

From 2009 to 2019, the mean values of the aging industry development index, regional
economy development index, comprehensive development index, coupling index, and
coordination index of each province (directly administered) city are shown in Table 3.

Table 4 indicates that the coupling and coordination between the development of
the aging industry and economic development in China’s 31 provinces was generally
acceptable. Guangdong and Jiangsu were in a state of good coordination. Guangdong
ranked first and the regional economy development slightly lagged the development of
the aging industry. Jiangsu ranked second and the aging industry slightly lagged the
development of the regional economy; Shandong, Henan, Sichuan, Hubei, Liaoning, Hebei,
Hunan, Zhejiang, Beijing, and Shanghai were moderately coordinated. Among them,
Zhejiang manifested the most balanced development. The development of the aging
industry in Beijing and Shanghai lagged the economic development, and the economic
development of the rest provinces lagged the development of the aging industry. Anhui,
Inner Mongolia, Jiangxi, Shaanxi, Chongqing, Jilin, Shanxi, Guangxi, Xinjiang, Yunnan,
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Heilongjiang, Guizhou, Hainan, Ningxia, Tibet, Qinghai, Gansu, Fujian, and Tianjin were
in a state of basic coordinate. In Fujian and Tianjin, the aging industry development lagged,
and economic development in other provinces lagged. In general, although there was
no incoordination between the aging industry and economic development, most (over
60%) provinces or municipalities were in a state of basic coordinate. What is more, basic
coordinate usually occurred in provinces in the western and northeastern regions
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Figure 6. Coordination index of the aging industry and regional economy.

Table 3. Mean analysis table of the coupling coordination index between the aging industry and the
regional economy (2009–2019).

Name
Aging

Industry
Index (U1)

Regional
Economy

Index (U2)
U1–U2

Comprehensive
Development

Index (T)

Coupling
Index (C)

Coordination
Index (D)

Coordination
Level

Rank

Beijing 0.4838 0.6732 −0.1894 0.5785 0.9865 0.7554 Moderate 4
Tianjin 0.3028 0.3758 −0.0731 0.3393 0.9942 0.5808 Basic 15
Hebei 0.4825 0.3120 0.1705 0.3973 0.9767 0.6229 Moderate 11
Shanxi 0.3845 0.1980 0.1866 0.2913 0.9473 0.5253 Basic 21
Inner

Mongolia 0.3831 0.2661 0.1169 0.3246 0.9836 0.5651 Basic 16

Liaoning 0.4697 0.3226 0.1471 0.3962 0.9826 0.6239 Moderate 10
Jilin 0.3658 0.2121 0.1537 0.2890 0.9640 0.5278 Basic 20

Heilongjiang 0.3923 0.1784 0.2139 0.2853 0.9271 0.5143 Basic 25
Shanghai 0.4601 0.6446 −0.1845 0.5524 0.9860 0.7380 Moderate 6
Jiangsu 0.6436 0.6994 −0.0558 0.6715 0.9991 0.8191 Good 2

Zhejiang 0.5670 0.5435 0.0236 0.5553 0.9998 0.7451 Moderate 5
Anhui 0.4151 0.2853 0.1298 0.3502 0.9827 0.5866 Basic 13
Fujian 0.3245 0.3554 −0.0309 0.3399 0.9990 0.5827 Basic 14
Jiangxi 0.4654 0.2176 0.2478 0.3415 0.9319 0.5641 Basic 17

Shandong 0.6350 0.5329 0.1021 0.5840 0.9962 0.7627 Moderate 3
Henan 0.5332 0.3411 0.1921 0.4371 0.9756 0.6530 Moderate 7
Hubei 0.5148 0.3338 0.1810 0.4243 0.9770 0.6439 Moderate 9
Hunan 0.4580 0.3099 0.1482 0.3839 0.9812 0.6138 Moderate 12

Guangdong 0.7462 0.6737 0.0725 0.7100 0.9987 0.8420 Good 1
Guangxi 0.3503 0.2034 0.1470 0.2769 0.9641 0.5167 Basic 22
Hainan 0.2659 0.1671 0.0988 0.2165 0.9736 0.4591 Basic 27

Chongqing 0.3091 0.2686 0.0405 0.2888 0.9975 0.5368 Basic 19
Sichuan 0.5462 0.3177 0.2284 0.4319 0.9644 0.6454 Moderate 8
Guizhou 0.3303 0.1575 0.1729 0.2439 0.9351 0.4776 Basic 26
Yunnan 0.3392 0.2067 0.1325 0.2730 0.9701 0.5146 Basic 24

Tibet 0.3195 0.1176 0.2020 0.2185 0.8868 0.4402 Basic 29
Shaanxi 0.3512 0.2424 0.1087 0.2968 0.9831 0.5402 Basic 18
Gansu 0.2863 0.1269 0.1594 0.2066 0.9225 0.4365 Basic 31

Qinghai 0.2906 0.1262 0.1644 0.2084 0.9189 0.4376 Basic 30
Ningxia 0.3074 0.1347 0.1726 0.2211 0.9206 0.4511 Basic 28
Xinjiang 0.4064 0.1743 0.2321 0.2903 0.9166 0.5158 Basic 23
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Table 4. Distribution of the mean value of the coupling coordination index between the aging industry
and the regional economy in various provinces (2009–2019).

Coordination Province Feature

Good coordination
Guangdong Regional economy development lags

Jiangsu Aging industry development lags

Moderate coordination

Shandong, Henan, Sichuan, Hubei,
Liaoning, Hebei, Hunan Regional economy development lags

Zhejiang Coordinated development

Beijing, Shanghai Aging industry development lags

Basic coordination

Anhui, Inner Mongolia, Jiangxi, Shaanxi,
Chongqing, Jilin, Shanxi, Guangxi,

Xinjiang, Yunnan, Heilongjiang, Guizhou,
Hainan, Ningxia, Tibet, Qinghai, Gansu

Regional economy development lags

- Coordinated development

Fujian, Tianjin Aging industry development lags

Moderate incoordination -

Severe incoordination -

4.3. Dynamic Evolution Analysis

In order to objectively reflect the distribution changes of China’s aging industry and
regional economy development coordination index from 2009 to 2019, this study compared
the kernel density maps of the coordination index in 2009, 2014, and 2019 (Figure 7). In
general, the kernel curve basically remained unchanged, indicating that the coordination
level of aging industry and regional economy development did not change significantly;
from the distribution shape, the right tail is longer, indicating that there are obvious regional
differences in the coordination index. From 2009 to 2014, the peak value became higher,
from single peak to double peak, and the width became larger. Therefore, the difference
in the coordinated index of provinces became larger during the period, and polarization
was intensified. From 2014 to 2019, the peak value became lower, the double peak turned
into a single peak, and the width of the curve narrowed, indicating that the differences and
polarization were lessened to some extent.

Figure 7. The distribution dynamics of the coordinating development index of the aging industry
and the regional economy.
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5. Analysis of Influencing Factors of Coupling Coordination

According to the first law of geography, all things are related, and the closer the
distance, the greater the connection [35]. Since the Dutch economist Paelinck proposed
the term “spatial econometrics” in 1975 [36], after the pioneering work of [37,38], etc.,
the research on spatial correlation and spatial difference finally formed a framework for
qualitative spatial metrology. The branch of econometrics that deals with spatial data is
called “spatial econometrics” [39]. Nowadays, spatial econometrics is widely recognized as
a mainstream applied econometrics research method and is applied in many fields, such as
urban economics, regional economics, real estate economics, and economic geography.

China has a vast territory, and the economic development of the east–west and the
north–south is obviously different. The relationship between the aging industry and eco-
nomic development in a region is also affected by other regions. But traditional econometric
methods only consider the linear structure without considering the spatial factors. Utilizing
traditional econometric methods to study relationship concerned with spatial factors will
easily lead to deviations in the model estimation results. Therefore, it is necessary for us to
further explore whether the coordinated development of the aging industry and regional
economy in China is affected by neighboring regions. If there is an impact, what are the
factors which affect the coordinated development and the extent of the impact? To this end,
we introduce spatial correlation analysis to conduct a comprehensive analysis.

5.1. Selection and Description of Variables

The theme of this study is the coordinated development of the aging industry and
the regional economy. Therefore, based on the previous indicator system and calculation
results, the coordination index D is selected as the explained variable, denoted as (CID);
the explanatory variables are selected from the evaluation indicators of the aging industry
and regional economy described in the above sections. Above all, among these indicators,
indicators with large absolute values not only have relatively large fluctuations, but also
have a large degree of dispersion. Therefore, to reduce the possible heteroscedasticity
and the difference between the estimated coefficients, the logarithm is used for the index
variables with large absolute values; secondly, the variables with severe multicollinearity
are eliminated through the VIF test, and finally, nine explanatory variables are obtained:

FROG = proportion of local fiscal revenue of GDP
FAOG = proportion of investment in fixed assets of GDP
LnPCG = logarithm of per capita GDP
ODR = elderly dependency ratio
LnIP = logarithm of the number of people insured in the basic pension insurance
LnINS = logarithm of the number of elderly care institutions
LnBED = logarithm of elderly care beds per one thousand people
EDU = the proportion of elderly care service personnel with college and above
OYR = the ratio of old and young
The descriptive statistics of each variable are shown in Table 5.

5.2. Spatial Correlation Analysis

In order to test the spatial correlation of each variable, we use Stata software to
calculate the global Moran’s index and Geary’s C index for verification. For various spatial
weight matrices commonly used at present, the geographic distance (latitude and longitude,
inverse of geographic distance) spatial weight matrix w1 is selected for calculation, ** and
the results are shown in Table 6.

Table 6 indicates that from 2009 to 2019, the Moran indices of the coordination indices
of China’s provinces all passed the 1% significance test, and the Geary C index mostly
passed the 1% significance test. The Moran index values were all greater than 0, and the
Geary C index values were all less than 1, indicating that the overall coordination between
the aging industry and regional economy in various provinces manifested positive spatial
autocorrelation characteristics.
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Table 5. Descriptive statistics of variables.

Variable Definition Obs Mean Std. Dev. Min Max

explained variable
CID coordination index D 341 0.5875 0.1134 0.4077 0.8574

explanatory variable
FROG proportion of local fiscal revenue of GDP 341 0.1149 0.0319 0.0587 0.2452
FAOG proportion of investment in fixed assets of GDP 341 0.8338 0.2831 0.2109 1.5965
LnPCG logarithm of per capita GDP 341 10.6376 0.4940 9.2886 11.9940

ODR elderly dependency ratio 341 0.1353 0.0330 0.0670 0.2380

LnIP logarithm of the number of people insured in the
basic pension insurance 341 6.5892 1.0769 2.2225 8.5928

LnINS logarithm of the number of elderly care institutions 341 6.6302 1.1172 1.6094 8.1342
LnBED logarithm of old-age beds per one thousand person 341 3.1317 0.5091 1.3753 4.3780

EDU proportion of elderly care service personnel with
college and above 341 0.2427 0.0866 0.0162 0.4787

OYR ratio of old and young 341 0.6540 0.2801 0.2072 1.8631

Table 6. Moran’s Index and Grary’s C Index.

Moran’s I Geary’s C

Year I z p-Value Year c z p-Value

2009 0.096 *** 3.718 0.000 2009 0.862 *** −3.353 0.001
2010 0.102 *** 3.890 0.000 2010 0.862 *** −3.352 0.001
2011 0.097 *** 3.746 0.000 2011 0.870 *** −3.097 0.002
2012 0.099 *** 3.784 0.000 2012 0.875 *** −3.025 0.002
2013 0.095 *** 3.687 0.000 2013 0.879 *** −2.947 0.003
2014 0.088 *** 3.486 0.000 2014 0.890 *** −2.663 0.008
2015 0.086 *** 3.449 0.001 2015 0.893 ** −2.466 0.014
2016 0.082 *** 3.332 0.001 2016 0.891 ** −2.531 0.011
2017 0.084 *** 3.402 0.001 2017 0.889 ** −2.536 0.011
2018 0.104 *** 3.969 0.000 2018 0.865 *** −3.125 0.002
2019 0.103 *** 3.939 0.000 2019 0.866 *** −3.151 0.002

Note: *** and ** indicate signifcance at the 1% and 5% levels, respectively.

From the Moran scatter plot of the coordination index in 2009 and 2019 (Figure 8), most
provinces were concentrated in the first (HH) and third (LL) quadrants, that is, showing
high and low aggregate characteristics. From 2009 to 2019, the number of provinces falling
into the first and third quadrants increased, indicating that the spatial correlation of the
coordination index was gradually significant. Figure 8 also indicates that the developed
provinces in the eastern and central regions fell into the first quadrant with high coordi-
nation(HH), while most of the western provinces fell into the third quadrant with low
coordination (LL) (see Table 7 for the region codes).

5.3. Model Constructing and Testing
5.3.1. Model Constructing

Due to the obvious spatial correlation between coupling and coordination indices of
various provinces and municipalities, referring to relevant experience [39], the general
expression of the spatial panel model is as follow:

Yit = ρ ∑n
j=1 wijYjt + βXit + δ ∑n

j=1 wijXjt + ui + γt + εit (11)

εit = λ ∑n
j=1 wijεit + vit (12)

The explained variable Yit is the coupling coordination index between the aging
industry and regional economy development in the i region in year t; ρ is the spatial
autocorrelation coefficient of the explained variable; Xit is the set of explanatory variables
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in the i region in year t; β is the regression coefficient of the explanatory variable; δ
is the spatial autocorrelation coefficient of each explanatory variable; wij is the spatial
weight matrix element; ui and γt are the spatial and temporal fixed effects, respectively;
εit represents the random disturbance termis; λ is the spatial autocorrelation coefficient of
each disturbance term; when λ = 0, the above model is transformed into a spatial Durbin
model; when λ = 0 and δ = 0, the model is transformed into a spatial autoregressive model
(SAR); when ρ = 0 and δ = 0, the model is transformed into a spatial error model (SEM).

Figure 8. Moran scatter plot of the coordination index (CID) in 2009 (above) and 2019 (below).

Table 7. Provinces and cities code table.

1 Beijing 8 Heilongjiang 15 Shandong 22 Chongqing 29 Qinghai

2 Tianjin 9 Shanghai 16 Henan 23 Sichuan 30 Ningxia

3 Hebei 10 Jiangsu 17 Hubei 24 Guizhou 31 Xinjiang

4 Shanxi 11 Zhejiang 18 Hunan 25 Yunnan

5 Inner Mongolia 12 Anhui 19 Guangdong 26 Tibet

6 Liaoning 13 Fujian 20 Guangxi 27 Shaanxi

7 Jilin 14 Jiangxi 21 Hainan 28 Gansu
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5.3.2. Model Testing

Because the panel data in this study are about 31 selected provinces (municipalities)
from 2009 to 2019, which belongs to short panel data, the unit root test is not needed.
Through the LM test results, we found that the three tests for spatial error all rejected the
null hypothesis of “no spatial autocorrelation”, and the two tests for spatial lag one rejected
the null hypothesis. These results once again demonstrate that spatial econometric analysis
should be utilized [40].

The spatial panel model is generally divided into two types: random effect and
fixed effect. According to the results of the Hausman test, the null hypothesis is rejected,
indicating that there are significant differences between individual coefficients. Therefore,
it is better to choose the fixed effect model. Since there are different types of spatial
econometric models, LR and Wald tests are utilized to make choices. The results of LR
(p value) obviously reject the null hypothesis, indicating that the SDM model cannot
degenerate into the SAR and SEM models, and the results of the Wald test also basically
support the test results of the LR (see Table 8 for detailed results).

Table 8. Spatial model testing results.

Name Statistics p-Value Name Statistics p-Value

LM test

Spatial error: Hausman test Hausman Fe Re 1754.53 *** 0.000
Moran’s I 7.776 *** 0.000 LR test

Lagrange multiplier 46.831 *** 0.000 SDM-SAR 182.56 *** 0.000
Robust Lagrange

multiplier 67.047 *** 0.000 SDM-SEM 43.55 *** 0.000

Spatial lag: Wald test
Lagrange multiplier 0.564 0.453 Test For SAR 111.81 *** 0.000

Robust Lagrange
multiplier 20.78 *** 0.000 Test For SEM 14.56 * 0.068

Note: *** and * indicate significance at the 1% and 10% levels, respectively.

Through the above tests, this study finally chooses the fixed effects of the optimal
SDM for spatial econometric analysis.

5.4. Empirical Results Analysis

The analysis of fixed effects in spatial measurement includes three forms: spatial
fixed, temporal fixed, and spatial and temporal double fixed. According to the estimation
results of the SDM model in Table 9, the spatial correlation under the spatial fixed effect
passed the significance test, the R-square result is 0.3448, and the log-likelihood value is
large, so the model has a high degree of fit with high reliability. This study will conduct a
comprehensive analysis based on the estimation results of the spatial fixed effects model.
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Table 9. SDM model estimation results.

Spatial Fixed Temporal Fixed Double Fixed

CID CID CID
Main Wx Main Wx Main Wx

FROG 0.199 *** −0.306 * −0.103 2.410 *** 0.223 *** 0.308
[0.0488] [0.1766] [0.1191] [0.8399] [0.0506] [0.3830]

FAOG 0.0303 *** −0.0234 −0.0139 0.00259 0.0316 *** 0.0543 *
[0.0042] [0.0197] [0.0139] [0.0793] [0.0041] [0.0311]

LnPCG 0.0749 *** −0.0972 *** 0.143 *** 0.0509 0.0629 *** −0.0633
[0.0104] [0.0321] [0.0130] [0.1144] [0.0104] [0.0640]

ODR −0.420 *** 0.970 *** 0.0890 4.373 *** −0.455 *** 0.437
[0.0737] [0.3226] [0.1720] [1.6631] [0.0775] [0.6592]

LnIP 0.00318 0.0193 0.0567 *** 0.108 * 0.00476 0.0252
[0.0059] [0.0374] [0.0061] [0.0635] [0.0058] [0.0479]

LnINS 0.00328 −0.0153 0.00559 −0.141 ** 0.00472 * −0.0127
[0.0023] [0.0154] [0.0069] [0.0673] [0.0024] [0.0237]

LnBED 0.0309 *** 0.000508 0.0367 *** 0.0219 0.0294 *** 0.0175
[0.0029] [0.0207] [0.0084] [0.0791] [0.0029] [0.0269]

EDU 0.0424 *** −0.130 ** −0.104 ** −0.719 ** 0.0350 ** 0.0928
[0.0140] [0.0563] [0.0419] [0.3001] [0.0147] [0.1095]

OYR −0.0333 *** −0.0966
* −0.0898 *** −0.410 *** −0.0240 ** −0.0513

[0.0095] [0.0552] [0.0222] [0.1350] [0.0099] [0.0627]

Spatial
rho 0.515 *** −0.417 −0.246

[0.1013] [0.2681] [0.2173]

Variance
sigma2_e 0.0000752 *** 0.00151 *** 0.0000687 ***

[0.0000] [0.0001] [0.0000]

N 341 341 341
Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

5.4.1. Model Results

In Table 9, the spatial autoregression coefficient of the explained variable (coordination
index) ρ = 0.515 is a positive value, and the p value is significant at the 1% level, indicat-
ing that the explained variable has a positive spatial spillover effect on itself, which is
completely consistent with the above-mentioned results verified by the Moran index, that
is, the coordinated development of the aging industry and the regional economy in this
region promotes the coordinated development of surrounding areas. From the statistical
results of column Main (indicating the influence of explanatory variables on the explained
variables in the same region), the coefficients of the ratio of old and young (OYR) and the
ratio of old-age dependency (ODR) are negative, and reach the 1% level of significance,
indicating that the two variables have a negative impact on the coordination index of the
aging industry and regional economy in the region, that is, the smaller these two variables
are, the more the regional coordination index will increase. Because these two variables
are important indicators of population aging, the smaller the indicator’s value, the lower
the degree of aging in the region, and the less pressure on the aging industry. The result
also supports the rationality of the inverse index in the evaluation index system table of
regional economy development level (see Table 1). The coefficients, the proportion of local
fiscal revenue (FROG), the proportion of fixed asset investment (FAOG), the logarithm of
per capita GDP (LnPCG), the logarithm of old-age beds per one thousand person (LnBED),
and the proportion of senior college and above pension service personnel (EDU), are posi-
tive and passed the 1% significance test, indicating that these variables have a significant
positive impact on the coordinated development of the aging industry and the regional
economy in the region.
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From the statistical results of column Wx (which represents the spatial lag term of the
explanatory variable), the logarithm of per capita GDP (LnPCG) and the elderly dependency
ratio (ODR) reached the 1% level of significance, the proportion of elderly care service
personnel with college and above (EDU) reached the 5% level of significance, the proportion
of local fiscal revenue (FROG) and the ratio of old and young (OYR) reached the 10% level
of significance, indicating that these variables have obvious spatial effect characteristics.
Among them, variables FROG, LnPCG, EDU and OYR have a negative conduction effect
on the explained variables in the surrounding areas, while the variable ODR has a positive
conduction effect on the surrounding areas. In other words, high local fiscal revenue, high
per capita GDP, high quality of elderly care service personnel, and low dependency ratio
of the elderly population play a positive role in promoting local economic growth, which
will attract various resources (labor population, capital, etc.) from neighbor areas to flow
into the discussed area. It will have an adverse impact on the economic development of its
neighbor, and then negatively affect the coordinated development of its neighbor.

5.4.2. Spatial Effect Decomposition

In the analysis of spatial econometric models, regression coefficients are unable to
fully and accurately reflect the spatial spillover effects of explanatory variables, because the
regression coefficients include direct effects and indirect effects, and the coefficients of the
spatial lag terms of explanatory variables will also impact the indirect effects [41]. Many
scholars regard the estimated coefficient of the spatial lag variable as the “spatial spillover
effect” of the variable, which easily causes misjudgment.

Therefore, based on the method of LeSage and Pace, this study reveals the influence
of each explanatory variable on the coordination index of the aging industry and regional
economy development through direct effects, indirect effects, and total effects [42]. The
direct effect represents the average impact of the explanatory variable on the explained
variable (coordination index) in the region, the indirect effect represents the average effect
of the explanatory variable on the explained variable (coordination index) in other regions,
and the total effect represents the average effect of the explanatory variable on the explained
variable (coordination index) in all regions. Table 10 shows the estimated results of the
direct and indirect effects.

Table 10. Estimation results of spatial effect decomposition.

Direct Effects Indirect Effect Total Effects

FROG 0.192 *** −0.392 −0.199
[0.0507] [0.3629] [0.3733]

FAOG 0.0297 *** −0.0177 0.0121
[0.0043] [0.0424] [0.0440]

LnPCG 0.0734 *** −0.120 * −0.0468
[0.0099] [0.0653] [0.0653]

ODR −0.387 *** 1.530 ** 1.143
[0.0773] [0.7087] [0.7442]

LnIP 0.00404 0.0438 0.0478
[0.0059] [0.0851] [0.0872]

LnINS 0.00277 −0.0288 −0.0260
[0.0025] [0.0337] [0.0347]

LnBED 0.0316 *** 0.0336 0.0652
[0.0032] [0.0454] [0.0468]

EDU 0.0373 ** −0.219 * −0.182
[0.0146] [0.1178] [0.1231]

OYR −0.0381 *** −0.235 * −0.274 **
[0.0099] [0.1205] [0.1246]

N 341 341 341
Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.
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From the results in Table 10, the direct effect coefficients of ODR and OYR are negative,
and both reach the 1% level of significance, indicating that the population aging has a
significant negative impact on the coordinated development of the aging industry and
the regional economy in the region. The higher the indexes, the more restrictive the
coordinated development of the region. Moreover, the ODR has a significant (5% level)
spatial spillover effect, which has a positive impact on the coordinated development of the
neighbor regions. The possible explanation is that the increase of dependency ratio of the
local elderly population will restrict local economic development, resulting in the outflow
of labor and capital into its surrounding areas. Therefore, the level of coordination between
the aging industry and economic development in the surrounding areas will be promoted.

The direct effect coefficients of FROG, FAOG, LnPCG, LnBED, and EDU are positive,
and all passed the 1% significance test (EDU is 5% significance), indicating that these factors
significantly affect the development of the aging industry and regional economy in its
own region. Among these coefficients, LnPCG, EDU, and OYR significantly inhibit the
coordinated development of the aging industry and regional economy in neighboring areas
through indirect effects.

6. Conclusions

This study investigated the law, distribution characteristics, and changing trend of
the coordinated development of China’s aging industry and regional economy, and the
factors which affect the degree of coordination between the aging industry and economic
development on the provincial level. In doing so, we constructed a comprehensive evalua-
tion index system of the aging industry and regional economy development, introduced
a coupling model based on the entropy weight method, and measured the coupling and
coordinated development level of the two systems using data of 31 selected provinces
(municipalities) in China from 2009 to 2019. The comprehensive analysis of the study
reached the following conclusions:

Firstly, China’s aging industry developed unevenly. In the eastern and central re-
gions, the aging industry was more developed than the national average. There were
significant regional variations in the aging industry. In recent years, the regional differ-
ences narrowed, indicating that the development of the aging industry in underdeveloped
regions accelerated.

Secondly, China’s eastern region had the highest level of development, far exceeding
those of other regions. The economy of the northeast region has declined since 2014, and
there was still no sign of improvement. Moreover, the differences in regional economy
development widened, and the polarization increased.

Thirdly, the coordination between the aging industry and regional economy devel-
opment in all provinces is good, and there is no imbalance, but the quality of the overall
coordinated development is not high. The western region has the lowest level of coordi-
nated development, and the coordination level of the northeast region gradually decreased.

Fourthly, a variety of socioeconomic and demographic factors affect the coordinated
development of the aging industry and the regional economy, including local fiscal revenue,
fixed asset investment, per capita GDP, elderly care beds, quality of elderly care service
personnel, elderly dependency ratio, and the old-to-young ratio.

Finally, we found that the characteristics of spatial correlation became high–high and
low–low agglomerations. Moreover, the coordinated development of the aging industry
and the regional economy in a region can promote the coordinated development of its
neighbor regions. Per capita GDP, the dependency ratio of the elderly population, the
quality of elderly service personnel and the old-to-young ratio have obvious spatial trans-
mission effects, especially the dependency ratio. The increase in the dependency ratio in
one region will promote the coordinated development of its neighbor regions.

To support its aging population, China needs take actions in the following aspects:
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Above all, to enhance policy and financial support to less developed regions, such
as the western region and northeast region, and prevent further polarization of regional
economic development.

In addition, in view of the spatial non-equilibrium distribution characteristics of the
coordination between the aging industry and economic, especially the low coordination
phenomenon in the western region, a differentiated development strategy should be devel-
oped to support low coordinated regions.

What is more, to improve the population structure and the quality of the population.
To this end, the adjustment of the fertility policy and the implementation of the delayed
retirement policy are conducive to the optimization of the age structure of the population
(that is, to reduce the old-to-young ratio and the dependency ratio of the elderly), which
in turn significantly promotes the coordination of regional aging industry and economic
development. The improvement of the national education level, especially the education
level of the elderly service personnel, will effectively improve the coordination level.
Therefore, on the one hand, the government should increase investment in basic education,
and on the other hand, it should increase efforts and policy support in the professional
training of elderly service personnel.

Fourthly, the increase in local fiscal revenue and investment in fixed assets will also
effectively improve the level of coordination. It is necessary to improve the gaps in public
infrastructure and basic public services between regions, strengthen the construction of
infrastructure, especially elderly care facilities including elderly beds, and make them
match the regional economy development, so as to promote the good coordination between
the aging industry and the regional economy.
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Notes

1 From a macro perspective, high-quality development includes stable economic growth, balanced regional development, reason-
able industrial layout, and green-sustainable development [5,6]

2 We have to mention, Hongkong, Macao, Taiwan are not included in this study because of the availability of data.
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Abstract: Rural environment is suffering from serious problems, as reflected in the term “Empty
Spain”. One of these problems is the pronounced depopulation that rural areas suffer in our time,
so creating links with the land thanks to education is of great interest for, among other things,
establishing population in rural areas. Interdisciplinary education becomes relevant today as the
necessary education in our current world capable of providing answers and solutions to the social
demands of our time. Interdisciplinary STEM education had the United States of America as its
cradle in the 1990s; later it passed to the acronym STEAM when the Arts were later introduced,
this is how you find a true interdisciplinary education. Since 2010, government policies have been
developed in the USA, highlighting the Educate to Innovate program and in that same country the
STEM4SD Education program, which develops education for sustainability by creating links with the
local population. Precisely, this article will collect the educational policies that have been carried out
in the USA for the development of this type of education. In this article and thanks to the analysis of
certain programs, the importance of interdisciplinary STEM and STEAM education in our days will
be exposed for the promotion of sustainability directed towards sustainable development, thereby
creating more sustainable societies made up of more sustainable citizens, highlighting the importance
of education for sustainability through STEM and STEAM education creating links with the land for
the improvement of the rural world, which means establishing population, among other aspects.

Keywords: education for sustainability; STEM; STEAM; land; rural environment; interdisciplinary
education; USA; Spain

1. Introduction

If we refer to the current concept of sustainability, we must approach it as a concept
with a holistic character capable of providing a sustainable path to human development in
the 21st century without future generations losing resources or factors of the planet. When
we think about sustainability today we do not lose that holistic characteristic of the concept
accepting the foundation of the development of the human being as a sustainable develop-
ment where all its activities are related within it, considering sustainable development also
as a whole, where all actions must go perfectly adjusted to achieve holistic sustainability in
all areas.

But we must not forget that the concept of sustainability has undergone an evolution
in our time. Each of us will come up with an idea or several ideas when thinking about the
concept of sustainability. As Bermejo [1] expounds, several adjectives have been identified
with sustainability over time, such as ecological, green and even blue (in relation to the
image of the blue planet).
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Human responsibility in achieving sustainable development must be present in each
of our actions and deeds, as well as in our way of life. But before reaching the point of being
responsible citizens, we go through other stages: conscious citizens, strategists and finally
responsible citizens. Let us recall in this line the words of Mihalic et al. [2]: The “awareness”
phase involves social awareness of all sustainability issues, stimulates sustainable ethics and
informs the destination about appropriate and inappropriate behaviors. In the next phase,
sustainability challenges are translated into objectives, codified in destination strategies
and included in their “agendas” and lists of relevant policy instruments. The last phase is
sustainability implementation or responsible “action”.

According to the above, for citizens to be first aware, then strategists and finally
responsible for working towards the sustainability approach, one of the aspects lies in
education. The relationship between education, sustainability and environment, we find in
the 2030 Agenda, where it talks about Education for Sustainable Development (ESD) [3,4]

Together with this aspect, we indicate STEM and STEAM education; we must remem-
ber the Rocard report [5] of the European Commission (Directorate-General for Research
Information and Communication Unit) where the scarcity of vocations in the scientific-
technological field, identified as STEM, is pointed out; this scarcity was related to the
difficulties (at the level of purchasing power as well as at the gender level) of accessibility
to them by the student body. It is important to enhance the knowledge variable in STEM
disciplines in the educational and university system and to involve the incorporation of
women in work spaces related to these areas of knowledge [6,7]. To reduce gender in-
equality, countries have had to develop different programs in which the government and
academia have combined efforts for gender inclusion in terms of STEM competencies [8].

Bybee [9] is interested in STEM education, whose origin comes from the disciplines
Science, Technology, Engineering and Mathematics, and analyzes the different ways in
which this concept is used. Bybee [9] puts the focus on STEM education to improve the
knowledge of science disciplines in new generations of students, as opposed to the tradi-
tional educational approach, although he points out that there is still confusion and debate
about the implications of STEM education. However, despite the debate, it is clear that
STEM education goes beyond traditional education, as it seeks to provide solutions to
current environmental, social, and economic problems by interconnecting science disci-
plines. Kelley and Knowles [10] note that the loss of interest on the part of students towards
science disciplines is related to the scarcity of interrelation between these disciplines as well
as lack of real-world applications. As we are seeing, STEM/STEAM education involves
factors beyond mere traditional education, so it is essential that, if students are to acquire
competencies and skills interrelated with sustainability, the economy and, ultimately, the
real world, it is the teachers who must be prepared to transmit such a mission. It is im-
portant that teachers perform self-criticism to improve STEM education capacity [11] and
know how to integrate STEM education factors so that students can acquire the knowledge
and skills of these disciplines in the real world [12]. For this it is necessary that teachers are
properly prepared and committed to STEM education [13,14] and that, of course, teachers
can develop their activity with job continuity [15] and have adequate teaching tools for their
professional activity; in this sense, training programs have been developed in diversified
classrooms, in urban areas [16] or in rural areas, although in a very specific way [17].

STEM education can be developed at all stages of education, from pre-school to
university. Although STEAM education seems potentially rich to foster engagement and
learning of more students, it presents numerous challenges, including the preparation,
willingness and confidence of teachers to adopt such a curriculum, as highlighted by
Kim and Bolger [18]. In fact, in relation to STEM education, and agreeing with Xu and
Ouyang [19] it should be noted that we are facing a complex system, where not only
science disciplines interact, but also the educational community, teachers, students and
their environment, social, economic and environmental factors.

A relevant aspect in this field of action corresponds to the gender gap. Currently,
women are underrepresented in the STEM field and it is important to be able to break this
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trend by focusing on STEM education at an early age [20,21]. Within this education, it is
worth highlighting the gender gap described in national and international [22,23] studies
where we can conclude that it is boys versus girls [24–27] who present greater interest in
these science disciplines from the early educational stages [28], along with socioeconomic
factors and STEM teaching practices. In Germany, Goreth and Vollmer [29] point out that
the low participation of women in STEM professions does not correspond to the students’
own gender difference but to the “different technical socialization of women and men”
so they invite to change the views of the current normative roles for women and men.
It is necessary to break the stereotype of the student of STEM disciplines (male, urban,
acceptable socioeconomic position) from an early age and open the world of science to the
female gender.

On the other hand, within the context of rural education, several studies establish the
differences in performance between urban and rural students, in relation to science [30]
and mathematics [31,32]. We come across blended learning proposals to improve academic
performance in rural areas [33], and school networks to improve rural schools [34]. Another
important aspect to improve rural academic success corresponds to the training of rural
teachers, especially school principals [35]. However, there are still gaps to be studied in
rural schools, as pointed out in the review by Fargas-Malet and Bagley [36], in relation
to the promotion of research at early ages, research “with the children”, and not “of the
children”. Likewise, they indicate, as do other authors, that studies have been carried out
in relation to the availability of resources, population shortage, lack of funding, which is
why many rural schools tend to close. However, they propose strategies to favor these
rural schools, from the training of suitable teachers, virtual learning . . . A very relevant
aspect emphasizes the strong links developed between the rural school and the place, so
they propose “place-based curricula”. The sustainability of rural schools will also depend
on the members of the educational community themselves [36].

The rural environment offers a myriad of learning opportunities, both in formal and
informal education. As Goodpaster et al. [37] argue, a large part of the rural “way of life” is
the management of the social aspects of rural education, both in and out of school, strength-
ening ties with the land. Studies with implication of education in the rural environment
under STEM scenario we can observe it in the one developed by Ihrig et al. [38] where they
evaluated, in economically disadvantaged communities, experiences of teachers and high-
performing rural students who participated in an extracurricular STEM talent development
program, where they supported the use of STEM informal educational environments.

It is in the scenario in which the present work is developed, education for sustainability,
but focused on the rural environment, so the main objective of this work is to highlight,
through a qualitative approach, rural STEM/STEAM education as a possible solution to
the depopulation of rural “empty Spain”. Like other educational movements, STEM comes
from the political and educational sphere of the USA [9], although in recent years it is
promoted internationally [39,40] also in the European Union [8]. The work focuses on the
USA, the country in which STEM education emerged and which has developed educational
policies and educational programs of interest in this type of education. Subsequently, the
situation in Spain has been analyzed in terms of STEM/STEAM, looking for its applicability
in rural areas, as a strategy to be taken into account when fighting against depopulation.

1.1. Evolution of International Discourse on the Concept of Sustainability

The idea of sustainability began as a preventive response to the prospect of global
or partial collapse of the prevailing model of civilization [41]. Although it is true, the
historical journey through the evolution of the concept is of great interest to understand
the holistic concept of current sustainability. At this point, let us remember the United
Nations Monetary and Financial Conference held in 1944 in Bretton Woods, New Hamshire
(USA), with the assistance of 44 countries, which involved a series of agreements to focus
monetary and financial development after the near end of the Second World War and there
was talk of promoting peace and natural wealth, although everything that was said there
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was rather aimed at Europe and its recovery after the war situation. Years later the concept
of sustainable development would emerge, a concept that was is supported because such a
system does not threaten or challenge in any way the neoliberal structures of privilege and
reproduction of capital that the capitalist system imposed and spread through the Bretton
Woods institutions [42].

In the 1950s, a visible increase in pollution began to take place, leading to an awareness
of the situation that produced such pollution in the environment. These facts provided a
basis for the development of environmental ideas that forged the future of what would
later be known as modern environmentalism. Some ideas began to be forged in this decade
that would be the basis for modern environmentalism or ecomodernism [43] that would
serve as a beginning to face the future of the development of modern society.

A decade later, in the 1960s, is when we can certainly locate the origins of the aforemen-
tioned modern environmentalism, due to the environmental detriment that was already
latent at that time and the appearance of a growing concern for the then-existing environ-
mental deterioration. As Bermejo [1] states, in the 1960s there began to be awareness of the
proliferation of serious environmental problems that occur especially in OECD countries.
With such a situation we remember in 1968 the celebration in Rome of the so-called Club of
Rome where great connoisseurs of the situation met to discuss the concern for ecology and
the increase in environmental concern of the moment.

In 1972 the Stockholm Summit is held, an international conference in which dangerous
levels of pollution and environmental problems are considered. We must emphasize that
in this Summit the importance of education in environmental issues is mentioned. As
would be collected 30 years later at the Johannesburg Summit at the Stockholm Summit
they agreed on the urgent need to address the problem of environmental deterioration [44].

In the eighties, reference should be made to the fact that the United Nations published
“Our Common Future”, the so-called Brundtland Report, published exactly in the year
1887, a report of great interest due precisely to the issues addressed for the first time on
the concept of sustainable development. It defines the concept of sustainable, lasting
development, that is, ensuring that it meets the needs of the present without compromising
the ability of future generations to meet their own (Brundtland Report, 1987). Precisely
in the Preface of the President of the Brundtland Report explicit reference is made to
responsibility, “We live in a time in the history of nations in which coordination of political action
and responsibility is needed more than ever” [45]. Responsibility is a value that, when put
into practice to achieve sustainable development, will mean that each action or activity of
the human being has that connotation of help and social improvement for the future in
common, including the different stages of social awareness [2].

Also in the Preface of the President of the Brundtland Report we find the demand of
necessity that was made “What is needed now is a new era of economic growth, growth that is
powerful as well as socially and environmentally sustainable” [45]. We see in these words the not
only environmental focus of sustainability, but also social, something of great importance
in the magnitude of the concept.

In 1992, the Rio Summit [46] takes place, in which the three components of sustain-
ability are already observed and which was collected in the Johannesburg Summit as
Nogales [47] cites “the integration itself of the environment and development, with the three
components of sustainability included: social, economic and environmental”. At this Summit, a
global strategy is agreed to achieve sustainable development based on global cooperation,
establishing 27 principles on the rights and responsibilities of nations in the progress and
well-being of humanity [48]. If we refer to Principle 7 “Developed countries recognize their
responsibility in the international pursuit of sustainable development . . . ” and Principle 13 States
should develop national legislation regarding liability and compensation for victims of pol-
lution and other environmental damage” we summarize that the concept of responsibility
of the human being is exposed as an essential value at this time for the scope of sustainable
development. In Principle 10 “States should facilitate and encourage public awareness and
participation by making information available to all” something very important appears in
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all this and it is the concept of awareness: raising awareness among the population by
States will be crucial to deal with all environmental issues. Principle 11 “States shall enact
effective laws on the environment”. This principle already makes us reflect on the laws that
can be enacted and that are effective in protecting the environment, living beings, their
habitats, the land they inhabit, etc. And here we could expand this idea and take it to
the educational field, to the educational laws of each country. In Principle 22 of such a
document, an explicit reference is made to local communities “playing a fundamental role
in environmental management and development due to their traditional knowledge and practices”.
The local already takes on achieving sustainable development of great importance for all
that it implies in terms of culture and knowledge.

In 2002, the Johannesburg Summit is held, we must highlight two documents: the
Johannesburg “Declaration on Sustainable Development” and the “Action Plan”. The
Declaration once again reflects the importance of responsibility and of local communities
“we assume the collective responsibility to promote and strengthen, at the local, national, regional
and global levels, economic development, social development and environmental protection, pillars
interdependent and synergistic of sustainable development”. As noted by Nogales [47], this
Summit in Johannesburg is a meeting on sustainability, in which they are going to talk
about how to achieve greater development while respecting the environment, for developed
countries and those that are developing.

In 2015, an important event took place when world leaders adopted goals aimed at
achieving sustainable development, the so-called SDGs (inheritance of the old Millennium
Development Goals, MDGs). The 17 SDGs consist of 169 goals to achieve a better planet for
all by 2030. The 2030 Agenda for Sustainable Development proposes action in all areas and
at all levels, from the international to the local.

The words sustainability and sustainable development have been appearing more and
more repeatedly in academic-scientific studies, on the agenda of the main political parties
and in all the normative proposals that have to do with public policies [41]. The concept of
sustainability in our days implicitly carries a value of responsibility at all levels of action of
the human being, whether on an international, national, state or local scale.

1.2. Education as a Promotion of Sustainability in Rural Areas Creating Links with the Land

The 2030 Sustainable Development Agenda with its 17 goals aims to achieve a more
sustainable planet by the year 2030. All the SDGs to be met are of great relevance, high-
lighting among all of them SDG 4, the quality education that we will provide to young
generations and children, which will be our future societies. We have currently suffered
a pandemic with marked characteristics, the COVID-19 pandemic, which also led to an
educational change. As Bosch et al. [49] cite, it is required that young people acquire an
integrated and interdisciplinary preparation for science and particularly to understand
complex problems of engineering, biology, environment, spread of diseases and epidemics,
among other problems.

The need to provide quality education to the greatest possible number of people is
present in all the proposed objectives [50]. SDG 4 is the protagonist as it implicitly refers to
quality education in our time. If we ask ourselves what we mean by a true quality education,
we must answer that it is an education capable of responding to the needs of today’s society
and the society of school-age generations. A quality education is an education capable
of forming people who can solve current problems, people who are responsible in their
acts and actions towards themselves, their environment and future generations, people
capable of achieving sustainable development and capable of moving in different scenarios
of holistic sustainability. With a quality education, students must be prepared for their
demands and needs of the current age, adulthood and for future generations.

As Cantu-Martínez [51] cites, environmental deterioration can be observed both locally
and globally. Sustainability must be understood as a whole, there are no environmental
borders on the planet and the deterioration that the planet has suffered in recent decades,
due to pollution and the mismanagement of its resources by human beings, is present

45



Land 2022, 11, 1869

and observable at a local and global level and therefore we must think of local and global
sustainable development. The damage produced in nature, the breakdown of biodiversity
and the loss of natural resources occur at a local and global level. Therefore, since this
deterioration is present at a local and global level, it can be observed from local spaces.
And for all this, solutions to these facts can be found from the local level and local quality
education plays a fundamental role in such achievement.

Land in rural areas is of great importance to its inhabitants. The land shows a space to
live but also provides food and social welfare, it is more than the physical space where you
live. The territory is not an “objectively existing” physical space, but a social construction,
that is, a set of social relationships that give rise to and at the same time express an
identity and a sense of purpose [52]. The territory in the rural environment offers endless
opportunities and relationships to its inhabitants.

The school plays a fundamental role for the improvement of individuals and is capable
of providing solutions to the problems of today’s societies. The rural environment also
suffers from problems of great magnitude but also offers solutions thanks to the resources
that it possesses so valuable to offer quality education, fulfilling the aforementioned SDG
4 of the 2030 Agenda. In this scenario, the rural school has a role of great relevance for
promote sustainability by being able to create links with the land. Attachment to the land
in a sustainable way can be worked on in the rural environment by creating those social
bonds with an emotional base in the rural space.

The school institution can be the space from which social capital is generated, aimed
at strengthening citizenship and participation in the construction of the territory and
its development [53]. Rural territorial development must be worked from a sustainable
approach, observing and working on the opportunities that rural areas offer for it. The
school is a necessary means for rural development that can only be sustainable or it will
not be. And for all this to take place, socio-emotional-spatial links must be created between
the individuals of the rural environment and the rural environment itself. As stated [53]
the challenge is to be able to implement policies and actions . . . linked to school spaces,
and build and expand citizenship while simultaneously contributing to the competitive
insertion of the territory that allows the construction of a strategy for its development.
Educational policies and actions in schools should lead us to an improvement in the quality
of life in rural areas and in their rural communities, allowing rural sustainable development
in all aspects and with all the meanings that the word sustainability implies, so rural
development in the rural territory must be a sustainable social development, a sustainable
economic development and a sustainable environmental development.

As UNESCO [50] states, sustainable development begins with education. With all this,
we must see in education and the rural school a bridge to follow to create more sustainable
societies capable of giving holistic responses to existing problems, including existing
problems in rural areas and their territory. Education for the sustainable development, the
so-called ESD, is very necessary in our time, presenting some characteristics [54]:

“Is concerned with the well-being of all four dimensions of sustainability: the environ-
ment, society, culture and the economy, is locally relevant and culturally appropriate, is
based on local needs, perceptions and conditions but recognizes that the meeting local
needs often has international impacts and consequences. It concerns formal, non-formal
and informal education, accepts the constantly evolving nature of the concept of sustain-
ability, approaches content taking into account the context, international issues and local
priorities and is interdisciplinary”.

Analyzing all the above characteristics, we observe endless possibilities in education
to achieve the holistic meaning of sustainability, which currently has four dimensions and
not three, as we discovered at the Rio Summit, that interdisciplinary education is of great
importance at the local level for meet your local demands. The actions that are carried out
locally and in its territory reach national and international dimensions, let us observe the
planet as a whole, without environmental borders, where the actions that take place in any
land of any local community have an impact on the common planet for all.
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1.3. Objetives

Our main objective of study is to consider rural education as a possible solution
to rural depopulation in “empty Spain”, creating links with the land between the rural
population and its location in the territory. We have analyzed the problems of schools in
rural areas and we have reviewed the STEM/STEAM proposals that are being developed
in the USA and Spain, in order to advance in the defense of rural STEM/STEAM education
as a solution to rural depopulation. The general objective is to highlight the importance of
education in rural areas in order to bring about changes that will lead to the permanence of
rural areas.

To achieve this objective, the specific actions developed in this study were as follows:
initially, the situation in the USA was analyzed in relation to rural education and STEM and
STEAM education, reviewing the educational programs and laws that have been developed
in the USA, since it is the country where STEM education emerged. Subsequently, the
situation of rural and STEM education in Spain has been analyzed. Finally, a diagnosis
of this type of education in the Spanish rural environment has been made, trying to find,
through STEM and STEAM education, a solution to the problem of depopulation in rural
areas, getting young people to stay and live in rural areas, and consequently, that the
villages are not as aged. Likewise, through STEM and STEAM education, a solution is
sought so that rural women remain in rural areas because they have the same opportunities
as men. Finally, it should be noted that carrying out an interdisciplinary STEM and
STEAM education using the resources of the rural environment will create an awakening
of sensitivity in the students towards their environment and the land that surrounds them,
developing links between the land and the students.

To accomplish this objective, we have developed a qualitative methodology, initially
identifying the concepts of interest, their relationships through scientific literature in the
USA and Spain. After reviewing the articles, we conducted an analysis and synthesis of the
key factors that should be taken into account to develop rural STEM education. The results
are shown below.

2. Rural STEM/STEAM in USA

2.1. Rural Situation in USA

Although there is no single definition of “rural” [55], we understand rural regions
as areas with less populated settlements than urban regions, where the population is
fundamentally dedicated to developing an economy based on the primary sector, mainly
agriculture and livestock.

According to the National Center for Education Statistics, 9.3 million children are in
public rural schools. In the report by Provasnik et al. [56] the situation of rural education
in the USA is shown. The new classification system of the National Center for Education
Statistics (NCES), classifies twelve categories of location of school districts. As far as rural
location is concerned, he distinguishes between three types of rural areas:

- rural areas that are on the periphery of an urban area.
- rural areas that are at a certain distance from the urban.
- remote rural areas.

The rural population in the United States is declining over the last decades (Figure 1)
despite the fact that the rural area is greater than the urban area in the US, according to the
US Census Bureau.
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Figure 1. World Bank Rural Population Estimates (1960–2021). Rural population refers to people
living in rural areas as defined by the national statistics office. It is calculated as the difference
between the total population and the urban population. Source: World Bank.

In 2016, rural areas covered 97% of the land area of the country, but contained 19.3%
of the population (about 60 million people). Population growth has slowed in recent years
due to lower birth rates and declining net international migration, while death rates are
rising due to the country’s aging population.

In 2020, there were approximately 57.47 million people living in rural areas in the
United States, compared to approximately 274.03 million people living in urban areas.

The decrease that the general rural population has suffered during the last decade
(2010–2020) has not been carried out homogeneously throughout the country, since there are
rural areas with a developing population (those with greater purchasing power) compared
to rural areas in decline (those with the highest level of poverty). This change in the
population does not only respond to the level of wealth, since the type of developed local
economy has favored, in some cases, the increase in population. This is the case of an
economy based on tourism and leisure, both for young people and retirees [57].

In relation to education in the rural environment, we must point out that rural America
does not present homogeneity neither in the geographical aspect nor in the populations,
since it is made up of diverse communities, where different races and cultures coexist. Rural
education is under threat due to racial and class inequality [55]. Differences in graduation
rates based on race (white vs. Latino and African American) remain, with rural public
schools reflecting the class and racial segregation of the surrounding area.

One of the main problems to overcome this inequality is closely linked to public
funding, it is essential to increase the budget dedicated to these public rural schools.
Nugent et al. [58] points out the importance of being able to meet the budgetary needs of
almost ten million children who attend schools in rural communities across the country,
which represents about 20% of the nation’s student population and more than 23% of the
state. Public funds continue to be claimed to achieve competitiveness in rural schools, since
there are situations where access to advanced courses is limited for students from rural
areas. An example is found with Advanced Mathematics, whose offer in rural areas is half
that in urban areas. To this situation, we must add the shortage of rural teachers in key
areas, such as STEM subjects and English, as well as the high turnover of rural teachers due
to the fact that their salary is usually lower than that of urban teachers [59]. This situation
is also reflected in Canada, in the study conducted by Barter [60]. In 2006, research was
initiated to evaluate this problem in rural regions and to extrapolate it to different rural
localities. From the point of view of young graduate students and future teachers, problems

48



Land 2022, 11, 1869

related to the curriculum, lack of consolidation in the position, heterogeneity in teaching
assignments . . . were identified. These issues should be taken into account to improve the
competitiveness of the rural school.

In order to improve the activity of the rural teacher, the study by White and Kline [61]
provided a series of resources for rural teachers, adapted to the rural school, in order to
help students in education at school and in the community. This proposal is in line with
the suggestions of Corbett [62], who pointed out that the preparation of rural teachers
should go beyond professional training to “support ways of thinking about teaching in
rural contexts that are not standard and directly address problems persistent and pressing
rural issues such as: population loss, resource industry restructuring, resource depletion,
environmental and habitat degradation, and political land use.

Throughout this section, we can highlight the importance between school and location.
Thus, when we talk about localized education, we must work with the proposals of
Corbett [63], since the particularities of the school’s location must be part of the school’s
curriculum, in such a way that it is crucial to be able to connect the community in the rural
school, in order to reach the academic and educational success of the students. However,
according to Corbett, it is not about nationalistic policies, but about adapting and taking
advantage of the resources of the community itself.

Thus, in rural areas, the school takes on a broader meaning than in urban regions, as
it implies a greater commitment to the community in which it is based, improving and
increasing the services necessary for its proper functioning, and offering new opportu-
nities [55] so that strong links are established between the classroom, the school and the
rural community.

2.2. Sustainability in Educational Laws and Use of STEM/STEAM Programs Promoting
Sustainability in the USA

Interdisciplinary education allows us to work as a whole on sustainable development.
ESD is interdisciplinary because no discipline can appropriate ESD for itself; all disciplines
can contribute to ESD [54].

STEM education, an acronym for Science, Technology, Engineering, and Mathematics
began to gain strength in the US in the 1990s. The subsequent STEAM education also
introduced the Arts, making it more complete. STEM/STEAM education is an education
capable of solving current problems. As cited by Sanders [64], design and scientific inquiry
are routinely employed concurrently in the engineering solutions to real-word problems.
According to Toma and Greca [65] the meaning of STEM education is reflected in its main
objectives: (a) respond to economic challenges . . . , (b) identify the needs of workers . . .
to adjust to current labor and social requirements, and (c) emphasize the need to solve
technological and environmental problems. A major environmental problem in our time is
climate change and its work in schools is of great importance in our time. As Watson [66]
exposes with climate change and other environmental concerns becoming evermore present
and cumbersome, there is a necessity for increased education on these issues, especially in
the United States.

In 2010 is when this concept of STEM education gains strength as it is present in
the government policies of that country. As stated by Bosch et al. [49] President Obama
announced the “Educate to innovate” Program convening key community leaders and a
series of associations, companies, foundations, non-profit organizations and science and
engineering societies [67]. In this section we must highlight the publications Improving
K-12 STEM education and Improving STEM higher education [68–72]. In addition, the Ad-
ministration took steps to further bring STEM education to certain groups by highlighting
girls and young women Through innovative arrangements such as the NASA/Girl Scouts
of the USA partnership, the Department of Energy’s Women in STEM mentoring program,
and Numerous other commitments agencies across the Administration and the private
sector are creating opportunities for students [67,73]. In the USA, a STEM Education Plan is
drawn up every five years, the plan is a mandatory component of the America COMPETES
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Act of 2010, which requires that the Committee on STEM (CoSTEM) [74] and the White
House Office of Science and Technology Policy (OSTP) draw up a plan every five years
related to STEM education in that country.

Also launched the STEM plan, highlighting in this section Progress Report on the
Implementation of the Federal STEM Education Strategic Plan (17 December 2020) [75],
Charting a Course for Success: America’s Strategy for STEM Education (December 2018),
Summary of the White House Release Event for the 2018 STEM Education Strategic Plan (4
December 2018) [76], Summary of the 2018 White House State-Federal STEM Education
Summit (28 June 2018) [77], Progress Report on the Federal Implementation of the STEM
Education Plan (16 October 2019) [78].

Recently STEM education is also gaining in importance. In June 2022 the Departments
of State and Homeland Security are announcing new actions to advance predictability and
clarity for pathways for international STEM scholars, students, researchers, and experts to
contribute to innovation and job creation efforts across America [79]. And more recently,
in September 2022, it has been published Interagency Roadmap to Support Space-Related
STEM Education and Workforce, a report by the National Science and Technology Council
of the Office of Science and Technology Policy.

Practically all American Universities have organized STEM Institutes or Centers [49].
An institution to highlight in this section is Arizona State University, as it has the first
School of Sustainability in the world. We emphasize at this point that the state of Georgia
was the first to include STEM education in the Curriculum. In the 13-year pre-university
basic formal education (K-12), STEM education is worked on. The Washington State K-
12Integrated Environmental and Sustainability Education Learning Standards describe
what all students should know and be able to do in the area of Environmental and Sus-
tainability Education [80,81]. New Jersey became the first state to put climate change in
K-12 education standards, teaching climate change topics in classrooms from kindergarten
through high school.

In the USA, a STEM education is developed for sustainable development (STEM4SD),
promoting an idea of STEM education in a transdisciplinary framework, acknowledging the
complex context of global challenges and the need for integrating values, ethics, and world
views towards the development of sustainability mindsets and using science to do social
well [82]. STEM4SD Education is an education for today’s world where Interdisciplinary
STEM education is developed with a focus on sustainable development. One of the centers
that works with STEM4SD Education is the Smithsonian Center for Science Education
(SSEC) who promote STEM education for sustainable development.

According to Pahnke et al. [82] the offers of STEM Education for Sustainable De-
velopment (STEM4SD Education) must be guided by some guiding principles, let’s see
the following:

“Empower present and future generations to use science, technology, engineering, and
math (STEM) skills and reflective reasoning to solve complex sustainability problems”.

This makes us reflect on the importance of a STEM education for the future that works
on all the Goals of the 2030 Agenda, to achieve a fairer and healthier planet by 2030, where
sustainable development is not a utopia, but rather a constant work of each one of us.
STEM education is an opportunity for today’s world to use all the knowledge of Science,
Technology, Engineering and Mathematics for the service of the human being to make an
education that creates more responsible citizens capable of responding to existing problems
in the current world, always from a sustainable point of view, whatever the problem,
recalling at this point the current concept of sustainability as a holistic concept that includes
all the sustainabilities that can occur in our current world.
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2.3. Sustainability through STEM and STEAM Education Creating Links with the Land for the
Improvement of the Rural World

If we continue with what Pahnke et al. [82] expose about the offers of STEM Education
for Sustainable Development (STEM4SD Education) and that some rectors should be
guided, we will now remember the following:

“Encourage autonomous thinking and responsible action that takes place in the context of
the student and involves the social and natural environment of the institution, providing
the opportunity to implement and experience real changes in the community of students,
even on a small scale, which then strengthens their agency capacity”.

This brings to mind what we discussed in the previous section on the concept of sus-
tainability in our days and that it implicitly carries an action of responsibility in the human
being in each of his acts and actions. By promoting responsible action through STEM4SD
Education, that autonomous thought, which involves the student and the environment
(understanding here the local, the rural if it is present, the land of the rural then) makes us
understand that there will be real changes, that they will be present in the acts and actions
of the students reflecting in their activities and their behavior with the environment. With
STEM4SD Education, skills are developed so that students can make connections between
the personal and their local world, and the personal and their global world.

USA has launched policies and laws to improve rural education. In 2021, the bipartisan
Rural STEM Education Research Act was passed, a law that supports research to address
the challenges facing rural communities. Laws like this allow to emphasize learning in
the rural world with educational foundations in place, giving students the opportunity to
work through a STEM education in their communities and in their rural environment.

We must also mention the program (REAP) that was created to help rural schools. We
must also mention the Rural and Ready STEM initiative, which is an initiative to improve
STEM education in rural areas. According to Buffington in an interview conducted for the
Education Development Center in 2019, Rural and Ready STEM has three goals: to help
rural teachers improve their science teaching and learning, to help rural districts support
and maintain high-quality science learning and use technology to support STEM practice.

Many articles suggest that parents’ views of STEM education in rural areas are in-
consistent with the realistic need for students to learn principles and skills from the field
in order to compete in today’s economy [83]. From this point of view, one wonders if it
is not important that students develop attachment to place through STEM education for
the development of place (local/global) in a sustainable way. It is important to learn the
principles, the skills to work the land, but let’s not forget how important it is to create links
with that land if we hope that future generations want to stay on it or want to return to the
land they grew up on to work it. As Williams and Nierengarten [83] maintain, this issue
needs to be addressed because not only does parental attitude influence student interest
and achievement in STEM, but, in rural areas, parents often play an important role in school
councils and school curriculum development.

STEM education in rural areas is extremely important for rural communities, their
territory and students. It is important that rural areas “allow students to find meaning and
challenging work in the communities they love” [84]. The rural environment has something
that the urban environment does not and endless resources for a quality education to work
on sustainability and to create relationship links between students and their environments,
between the student and the local, between the student (who will one day be an adult and
will be part of a sustainable society) and the land that surrounds him.

Let us highlight at this point the interview conducted with Pam Buffington, Shona
Vitelli and Jill Neumayer DePiper of Education Development Center EDC [85], who live
and work in rural communities, and who believe that these areas have many assets when
it comes to learning and STEM teaching. When asked if there are advantages to teaching
STEM in rural areas, DePiper answered that “Certainly. There is an amazing amount of
opportunity here for place-based education”. As Vitelli puts it, “The advantage of teaching science
in a rural area is that you can use the natural environment as a teaching tool”. Buffington
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comments that “All students have a right to a high-quality STEM education, and we want to
harness the natural and human resources available to us in these rural communities to make that
happen”. From what we can see from her words, the rural, the local, the land has endless
resources for quality STEM education. As DePiper quotes “Rural children have a connection,
a passion for the place where they grow up”. This comment from DePiper leads us to think
about what that connection can be translated into, what it can lead to as an adult for that
rural child. As DePiper continues, “Rural kids may become the best advocates we have to protect
our coastlines, our forests, our mountains, because they’ll think, “That’s where I grew up’” STEM
education, and even better STEAM, an opportunity to create links between students and
their environment, the land in which they live with its living beings and their habitats,
links that can be produced at an early age and that will translate into a series of actions and
acts also in adulthood.

3. Rural STEM/STEAM in Spain

3.1. Rural Situation in Spain

Data from the Ministry of Agriculture, Fisheries and Food (MAPA) [86] show that the
rural population in Spain continues to decline in recent decades; According to the 2020
Census, there are 7,538,929 inhabitants, which represents 15.9% of the total population
in rural areas, occupying an area of the country with 84% of the total. Within the rural
population, a notable difference has been detected in relation to the proportions between
men and women within the rural environment compared to the urban environment: in this
rural environment, compared to the urban environment, there are 9.2% more men than
women. In the case of young people, the Ministry highlights a lower percentage (35.2%)
than the urban one, with the worrying figure of the decrease in said rate since 2011 (9.1%),
which provides a clear image of the population aged in rural areas.

These data give us an idea of the small population that lives in rural areas, so the term
used of “Empty Spain” [87] fits perfectly with the small population located in large rural
areas. As in the USA, the typology of rural areas is classified according to the proximity
or distance from the urban nucleus, since it is related to the distribution of the population.
We find areas to be revitalized (remote), intermediate or peri-urban, according to RD
752/2010 [88].

Almonte and García [89] point out “a prolonged loss and aging of the population that puts
its environmental, demographic and social sustainability at risk” in the Iberian Peninsula. We are
facing an aging and masculinized rural population, so we must focus on finding solutions
that increase the female and youth population in rural areas, as Gallego [90] highlights.
This fact means that we must ensure the survival of the rural environment by rejuvenating
the population, providing basic and necessary services, including a rural school linked to
the territory. Some recent studies have been identified where different educational stages
and STEM are analyzed [91,92] exclusively STEM/STEAM programs focused on the gender
gap have been developed in recent years [93–96].

3.2. Education in Rural Areas and STEM/STEAM Education

At this point we must point out that the new Education Law, Organic Law 3/2020, of
29 December, (by which Organic Law 2/2006 is modified), integrates, among other issues,
education in sustainability, and the Sustainable Development Goals of the 2030 Agenda,
very relevant aspects in rural STEM/STEAM education.

If we analyze how education has evolved in rural areas, we find, as indicated in the
Spain 2020 Report [97], very few data and few studies on rural schools to be able to draw
a priori conclusions on the characteristics at the national level. The disparity of the rural
environment implies that we are facing a heterogeneous rural school, with low population
density and early school dropout [98]. A relevant issue to deal with is early dropout in rural
school. At the level of VET, Salvá-Mut et al. [99] detects discrepancies between territories
at the national level, obtaining better results in areas of northern Spain compared to some
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regions of the Mediterranean and the south with lower results, with greater abandonment
of the school, however, it is not specified in rural or urban area.

Domínguez and Sánchez [100] analyze the PISA 2015 report on Spain, from the point
of view of rural versus urban education. It is evident that the population, outside the cities,
has been drastically reducing, and along with it, public services in the rural community,
including education, have been reduced. Over the last few decades, rural schools have
been closed, affecting the correct educational development of students located in rural
areas. This fact is not exclusive to Spain, since, in Europe, the situation of rural society
is also affected by depopulation and reduction of goods and services, presenting lower
academic performance than that obtained by students from urban centers. This academic
performance, an essential factor in characterizing the quality of education, is determined not
only by the social and purchasing power of the student’s family, but also by geographical
location: it is in this scenario that the rural school should play an important role creating
a link between students and the land. It should be remembered that, according to the
PISA Report [101], not all communities present the same results, this demonstrates the
heterogeneity of education in Spain, depending on the location of the school. The first
positions are occupied by Navarra, Castilla y León, Madrid and La Rioja, compared to
the communities that occupy the last positions, such as Andalusia, Extremadura and the
Canary Islands.

As has been indicated, by the end of the 20th century many schools located in rural
areas had already closed due to emigration to the cities. In addition, the teaching staff
was reduced, they became itinerant, so that job and educational stability was seriously
threatened. It should be added that the rural population is dispersed, as well as the
concentration of schoolchildren is reduced, therefore, the design of the classroom in a
rural school is quite different from that of an urban classroom, since, in the first case, the
same teacher and the same classroom accommodated students of different ages, known as
“multigrade classrooms”, as indicated by Olivares et al. [102], and abilities, which increased
the difficulty for students to acquire the skills required for their age correspondent, Santero-
Sánchez and Macías [103] point out that this drastic reduction in the number of teachers
has an impact on the lack of specialization in the teaching of subjects as opposed to the
urban teacher, who does not have such a large and diverse teaching load and can devote
himself to teaching the subjects of his specialty. In the case of mathematics, Santamaria [104]
points out differences in the student body in this competence due to the location of the
center, that is, the rural school versus the urban school. In this work, Santamaria [104]
analyzes the rural issue in the PISA 2015 report. He raises positive questions that may
be essential in rural centers to increase the assessment of subjects such as mathematics or
science, and integrates proposals for the future National Plan for Rural School, however,
currently we only find some regional initiative focused on diagnosing the situation of rural
education, as is the case of Aragon, Report of the School Council of Aragon [105], or to
diagnose specific cases such as multigrade classrooms in rural environment. This is the
case of González et al. [106] in Andalusia; where they analyze one of the characteristic
aspects of rural education: multigrade classrooms, identifying management difficulties
of this type of classroom by teachers, are relevant issues that must be taken into account,
in order to achieve a competitive rural education through these multigrade classrooms:
“training initial and continuous teaching, the provision of material resources and infrastructures
and a greater assignment of teachers” according to González et al. [106].

Martínez and Bustos [107] refered to the general problem of the rural school under
the “invisibility” scenario, a concept that accommodates the multitude of factors that
affect the loss of education in rural regions, those that range from educational policies
to the administrations unaware of the casuistry of the rural world, including the lack of
coordination and management between the responsible entities, as well as the lack of
digitization, school dropout. Faced with this fact, Olivares et al. [102] propose the rural
school in the 21st century “open to the digital territory from the local territory”.
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However, despite the difficulties presented by the rural school, it is clear that, in the
21st century, this form of education, developed in regions with low population density,
is capable of adapting to new technologies, albeit very slowly. This is indicated by Pérez
and Martínez [17] in Asturias. The new rural classrooms must be able to adapt to new
technologies without losing the essence of local education. With the new tools we will
be able to increase the link between the land and rural students, favoring “new learning
scenarios” [108]. Thus, the rural classroom is presented with great potential as a source
of wealth in innovation, motivation and adaptation of new methodologies, thanks to the
integration between the students, the school, the community and the land. This strong
bond favors the ability to develop STEM/STEAM projects.

Tamargo et al. [109] in the Autonomous Community of the Principality of Asturias,
analyze the interest of Secondary school students in STEM/STEAM subjects, at an urban
and rural level. We are interested in this study since a gender difference is detected,
although with certain considerations: among the students who choose technical sciences,
it is the boys who outperform the girls by 60% in this branch; while in the case of Health,
Natural and Arts Sciences, it is the female students who outperform males by more than
50%, both in urban and rural settings. The gender difference between STEAM subjects
does not show large differences in rural and non-rural environments, except in Arts and
Mathematics. The study of Arts stands out, where in rural areas female students are more
interested than male students, while in urban areas the opposite is true. Continuing with
Mathematics and Exact Sciences, we find an inverted scenario: it is the female students
in urban areas who show a greater interest (although less than that of the male students)
than the female students in rural areas, who show little interest in this subject. On the other
hand, an interesting issue identified in the article is the weakness related to the educational
system: they detect the “inexistence of educational policies specifically related to the integral
STEAM model”.

Spain still needs to continue deepening research and integration of the STEM/STEAM
model, especially in rural areas, as it lacks sufficient research to date. We corroborate this
with recent bibliometric studies [110–112] where there is hardly any Spanish representation,
although none of the articles identified correspond to rural areas. Ferrada et al. [110]
analyzes publications between 2010 and 2018, identifying a single article from Spain on
STEM in SCOPUS, although without referencing rural areas. On the other hand, in the
bibliometric analysis of Sánchez and Martínez [111] conducted between 2010 and 2020
on STEM education, identifies the United States as the largest producer of published
articles (33), compared to Spain (4). However, none of the publications referred to STEAM
disciplines in rural areas. The results show that STEM studies have continued uninterrupted
until today, although the interest generated in the scientific community has been irregular.

An important aspect to evaluate is the role that this type of education plays in the
future of students. Analyzing the demand for graduates with STEM/STEAM training, it
has become evident that this type of education generates professionals who are currently
in demand. In a European scenario, it should be noted that an increase in the demand for
professionals trained in the STEM/STEAM education system has been estimated, focused
on the Vocational Training level, trying to find an outlet for occupations related to STEM
sectors, among them, the IT sector. It is estimated a higher demand, with greater skills
and abilities provided by the STEM study, such as creativity, cooperation, problem solving
. . . able to innovate thanks to multidisciplinary teamwork, CEDEFOP [113] indicates that
“around 48% of STEM-related occupations require middle-level (upper secondary) qualifications,
many of which are acquired through initial Vocational Education and Training (VET) at the upper
secondary level”, however, according to CEDEFOP (2015), Spain has a level of STEAM
graduates below the European average [114].

According to this report, within Europe there is no homogeneity in relation to VET
graduates in STEM subjects. It is worth noting that Bulgaria, Estonia and Cyprus account
for more than 40% compared to Belgium, Denmark and the Netherlands for less than 20%.
Spain also does not reach the European average during the years 2006, 2001 and 2015
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(Figures 2 and 3). Outside of Europe, the United States, along with Canada and Australia,
do have a higher percentage of STEM graduates. At the national levelMoso-Diez, et al. [115]
analyzed the differences between autonomous communities, in relation to VT and STEM
subjects, evidencing the interrelation between VT specialization and supply and demand.

 

Figure 2. Percentage of VET graduates in STEM subjects in 2006 and 2011. Source: CEDEFOP 2014.

 

Figure 3. Percentage of VET STEM (science, technology, engineering and mathematics) graduates
in 2015. Source: CEDEFOP 2015. Source: CEDEFOP calculations based on Eurostat data/UOE data
collection on education.
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In these graphs we can see that in 2015, although the European average has risen
slightly (30.8%), Cyprus has the highest percentage (57.6%) while Spain remains below
25%, without reaching the European average of VET graduates in STEM subjects (Indicator
2050: STEM graduates from Upper Secondary VET).

According to this report, the supply of ICT and STEM graduates from upper secondary
education is insufficient to meet the demand. Very few young people are studying STEM
subjects. Entry requirements and dropout rates are high and women’s participation is low.
It is clear that, as the title of Usart et al. [27]: “The field of STEM does not attract female talent”.

Sancha [116] proposes competencies in STEM disciplines in Vocational Education,
betting on a green and digitized education. More people, especially women, are now
being encouraged to study ICT and STEM subjects. In Spain, trying to promote these
STEM careers among women, several studies have been published where they analyze this
situation [26,117] to give visibility to women and overcome educational barriers.

One of the example can be found in the scarce participation of women in scientific
dissemination channels, as is the case of YOUTUBE [118]. Tomassini [119] analyzes the
gender gap in scientific-technological disciplines, identifying some gaps in STEM training;
coincides with the differences detected in López Capdevilla [120], which proposes incor-
porating a greater number of female scientific references in the syllabus of ESO subjects
to achieve a greater impact on students and a greater familiarity of women and science,
not only use it occasionally. In addition, Moso-Diez et al. [121] points out that the “loss”
of women and girls in STEM disciplines is detected from the beginning of the choice of
related subjects, even those who choose this path have greater difficulties in leading STEM
careers. This gender gap is detectable in STEM VET.

An integrated STEM proposal is proposed by Thibaut et al. [122] to increase motiva-
tion for STEM subjects and careers, however, there is no consensus in the development of
instructions for this approach, so it is necessary to continue investigating to stimulate stu-
dents in these subjects, providing new tools and methodologies as pedagogical alternatives,
in an integral way for students [123].

Within the university world, the promising results of Martín-Sánchez et al. [124] at
the University of Extremadura, to train future teachers, point to a strategy where they
establish the connection between ESD and STEM through a Service Learning (SL) method-
ology, providing more tools to future STEM teachers. Martínez-Campillo et al. [125]
confirmed the effectiveness of this methodology with undergraduate students of Business
Administration at the University of León, providing comprehensive training and higher
academic performance.

4. Discussion and Conclusions

One of the biggest problems in rural Spain is depopulation. In addition, the existing
population in rural Spain is very old, male-dominated and with hardly any generational
replacement. The rural environment is an area in demographic decline. This depopulation
is a consequence of some facts, it is not a cause and as such we must face it for the
improvement of the situation. We must emphasize that people have the right to be able to
remain in rural areas with stability in their lives, be it economic, social, emotional and, of
course, environmental. If we want to bring about change, we have to create the conditions
for development in rural areas, a development that must be sustainable or it will not be.
There are four fundamental factors to fix the population in rural areas: education, health,
technology and employment. Education is the protagonist and the other three factors
revolve around it; let us remember then the 17 SDGs of the 2030 Agenda that revolve
around SDG 4. If we want changes for today and tomorrow, we must think about the
education we give to our current generations of children and young people. For the rural
environment to continue to be well educated, it will be necessary for rural people to have
sustainable actions and deeds that speak of sustainability in its four dimensions.

Education in the rural environment presents a scarcity of research articles, not only
in Spain, but also at the international level. There are common issues such as the scarcity
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of resources, which cause a loss in the effectiveness of education, either due to the lack
of interest of the students, or due to deficiencies of the teachers, gender, socioeconomic
or political issues. Both in the USA and in Spain, problems are detected in the academic
success of students in rural areas compared to urban areas, such as lack of infrastructure,
low population density, lack of funding, lack of management in the administrations . . .

On the other hand, STEM and STEAM research has not been homogeneous over time;
currently, in Spain it has focused on the visibility of women in scientific fields, integrating
gender differences. It is important that teachers become involved in the new strategies
proposed in STEM/STEAM education to reach the largest number of students from an
early age. Within the STEAM disciplines, we have identified mathematics as a subject
with difficulties in rural areas. The Mathematics White Paper [126] presents the STEAM
approach as a source of empowerment of educational competences related to mathematics,
proposing 64 measures to promote science in Spain, from different areas, including gender
equality, dissemination and research. Most of the research has been carried out in urban
areas and rural education is invisible to STEAM programs. It is proposed to correct this
situation, as the intrinsic characteristics of rural education favor the successful development
of STEAM programs in gender equality. It is necessary to provide funding, resources and a
stable staff of motivated teachers to promote STEAM careers in rural areas. Conducting
interdisciplinary STEM and STEAM education using the resources of the rural environment,
using their land, among other things, will create an awakening of sensitivity in students to
the land around them that will have short and long term consequences for the care of the
land itself in rural areas.

As we have discussed, internationally, there is little research related to STEM education
in rural areas. Rural education suffers from lack of resources, lack of teachers and low
school performance. In the USA, STEAM and STEM programs are being developed in a
more advanced way than in Spain, both in urban and rural areas. The point is that we are
facing a possible solution to the Spanish rural depopulation, making use of STEM/STEAM
disciplines from an early age, to foster the link between the land, its resources and the
educational community as an essential part of the new generations of rural professionals.
We found few success stories in rural schools, as an example we point out the work in
Victoria, Australia [127] under the broad integrative concept of STEM education described
by Bybee [9]. According to Murphy [127], the success of STEM disciplines in these rural
schools was located in the strong link of the school with the land, with the community, with
its local resources and with a motivated and committed educational community, as well as
the promotion of these disciplines in the real world.

In relation to the gender gap evident in STEM/STEAM disciplines at the international
level, it has been confirmed that, in Spain, the presence of women in scientific-technological
disciplines is still scarce. This situation is not exclusive to Spain, as it is a global problem,
as described in the European W-STEM project [128] where strategies are sought to improve
the incorporation of women in science. Likewise, the 2018 UNESCO report [129] identifies
obstacles in female STEM careers, where only 30% of the positions linked to STEM disci-
plines correspond to women. It is paramount to be able to generate interest in science from
an early age, to facilitate access and motivation in scientific-technological careers. It should
be pointed out that, as Echazarreta et al. [130] the economic inclusion of women in the
professional world continues to be a barrier for this gender, so that we find an inequality at
the international level in terms of economy and professional women, so that, if we focus
on the rural scenario that concerns us, we start from the same situation of imbalance. In
Spain, the Ministry of Education and Vocational Training has recently created the figure of
the STEAM Alliance, from whose portal the contribution of girls and women in STEAM
disciplines is encouraged from a very early age, coinciding with the work developed in
Cáceres by Sandoval et al. [131] which is committed to the training of women scientists
from the time they start school.

Joining the concepts of rural Spain, STEM/STEAM and women, it is important to
highlight the efforts to advance in the field of women and rural STEM/STEAM, despite
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the little research developed to date. We highlight the program “Conéctateen el medio rural.
Digital skills in rural Spain. Breaking the gap”, proposed in April 2022 by the “Association of
families and women in rural areas” (AFAMMER), whose objectives are mainly focused on girls
and women, seeking to stimulate their curiosity and skills in STEM careers, ensuring their
entry into the digital economy. A recent example is that of the Canary Islands, where the
rural STEAM Lab (https://laboratoriosteamrural.com/ accessed on 15 September 2022) has
been presented, a project in which 24 rural schools have been trained in learning techniques
focused on STEAM topics, and which has generated great acceptance by teachers and
students. We also highlight the work of the bMaker project (https://bmaker.es/ accessed on
16 September 2022), with STEAM methodology, to increase STEAM vocations in rural areas.

Finally, it should be noted that in Spain, several authors are calling for a National
Rural School Plan that integrates the new methodologies, since there is still a lack of
greater involvement on the part of the institutions to enhance the value of the educational
system based on STEM/STEAM strategies; localized educational plans could be planned,
depending on the locality where the rural school is located, incorporating all the necessary
disciplines in each of the educational stages.

We should look to US government programs and policies, specifically STEM4SD
Education, to train children from an early age towards environmental sensitivity and
sustainable development. The rural classroom has great potential to promote the ability
to develop STEM/STEAM projects linked to the territory, and with gender equality, from
the beginning of the students’ educational stage, fixing population in “empty Spain”. The
rural environment and its territory need to move towards a social transformation born
from the development of eco-sustainable competence in the local rural school. The rural
environment, its inhabitants and its territory need solutions that allow a sustainable local
and rural development and the interdisciplinary STEM/STEAM education for sustainability
achieves such purposes.
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Abstract: The growing scarcity of water for human consumption in southern Europe is driving
today’s public administrations to search for new ways of optimising its availability. Within this
context, the purpose of this paper is to analyse whether citizen participation is an appropriate way of
improving the management of available water, as several international organisations suggest. This
study is part of a research project carried out by the University of Seville in Spain on behalf of the
city of Seville’s metropolitan water supply company, hereinafter EMASESA. A qualitative method
is applied in this research using pre-mortem testing techniques, enabling a specific participation
tool to be designed, called the EMASESA Water Observatory, which this article describes in detail.
The tool produced specific measures aimed at better addressing drought situations. In view of the
practical application of this newly designed tool, we conclude that citizen participation is indeed
useful in identifying solutions to improve public water policies and drought management. It is also
concluded that the tool’s design calling for active participation is a positive factor in its application.
Finally, the tool has also demonstrated that it generates knowledge that can be used to address other
water-related issues and challenges, beyond those related to water availability.

Keywords: water; drought; climate change; environment; sustainability; citizen participation; pro-
gramme assessment; evaluation

1. Introduction

Water, a natural resource that is essential to life, is a human right recognised by the
United Nations since 2010 [1]. This right implies sufficient, safe, acceptable, physically
accessible, and affordable water for personal and domestic use [1]. Two billion people,
equivalent to 25% of the world’s population, still suffer from lack of access to safe drinking
water in the world [2]. This circumstance underlies the recognition of this right and its
fulfilment [3,4] being established in Goal 6 of the 2030 Agenda, dedicated to “Clean Water
and Sanitation”, the first target of which calls for universal access to safe drinking water for
the entire world population by 2030 [5].

In Europe, most countries have 100% of their population connected to the public water
supply [6]. However, around 20% of Europe’s land cover and 30% of its population is
affected by water stress [7], i.e., when water demand exceeds water availability. Situations
of water scarcity are becoming increasingly frequent in southern Europe due to lower
rainfall and advancing desertification [8], aggravated by climate change [9,10].

Over the last three decades, the surface area and population affected by the number
and intensity of droughts in Europe has increased by 20% [11].

It is true that another influence on lower water availability is the growth in the
European population over the last 50 years, which has led to an increased demand for
water on the continent and a reduction in Europe’s renewable water resources [7].

In cities with high average temperatures throughout the year, such as Seville in
southern Spain, there have been numerous droughts, the most serious and recent being
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those that occurred between 1991 and 1995 and in 2017. This reality is common to southern
Europe and to cities and territories in this region. The droughts have stimulated increased
efficiency in human water consumption. Consumption per inhabitant per day in Europe
and in countries such as Spain has fallen in recent years to 128 [12] and 133 litres [13],
respectively. These data show society’s degree of awareness with regard to water, a factor
that has a positive impact in situations of drought.

Apart from human consumption, there are many other factors that affect water avail-
ability, especially external ones such as the volume of inflow. Thus, rivers in general, for
example the Guadalquivir in Seville, are estimated to experience reduced inflowing water
volume between 8 and 20% by the year 2030 [14], due to higher average temperatures and
lower rainfall.

Precisely because of its acute vulnerability in this matter [14,15], and in line with a
concerted effort towards sustainable urban transformation [16], cities such as Seville, Paris,
and Amsterdam declared a climate emergency in 2019, before the same declaration was
made at the European level with the approval of the European Green Pact [17].

Faced with this problem, leading international organisations, such as the United
Nations through UNESCO [18] and the Organisation for Economic Co-operation and
Development, hereinafter OECD [19], are calling for more inclusive and democratic water
governance [20], as well as a more proactive change in water consumption management.
Through this, they aim to identify solutions and establish measures under a rights-based
approach [21], so that different measures can be developed [22].

Within this context of searching for alternative ways to address the problem via new
public actions, those international organisations have recently opted for citizen participa-
tion [18–20]. However, they do not articulate what this participation means and put it into
practice to improve the management of water availability and drought situations.

The United Nations, in particular, acknowledges the importance that citizen partici-
pation can have on keener management of water resources, on the formulation of public
water policies, and as a means of ensuring those policies meet their objectives [18].

Likewise, the OECD [20] establishes participation, along with effectiveness and effi-
ciency, as essential dimensions for improving public water policies. By creating areas or
circles of trust with the general public and guaranteeing citizen inclusion, government agen-
cies can legitimize democratic actions through greater social equity, and thus, strengthening
their decision-making processes [23].

Consequently, in view of this problem and the recommendations from international
organisations, the purpose of this paper was to analyse whether citizen participation was
an appropriate way to improve management of available water and drought situations in
cities such as Seville.

Thus, our first hypothesis is that establishing a specific, properly articulated citizen
participation tool that offers information and specialised knowledge would be an effective
method for finding new solutions to the problem under consideration.

Our second hypothesis proposes that such a tool for citizen participation could, in turn,
generate solutions for other water problems, beyond those related to water availability.

Therefore, the main objective of this research was to identify how to articulate citizen
participation, develop a specific citizen participation tool for the specific case in question,
and determine how to implement participation to address the challenges brought about
by drought in cities such as Seville. In this study, we reviewed the literature to see if any
instrument for citizen participation had already been developed or applied to other settings
and, if not, design a specific tool for our purposes.

2. Materials and Methods

This study used three main sources for its research: information analysis, focus groups,
and a questionnaire.

First, information analysis was carried out [24] to ascertain whether any tools for
citizen participation in the field of water had already been applied, with the intention of
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replicating them for cities in Europe that are particularly affected by drought situations,
such as Seville. A literature search was run using ‘participation’, ‘water’, and ‘drought’
as keywords, and ‘Europe’ as the geographical reference area. The search was run on
major international multi-disciplinary databases (WOS and Scopus) and another search
was conducted using Google as the general search engine.

As a result of this exploratory phase, the Paris Water Observatory [25] was identified
as a reference at the international level, whereas, within Spain, we discovered the Terrassa
Water Observatory [26] and the Observatory of Water Prices in Catalonia [27].

The next stage was to study their replicability by assessing the origin, purpose, objec-
tives, and practical articulation of the three reference models found.

The Observatory of Water Prices in Catalonia was excluded because its aim, objective,
and articulation [27] solely focused on the price of water, which did not match the purpose
of our research.

As for the Paris and Terrassa Water Observatories, created in 2010 and 2018, respec-
tively, the reason they were created was from a demand by citizens to have the water
service in their respective territories municipalized [25,26]. The underlying objective, in
both cases, was to guarantee a public high-quality water supply service with citizen control
once water has been brought back under public management. These two observatories are
articulated as extra-governmental bodies [25,26] in which citizens play a proactive role.

Unlike these cases, cities such as Seville already have a public water supply service.
Therefore, the demand to municipalize a service that is already public was not consistent
with our objective in starting processes of citizen participation. This situation occurs in
many cities in Spain and southern Europe.

Furthermore, the initiative to set up these citizen participation processes did not
come from the public, but rather from the water operating company itself, to identify
solutions and alternatives that better deal with drought situations and manage the entire
water cycle in general at the local level, in response to suggestions from international
organisations [18–20]. Given that the initiative comes from the water company itself, the
organisation and articulation of the tool has a governmental character, with citizens having,
at least initially, a reactive role.

Therefore, the reference models found in the exploratory phase differed from our
initiative in terms of motivation, goals, and organisational and citizen roles (Table 1); thus,
we chose not to replicate these tools.

Table 1. Comparative analysis of citizen experiences aimed at better water management and the
Paris and Terrassa Water Observatories. (Source: authors).

Comparison
Variable

Paris and Terrassa Water
Observatories

Other Citizen Experiences

Origin and motivation To municipalize the water
utility servcice

To apply recommendations of
international organisations on

implementing citizen
participation processes

Initiators of participation Citizens Public water utilities

Main goal To guarantee the water service
is public in character

To identify solutions for
drought situations and, in

general, to improve the entire
water cycle

Organisation
Extra-governmental,

independent of public
administration

Governmental

Citizen role Proactive Reactive
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Consequently, the difference between the two studied initiatives and our case, where
cities already have a municipal public management service, meant that these experiences were
not replicable. This led to the decision to specifically design a tool for citizen participation.

We chose a qualitative study design using focus groups, following Krueger [28], who
proposed that meetings of a limited group of people with homogenous characteristics (in
this case, people with expertise in water management) to discuss a researched topic, in a
horizontal way, was an effective method. We also used pre-mortem analysis in the focus
groups [29,30], a technique that imagines that a strategy has failed; in the first phase, the
causes of failure are identified, and in the second phase, possible solutions to avoid failure
are defined.

The pre-mortem analysis technique was employed because of its value in deciphering
and anticipating possible risks when undertaking projects that are subject to significant
uncertainties and areas of ignorance during implementation, such as this unprecedented
participation tool. Thus, possible risks were drawn up for each focus group and, once
identified, the focus groups suggested solutions to be implemented to achieve optimal
adaptation of the participation tool.

These focus group meetings lasted two hours, during working hours, and involved
24 key informants, who made up the total population of managers in the company. The
24 key informants participated in all meetings freely and voluntarily, without receiving any
kind of incentive.

The purpose of the tool had already been defined, providing an answer to the ‘why’
and ‘what for’ of the tool and which matched the purpose of our research. Thus, the
objective was to identify new strategies for better management of available water. This
purpose is applicable to water operators that also have public management and are looking
for new solutions to the common challenge of drought.

The choice of our key informants is justified, first, because they are the people that are
going to be using the participation tool, so their participation in designing the tool helps
ensure maximum suitability. Second, they are the people with the keenest understanding
of the public water management company’s interests

A total of four focus groups meetings were held, with the same participants. In the
first meeting, the name of the tool was discussed to facilitate its design under an already
established name, and it was agreed that it should be called Water Observatory, following
the example of the Paris and Terrassa Water Observatories, in order to make the tool more
recognisable and identifiable within the water sector.

The main topics of interest to the participants when defining the Water Observatory
were identified. Questions about the design of the participation tool included:

• What are the key points that should determine the participation tool?
• How should the tool be articulated, i.e., what architecture should it have?
• Who should participate, and why?

The second meeting designed the key ideas of the participation tool, thus answering
the first of the questions posed in the previous meeting. The participants in this session
agreed on the following as key ideas of the tool:

• Horizontal nature, so that all participants in the Water Observatory have equal oppor-
tunity to contribute ideas, regardless of its format and dynamics, thus ensuring a truly
participatory nature.

• Balanced nature, so that there are an equal number of internal members or members
belonging to the public company as external members in the established participation
areas. This was important given that the central goal of the tool was to generate
knowledge shared between the company and society.

• Flexible nature, with both permanent and visiting members, depending on their profile
and the specific topic to be assessed.

• Advisory nature, offering solutions to problems in this subject, but without displacing
the company’s decision-makers, given that the public company has a Board of Direc-
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tors that is responsible for decision-making, and who, legally, cannot be replaced by
any other body.

• Geared towards results and impacts, given the Observatory’s objective of prioritising
the search for measures to cope with drought situations in Seville.

At the third meeting, in response to the question on how the Observatory should
be organised, it was decided to structure the participation tool in advisory panels, as
opposed to using other techniques. This opened up space for reflection, geared towards
the underlying objective. It was agreed to establish as many advisory boards as there
are management areas in the public company. An Observatory structure based on the
company’s own structure would provide the dual advantage of making its organisation
more easily identifiable from the outset and, most importantly, facilitate the assignment of
tasks and responsibilities when running the Observatory.

The work in the fourth and final meeting was aimed at identifying who should
participate in and form the Water Observatory. It was decided to establish criteria for
participation, as opposed to an assembly, to guarantee the legitimacy of each participant
in the Observatory by establishing institutional legitimacy, legitimacy via expertise and
knowledge, legitimacy as sufferers of the problem, and legitimacy via representativity. This
way, in the nature of pre-mortem analysis, the company could establish a participation
system that would prevent any key agent being deemed to lack legitimacy to participate in
the advisory panels, or any lack of legitimacy in the proposals reached.

All the participants were recruited by direct invitation from the company, based on
the above-mentioned participation criteria. Thus, all neighbourhood organisations, envi-
ronmental associations, consumer associations, public administrations, and professional
associations in the area were invited. In addition, all university experts from the nearest
universities, whose areas of specialisation included water management and drought, were
invited to participate. As indicated in the results, eight advisory roundtables were held
with the people who were invited to participate.

Finally, we implemented a tool for citizen participation, called the Water Observatory.
Setting up the Observatory made it possible to test its validity as a method for apply-
ing participatory processes in questions of water management, as it is described in the
following sections.

Finally, as a third method of assessment, a questionnaire was used to evaluate the
effectiveness of the Observatory once it had been implemented. This questionnaire was
addressed to a total of 36 participants in the Observatory’s advisory panels after they had
been set up, who therefore represented the targeted sample. The questionnaire was divided
into a total of 31 items, in two blocks, including: assessment of participation on the advisory
panels and uses and usefulness of the results achieved through the advisory panels. The
results of the questionnaire are discussed in the following sections. The questionnaire was
online, using a Google form. The questionnaire included multiple choice questions, using a
Likert scale.

3. Results

Implementation of the Water Observatory tool enabled the proposed hypotheses to
be tested.

From a quantitative point of view, it should be noted that eight advisory committees
of the Water Observatory had been held to seek proposals for dealing with drought situa-
tions. As shown in Table 2, the solution adopted to articulate the Water Observatory was
through advisory boards. The average number of participants in these advisory boards was
36 people, 52.7% of whom were external participants, or those not belonging to the Seville
public water company, and 47.3% were internal participants, or company personnel. This
complied with the parity of the tool, an aspect that is also included in Table 2 as a solution
to the risk of the establishment of non-feasible proposals.
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Table 2. Summary of the Water Observatory design through pre-mortem analysis: risks to be avoided
and solutions taken.

Questions Concerning the Design of
the Water Observatory

Solution Taken Risks to Be Avoided

What are the main key points that should
determine participation tool?

Horizontal nature Inequality between participants

Balanced nature Setting unfeasible proposals

Flexible nature Setting general rather than specific
proposals

Advisory nature Exceeding the Observatory’s sphere of
competence.

Geared towards results and impacts Participation tool becoming an end in
itself

How should the tool be articulated, i.e.,
what architecture should it have?

Advisory panels, one per division in the
firm organisation.

Restrictions to air views openly

Inability to manage the Observatory

Difficulty to assign responsibilities for
suitable implementation of the

Observatory

Who should participate, and why?
Channels that legitimise participation:

institutional, expertise, and knowledge,
sufferers of problem, representativity.

Lack of legitimacy of people forming part
of the advisory panels

Lack of legitimacy of the proposals made

Source: authors, from focus group meetings held.

In terms of results, the advisory panels enabled the first of our hypotheses to be
accepted, given that a direct result of the Water Observatory was the specialist information
and knowledge on solutions and alternatives to the problems of water availability in Seville.
We produced an Emergency Plan for drought situations for the city of Seville developed
through the Observatory’s advisory panels.

Likewise, the second of the established hypotheses was accepted, given that solutions
have been generated for other water-related problems beyond those that refer to the
availability of water in the area, as a result of the advisory panels held by the Water
Observatory. These other problems related to the quality, accessibility, and affordability of
water. In response to these other problems, the Water Observatory developed the Seville
Emergency Climate Plan. The questionnaire also demonstrated the validity and usefulness
of the Water Observatory as a tool for citizen participation in improving the management
of water availability for the city of Seville.

In terms of its usefulness, as shown in Table 3, the Observatory was perceived by
participants as a tool that favoured transparency, generated circles of trust, and ensured
the proposals produced were both appropriate and legitimate. It was also seen as a
tool that improved information, communication, accountability, and decision-making.
Additionally, it prevented conflicts and encouraged public–private collaboration and co-
operation between institutions.
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Table 3. Evaluation of usefulness of the Water Observatory. External participant % rating and
employee % rating.

Participants in the Water
Observatory from outside

the company

High consideration
(75–100%)

Information channel (72%,
97%)

Communication channel
(69%, 97%)

Transparency (100%, 100%)
Generates areas of trust (100%,

89%)
Suitability of agreed measures

(100%, 89%)
Legitimacy of agreed
measures (89%, 89%)

Medium
consideration

(50–75%)

Prevent conflicts (42%,
61%) Accountability (53%, 64%) Decision-making (94%, 78%)

Low consideration
(25–50%)

Public-private
co-operation (61%, 42%)

Collaboration between
institutions (89%,

Low consideration
(25–50%)

Medium consideration
(50–75%)

High consideration
(75–100%)

Participants in the Water Observatory that are company employees

Source: Prepared by the authors based on questionnaire to participants in the Water Observatory.

Regarding its validity as an instrument, the results of the questionnaire also showed
that the Water Observatory was positively viewed in terms of its dynamics and organisation.

As shown in the table below (Table 4), more than 80% of the Observatory’s participants
considered that the mechanism for proposing Observatory discussion topics, participation,
dynamics used, people participating, and calendar of advisory panel meetings were suitable.

Table 4. Evaluation of the dynamics and organisation of the Water Observatory.

Indicator
Assessment

Percentage of Positive Responses Remark

1. Degree of suitability of Observatory
discussion topics. 100.0% Suitable discussion topics.

2. Mechanism for proposing Observatory
discussion topics. 88.9% Topics for discussion proposed.

3. Assessment of the length of time and
participation.

81.5% Suitable length of discussion panel
meetings.

85.2% Availability of sufficient time to intervene
at advisory panel meetings.

88.9%
Availability of sufficient opportunities to

voice an opinion at advisory panel
meetings.

4. Assessment of the dynamics used. 88.9% Assessment of the dynamics used.

5. Assessment of number and profile of
the people participating.

85.2% Assessment of the number of participants
on advisory panels.

88.9% Assessment of the profiles of the
members of the Observatory.

6. Assessment of the schedule and
calendar of advisory panel meetings.

85.2% Assessment of the regularity with which
advisory panel meetings were held.

81.3% Assessment for morning rather than
afternoon/evening sessions.
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Table 4. Cont.

Indicator
Assessment

Percentage of Positive Responses Remark

7. Assessment of the information and
documentation received before advisory

panel meetings.

96.3% Information received in good time.

96.3% Ample information and documentation.

92.6% Documentation open to the possibility of
including changes.

91.1% Information received is clear and precise.

8. Assessment of feedback process.

96.3% Outcome of the panel meeting received
after it was held.

96.3% Documentation received after panel
meeting was sufficient.

96.3% Was able to make contributions after
participating on the advisory panel.

96.3% Participation outcomes and results were
suitably collected in reporting.

9. Assessment of how results are
published.

93.0% Internal communications suitable.

91.1% External communications suitable.

10. Interest in continuing participation in
the Water Observatory. 92.6% Interest in continuing to participate in the

Water Observatory.

11. Overall assessment of the Water
Observatory.

37.0% Excellent

63.0% Positive

Source: Prepared by the authors based on the results of questionnaire to participants in the EMASESA Water
Observatory.

Furthermore, over 90% considered the information and communication received,
discussion topics and feedback process, together with the issues addressed, to be adequate
and indicated their interest in continuing participation in the Observatory, which represents
an indicator of interest in the newly designed participation tool, rated as excellent or good.

4. Discussion

According to Aguilar [31], today’s new public governance acquires the responsibility
of solving society’s problems, needs, and challenges in ways that should be shared between
governments and citizens, so that public administrations are, as McBride et al. [32] indicate,
articulators of a networked society and acquire a new role as collaborative agents.

In view of this approach, consistent with that of Denhardt and Denhardt [33] on public
services being a co-creation between governments and citizens, this research explored
the articulation of participatory processes in the specific case of public water policies and
the management of drought situations in Seville, in response to recommendations from
international organisations [18–20] to apply participatory strategies in this area.

Taking participation to be an instrumental activity [34] in improving public water
interventions and policies, the Water Observatory was designed within the framework of
this study as a space for participation and co-creation [33].

It is common for citizen participation to follow a proactive model, aimed at a spe-
cific demand. However, reactive models can also be observed, in which citizens are not
particularly interested in participating, a priori. Then, when faced with an initiative from
the water management company itself, the citizen participates as a reaction to it. In line
with Bekkers et al. [35], instead of diminishing its role and ceding its responsibility and
decision-making capacity, the government benefits from citizen participation by reducing
its regulatory and managerial space for a more open and collaborative one. This boosts
government institutional learning and the continuous improvement of its public policies
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and programmes. This research puts such an approach to test, using the questionnaire
to determine whether the people in charge of the public water management company in
Seville acknowledge that the Water Observatory is a valuable instrument that effectively
improves their decision-making processes.

The incorporation of citizen participation in public action is still incipient and lacks
abundant empirical evidence, both generally, as pointed out by Wirtz et al. [36], and in the
specific area of climate change, as indicated by Mees et al. [37].

Hence, this was a further challenge for the current study, given the lack of earlier
experiments, as demonstrated in the literature review. The few research papers that
existed [25,26] had very different purposes and objectives to the case of Seville.

The main contribution of this work is, therefore, an experience of citizen participation
at the local level, applied to the case of public water policies. Furthermore, it did not stem
from public demand within the framework of a water municipalisation process [25,26],
but rather as a way of improving decision-making processes initiated by the actual public
administration.

Given the way this tool was applied, the results it achieved, and its usefulness, it may
be helpful to replicate this method in other territories.

The tool designed for this research led to both a specific proposal for improving
drought management, the Drought Emergency Plan, and additional proposals on other
issues linked to public water policy beyond water availability, e.g., the Climate Emer-
gency Plan.

These results confirm the usefulness of the new tool, not only for issues relating to
drought (first hypothesis), but also for other issues (second hypothesis).

It is important to highlight the collaboration of the people and entities taking part in
the Observatory’s advisory panels, in line with reports from earlier research papers [36].

The use of a basic questionnaire that provides information on the development of
the participatory tool, such as the Water Observatory, is a useful qualitative tool. In other
cases, other tools were used, such as interviews, etc. In this study, the questionnaire was
conceived as a complementary element to assess the quality of the participation process.
In other situations, the interest may be different and, consequently, another tool may be
more suitable.

As for limitations to the research, the impact of the COVID-19 pandemic resulted in a
large portion of Observatory’s advisory panels having to be held online. Furthermore, the
number of participating citizens was small. Other similar experiences prior to the pandemic
had shown higher participation, with assembly meetings that brought together more than
a hundred people; however, for our case, the average participation was 36 people.

Another limitation of this research is that the Water Observatory does not respond to
any international, national, and/or local statutory requirement, but has been designed and
implemented at the initiative of the current management team at the public water manage-
ment company in Seville. In other words, it is voluntarily instituted. This circumstance
may pose a risk to the continuity of this citizen participation tool when the company’s
management team changes, as it occurs every five years.

For future research directions, it would be beneficial to establish a system of indica-
tors and a system for evaluating the proposals resulting from the Water Observatory. To
this end, there needs to be more investigation of evaluation proposals, such as those of
Agulló-Tomás et al. [38] or Pérez et al. [39], which would make it possible to measure and
analyse the effects the solutions proposed by this Observatory have on the problem in question.
Also, impact evaluations from both a contribution analysis and an attribution analysis should
be carried out, in line with the World Bank’s approach, given that this is the international
reference for evaluating the impact of public policies [40]. In the real context, the results of
the Observatory have already been applied through an improvement plan that the public
company is developing, with the proposals reaching the advisory roundtables. It would also
be important to incorporate gender perspectives and consider age and ageing variables.
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5. Conclusions

Citizen participation, when properly articulated, provides a valuable instrument in the
management of the full water cycle, with which we can identify solutions and alternatives
to drought situations, as well as other problems, needs, and challenges that concern public
water policy.

Cities such as Seville are particularly vulnerable to drought situations and the effects
of climate change. The design and application of a tool for citizen participation, such as the
Water Observatory, helps the city be more resilient and successfully mitigate these effects.
Moreover, the Water Observatory provides a useful resource for governance, making public
water policy more transparent, and offering spaces for reflection and shared knowledge
between public administrations and society. Thus, this tool can strengthen decision-making
processes by defining new and more legitimate public actions.
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Abstract: Smart and sustainable communities seek to ensure comfortable and sustainable quality of
life for community residents, the environment and the landscape. Pollution is a key factor affecting
quality of life within a community. This research provides a detailed insight into a successfully
developed and deployed framework for an environmental monitoring platform for an urban study to
monitor, in real time, the air quality and noise level of two cities of the Dominican Republic—Santo
Domingo and Santiago de Los Caballeros. This urban platform is based on a technology range, allow-
ing for the integration of multiple environmental variables related to landscape and providing open
data access to urban study and the community. Two case studies are presented: The first highlights
how the platform can be used to understand the impact a natural event, for example, how dust
landscapes (such as the Sahara) impact a community and the actions that can be taken for wellness
and preventive care. The second case focuses on understanding how policies taken to prevent the
spread of COVID-19 affect the air quality and noise level of the landscape and community. In the
second case, the platform can be used to expand the view of decision makers in the urban landscape
and communities that are affected.

Keywords: smart and sustainable city; landscape; urban studies; internet of things;
air quality and noise monitoring; wellness and preventive care; COVID-19

1. Introduction

Smart and sustainable cities are an expression of the multiple domains of urban life in
which technology and policies can be applied to a community within their landscape [1].
The vision has progressed to focus on the alignment between policies related to human
capital, education, economic development, territorial and governance, and how these could
be improved with the use of ICT [2]. To become a smart and sustainable community, its
development must combine ICT with territorial, human and social capital, along with
broad economic policies [3]. Currently, the development of smart cities seeks to ensure a
comfortable and sustainable quality of life for the residents of the community, the environ-
ment and their landscape [4]. This creates a bigger emphasis on the sustainability of the
community and the surrounding territories [5].

One of the biggest threats to sustainability for both a territory and a community is the
level of pollution that surrounds them. Urban communities tend to be affected by low air
quality and high noise levels [6]. These pollutants have a direct effect on the wellbeing of
a community—there is evidence that links them to an increase in deaths, admissions to
hospitals, and general problems in the respiratory and immune systems of residents [7,8].
In addition, these contaminants have an impact on the territory as urbanization changes the
land surface temperature, and this is critical for the decision-making process of sustainable
and vibrant city development [9]. Scholars have recently focused on understanding the
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behavior of the pollutants as a preventive care assessment mechanism, after evidence
of significant associations between the COVID-19 pandemic and these environmental
indicators [10]. Other urban studies have also established links between how the pandemic
has changed human behavior and how this has impacted the different environmental
indicators in multiple cities around the world [11–15]. These environmental monitors are a
critical component of urban and territorial management and development [16,17].

This study focuses on the development and deployment of an environmental mon-
itoring platform framework for urban studies through low-cost sensors for smart and
sustainable cities in developing countries. We propose an architectural design that connects
different environmental sensors to an open data platform, proposing a framework on how
the Internet of Things (IoT) can be used for pollutant monitoring for urban studies, targeting
territorial, social and environmental sustainability. The study aims to initiate a discussion
on how platforms can create awareness and motivate citizens to have a healthier lifestyle,
taking into consideration the effect of pollution in their life and the surrounding territories.
In addition, we seek to understand the behavior of the pollutants during a pandemic crisis,
such as COVID-19, and their impact on a landscape. To achieve this, the platform was
deployed in two cities of the Dominican Republic—Santo Domingo and Santiago de Los
Caballeros—becoming the first real-time environmental monitor in the country.

This paper is organized as follows: In Section 2, a review of the literature is explored,
building on the different dimensions that form our proposed framework. Section 3 presents
the technology used to build the platform and its integration. In Section 4, we present our
exploratory analysis on the behavior of the pollutants. We present two case studies and
discuss the implications of the platforms. Finally, in Section 5, we summarize the article and
present the limitations of our work. Furthermore, we highlight the most relevant findings
and propose interesting questions for future research.

2. An Environmental Monitoring Platform for Urban Studies in a Smart and
Sustainable City

The link between health complications and poor air quality or prolonged exposure
to noise level has been extensively established [8,18–21]. Citizens’ awareness of pollution
levels and how to adapt their behavior as a response has become a new focus. In Oslo,
Norway, a group of sensors were deployed in kindergartens to plan children’s outdoor
activities depending on the pollution levels [22]. Kumar et al. [23] measured the impact
individual vehicles had during drop-off and pick-up time at a school compared to other
times of the day by measuring the air quality at different points in the school with the
purpose of promoting commuting in their student population. This shows the importance of
environmental pollution awareness among citizens of a smart and sustainable community.

Some regions have been monitoring their air quality for multiple decades [24]. These
platforms have been useful for developing prevention plans and ensuring the compliance
of factories or industries with regard to their environmental regulations, to reduce the
impact they have on a landscape [25,26]. In addition, monitoring air quality and noise
level have been helpful in linking them with changes in human activity and their territorial
expansion. Xu et al. [15] observed an improvement in air quality in different Chinese cities
during confinement imposed because of the COVID-19 pandemic. Similar observations
were established in multiple cities of India [14], Brazil [13] and the United States [18].

2.1. Internet of Things (IoT) in Environmental Monitoring for Urban Studies

To obtain the environmental data needed to observe changes in the contaminants, mul-
tiple monitoring stations are needed. Through IoT, these environmental sensors generate
massive amounts of data that, if used properly, can enhance objective decision making.
However, detailed observations of air quality on an urban scale are rare given the high cost
of traditional monitoring stations [22], especially in developing countries.

Advances in sensor technology have allowed for the development of low-cost mea-
surement equipment for the observation of small-scale spatial variability of pollutants [27].

78



Land 2022, 11, 1635

These sensors, being smaller and cheaper, allow for the deployment of a higher-density
network in urban spaces through IoT [28]. This advancement has allowed for the ex-
pansion of existing platforms for permanent [24] or transitory purposes on time-specific
needs [29]. Besides the cost, these internet-enabled sensors allow for fast deployment and
a customizable array of environmental variables depending on the requirements of each
territory [30].

These IoT devices utilize electrochemical probes to detect, in real time, the concen-
tration level of a gas. The material of the probe is designed to have a specific reaction
depending on the pollutant and its concentration. For measuring particle concentration,
different algorithms are used to determine the attenuation of a light signal due to the size
of the particles [28]. However, the accuracy of these techniques has been questioned.

The state of development of these devices has improved significantly since their
first introduction. A push from the industry and academia has improved both the accuracy
and reliability of the sensors through studies that focus on understanding their perfor-
mance under laboratory conditions and field studies [31]. Under laboratory conditions,
these monitors tend to be more accurate than in the field [28]. If the sensors are used
outside, they have better performance when exposed under higher concentrations of the
contaminants [32]. With proper calibration, the IoT sensors can improve their performance
and accuracy. However, these devices must be calibrated individually, since a unified
calibration factor has not been identified [33]. New studies are focusing on understanding
the long-term performance of these sensor networks not only to understand the impact
the weather has on their performance, but also to assess how their performance changes
through time [17].

Combining IoT with artificial neural networks (ANN) enables the possibility of pre-
dicting and forecasting environmental conditions at unmeasured points to create high-
resolution pollution maps [34]. Using ANN for forecasting pollution reduces the complexity
in understanding the interaction of each pollutant with other variables [35]. Since ANNs
are problem-specific, a model cannot be easily replicated at other points or with other
pollutants [34]. However, this is not a big inconvenience since sensor calibrations must be
carried out individually [33].

2.2. Engaging with Environmental Data

Through an environmental monitoring platform, researchers have looked for the
opportunity to establish a link between the landscape and the community so that they
could monitor the contaminants that have a direct impact on their daily lives. This implies
that engaging with different actors of society is important to obtain a holistic view and
to better understand what problems are affecting the community and their surrounding
territories. In turn, this will allow interventions to be established that have positive
behavioral changes [36]. With this focus, different perspectives have been proposed and a
citizens science approach has been widely accepted.

Using this approach and environmental monitoring through IoT can help new services
to be developed for the benefit of a community by creating new partnerships [37]. This
involvement helps us to understand the technology that forms the platform and develops
trust [38], facilitating the adoption of the tools and the influence it has in the citizens’
behavioral change. The communities that are more aware of their level of pollution
exposure are more conscious of the health risks associated with that exposure [5] and
their effect on the landscape.

Multiple studies have capitalized on the citizens science approach to engage with
the community by promoting interactive quizzes and workshops [39], active participa-
tory monitoring campaign [40,41], easy-to-understand maps [21], attractive visualization
platforms [42], and mobile applications [43] to make sense of the environmental data.
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2.3. Open Data

Open Data is defined as data that are available, accessible, and can be re-used and
redistributed by anyone. This type of data must be available on a commonly used and
machine-readable format. The license of the data must be allowed for re-use and redistri-
bution so that the data can be repurposed for other services. Finally, there should be no
restriction on who can use the data [44].

In a push for public sector transparency, governments have led the creation of Open
Data Ecosystems with a government-created dataset as a shared resource. These ecosystems
are valuable for government departments that can share the cost of data production and
distribution. From a practical point of view, the success of open data arises when there is a
collaboration between different actors and the use of the datasets [45]. There are multiple
studies that describe the economic value of open data [45,46] as well as the social value that
it creates [47].

From the context of smart and sustainable cities, an open data ecosystem is crucial
for its development and engagement with citizens [48]. To develop the ecosystem, it is
important to consider the movement of resources where demand encourages supply to
create a sustainable relation between data suppliers, intermediaries and users [49]. Open
Data go beyond accessibility and push towards capacity-building and training to assure
the usage of the datasets. An Open Data Ecosystem incentivizes the creation of knowledge,
value creation and self-development by providing data as a shared resource, pushing
society to the next phase of super smart society, or Society 5.0 [45].

The purpose of deploying a network of sensors is to obtain real-time observations of
the pollutants in a territory. Through an Open Data platform, citizens can engage with the
environmental data to create value through new urban services.

2.4. Design and Implementation Framework

For an environmental monitoring platform for urban studies to successfully engage
with the community, a holistic approach must be followed. Guided by the presented
literature, this study proposes a framework with four dimensions: First, an internet-
enabled network of sensors is needed. These sensors must be customizable so they can
adapt to the requirements of the place where they are deployed and the capacity to measure
the variables of interest [17,22,36]. The data collected must be placed in a reliable and
secure infrastructure that is easily accessible by the community. Therefore, open data
are considered as another dimension [50,51]. For the general public to make sense of the
data, creating interactive, easy-to-understand visualizations of the territories impacted
is important and used as a third dimension [52]. Finally, for citizens to go beyond the
provided solutions, they need to develop the capacity to use the data and create innovative
solutions for their own needs. Based on this perspective, the last dimension focuses on
capacity building [3,16,43,53], as shown in Figure 1.

Figure 1. Multi-dimensional framework for an environmental monitoring platform.
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3. Methodology

The platform was designed for the Dominican Republic, a country located in the
Caribbean, forming part of the Greater Antilles. The country occupies the eastern part
of the island of Hispaniola. The Dominican territory is divided into 32 provinces, of
which the city of Santo Domingo is its capital and biggest city, and the city of Santiago
de los Caballeros is the second largest in terms of population and economic contribution.
The city of Santo Domingo has a population of more than 2 million inhabitants. The
second largest is Santiago, a city in the center of the country, with great industrial and
agricultural development and a population of approximately 1.5 million [54]. The platform
was designed following the architecture described in this section.

3.1. Open Data platform

Our Open Data platform is based on a representational state transfer (REST) architec-
tural pattern for application program interface (API) implementation. This is a popular
approach in the development of web services, since it breaks one transaction into smaller
parts, providing greater flexibility compared to other architectural patterns. This im-
plementation utilizes multiple methodologies of the HTTP/HTTPS protocol, facilitating
interactions with different programming languages [55]. The platform communicates
with multiple services through the application programing interface (API) implemented.
Some of these services come from the visualization platform, the citizens browser, our
environmental monitoring sensors or other IoT devices. The development of the Open
Data platform was released under a GNU GENERAL PUBLIC LICENSE and the code is
available on GitHub [56].

For a GET request, the service accepts two parameters to delimit time and one param-
eter to specify a format. If no parameters are sent to the API, by default, the response will
include all the data available in the JavaScript Object Notation (JSON) format. The platform
can respond with a .CSV file if specified in the format parameter. If a specific timeframe is
wanted, the platform supports start- and end-time parameters.

When making a POST request, the service must authenticate with the platform when
sending the JSON with the information to be saved in the database. The device which
authenticates the server responds with a “201 Created” if the data are saved correctly, or
“204 No Content” if an error occurs. In case there is a failed authentication, the server
responds with “400 Bad Request”.

3.2. Environmental Monitoring Sensors

The environmental IoT sensor was divided into two layers: the hardware layer and
the software layer. The hardware layer is based on the Libelium’s Plug & Sense! line of
products [57]. These are commercially available, tested, and calibrated environmental mon-
itoring devices. The devices encapsulate a programmable Arduino-based microcontroller
board in a waterproof and weatherproof plastic enclosure. All the sensor probes plug into
the enclosure via a nine-pin waterproof connector, which facilitates initial deployments
and future replacements. Figure 2 depicts the physical and virtual nodes in the system,
along with their links and corresponding internal software components.

The network of sensors was deployed in a university campus in Santo Domingo and in
Santiago de Los Caballeros. In both campuses, there was access to a reliable Wi-Fi network.
To reduce the operational cost of the network of sensor infrastructure, we configured the
devices to connect through the Wi-Fi___33 network of the university. For the monitoring
sensor network, an exclusive service-set identifier (SSID) was configured. Having an
exclusive SSID increases the security of the devices, as the network is only shared with the
devices that connect to the platform.

The environmental monitoring platform, through the air quality IoT devices, measures
four gaseous variables: carbon monoxide (CO), sulfur dioxide (SO2), ozone (O3), nitrogen
dioxide (NO2); three particle-matter variables: ultrafine particulate matter (PM1), fine
particulate matter (PM2.5), and coarse particulate matter (PM10). These measurements
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are complemented with weather measurements: temperature, relative humidity, and
barometric pressure. In the case of the air-quality-monitoring devices, the measurements of
each variable were obtained every twenty minutes.

Figure 2. Deployment diagram of the physical and virtual nodes that compose the system.

To measure noise, the platform uses the noise IoT devices, which are equipped with
high-caliber microphones. This variable is monitored every ten minutes following the IEC
61,672 standard, which obtains several noise data samples and averages these over the time-
window in which the noise was produced. These devices also measure the complementary
weather variables. All IoT devices track internal performance data. Table 1 shows the
relation between variables, measuring unit and measuring period.

Table 1. Environmental variables with the unit and period in which they are measured.

Variable Unit of Measurement
Measurement

Period

Carbon monoxide (CO)

Parts per million (ppm) 20 min
Sulfur dioxide (SO2)

Ozone (O3)
Nitrogen dioxide (NO2)

Ultrafine particulate matter (PM1)
Micrograms per cubic meter (μg/m3) 20 minFine particulate matter (PM2.5)

Coarse particulate matter (PM10)

Temperature Degrees Celsius (◦C)
20 minRelative humidity Percentage (%)

Barometric pressure Pascal (Pa)

Noise Additive decibels (dBA) 10 min

Battery capacity Percentage (%)
20 minBattery voltage Volts (V)

Battery charge current Milliampere (mA)

The software layer of the IoT devices was customized for the requirements of our
platform. Each device measures their assigned variables following the period established
in Table 1. After the data are acquired, the device sends the data to the Open Data platform
via HTTP POST following the procedure mentioned in Section 3.1. After this event, the
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software agent goes to sleep and wakes up after the specified time period has elapsed.
Figure 3 depicts the interaction between the software agents and the Open Data platform.

Figure 3. Sequence diagram between the OD platform and the IoT devices: (a) air quality IoT device;
(b) noise IoT devices.

3.3. Determining Air Quality Index

The Air Quality Index can be determined for a short- or long-term duration [58].
The most popular algorithms follow a short-term duration, the Air Quality Index (AQI)
algorithm developed by the United States Environmental Protection Agency [59] and the
Common Air Quality Index (CAQI) developed in order to make the levels comparable
between the cities of the European Union [60,61]. Both algorithms are similar in how they
determine the index—they perform a linear interpolation between the edges of the classes.
In the case of AQI, the classes are determined by the regulations of the United States, and
in CAQI, by the regulations of the European Union. For each pollutant, a sub-index is
determined and the final index is the highest sub-index. To determine each subscript, the
following Equation (1) is used:

I = ((Ih − Il)/(Ch − Cl)) (C − Cl) + Il, (1)

where

I is the index to determine;
C is the reading of the concentration of the contaminant;
Cl is the bottom edge of the class where C is found;
Ch is the top edge of the class where C is located;
Il is the value of the index that corresponds to Cl;
Ih is the value of the index that corresponds to Ch.

These indices have a short-term advantage when there is an increase in any of the
pollutants, allowing the population to be alerted quickly [62]. The index does not need to
consider all pollutants, so a platform can have sensors with different variables deployed
within a city. The environmental monitoring platform implemented uses the AQI algorithm,
since the Dominican Republic has similar regulations to the United States. The variables
considered to determine the index are carbon monoxide (CO), nitrogen dioxide (NO2),
ozone (O3), sulfur dioxide (SO2) and particulate matter in two sizes (PM2.5 and PM10).

3.4. Interactive Visualization

This dimension should allow for the easy interaction of environmental data for ex-
ploration and analysis to a layperson user. For this purpose, three data dashboards were
developed to simplify the interaction with multiple variables.
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The Air Quality Dashboard was divided into three parts. The first part presents the
last measured variables, using a gauge to represent the current air pollution level following
the Air Quality Index (AQI) algorithm. This graph is followed by the current values of
particulate matter at 1, 2.5 and 10 μm and the concentration of carbon monoxide, nitrogen
dioxide, ozone and sulfur dioxide at ground level, as shown in Figure 4.

Figure 4. View of the Air Quality Dashboard, the last measurement section.

The second part of the dashboard is the exploration control panel. In this panel, the
user can indicate the locations and the date range for the analysis. In addition, the user can
manipulate how to aggregate the data for the analysis. Following the AQI algorithm, the
data can be aggregated per month, week, day or hour.

The third part of the dashboard graphs the Air Quality Index along with the different
contaminants according to the parameters selected by the user. All the graphs automatically
update as a user changes any of the parameters. As an example, Figure 5a shows a time
series of daily aggregate AQI from one point for December 2020, and Figure 5b shows a
time series of hourly aggregate AQI from one point for the first seven days of January 2021.

 

Figure 5. (a) Daily aggregate AQI time series for the Santo Domingo Campus Monitor for December
2020; (b) hourly aggregated AQI time series for the Santo Domingo Campus Monitor from 1 to
7 January 2021.

The second dashboard focuses on noise level and follows a similar design pattern to
the Air Quality dashboard. As an example, Figure 6 shows an hourly aggregated noise
level comparison of three monitors for the first work week of January 2021. The third
dashboard shows the weather variables; the user can change the parameters following the
same procedures of the two previous dashboards.
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Figure 6. Hourly aggregated noise level time series between 4 and 8 January 2021.

3.5. Capacity Building

To motivate the usage of the platform, multiple strategies were developed.
First, different tutorials were published on the website of the platform in the form of
short videos and written explanations. These focused on how to use the different dash-
boards, the platform’s API and the technology behind the IoT devices used to capture
pollution levels [63]. In addition, we explain how this initiative aligns with the United
Nations Sustainable Development Goals as a course of action for attracting new partners
to expand the network of sensors. Furthermore, different workshops and seminars were
developed targeting a wide range of audiences by customizing the content to their interests.

4. Results and Discussion

This section presents two case studies showing how the platform can be used to create
awareness in a community with regard to the effect of pollution. For the first case study, we
used data obtained from the platform limiting the dates between 22 and 24 June 2020. For
the second case study, we extended the date range from 18 May 2020 to 26 January 2021.

4.1. Case 1: Sahara Dust

In this case study, we analyzed the impact of dust landscapes from the Sahara had
on the air quality in Santo Domingo in 2020. This phenomenon is a recurrent event that
happens every year, where the atmospheric difference in the Sahara Desert loads the
dry air with fine particles that travel thousands of kilometers by air towards America.
This phenomenon is known to be a health risk to the population as it can cause multiple
respiratory issues, especially for sensitive groups [64].

The citizens of Santo Domingo experienced this event in 2020 between 22 and 24 June.
On 22 June, the daily average Air Quality Index was 159 and, on 24 June, it was 153—both
are considered to be unhealthy scores. The peak was reached on 23 June, where the daily
average was 205, considered very unhealthy. This platform was able to register, for the
first time, changes in the air quality of the Dominican Republic. Figure 7 shows the air
quality fluctuation per hour while the Sahara dust cloud crossed the city. Figure 8 displays
the fluctuation per hour of particles and gasses associated with this territorial dust. Both
graphs provide a clear indication of the impact the Sahara dust phenomenon has on the
air quality index, and how these fluctuations are dangerous for those who are exposed.
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Even for short exposures, this level of contaminant can have a negative impact on the
population’s health and on the landscape.

 

Figure 7. Hourly aggregated air quality index time series between 22 and 24 June 2020.

Figure 8. Hourly aggregated (a) fine particulate matter, (b) coarse particulate matter and (c) sulfur
dioxide time series between 22 and 24 June 2020.

After the event, the platform was used to create awareness of the danger of the
particulate matter to the respiratory system; multiple newspapers referenced the platform
as a tool to monitor environmental conditions. The platform marks the first time that the
changes caused by this event were registered. In future events, a comparison of magnitude
will be possible. This allows for the community to gain an understanding of the changes in
the territory and plan multiple urban studies.
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4.2. Case 2: COVID-19 in Santo Domingo and Santiago de Los Caballeros

This case study aims to understand how the policies taken to prevent the spread of
COVID-19 affect the air quality and noise level of the landscape and community of the
two most important cities in the Dominican Republic. The first positive case of COVID-19
reported in the country was on 1 March 2020. With the first case, the Dominican government
focused on preventing the spread of the virus in the country. Among the measures taken,
the government declared a state of emergency and issued a nationwide curfew, affecting
the two cities taken into consideration in this case study. From the first decree, establishing
the curfew, the time range of the curfew was either reaffirmed or modified via decrees.
Table 2 shows a summary of the changes in the time of the curfew by decree in the time
frame of this study. All decrees found on the table were obtained from the Office of Legal
Consult of the executive branch of the Dominican Republic [65].

Table 2. Curfew schedule established by the Dominican government.

Period Decree Start Date End Date Weekday Schedule Weekend Schedule Free Mobility

14 007-21 11 January 2021 26 January 2021 5:00 p.m.–5:00 a.m. (+1) 12:00 p.m.–5:00 a.m. (+1) 3 h

13 740-20 1 January 2021 10 January 2021 5:00 p.m.–5:00 a.m. (+1) 12:00 p.m.–5:00 a.m. (+1) 2 h (weekdays)

12 698-20 15 December 2020 31 December 2020 7:00 p.m.–5:00 a.m. (+1) 7:00 p.m.–5:00 a.m. (+1) 3 h

11 684-20 2 December 2020 14 December 2020

9:00 p.m.–5:00 a.m. (+1) 7:00 p.m.–5:00 a.m. (+1)
10 619-20 12 November 2020 1 December 2020

9 554-20 18 October 2020 11 November 2020

8 504-20 28 September 2020 17 October 2020

7 431-20 3 September 2020 27 September 2020

7:00 p.m.–5:00 a.m. (+1) 5:00 p.m.–5:00 a.m. (+1)
6 298-20 9 August 2020 2 September 2020

5 266-20 21 July 2020 9 August 2020

4 No curfew 28 June 2020 20 July 2020

3 214-20 14 June 2020 27 June 2020 8:00 p.m.–5:00 a.m. (+1) 8:00 p.m.–5:00 a.m. (+1)

2 188-20 2 June 2020 13 June 2020
7:00 p.m.–5:00 a.m. (+1) 7:00 p.m.–5:00 a.m. (+1) Sat5:00

p.m.–5:00 a.m. (+1) Sun1 161-20 18 May 2020 1 June 2020

4.2.1. The Effect of the Curfew on Noise

The curfew has a clear effect on societal activities and the impact these activities have
in surrounding territories. Several of these activities have shifted in time—businesses
such as bars and restaurants were not able to have customers on site due to the state
of emergency.

Using the Noise IoT devices, a variation in daily noise profile was detected. The data
suggest the noise could be used to determine the levels of activity in an area. Most of
the noise level is related to traffic, but a special situation is given in one facility located
60 m from a small commercial area consisting of several bars and restaurants. Figure 9a,b
compare the average noise level by hour in two different periods at this location. During
period 4, the state of emergency and any restriction was suspended. In period 5, the state of
emergency and the curfew were re-established—the new restrictions allowed restaurants
and bars to operate with customers on site; however, their operating hours were made to
adapt to curfew schedules.

The graph shows an important difference with respect to night-time noise level,
suggesting the activity of restaurants and bars. Additionally, we observed a peak dur-
ing the curfew in the early afternoon during weekdays and around noon on weekends.
This peak could be related to the concentration of citizens’ activities as the curfew start
time approached.

When the curfew time changed, a similar behavior was observed. Figure 9c,d show
a comparison between periods 7 and 8. Period 8 has a more relaxed curfew by adding
two hours for commercial and social activities. At the same location, the noise data clearly
reflect how the new curfew prolonged the operating hours of the nearby businesses. This
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shows that using the platform behavioral changes of citizens can be monitored and an-
alyzed, creating a valuable tool for a community when creating policies or studying the
implication of a policy.

Figure 9. Comparison of the average noise level by hours (a) during the weekdays between a period
with curfew and one without, (b) during the weekend between a period with curfew and one without,
(c) during the weekdays between periods with different curfew schedules and (d) during the weekend
between periods with different curfew schedules on a commercial area.

4.2.2. The Effect of the Curfew on Air Quality

In Santo Domingo, the level of air quality improved as the curfew was extended
throughout the COVID-19 pandemic, as shown in Figure 10a. Comparing the different
pollutants, we can see that the high levels of air quality index were due to dust particles
(Figure 10b) in the first three months of the study and, in the latest month, were driven by
carbon monoxide and nitrogen dioxide concentrations, as shown in Figure 10c,d.
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Figure 10. Monthly average in Santo Domingo of (a) air quality index, (b) PM 10, (c) carbon monoxide
and (d) nitrogen dioxide as presented from the platform.

With the exception of naturally occurring events, a relationship can be seen between
the curfew and pollutants. Figure 11a shows the hourly behavior of the air quality index
from 28 to 29 September 2020. These days were chosen as they represent the citizens’
behavior when the curfew was relaxed in period 8. The air quality index increased when
the curfew ended and the index decreased as the curfew started. Comparing carbon
monoxide levels during the strictest curfew, the weekends of period 13, Figure 11b shows
how the concentrations of this gas increased when the curfew finished and decreased when
it started between 2 and 3 January 2021.

Figure 11. Hourly average in Santo Domingo of (a) air quality on 28 and 29 September 2020 and
(b) carbon monoxide on 2 and 3 January 2021.

Similar to in the city of Santiago de Los Caballeros, the data suggest that a more
relaxed curfew increased the level of pollution, reducing the air quality. Figure 12a shows
the variability of certain gasses and fine particulates across the last seven periods. Sulfur
dioxide average levels fell relatively slightly when compared to the rate at which carbon
monoxide rose during the same periods. Similar to the levels of sulfur dioxide, the par-
ticulate matter data exhibit a downward tendency during the same period. Figure 12b
shows how contamination associated with both types of particulate data becomes minimal
specifically during the ninth and tenth periods and increases during the last two periods.
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Figure 12. (a) Gas and (b) particulate pollution levels comparison in Santiago de Los Caballeros from
period 8 to 14.

A further analysis of the behavior of carbon monoxide, a gas related to motor vehicle
activities, during each day of the week shows an increase between periods 10 and 12.
However, on average, the most contaminated weekday does change throughout all periods.
In Figure 13a, the carbon monoxide averages reach the highest value during all measured
Wednesdays. However, the highest variation is observed on Thursdays. The latter may
signal that the average contamination on this weekday could have occurred in short bursts
in which carbon monoxide levels rapidly rose and fell. This behavior was also observed,
albeit in a less dramatic manner, on the measures taken over on Mondays.

Figure 13. Carbon monoxide minimum, maximum and average over (a) all weekdays and (b) periods
in Santiago de Los Caballeros from period 8 to 14.

As shown in Figure 13b, the 11th period exhibits the highest average among all other
periods. We can also see that the maximum in this period (0.1714 ppm) is a possible outlier
as it falls outside the quartile in which the maximum should have fallen. This could be due
to exceedingly high levels of pollution during relatively short periods.

Similar to noise, the air quality aspect of the platform can be used to assess the
pollutant levels and their changes as policies are implemented and how they impact a
landscape. With real-time monitoring of the pollutants, a community can better understand
the impact human activity has on the environment and the territories they occupy.

5. Conclusions

There are many challenges when developing and deploying an environmental moni-
toring platform for air quality and noise level. On one hand, the platform must be flexible
to interact with different environmental variables, accessible so that a community can easily
use it, and secure to establish trust. Another aspect is how to interact directly with the
community to create awareness of pollution and the impact they have in surrounding
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territories. Different strategies are required to reach the community. In this work, we
present a framework for developing such a platform and how it can be used to understand
both natural phenomena and human behavior impact on the pollutant and our territories.

Two case studies were presented; the first case study focused on how the platform
can be used to understand the impact a natural event, for example, how dust landscapes
impact a community and the actions that can be taken. This study analyzes the effect of the
Sahara dust in Santo Domingo in 2020. The results clearly portray an increase in the Air
Quality Index as the phenomenon crosses the city. An awareness campaign after the event
allowed for citizens to understand the phenomenon and the danger of exposing themselves
to the dust, incentivizing them to take action. With a monitoring platform, such as the
one presented in this article, the effect of the phenomenon is recorded and allows for a
comparison with future events for both policymaking and citizens’ awareness. Multiple
urban studies could be developed following these data.

The second case study portrays how changes in policies can have a direct effect on
the pollutants that affect the community and landscape of a city. This enquiry explored
how the policies taken to prevent the spread of COVID-19 in the Dominican Republic
affected the air quality and noise level of Santo Domingo and Santiago de Los Caballeros,
the two biggest cities in the country. The analysis showed an improvement in the air quality
and a decrease in noise level as the curfew established by the government was stricter,
limiting the freedom of movement in the population. As the restrictions were relaxed, an
increase in the level of pollutants was recorded. This study reflects on the importance of
environmental monitoring platforms for understanding the impact different policies have
on the pollutants that surround a community and the landscape.

In the long term, environmental monitoring platforms allow for the assessment and
impact of different recurring phenomena through time. The open access of the data en-
courages a culture of data-driven decision making, which improves the decision processes
of a community. With the second case study, we were able to show how a curfew policy
used for controlling the spread of COVID-19 affected the levels of air quality and noise
in an urban space. If policymakers are data-driven, incorporating this dataset can help
establish a holistic view that shows the effect the policy has on other aspects of community
and the landscape.

An awareness campaign for the platform was launched where multiple actors showed
interest in learning about the pollutant concentration, how to access the data and how to
use the visualization apps. Even if the visualizations are thought to be intuitive, short
sessions or tutorials are needed to reach a broader audience. A common concern was
focused on the geographical area covered by the network of sensors and the expansion
of the network in other localities. When deploying this type of platform, it is important
to plan for geographical coverage and future expansion. The cost of sensors and their
deployment is a major factor to consider in the expansion of the platform. The introduction
of low-cost sensors allows for a tighter grid of measurement and a better understanding of
how smaller communities in an urban space are affected by the pollutants.

Limitations and Future Work

This research is consistent with the development of smart and sustainable cities
through an environmental monitoring platform for urban studies focused on air quality
and noise level for cities in developing countries. However, this study has some limitations
in the framework, the deployment of the platform and the case studies presented.

The framework provides different dimensions so that different components of the
platform can operate. The framework does not expand on the mechanisms under which
third-party applications can interact with the platform; this is an important limitation. The
Open Data dimension must define the governance of the data in the platform as sensors
from other partners are integrated to the platform and with the addition of new services
from third parties.
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Their deployment was focused on the two biggest cities of the Dominican Republic.
The main limitation of the deployment is in regard to the number of sensors initially
deployed, which did not cover the extension of each city. More sensors are needed to create
a robust network that can measure the contaminants in each neighborhood of the cities.
Furthermore, the platform is limited in terms of the functionalities related to IoT devices.
To improve this issue, the platform could incorporate more lightweight application-level
protocols such as constrained application protocol (CoAP). Adding this protocol to the
platform would facilitate communication between the platform and low-cost sensors that
are resource-constrained, which could facilitate the expansion of the platform.

Through an expansion of the platform in both sensors and functionalities, it would be
of interest to investigate the value it creates on other territories and measure the trust of the
community to the monitoring platform, especially those at risk. In addition, it is of interest
to compare the behavior of the pollution in different parts of a city or country in order to
develop more resilient communities.

From a case study perspective, multiple limitations exist. The short research period is
one of those limitations. Further work is needed to understand the long-term performance
of the platform, of pollutants and the usage given for other urban studies. For example, a
multi-year study of the impact of the Sahara Dust in the air quality of Santo Domingo.

This study has focused on understanding the relation between urban conditions and a
community and the impact they have on each other through the variables measured by the
platform. This itself is a limitation, as the impact the platform has on the landscape is not
considered; it is of interest in future studies to evaluate this through a life-cycle assessment
of the platform.

In addition, the air quality sensors are limited to three types of particulate matter (PM1,
PM2.5 and PM 10) and four gases (CO, NO2, O3 and SO2). Even if these pollutants are the
most critical for determining air quality, there are other gases that are not measured, and
their impacts are not assessed on this study. Other studies should consider incorporating a
broad variety of sensors to measure a broad variety of pollutants.
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Abstract: Urban ageing is an emerging domain that mixes two challenges of current societies: the
ageing of the population and the increasing urbanisation. While ageing in place has demonstrated
numerous benefits, some social sectors question whether the city is the right environment for age-
ing, since cities are home to many of the social problems that characterise contemporary societies.
Urban environments are widely described as rootless in most academic articles, with a focus on the
impersonality, transience, and segmentation of links between city dwellers. However, this portrayal
coexists with contrasting views of urban life that instead emphasise the importance of the local
setting and other experiences of attachment to the place of residence. From the age and gender
perspectives, in some urban areas, the neighbourhood plays a fundamental role in the lives of many
older women, as a natural setting for interaction and an area conducive to collaborative relationships
and practical and emotional support in times of need. This article analyses the role that the local
space plays in the lives of older women, the value they attach to it and the meaning they attribute
to neighbourhood relations in the local urban environment. In order to analyse this reality, the
Universidad (Malasaña) neighbourhood, has been selected as a case study, a central area in Madrid
(Spain) exposed to numerous processes of transformation, which shows the highest rate of residential
mobility in the area. Despite this reality, in a context marked by new difficulties, the conclusion
shows that elderly women have a strong attachment to their neighbourhood. This attachment is not
necessarily characterised by deep friendships, but by the existence of a significant social network that
responds in case of need.

Keywords: ageing in place; place attachment; older women; neighbourhood

1. Introduction

Urban ageing is an emerging domain that mixes two challenges of current societies:
the ageing of the population and the increasing urbanisation. While ageing in place has
demonstrated numerous benefits, the media and some sections of civil society question
whether the urban realm is the right environment for it, considering that cities are not
friendly spaces for the elderly [1].

In fact, cities are often scenery of segregation, inequality, fragmentation, and atomisation [2],
in addition to the generation of enormous problems related to the environment, climate
change, and urban health [2–4]. The contemporary city is often described in terms of
rootlessness and liquidity focusing on the impersonality, transience, and segmentation of
ties between urban dwellers [5,6]. While these problems cannot be denied, this portrayal
coexists with other views of urban life that emphasize the importance of the local environ-
ment and the positive effects of rootedness in the place of residence. This latter angle is
advantageous to understanding ageing in place and its social benefits.

Although the demographic reality of ageing has been widely studied, the urban
ageing dimension has not received the attention it deserves in this context [7,8]. Opening
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up avenues of research in this field not only reinforces the importance of urban space in
the quality of ageing, but also underpins key knowledge for implementing improvements
with regard to the issue. The current in ageing in place studies is to advocate the beneficial
effects of older people remaining in a familiar setting for as long as possible, based on the
notion that an accessible, familiar, and safe environment can reinforce independence and
improve well-being at this stage [9–13]. As Herbert notes, connections formed between
people and places are associated with quality and well-being in later life [14]. However,
for this to be possible, it is important to foster an integrative spatial configuration since
the physical and spatial context influences people throughout their life course [15–17], but
in old age, it is even more important than ever and comes to determine how we age and
how we respond to illness [12,18]. Several studies have shown how frail, elderly people
are able to remain independent due to the benefits of living in a familiar environment,
while depression and anxiety are more prevalent in the absence of settings that encourage
socialisation, such as public spaces, parks, and gardens [19]. The sum of all these factors
gives rise to new and very different ways of experiencing old age, linked to the desire for
autonomy and permanence in a familiar social environment [11,20].

It is thus recognised that ageing is a heterogeneous process as the well-being of the
elderly depends on multiple factors [21,22], among which not only their lifestyles, but also
their spatial relationships are important. In fact, the public space and the environment
outside the home play an important role in the independence of the elderly, allowing them
to age in the way they choose [12,13]. Furthermore, from a policy perspective and at the
international level, the importance of ensuring an enabling and supportive environment
to achieve the highest possible level of health and well-being for the elderly has begun
to receive much attention, such as in the Madrid International Plan of Action on Aging
and in the Political Declaration adopted at the Second World Assembly on Aging in April
2002 [21]. Recently, age was a key aspect of the Sustainable Development Goals, and
urban ageing received specific consideration, whereby target 11.7 states that, by 2030,
cities should provide universal access to safe, inclusive, green, and public spaces, with a
focus on vulnerable populations and specifically including older people. This international
commitment is a major step forward because it shows that policymakers are finally being
encouraged to address the importance of the local environment for the quality of ageing [23].

These approaches necessarily imply that cities must be prepared to respond to the
needs of a growing number of older people in order to provide a good quality of life. These
are requirements that, to date, Spanish cities have failed to meet [24,25].

When coming to gender, it has been proved that conceptions, experiences, and uses of
space are different for men and women [26], with the consequent differentiated impact on
knowledge, behaviour, and lifestyles [27]. Urban studies that look at gender differences
have a long academic history revealing how the design and planning of cities have sys-
tematically ignored women’s urban trajectories, needs, and itineraries [26,28–32] on the
basis of an analytical perspective that not only contributed to the perception of females
as exceptions or residuals in relation to males but was also an epistemological obstacle to
understanding the global logic of women’s behaviour [33].

The gender perspective is particularly useful for understanding the new dimensions
of the importance of ageing in place and for looking at how interactions unfold in the
local space where people carry out their daily activities, relate with others, and come to
consolidate identities linked to their neighbourhoods. The neighbourhood can facilitate
meetings, social relations, and the reception of support, physical or emotional [12]. In
this sense, ageing in place is related to the sense of identity both through independence
and autonomy and through the roles of relationship and solidarity in the places where
people live [34]. Despite the certain consensus on the loss of community relations at the
local level, some neighbourhoods still maintain them, and their residents attach significant
value to these, particularly those who have lived there for a long time, as tends to be the
case with older women who have a life expectancy longer than that of men. As Gómez
and Álvarez [35] point out, the predominance of individualistic tendencies that favour
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disunity sometimes leads to a failure to appreciate the value of relational networks and the
importance that community discourse and practices attain in certain contexts. Along these
lines, Blokland and Nast [36] note that despite all the changes experienced in terms of the
dissolution of ties, the significance of the local community has not been lost.

It is, therefore, necessary to pay attention to the relationships that people build in their
neighbourhoods and to the material and symbolic links they forge with the environment in
which they live. Certain circumstances can help to strengthen these relationships, to create a
certain atmosphere of comfort [36,37], and to initiate or consolidate lines of exchange based
on the establishment of weak, low-intensity ties which, despite their fragility, contribute
to social cohesion due to their capacity to create ‘bridging’ social capital between distant
groups [37,38]. Even so, the knowledge that is forged over time, when obligations generate
more intense ties with the area of residence, is an especially key aspect in the case of older
women [14,23].

On the other hand, when these spaces are subject to processes of change, as is the
case with gentrification, there is a significant disruption of the everyday coordinates of
the elderly. The problems and consequences associated with gentrification processes
have been directly or indirectly addressed in academic studies for decades. However,
despite their major relevance, the gentrification perspective tends to neglect the everyday
interactions and small-scale changes that constitute and shape the experience of living in a
neighbourhood [39].

This article reflects on the role that the local urban space plays in the lives of older
women, taking into account the importance of ageing in the place where they spend their
lives, not only from the point of view of physical health and the recognition of its relevance
in terms of the Sustainable Development Goals, but also from people’s relational needs and
the links associated with the place of residence [34]. For this purpose, empirical material is
used that was collected in the Universidad (Malasaña) neighbourhood of Madrid between
2015 and 2017, an urban area in transition in which the processes of gentrification and
touristification have defined new vital realities for older women but which also allows us
to apprehend the strength of the links generated through years of living in this local area.

The research is based on the following premises:

1. Most Spanish population prefer to grow old independently, in an environment that is
known and, whenever possible, in their own homes [11].

2. As referred to before, the urban dimension of ageing has received less attention than
other related aspects.

3. Even though women are living longer than men and their place of attachment has
been considered higher [14,40]. This dimension in the context of ageing from a gender
perspective has received little attention.

The article is therefore in line with the current stream of research on how the process of
growing old is experienced in the local urban environment by women and the importance
of attachment to space in old age.

The paper is organized as follows. After this introduction, Section 2 explains the
materials and methods used in the analysis. Section 3 presents the results and findings,
and Section 4 discusses them. Finally, Section 5 wraps up with the conclusions, limitations,
and the main lines of future work.

2. Methodology: A Qualitative Analysis in Madrid, Spain

2.1. The Framework

This research is comprised of a wide-ranging project on place attachment based on
two inner neighbourhoods belonging to two cities within Europe: Kumpula in Helsinki
(Finland) and Universidad in Madrid (Spain) which was mainly developed between 2015
and 2017. Elements of major interest converge in the Spanish local urban space analysed.
In contrast to the attachment to the area among older women who have spent most of their
lives in the neighbourhood, there is a great deal of mobility on the part of newer, younger
residents, together with the usual tensions that accompany local processes of urban change
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and the presence of women in a country with a very high level of life expectancy. While the
referred project allowed us to investigate different aspects of the feeling of belonging to the
local area, both the focus on the specific perspective of older women and the influence of
neighbourhood changes on their experience of ageing in place remained unexplored.

Accordingly, the aim of this article is to analyse how attachment to place is constructed
and reinforced in the process of ageing in an urban setting from a gender perspective.
To better understand the interrelations between the ageing in place construction, place
attachment, and formation and consolidation of ties in inner-city areas in the case of a
big city like Madrid, a case-study approach was selected. It allows for a detailed analysis
of the ‘holistic and meaningful characteristics of real-life events’, such as neighbourhood
transformation [41] as well as considers how external factors and events influenced the
construction of place attachment while ageing. Besides this approach enabled us to explore a
complex set of experiences in detail and to recount the role of life events and neighbourhood
change over time, specifically in urban areas in transition [42].

Madrid is the capital and biggest city of Spain (3,286,662 inhabitants in 2022), and
therefore the one with the largest number of elderly people (666,599 people are over 65 years
old). This city has 21 districts which are further subdivided into 131 neighbourhoods.
The districts are territorial divisions of the municipality, equipped with decentralised
management bodies to facilitate the governance of such a big city. These districts are very
different from an urban perspective (as a result of different construction stages) but also in
terms of wealth and quality of life [25].

As in other historic cities, central areas are exposed to numerous processes of trans-
formation that generate tensions and conflicts. The Centro district [Id.1 in Figure 1] is
immersed in a process of gentrification and touristification and has the highest net migra-
tion rate1. in Madrid City [see Table 1, column “net migration”] which means that it has
a high population turnover, with an inflow of 109.06 and an outflow of a population of
40.36. Within Distrito Centro (Id.1 in Figure 1), the Universidad neighbourhood [Figure 2]
is considered in this research as an illustrative cultural case [43,44] of the challenges faced
by women in the process of ageing in place.

Figure 1. Map of the 21 districts division of the city of Madrid. The correspondence between the Id
number and the name of the district can be found in Table 1.
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Table 1. * Migration growth in 2020. Rates per 1000 inhabitants. Total population, elderly population,
percentage of elderly population over total population, percentage of elderly women over elderly
population, net migration, per district, Madrid. Source: Madrid City Council, 2020 and 2022.

Total
Population [1]

Elderly
Population [2]

% of Elderly
Over [1]

% of Elderly
Women Over [2]

Net
Migration *

01. Centro 139,682 21,914 15.7 60.3 30.0

02. Arganzuela 152,638 31,212 20.4 60.7 0.6

03. Retiro 117,672 31,268 26.6 61.5 0.8

04. Salamanca 145,457 34,895 24.0 62.8 13.4

05. Chamartín 144,371 34,286 23.7 62.1 2.2

06. Tetuán 157,433 30,366 19.3 63.2 8.2

07. Chamberí 137,287 33,522 24.4 64.0 7.5

08. Fuencarral-El Pardo 246,281 52,925 21.5 58.9 −5.6

09. Moncloa-Aravaca 120,360 26,685 22.2 60.5 2.3

10. Latina 237,048 57,637 24.3 60.6 1.5

11. Carabanchel 25,5514 47,869 18.7 61.4 3.5

12. Usera 140,808 23,503 16.7 61.3 4.2

13. Puente de Vallecas 235,638 41,860 17.8 60.6 2.9

14. Moratalaz 92,390 24,370 26.4 61.5 −7.5

15. Ciudad Lineal 213,905 49,225 23.0 62.1 1.4

16. Hortaleza 195,017 36,491 18.7 58.9 −2.1

17. Villaverde 153,829 25,662 16.7 60.1 2.4

18. Villa de Vallecas 114,817 14,990 13.1 58.7 −5.7

19. Vicálvaro 79,328 10,805 13.6 58.3 5.8

20. San Blas-Canillejas 158,783 28,027 17.7 60.5 −1.1

21. Barajas 48,404 9087 18.8 57.2 −5.8

Ciudad de Madrid 3,286,662 666,599 20.3 61.0 2.8

Figure 2. Division of the Distrito Centro into neighbourhoods and location of the University neigh-
bourhood. Source: Author’s adaptation of the map of the city council of madrid [45].
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2.2. Methods and Data Collection

Qualitative case studies originate from the particular way of looking at the case under
investigation as a whole: its context and its boundaries, with intensive analysis of the
case or collective cases, and always under the conception of their idiosyncrasy and limited
generalising ambition. This approach allows researchers to effectively understand how a
social setting operates or functions given the extremely rich, detailed, and in-depth data
which characterises the type of information gathered [46]. Within this framework and in
order to capture elements of an experiential nature, the empirical approach was to use
qualitative methods, mainly in-depth interviews [47] which are viewed as sub-units of the
case study.

In the context of the overall project of which this research is part, 39 in-depth interviews
(N = 39) were conducted with different profiles of residents in the neighbourhood, until
the principle of discursive saturation was attained. An important part of these interviews
(N = 18) was oriented towards gathering information about older women in the area,
which opened the possibility of observing and tracing the concrete experiences of this
segment of the population. As in the general project, the initial contact was made through
snowball sampling.

In addition to the actors themselves (the elderly women), we considered of great
relevance the inclusion of the testimony of three women below our age-scope, considering
them as key informants (E11; E15, and E17). As pointed out by Valles [48] key informants
are people who provide information directly relevant to the objectives of the study and who
are selected because they occupy a unique position in the community, group, or institution
[15: 213]. These key informants were residents in the area, women, and considered a trusted
reference by the neighbours. They become an important source of information, helping
to understand some of the dynamics in the area and, besides, serving as a trustworthy
reference when starting more difficult interviews or treating some topics. So, for example,
some elderly women interviewed were more prone to open up and share some opinions
after knowing these three people were included and agreed to be part of the analysis.
Regarding the profile of these key informants, one held the position of president of one
of the most prestigious neighbourhood associations in the area. In a second case, the
interviewee held a position of great responsibility in a music school that is deeply rooted in
the area and highly valued by residents. In the third case, the key informant, in addition
to having been born and lived all her life in the neighbourhood, was the owner of a well-
known commercial establishment considered “traditional” that was highly appreciated by
the elderly women in the area.

In the analysis of the experience of the elderly women, we selected the interviews based
on two principles: that the interviewees were over 65 years of age or were approaching
that age and had been living in the neighbourhood for more than 15 years. The anonymous
information of the selected participants can be found in Table 2.

In all cases, the interview format was adapted to the comprehension and narrative
competencies of each interviewee, with a combination of structured and semi-structured
questions. These narrative competencies did not depend on the level of education, but
on more individual, subjective characteristics. When necessary, we tried to follow the
stimulus-response approach, reformulating the questions, pointing out recent events in
the area, or connecting with the specific characteristics of the neighbourhood. This has
been pointed out as the best way to approach the elderly [10], as allowed us to extract the
maximum richness by adapting to the communicative style of each interviewee. To this
end, the specific analysis of the universe of older women was complemented with the help
of two neighbourhood centres: the Espacio Pozas (Red Cross), a social centre highly valued
by the residents of the neighbourhood, and the Municipal Senior Citizens’ Centre which
were also the places where part of the interviews was carried out.

In the case of the key informants, it was always attempted to combine the collection of
information relating to the more particular aspects of life and activities in the neighbour-
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hood in each case, with the broader and more generalist view derived from the specific
position of each of the three interviewees.

The interviews lasted between 1 and 3 h (average 1.5 h) and all of them were digitally
recorded with the participants’ consent.

Table 2. Qualitative interviews analysed.

Code Age Years Living in the Neighbourhood Country of Origin (if Not Born in Spain)

E1 54 15

E2 62 7 Dominican Republic

E3 68 68

E4 62 33

E5 65 22

E6 77 54

E7 70 5 Dominican Republic

E8 66 39 Colombia

E9 86 86

E10 87 60

E11 58 34 (Key informant)

E12 63 16

E13 58 33

E14 85 16

E15 53 Key informant Venezuela

E16 59 30

E17 53 53 (Key informant)

E18 77 56

2.3. Data Analysis

The qualitative analysis process consisted of different steps: first, transcriptions of the
interviews were made, which allowed them to be put into context. During this process, the
transcripts were checked against the fieldwork notes. Second, all interviews were coded
and analysed using the analysis tool ATLAS.ti.

The data consist of a detailed amount of qualitative information to which ethnographic
content analysis has been applied. This differs from classical content analysis in that it
involves a redefinition of qualitative positions and emphasises the reflexive analysis of
the documents produced after transcription, going beyond quantitative description in an
attempt to delve deeper into the understanding of meanings [49]. The inclination towards
content analysis, as opposed to discourse analysis, was a considered decision justified by
the nuances of interviewing older people and the interests of the research, emphasising
that the interpretative analysis carried out does not presuppose the need to unravel hidden
structures, but rather aims to identify and categorise elements (themes, patterns, contents)
and explore their connections, their regularity or rarity, and their genesis [27: 387] in line
with the research context. The definition of the analysis categories can be seen in Table 3.

When considered necessary, some quantitative data was provided in order to illustrate
particular findings. Sources were pointed in each case.
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Table 3. Summary of the categories and subcategories obtained from the ethnographic content
analysis of the responses of the older women interviewed.

Category 1: Knowledge of the environment.

Subcategory 1.1. The real name of the neighbourhood

Subcategory 1.2. Links with the environment that transcend
individual comfort

Subcategory 1.3. The neighbourhood as a village

Subcategory 1.4. Relationships between residents

Category 2: Experiences of the past in the neighbourhood Subcategory 2.1. Problems and difficulties of the recent past

Subcategory 2.2. The strength of neighbourhood relationships
from decades past

Category 3: Obstacles arising from the transformation of the
neighbourhood at present

Subcategory 3.1. Differential characteristics of the neighbourhood

Subcategory 3.2. Physical impact of the transformation of the area

Subcategory 3.3. Relational impact of the area's transformation

Category 4: Promotion of the social and associative network Subcategory 4.1. Public spaces aimed to promote social
interactions and associative networks

2.4. Ethical Aspects

Regarding the ethical aspects of the research, the subjects were assured that the
information they shared would be anonymous, that their recordings would not be made
available to others, and that the data would be published in such a way that they could not
be identified.

3. Results

This section presents the qualitative analysis of the interviews. The first piece includes
key information on the neighbourhood under study that serves as a contextual reference
for the results. The analysis is articulated on the basis of the categories and subcategories
previously defined as key significant elements (Table 3).

3.1. The Neighbourhood

The Universidad neighbourhood in the Centro district is an example of social change
and diversity. It is a dense area, with 353 inhabitants per hectare, as opposed to 270 in the
Centro district, and 55 people per hectare in the city of Madrid as a whole [45]. Around a
quarter of the residents of Universidad (24.5%) are foreigners, a very similar percentage to
that of the Centro district (25.8%) (Madrid City Council, 2022). With an abundant social
fabric, the area is noted for its associative networks, which organise their own local festivals,
run campaigns related to the public interest, and foster improvements to the area and for
the residents, even articulating “neighbour-helping-neighbour” informal organisations
(for example, time banks, a reciprocity-based work trading system in which hours are
the currency).

Of artisan and working-class origins, the neighbourhood has experienced major social
problems in the recent past, such as inadequate and unhealthy housing, deteriorated
residential buildings, and, in the 1980s and 1990s, a boom in drug consumption and
trafficking. More recently, in the first decade of this century, it began to experience a process
of gentrification, and came to be viewed as an underground and bohemian neighbourhood,
attracting artists and other creative groups [39,50]. Thus, it is now home to a mix of former
residents—of modest socio-economic status—and more affluent, more highly educated
newcomers (artists, students, and professionals). The incorporation of new residents and
the conversion of the neighbourhood into a hub for nightlife and alternative leisure has led
to a rapid increase in rent and property values2, while the housing stock has undergone
significant improvements, largely thanks to public investment in refurbishment. From
a morphological point of view, the growth of the neighbourhood has been shaping a
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compact structure, with an abundance of small commercial premises on the ground floors
of buildings and streets that lead to squares, which are the most significant spaces in terms
of socialising, leisure, strolling, and play [32].

As explained in the Methodology section, the analysis is articulated around three
explanatory axes each of which is broken down into subcategories that exemplify the
different aspects that the women highlighted in the interviews: (i) The importance of
knowledge of the environment and the desire to remain in the known space; (ii) the
construction of the neighbourhood as a confluence of several pasts; and (iii) in contrast to
the desire to grow old in the place, the difficulties associated with change, neighbourhood
rotation and appropriation of public space.

3.2. Knowledge of the Environment

The importance of familiarity with the space in which older women live is a recurring
theme in the interviews. They want to continue living in the space to which they feel
attached, a feeling that tends to increase the longer they live in the neighbourhood. In a
way, they feel it is theirs, which manifests itself in different ways.

3.2.1. The Real Name of the Neighbourhood

The first manifestation of the importance of the neighbourhood’s history is in how
the interviewees refer to it by its traditional name. Even though since 1845 its official
administrative name has been Universidad, it is popularly known as Malasaña, a name that
especially spread from the 1980s onwards due to the so-called movida madrileña 3, which
was very much focused around this area. However, its historical name, which is the one
used by some of the interviewees, was “Barrio Maravillas”, named after Las Maravillas
Monastery, which housed a Virgin of the same name.

“Malasaña no, Maravillas... I don’t know why, I don’t like the name Malasaña” (E6, 77
years).

“I don’t like the fact that they call it Malasaña. For me... Maravillas” (E8, 66 years).

3.2.2. Links with the Environment That Transcend Individual Comfort

The interviews show that the sense of neighbourhood is far removed from admin-
istrative delimitations and official nomenclature, and is instead constructed throughout
the lifecycle, in relation to experiences. Most of the older women emphasise the comfort
that the neighbourhood offers them, despite the difficulties accessing their own homes and
other urban planning problems (absence of lifts and narrow pavements, as will be seen
below). It is a symbolic comfort that is closely related to the space they are familiar with
and the ties they have forged over time.

“I wouldn’t change it for anything, this neighbourhood. Because I like it. It’s a neighbour-
hood that I’ve always liked (E10, 87 years old).

“Look, I have a flat in another neighbourhood. It’s nicer than this flat because this one
is on the fourth floor without a lift. You get the idea, 90 steps. Well, I don’t know. I go
out, I think... the stones know me, I go out and... It’s not that I’m bad in the head, no.
It’s just that I like the neighbourhood more than the other place. It’s just that I like the
neighbourhood more than anything else” (E9, 86 years old).

3.2.3. The Neighbourhood as a Village

The women translate the feeling of attachment to the neighbourhood in a very expres-
sive way by referring to it as a village. In their minds, there is a strong parallelism between
the relationships within this neighbourhood and the idealisms that are more typically
associated with villages or smaller communities and never imagined in the central area of
a large city:

“To me my neighbourhood, because it is my neighbourhood, seems like a village. I go down
to the street, you greet people, you drink your coffee or have a beer, you greet someone
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on one side or someone on the other side, someone says: “Let’s see if you can help me
with this”, or “Hey, what do you know about this?” In other words, it’s very family-like,
very family-like. (...) if you go somewhere twice to have a coffee, the third time they ask:

“How are you?” I mean, it seems to me... a luxury. A luxury, because if you go three days
without being seen somewhere, the fifth time they ask you: “Did something happen to
you?” And I think that’s very important because that’s human relations (...) (E11, 58
years old).

“I’m very happy with the neighbourhood, I love it (...) It doesn’t feel like a neighbourhood,
it feels like a village” (E13, 58 years old).

3.2.4. Relationships between Residents

In the same sense, the interviewees constantly refer to the interweaving of local links
and ties between residents, to the feeling of being recognised and getting to know others
when one goes out into the street through interactions that may not be very profound, but
do have strong symbolism and an impact on everyday life:

“You go to the bakery and one day you don’t, but on the tenth, eh, well already, whether
you like it or not, well you establish a relationship with the person who’s selling, or with
the owner or... I don’t know. Well, for example, there in Espiritu Santo, I’ve been buying
bread there for a hundred years, so... with the owner, the people who work there, well, you
create a tie. Not a friendship like that, but “how are you?”, in other words, normal things,
I think” (E1, 54 years old).

Beyond the apparent laxity that seems to characterise these social relations, they can
become powerful support networks in case of need. Neighbourhood solidarity manifests
itself in very different ways:

“In fact, now that I’ve had a knee problem, three people who didn’t know me at all offered
me crutches on the way to the three shops: three people who didn’t know me at all. Being
from the neighbourhood ( . . . ) It’s a very... special place. Yes, I went to the churreria4 (
. . . ) and there was an old lady who said “Oh, well, I’ve got some [crutches]” ( . . . ) And
then I went to the market and again [a stranger offered her crutches], and at the drugstore
as well. So, people are very supportive in that sense” (E1, 54 years old).

“I was living with my brother. My brother had mental issues. My brother burnt down my
flat... my brother. And everybody helped me.... Everybody helped me. They brought me
food; they went to collect my clothes to wash them. Everybody helped me (she emphasises).
Up to here. The depression I had, they found out about it here [senior citizens’ centre]
and they brought me here and my depression went away. Because everyone helped me...
So, I tell you that there are very kind-hearted people here. Everyone helped me, everyone,
my neighbours... everyone helped me, I’m serious. And you can see that it was a tough
problem, but for me, I didn’t have any problem being alone or anything, not at all. And
I’m telling you, even the “queers” living above gave us clothes and everything to dress
up in (she emphasises), that’s all I’m saying. Everyone turned out in force! Because I was
left with nothing, of course” (E13, 58 years old).

This solidarity and support in cases of need do not necessarily mean that the neigh-
bourhood is the scene of intense friendships among older women, but rather that informal,
everyday processes seem to predominate, sometimes leading to friendship but generally of
a laxer and elastic nature [51]. However, practices clearly associated with trust can be de-
tected, with older women frequently exchanging flat keys, which implies the psychological
security that someone will be able to get in should there be an emergency:

“My neighbour Paquita has them [home keys], yes, and now I have hers” (E9, 86
years old).

These behaviours would corroborate the importance of the general climate of trust which,
from Jacobs’ (1961) perspective, characterises coexistence in the city and which is made up
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of “many and very light contacts established on its pavements”, most of them apparently
trivial, but whose result is “a sense of public identity between people, a network and fabric
of mutual (public) respect and trust, and also a guarantee of mutual assistance in case the
neighbourhood needs it, the neighbourhood in general or one particular local resident”.

3.3. Experiences of the Past in the Neighbourhood

The strength of past experiences helps to understand the feelings that the interviewees
express about their involvement in the neighbourhood. The relationships and attitudes of
the older women are the result of previous experiences and derive from trajectories that are
linked to the neighbourhood’s own history. As we will see below, they are experiences of
opposite nature that nevertheless form an inseparable part of women’s memories.

3.3.1. Problems and Difficulties of the Recent Past

The presence of important social problems such as drug trafficking and consumption
emerged in the neighbourhood in the late 80s and early 90s. It was a time when drug use
spread in the cities, manifesting itself in a large number of neighbourhoods and causing
multiple problems of all kinds, including the death of many young people who were
unable to overcome their addiction. The central location of the neighbourhood under study
also favoured the presence of drug dealers and consumers. This problem is repeatedly
mentioned in older women’s accounts, as well as the strategies that sought to minimise its
impact on the daily life of the local community, especially children:

“Well, look, when I came here, things were a bit bad because there were a lot of drugs.
It was a bit... to go out with the kids and stuff... the square was a bit difficult, because
there was a lot of... a lot of drug dealing. At night you went out feeling very scared
because they were on all the corners and all the poor people were lying around in the
corners. Now that doesn’t happen anymore. You used to be sleeping at night and you’d
hear: “help!” because they’d mugged one guy, they’d mugged another. And that doesn’t
happen anymore... the neighbourhood has got much better now. When I came to live here
it was a bit terrible, it was a bit... scary” (E13, 58 years old).

“In the past it was a problem. It bothered us because they [drug addicts] used to climb
up the stairs, into our building. They came in a lot, you know? And they [police and
emergency health workers] took more than one out... they took one away half dead.
Because they used to climb up to the top floor where I live, and of course, you could see
that they were pricking themselves and... that’s a time when I was quite... yes” (E3, 68
years old).

“You see that you can’t take them [the children] to the parks in the neighbourhood because
they are full of syringes—that’s the first thing my children learnt: you mustn’t touch a
syringe; if you see something red, don’t touch it, because it’s blood. In other words, very
heavy situations... The junkie problem ended, it ended, but they were very dark times
for this neighbourhood... A guy with a chainsaw chasing another guy (...) Well, there
were quite a few stories... Drug dealing, drug trafficking. And a lot of people from this
neighbourhood died [because of drugs], kids you knew...” (E11, 58 years old).

3.3.2. The Strength of Neighbourhood Relationships from Decades Past

The harsh images of the past are intertwined in the older women’s memories with
those of an earlier time when neighbourhood ties were considered much stronger and more
entrenched than they are today, and when convivial relations within the neighbourhood
communities were much more intense. The older women recall the custom, still present
today in small Spanish villages, of taking the chairs out “al fresco” (in the cool) in summer
at night to avoid the heat inside their flats and to interact with their neighbours.

“As for neighbourliness, I can tell you, for example, in my building we were all... well,
families before. And also, very close families, that’s the truth, which is not the case now”
(E3, 68 years old).
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“I liked the way it used to be more than now. It was more familiar. I liked it better
before (...). Because we were all, as they say, as if we were family. People stayed in the
neighbourhoods longer” (E9, 86 years old).

“Even me, when I came to live there, my house was never locked at any time. You pulled
a cord and opened the door and whoever needed something came in (...) there was a very
good relationship. Even when you start to... when you’re working, when you don’t have
anyone to leave [your kids] with in the afternoon and so on, they [neighbours] took care of
them. And... There were a lot of relationships, not now because of the rotation of people”
(E11, 58 years old).

This led to a strengthening of neighbourhood relations and a greater sense of commu-
nity and trust, which seems to have suffered in recent times due to the continuous turnover
of residents (tenants, who do not set foot in the neighbourhood and are less interested in
sharing their daily lives) but also due to the reconceptualisation of public space by the
municipal administration itself.

3.4. Obstacles Arising from the Transformation of the Neighbourhood at Present

As we have seen above, interviewees like the neighbourhood. They like it to the extent
that they compare it to other areas of Madrid that may offer alternative amenities and
advantages but lack the vibrancy and attractiveness of Universidad. However, the impact
of the transformations experienced by the area ends up becoming obstacles of a different
nature (physical and relational) to the permanence of the older residents.

3.4.1. Differential Characteristics of the Neighbourhood

Relatively frequently, the women interviewed draw contrasts between the vitality of
their neighbourhood and other areas of Madrid that they feel are far removed from their
daily customs and practices. From this perspective, they often compare the possibilities
for interaction in their area with the restricted and limited nature that characterises other
neighbourhoods of the city.

“Here you always saw people in the street. You always saw people. And I like meeting
people. And not in a lonely neighbourhood where you can get scared” (E18, 77 years old).

“It’s... a neighbourhood like my neighbourhood was when I was little. Well, the people,
um, they all know each other, they talk to each other from the windows. I talk to my
neighbour from the window, she’s an old lady.... It’s a different life to the neighbourhoods
now. I, for example, have gone to visit my old neighbourhood and (...) it’s sad, you don’t
see anyone, everyone is stuck in their seat... in their own house. It’s very sad, and here
everyone is in the street, everyone is socialising, everyone is... do you understand? That...
we all know each other” (E13, 58 years old).

3.4.2. Physical Impact of the Area’s Transformation

It seems that in the face of the social vitality, municipal policies have encouraged the
privatisation and invasion of public space, which tends to eliminate interactions that are
not subject to economic exchange:

“Well, I don’t know if it’s because the Mayor has found it more convenient to permit
outdoor bar terraces, because there are taxes that have to be paid. And then, the children
have little space to play in” (E18, 77 years old).

In fact, the ratio between benches in the public space and outdoor terraces (private) of
the Centro district is one of the lowest in the city in Madrid (Figure 3), which perverts the
use of public space, occupying the available space for commercial and economic purposes.
At this point, it is worth recalling the importance of the benches in relation to the local daily
life trajectories of the older inhabitants of the neighbourhood.
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Figure 3. Ratio of benches per terrace seat per district in Madrid, 2022. Source: Madrid City
Council, 2022.

The perception of neglect by the municipal administration among local residents is
particularly noticeable in terms of cleanliness and upkeep of the district. Being a central
area with narrow streets, graffiti (and, in its less artistic manifestation, tagging) floods its
walls, disfiguring the facades of traditional buildings and proving very costly to remove:

“Graffiti is horrible. They have ruined the streets. I’m telling you the truth. You see
a street that has just been painted... There’s the ice factory, which is now a residential
building. What they paint it with...!” (E9, 86 years old).

“They really should have punished those who do it [graffiti]. It’s a shame, because look,
first of all, not respecting, because if you pay for your façade, it hurts your soul the next
day when you find it... That’s not respecting” (E13, 58 years old).

The neighbourhood grew throughout the 19th century and was consolidated in the
20th, and its density and physical structure play an important role in the lives of the inter-
viewed women. Its squares are a fundamental space for socialising and coexistence, and
are recognised as such [32], despite the fact that the urban furniture is often unsatisfac-
tory, as we have seen concerning the benches, and sometimes seems to be designed to be
inhospitable, thus dissuading people from using it:

“Squares are fundamental. And the squares and whatever is put in those squares, because
it is not the same to provide a bench without a backrest, which isn’t inviting to sit on, as
it is to have a bench with a backrest, so you can get sun in winter and shade in summer”
(E11, 58 years old).

On the other hand, in addition to the relatively frequent absence of lifts in buildings,
there is also a lack of universal accessibility, with small pavements that are hard for more
than one person to walk on at a time and prevent residents with mobility problems from
getting around.

“At the same time, it is a difficult neighbourhood, because there are a lot of buildings
without lifts, with sloping streets” (E15, 53 years old).

“The design, the layout of very narrow sidewalks. There are people who use wheelchairs,
that’s obvious and we can’t deny it. And this neighbourhood, for disabled people... disabled
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people and even mums with pushchairs, it has many barriers, it has many barriers” (E11,
58 years old).

“I don’t like the streets being so narrow. I don’t like them so narrow. Especially the
pavement. In order for a person with a shopping trolley to pass, you have to stick very
close to the wall, that’s why there are a lot of arguments between people, a lot of them.
Because there are people who have no patience (...) I don’t like that, for them to be so
narrow” (E16, 59 years old).

3.4.3. Relational Impact of the Area’s Transformation

Beyond the problems mentioned above, the process of gentrification and touristifica-
tion that the central area of Madrid in general and Universidad (Malasaña) in particular are
experiencing represents a particularly alarming threat to the social lives of older women
in the neighbourhood. In addition to the mobility resulting from the permanent rotation
of tenants who live in the area for shorter and shorter periods of time, there is also the
impact on local shops, a resource that older women identify with, but which is gradually
disappearing. Small neighbourhood shops have not only covered the residents’ needs but
have also been a fundamental axis of social relations.

“We are 15 people in our building, and only 2 or 3 of us are permanent... They are
students who are just passing through... during the year, the people in flats might change
twice. So...”. (E5, 65 years old).

“It’s changed because now the flats are rented and that’s it, they’re different. Do you
understand? Well, maybe they are foreigners who come and stay for a year or half a year.
They leave. Others come. And so...” (E10, 87 years old).

“It makes me sad that the shops that used to be there are no longer there (...) It was like a
family relationship” (E18, 77 years old).

“Shops have changed a lot. A few years ago, shops were... I had a shop next to my
building, and well, it was like my mother and father. I would take my eldest to school and
leave the little one with them when it was cold. I would say: “Go on, stay with him”.
There was also a churreria in Calle Escorial that also did the same for you. I’d say: “Go
on, stay with the boy, I’m going to take the other one” and it might be raining, I’d call
the shop assistant: “Hey, come upstairs for a moment, (...) I’m going to take the boy to
school” and the girl would go upstairs. It was a grocer’s store, but they closed down. I
miss the shops a lot, because it was... trust... there’s no more, there’s no more (...). The
shops are not like they used to be. And I do miss that a lot” (E13, 58 years old).

The accelerated process of change imposed by these recent dynamics has obvious
consequences, from the difficulty obtaining everyday products (with the effects that longer
distances and the need to travel have on older people and those with mobility difficulties)
to the potential loss of neighbourhood identity. The occupation of these local shops by bars,
restaurants, and specialised shops has altered the type of activity in the neighbourhood
and does not meet the sociability needs of these older women residents.

3.5. Promotion of the Social and Associative Network

At the same time as they talk about the problems resulting from the transformation
of the neighbourhood, the older women convey very positive feelings when they refer
to some of the community centres that offer a wide range of activities and become real
meeting, exchange, and socialisation spaces.

Public Spaces Aimed to Promote Social Interactions and Associative Network
Centres such as Espacio Pozas (a public centre managed by Red Cross) and the

Municipal Centre for the Elderly are cited by the interviewees as opportunities to maintain
and reinforce the community spirit by offering spaces for the elderly to forge relationships,
in the same sense that Bosch-Farré et al. [34] point out as places that create community.

“This year I found this centre, which is wonderful (Espacio Pozas)” (E5, 65 years old).

110



Land 2022, 11, 1456

“Yes, for example, Espacio Pozas seemed to me to be an extraordinary place to be able to
relate to different cultures, and to share, that seems to me to be very, very, very important.
And to admit that there are people who are different. I mean, I think that’s very, very
important” (E6, 77 years old).

The neighbourhood is changing and so are the forms of relationships, although certain
venues are resisting where the importance of social relations for community well-being is
emphasized.

4. Discussion

Based on the conception of ageing as a complex and heterogeneous process, the entire
body of research currently encompassed under the concept of ageing in place, as we have
been pointing out, coincides in defending the need for older people to continue in the area
in which they reside, are familiar with, and feel recognised in, for as long as possible. If
the physical environment affects people throughout their lives [15,16], its influence is even
greater in old age, conditioning the ageing process and even the response to illness [18].

Most of the older women in the Universidad neighbourhood coincide in highlighting
the harmony and affinity they feel towards the social environment in which they have spent
a significant part of their lives. They generally value the characteristics of an urban fabric
in which squares and public spaces are fundamental elements of everyday relationships.
This, however, conflicts with the lack of an age perspective in the configuration of space,
as can be seen, for example, in the aforementioned small size of sidewalks which, in
addition to prioritising the use of private cars, hinders pedestrian use. This creates barriers
not only for older people with mobility problems, but also for care in public spaces and
social interactions. On the other hand, the lack of accessibility in residential buildings
themselves and in the immediate surroundings, as already demonstrated in previous
research [11,20,52,53], hinders not only social relations in old age, but also the development
of everyday life itself.

Without idealising a past in which negative memories are interwoven with very
positive ones, the older women seem to enjoy the loose configuration of neighbourly
relations that evokes Granovetter’s conceptualisation of weak ties [38] and connects with
the atmosphere of local comfort described by Blokland and Nast [36]. However, these
low-intensity relationships prove strong enough to provide support in times of need, when
the circumstances demand it, in the sense that Torres [51] attributes to “elastic ties”, which
can be activated in certain situations.

The research shows, however, that the process of change to which the neighbour-
hood is currently being subjected—in terms of gentrification and touristification—has a
decisive influence on the daily lives of older women, who are helpless witnesses to the
transformation of their environment and their potential relationships.

Gentrification and touristification, as well as a greater inclination on the part of the
municipal public administration to make the urban space economically profitable (by
granting excessive space to bars and outdoor cafés, for example) reinforce the use of the
area as a platform for night-time leisure, privatise the use of public space (thus displacing
uses and users) and have repercussions on the cleanliness of the neighbourhood. However,
the main threat to the local social fabric, according to the older women, comes from the
high turnover of residents (who do not take root in the neighbourhood and who will be
succeeded by new arrivals in a short period of time), as well as the gradual disappearance
of local commerce, a key element in generating a sense of belonging and attachment to the
area. The limited permanence in the neighbourhood of the new residents generates distance
between them and the older women, although this segregation is in no way equivalent to
intergenerational confrontation, according to the interviewees themselves.

Along the same lines, the change in the population has had an impact on the neigh-
bourhood’s small shops, which have shifted towards catering to the demands of gentrifiers
and tourists, ignoring the daily needs of older residents (making it even harder for them to
remain in the neighbourhood) and causing the relationships between residents and shop-
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keepers, built up over time, to disappear. This affects not only the intensity of coexistence,
which is transcendental when it comes to forging ties and building a neighbourhood, but
also removes a potential resource for detecting loneliness or vulnerability. This shows that
the transformation is not only physical and economic, but also cultural, relational, and
symbolic [52].

In the light of international standards and commitments, these outcomes are relevant
in the context of the role of age and especially urban ageing in achieving the SDGs, which
require appropriate environments to ensure the health and well-being of older people.
From this perspective, it is a priority for older people to feel a sense of ownership of the
space in which they live to prevent them from becoming prisoners in their own homes [15]
and experiencing old age as something negative. The potential lack of integration of
older people in the urban space is therefore not the result of individual choice (theory
of disengagement), or even the loss of physical capacity and motor skills but is largely a
consequence of the inadequate configuration of that space to accommodate the different
needs not only of use, but of users [20].

Appropriate measures, therefore, need to be implemented to minimise the impact
of gentrification and resident turnover. This includes all the side effects that they entail
in local environments such as the one investigated, in which attachment to the place and
social relationships with fellow residents play a transcendental role [14] in the daily lives of
the elderly, as opposed to the likelihood of experiencing exclusion that some authors link
to the ageing process [53,54].

5. Conclusions

The increase in longevity and the growth of cities in Spain is leading us towards a very
specific future: most of the elderly of the future will be urban. For older people, staying in
a familiar place has many positive effects and can be the key to better health and greater
social integration. It also satisfies a desire to remain part of a community that knows them
and of which they feel part, and in which neighbourhood ties, a source of solidarity and
sociability, are an essential aspect. However, for all these benefits to be possible, there
need to be spaces that favour these neighbourly relations and foster intergenerational
relations and the opportunity to generate ties with the new neighbours who are arriving in
the neighbourhood.

The case study carried out in Universidad (Malasaña), a neighbourhood in central
Madrid, reveals the importance of the local space and the relationships and experiences
of the older women who live there, the strength of past collective experience in shaping
the present and the trends that have been threatening to become established in the area for
some time, with the consequent weakening of older women’s social relationships, of their
familiarity with the space and therefore, of their well-being and health.

Furthermore, and contrary to the idea put forward by certain sectors that the city is not
a suitable place to grow old, the women interviewed show a strong attachment to their local
space. They have been defending the construction of a neighbourhood and community
over many years, which is not necessarily characterised by deep friendships, but by the
existence of a social network that responds in case of need.

The research, however, includes a number of limitations. As explained above, case
studies allow for an in-depth exploration of the object of research and provide detailed
and nuanced information. On the downside, however, there is a limited generalisation of
the results obtained. Even so, and with due caution, the findings could be extrapolated to
other central areas of historic cities with a certain community tradition but currently under
stress from gentrification processes in which there is a high rate of population turnover
accompanied by the progressive disappearance of local commerce. In future research, the
authors plan to carry out the empirical work necessary to update the research, focusing
exclusively on older women. This will make it possible not only to check whether the trends
detected in the period covered by this article have continued subsequently, but also the
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effect of the COVID-19 pandemic on the daily life and intensity of women’s relationships
in the neighbourhood.

In the future, it would be useful to extend this research by comparing Universidad
(Malasaña) with other areas of Madrid or with neighbourhoods in other cities that are
undergoing the same process. On the other hand, it should be noted that urban ageing from
a women’s perspective is a highly relevant area of research that still needs to be deepened
and clarified in some aspects.
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Notes

1 This is the number of immigrants (people moving into the district) minus the number of emigrants (people moving out of the
district) in the previous year, divided by the person-years lived by the population of the receiving district over that period.

2 According to Madrid City Council, the price per square metre of second-hand housing was 5282 euros, with the city average
being 3732 euros per square metre (Source: data bank, Madrid City Council. Viewed in May 2021).

3 La Movida was a social, artistic, cultural, and transgressive movement, led by young people, in which music played a fundamental
role. It paved the way towards ideological and sexual freedom, and drug consumption featured prominently. It happened during
the Spanish transition to democracy after the death of the dictator Franco in 1975.

4 Shop or stall selling churros: long fritters made with flour and water.
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Abstract: This case study reveals that age-related areas are the least desirable professional future
options for many university students in social work degree programmes. One of the possible
causes is the negative social labelling of older age, especially pronounced in respect of older women.
Additionally, there is a poor and limited educational approach towards later life and growing older
inside and outside the educational settings. This article focuses on the social construction of older age
from gender and double theoretical perspectives. In particular, it centers on the pillars of education
and profiguration. For educational and analytical purposes, these aspects are approached in the
classroom setting from a critical perspective by using the in-depth reading of a book that is set in the
local context, in particular, the city of Lleida (Spain). It presents the results of the content analysis
and reflections written by 170 first-year university students taking a degree course in social work,
and the outcomes of the subsequent classroom discussions with the author of the book. The study
results show that better knowledge about the complexities of ageing and later life can lead to the
reconstruction of the students’ viewpoints about older age, help foster critical thinking, and defy
age-related stereotypes, beliefs, and prejudices.

Keywords: older women; social imaginary; active ageing; profiguration; gender; narrative; local
territorial context; social sustainability; prejudices

1. Introduction

The narrative has a transformative power both in the person who writes it and in the
person who reads it. The latter aspect is the main focus of this article. The transforming
power of the narrative is closely related to the educational power, especially taking into
account that education occurs between permanence and change. On the one hand, edu-
cation as a socialisation process implies the transmission of values, norms, and cultural
contents that are transmitted from one generation to another/older adults to younger
people. Hence, seen from the socio-anthropological perspective, education can be con-
sidered as permanence and the common guiding line of society and culture. However,
during the teaching-learning processes, new discoveries, inventions, and innovations occur
that are linked (or not) with what has traditionally been transmitted. Both young people
and adults live in a society marked by continuous and accelerated changes that affect our
everyday experiences and life stages. From a gerontological perspective, the changes that
are already taking place in the ageing process will become even more evident in the coming
years, described as the “new old age” [1]. Consequently, different alterations also take
place in educational and socialisation processes. Relatedly, the narrative also identifies and
represents arguments, thoughts, experiences and imaginations that relate to both perma-
nence and change. When narratives are expressed, either orally or in written way, or even
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through other artistic and creative manifestations, they acquire a transforming component
of attention, reflection, teaching-learning, contemplation, affection, and humanity [2]. This
case study focuses on these aspects and incorporates reflective work based on narratives
and critical approaches towards later life.

From a sociological lens, narrative gerontology and literary analysis show that we
can learn about the complexity of the ageing process and its social nature from the stories
that people tell or write [3–9]. This article shows the importance of fostering intergen-
erational relationships as well as reading and reflecting on narratives as ways to build
a more sustainable society, in which the interdependence between different generations
implies enrichment and solidarity and helps challenge age-based discrimination or ageism.
Breaking negative stereotypes about old age and gender and building a more positive
image of later life, both from the point of view of young people and older people, favours
self-esteem, quality of life, and people’s physical and psychological wellbeing [10].

The guiding thread of this case study is profiguration, a new concept in sociology
and the social sciences that refers to the social agreement between different generations.
Profiguration implies interdependence and socialisation, and respect and support with
the aim of enriching intergenerational relationships and social connections. It also helps
improve social participation, creative actions, social innovation and active ageing as it is
characterized by participatory, collaborative, and comprehensive education that promotes
positive change and challenges social marginalisation and ageism [7,11,12]. Working on
intergenerationality as based on reading and reflection tasks in university settings is an
opportunity that provides students with an important base from which to critically reflect
on their beliefs and attitudes in relation to the different ages of life and ageing. These
exercises also help share and create new knowledge among students.

As will be explained in more detail in the following section, we observed conscious
distancing attitudes of the first year of social work degree students towards older adults.
After the appropriate reflection and discussions, we developed the activity that has become
the object of this study and the basis of this article. At the same time, we wondered what
beliefs and stereotypes about being older have taken root in the education of young people.
How have these prejudices been built? What notions and archetypes of older people,
especially older women, have been assimilated and constructed? Does knowing alternative
models of ageing, such healthy and active ageing, change younger people’s perspective
towards older people and later life? Does reading and reflection on narratives about ageing,
which are different from the stereotypical images of older age, favour positive images of
growing older in younger people? Can guided and reflective work in university classrooms
act as an instrument to overcome ageism and build a more age-friendly and inclusive
society? These questions have been answered in this case study.

2. Materials and Methods

To facilitate the understanding of the methods, a diagram has been prepared that
graphically illustrates the procedure and its parts (see Supplementary Materials—Annex S1).
The following section explains the whole process in more detail.

2.1. Initial Data That Motivated the Development of the Case Study Task: Intergenerational Work
Based on the Reading and Reflection of a Narrative

For several years, the first-year students of the social work degree enrolled in sociology
have been invited to voluntarily answer a questionnaire at the beginning of the course.
The aim was to get to know them better, their previous studies, interests and knowledge,
and their experiences related to the topics of the course. They were also asked to express
their opinion about the profession they have chosen, their future plans as well as their
personal and professional interests. One of the questions in the questionnaire asked
them to explain in detail the fields in which they would like to work in the near future.
Relatedly, there was another question asking them to indicate which areas they would
not like to work in. During the consecutive years, the area related to older people was
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among the most undesirable future career options among the first-year students of the
social work degree. We systematically analysed the results of these questionnaires to detect
the learning/training needs, improve pedagogical aspects and the image of later life, and
overcome ageism. The answers to the questions (In which field/s would you like to work
when you finish your degree? Why? In which field/s would you not like to work when
you finish your degree? Why?) are shown in Tables 1–3. Table 1 collects the quantitative
computation of the answers, in which the reference is made to advanced age and older
adults, also referred to as senior citizens.

Table 1. List of students’ responses on whether they would like to work in areas related to old age
and older adults.

Academic Year
Enrolled Students in

the Subject

Collected
Questionnaires

(Received Answers/%)

Interested in Working
with Older People

Not Interested in
Working with Older

People

2020–2021 99 68 (68.68%) 6 (8.82%) 13 (19.12%)

2021–2022 100 64 (64%) 4 (6.25%) 14 (21.87%)

Table 2. Students’ positive motivations.

2020–2021 2021–2022

I want to help older people in care homes
I have always wanted to help older people.

I have chosen this degree specifically
for this reason

Older people catch my attention, I’m curious,
I find them interesting

Since I was little, I have been interested in
knowing the stories of older adults and wanted

to help them improve their
situation/circumstances

Because being with them makes me happy

It is the group of people with which
I would feel better

Older people are underestimated
and deserve more respect

Table 3. Students’ main arguments not to work with older people.

2020–2021 2021–2022

It is the area where I would least see myself
working in. I wouldn’t be able handle it in a

right way

I would not know how to manage it since I
would relate it to my everyday life

It doesn’t appeal to me and I don’t think I
would ever feel comfortable working with

older people

In my life I have not had contact with
older people. I hardly got to know my

own grandparents.

It is an area in which I would surely have a
very bad time

I don’t feel empowered because I haven’t had
any close contact with older people. I would

not know how to think or how to express
myself or speak to older adults

From my experience, I think it requires a very
hard emotional sacrifice

Grandparents are the best company, but
dealing with older people and their problems

would affect me too much

I wouldn’t have a good time I would take their problems to my personal
sphere/life
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Table 3. Cont.

2020–2021 2021–2022

I think it would be very hard to manage it I don’t have the ‘right’ personality traits
to deal with them

I think I am not mentally prepared to face the
situations that occur in this area

I don’t think I could contribute
anything to this area

Working with older people is already a very
‘common’ area with which we live day by day, I

would like to work in areas that are more
‘taboo’ and which are not that talked about

It does not appeal to me, I find other
areas more interesting

I have been working in this sector all my life
and I would like to open up new horizons I am not motivated

I think it is a very dependent ‘guild’ I am not interested

I don’t want to work in a nursing home I am not interested

It must be taken into account that answering the questionnaire at the beginning of
the course has been optional/voluntary (until now). This explains why only 68.68% and
64% of the total number of students enrolled answered it. Yet, it is significant to observe
that only 19 (6 + 13) and 18 (4 + 14) students referred to older people in their responses.
The rest mentioned other areas of interest, such as mental health, childhood, justice, social
services, among others. This reveals that students are quite distant from the real needs
of older people and their challenges. The percentage of those students who showed no
interest in working with older people and in care homes did not reach 10% in any academic
year. On the other hand, those who explicitly stated that they would not like to work with
older people reached 20% and even exceeds this percentage. The distance between those
who explicitly denied working with older people increased in the academic year 2021–2022
compared to the previous course 2020–2021, reaching 21.87%. Table 2 shows the main
motivations and arguments of those students who stated that they did not want to work
with older adults or in related areas:

The results reveal that the student main motivation is to help, which appears in three
of the seven responses. The second motivational category is related to emotions, such
as ‘it makes me happy, ‘it is where I would feel better’, ‘it is underestimated, it deserves
respect’. There is a repeated temporal reference that indicates a vital implication linked to
the socialisation received throughout life: ‘I have always wanted to help’, ‘since I was little’.
Other answers could be categorized as discovering the ‘unknown’ or the ‘little known’
sphere, knowing older people’s stories, ‘they call my attention, I’m curious . . . ’ In other
words, the sense of altruism, empathy, positive experiences, as well as the desire to help
and better understand older adults are among the main motivations of the social work
students who answered the questionnaires at the beginning of the course.

Table 3 collects the written explanations and the main arguments of those students
who said that they did not want to work with older people in their future.

The results reveal how the student personal life experiences and previous knowledge
influence their future decisions and are also the possible causes of the refusal to work with
older adults. The emotional impact linked to one’s personal experience (or the lack of it) and
the socially constructed image about later life appears in 16 out of 22 responses (72.72%),
and affects students’ perceptions about old age and their future work preferences. These
and similar notions are also echoed in the students’ written reflections that are evidenced
in the development of the reading guide (see Supplementary Materials—Annex S2), which
demonstrates the growing need to promote activities that stimulate intergenerational
relationships and mutual knowledge in order to overcome ageism. As research shows,
breaking stereotypes and negative notions about later life entails a change in the social
paradigm and fosters active and healthy ageing, intergenerational dialogue, and a more
inclusive society [12,13].
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2.2. Reflections Prior to the Study Based on the Analysis of the Previous Answers

Students’ refusal to work with older people raised a question whether there was a
(co)relation of different causes of a social nature that related to their formal, non-formal, and
informal education. We also took into account the influence of social stereotypes created by
the media on ageing and the type of social value attributed to old age; the lack of education
and reflection about the process of getting older; the social limitation of daily relationships
between young and old people, which are often reduced to dependency relationships; and a
lack of more positive images of ageing and models of active older men and women beyond
the traditional roles of grandfather/grandmother or caregivers. Since the collected data
reveal low student motivation to work with older adults, which is one of our educational
challenges, during academic year 2020–2021, we decided to approach the subject from more
innovative, humanistic, and proximity methodologies. The choice of a specific book about
ageing and older women was chosen to provide students with new notions about later life
and improve educational opportunities.

2.3. The Case Study: Tasks on a Specific Reading to Overcome Age-Related Stereotypes

The specific use of narratives as a working method and as a training object is already
widely documented in various research projects and studies that demonstrate its potential,
interest and didactic and educational validity [2]. The contributions of the narrative to the
study of older age also reveal the construction of positive images of later life, specifically
from a gender perspective [13–15]. To address the causal elements that determine the
images that young people have about ageing and older women, we focused on narrative
analysis with a focus on older women. We incorporated a reading guide (see Supplementary
Materials—Annex S2) that helps students critically read the book. As educators and
professors, we also defend the need and importance of developing narrative inquiry,
reading, and reflective and comprehensive methods as teaching and training tools in higher
education settings.

The current digital world, characterised by the speed of information, the simplifi-
cation of messages, the obvious displacement of the written form by visual content and
the predominance of emotion over reason, greatly affects the construction of our social
reality, opinions, and attitudes. Impatient immediacy and imminence bring added diffi-
culties and accelerate the transformation of habits, making it more difficult to dedicate
time, concentration and attention to observe, read and understand reality. The notion of
‘learning to be, to make known, to live together’ [16,17] implies the habit and ability to think
critically, which is not innate but learned and developed throughout one’s lifespan [18].
For this reason, in our teaching practices and academic evaluation we incorporate reading
practices—essays, biographical, and literary narratives—that help promote knowledge of
the social world and the local contexts. We used the guide that has been prepared specifi-
cally for this reading from reflective, experiential and critical approaches. Students were
also asked to write a letter to the author of the book expressing their opinion, questions or
concerns, which helped foster individual creativity and critical thinking (see Supplementary
Materials—Annex S1).

For this case study, we selected a recently published fictional book Casa Yé-ye [19],
which addresses active ageing experiences as inspired by real life situations of older women,
who live in city of Lleida, which is familiar to the students enrolled in the University of
Lleida. The book portrays women over 70 that do not conform to stereotypical notions
of old age and the narrative of decline, according to which older people are seen as frail,
dependent, and inactive [14]. The four older women defy stereotypes related to old age and
the traditional family models, and choose to live together. This choice of life gives them
more freedom to make decisions, which is often denied to older people. The male characters,
who belong to the same age group as the heroines, also actively participate in life and
challenge the negative notions of later years. The text is written in a slightly humorous and
witty tone, and contains some dramatic points, as well as certain but uncomfortable truths
about ageing that involve topics such as death, suicide, sexuality, family relationships,
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physical or mental health, loneliness and the loss of love. The book brings readers closer to
the dynamics of old age in a positive, constructive and innovative way.

The daily experiences of the older characters, as described in the book, were read
and discussed with the first-year students. After the in-depth reading and analysis of the
text, students showed a significant change in their attitudes and perspectives on later life.
Working with literary narratives with intergenerational groups facilitates profigurative
socialisation and interaction, and helps overcome age discrimination. The educational
and transformative power of the narrative based in a local context and, in particular, the
reconstruction of the social image of older women, also helps break the prejudices and
alters students’ future professional preferences. Many of the university students, as will be
shown, claimed that, initially, they did not think about later life, ageing, or intergenerational
relationships. However, after the critical reading of the book, they started to think more
about ageing and some of them even considered working with older people. The results of
this study show that working on intergenerational relationships through narrative inquiry
can become a basis from which to reflect on beliefs and attitudes related to different stages
of life, create and share new knowledge, and improve intergenerational relationships.

The literary and cultural analysis of the fictional narrative, together with the debates,
provide us with relevant information that reveals the current social conceptions and beliefs
about old age among first-year university students. At the same time, it allows us to see a
more specific social image of older women, the perception of different ages and the ideas of
what is considered as socially appropriate or inappropriate depending on one’s age [20,21].
The in-depth analysis of the text, along with subsequent discussions by one of the authors
of this article (educational psychologist), professors (sociologists), and first-year social
work students, represents a rich source of data that offers not only a valuable exchange of
information, but also invites us to question old age, the current images of ageing women
and gender dynamics.

The gender aspect deserves a special attention in this study as it reveals how older
women are perceived in the local context, which is still predominantly sexist and heteropa-
triarchal. In addition, the analysis of this work reveals other relevant issues in relation to
age and ageing, such as the loneliness of old age, the concern to maintain one’s autonomy
until death, the difficulty in establishing new social relationships, pain, disability, and sexu-
ality, among other significant topics linked to later life and its challenges. The following
section explains in more detail the work methods of this study.

Casa Yé-ye and the Practical Application of the Reading Guide

This case study was developed in three phases that involved the interaction between
educators, students and the author of the book. In each of them an ad hoc didactic and
pedagogical methodology was used to achieve the study objectives.

(a) First phase: The selection of books and the elaboration of the reading guide

The first phase was focused on the decision to prepare an academic task that involved
reflective and creative learning based on a reading that portrayed ageing of women in a
more positive light. The choice of the book Casa Yé-ye, which was published before the start
of the academic year 2020–2021, was based on the aspects discussed in the previous section:
the focus on older women; the local and familiar settings; daily events and local scenarios;
the fusion of both fiction and reality and a deep observation and lived experiences of ageing.
As the author of the book, who is also a professor and researcher in areas related to gender
and ageing, explains:

After more than two decades of teaching subjects about active ageing and later life, and
given a structural trend towards increased life expectancy, especially pronounced in older
women, I have observed an urgent need to transfer my knowledge by using alternative
ways. I wanted to bring my own experiences and observations closer to people in order
to break the beliefs, stereotypes, prejudices, and negative attitudes about older age. The
experiential literary narrative was chosen as an effective tool to share my previous expert
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knowledge and personal reflections to foster social change, intergenerational dialogue, and
voice out the complex dynamics of growing older. The book Casa Yé-ye emerged precisely
from these motivations and personal and professional experiences.

The decision to develop a reading guide and the distribution of roles was shared with
the author and the educators. Although the author of the book is also a professor at the
University of Lleida, she teaches the social education degree. Thus, she had no connection
with the social work students and could not influence their opinions and the content
of their reflective writing. During the 2020–2021 and 2021–2022 academic courses, she
used the same reading guide (see Supplementary Materials—Annex S2) and methodology.
The objective of the reading guide was to foster critical thinking skills and analysis of
social aspects and notions about old age, especially older women. Specifically, it was
intended to trigger students’ thoughts and reflections on ageing that, in this case study,
are addressed transversally as part of the program that involves life long learning, social
inequalities, and gender dynamics. It was also intended to make students more aware of
the heterogeneity of ageing and bring them closer to active and healthy ageing models. The
reading guide consisted of eight sections on which the students had to give their opinion:
(1) Reflection on the title of the book and its meaning; (2) Identification of the relevant ideas
of each chapter of the book; (3) Reflection on the themes and problems presented in the book;
(4) Reflection on the main characters; (5) The reflection on whether what is represented in the
book is reality or fiction; (6) Reflection on students’ prior knowledge of the topics explored
in the book and how reading may have contributed to the construction of knowledge;
(7) Reflection on possible contributions to the area of social work; (8) Personal assessment
and final reflection in the form of a written letter addressed to the author of the book. The
letter was intended to serve as a development of critical thinking skills for the students, as
well as a guiding tool for the author to prepare feedback (see the content of the complete
reading guide in Supplementary Materials—Annex S2).

(b) Second phase: Reading, reflecting and writing

The second phase involved the process of reading the book, the reflection, the analysis
of the content and the subsequent written work that included critical approaches to the book
and its main characters. The reading and orientation tasks were performed individually by
each of the students.

(c) Third phase: Tasks, evaluation, feedback and meeting with the author

An assessment rubric was used to analyse students’ written assignments for each sec-
tion. Assignments and letters were also read by the author of the book to prepare comments
and feedback for the students. The author did not participate in the evaluation process
and did not have information about the students’ grades. The final grade was shared
only between the teacher and the student. The most significant aspects that were taken
into account were the reflections of the students, the questions raised and the subsequent
dialogue with the author and the students, which was scheduled once the semester was
finished. This final dialogue was not part of the evaluation process and was voluntary. The
meeting was supposed to be held in person, however, due to the restrictions imposed by
the COVID-19 outbreak, it was held out online.

2.4. Method of Analysis of Written Content of the Reading Guides

In the previous section, we explained the methodology used in each phase, which
involved the reading guide and feedback. In this section we highlight the method we
used to perform the content analysis of the 170 reflective tasks, which are the basis of this
article. Van-Dijk [22] and Critical Discourse Analysis (CDA) were used as a methodological
approach to analyse task content and develop critical thinking skills. Before starting the
general reading, a preliminary reading has been carried out to erase any personal data
or identification of authorship. Likewise, all tasks have been anonymised by adapting a
specific coding for data protection. For the content analysis, the parts of the tasks that
focused on reflection and argumentation have been identified.
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2.4.1. Parts of the Tasks Selected for Analysis

Out of the 8 sections of the reading guide, we selected 6 for content analysis because
they were the ones in which the students had to express their opinions: (1) Reflection
and argumentation on the interest in the topics and problems presented in the book;
(2) Reflection on the main characters; (3) Reflection on whether what is represented in
the book is reality or fiction; (4) Reflection on the previous knowledge of the students
on the topics explored and how reading the book has contributed to the construction
of knowledge; (5) Reflection on possible contributions for social work professionals;
(6) Personal assessment and letter to the author.

2.4.2. Elements of the Analysed Content

The reading and analysis of the content of these 6 sections was based on the identifica-
tion of the content of the general categories as shown in Table 4:

Table 4. General categories.

Categories:

Reflections on the effect of the known environment

Construction of the social image of older age and the ways it is perceived

Characteristics attributed to older age in general and older women in particular

Descriptors of older age and older women before and after the reading of the book

Opinion about older women and the ageing process before and after the reading

Existence of explicit gender or feminist perspectives in the book analysis

Elements of surprise found in the book

Elements of self-reflection on grandmothers/grandfathers before and after the reading

Elements of reflection from a professional (social worker) point of view

Reflection on how the students imagine their own later life

3. Results

3.1. Participants

The tasks explained in the previous sections correspond to those elaborated by
170 students: 80 students of the academic year 2020–2021 and 90 students of the academic
year 2021–2022.

3.2. Contributions of Reading and Reflection

In this section we present the results of the content analysis that has been organized
thematically, as shown in the following sections.

3.2.1. Relevance of the Local Context

As described previously, one of the reasons for choosing the book Casa Yé-ye was the
fact that it is set in the local area that is familiar to the students. The environment and the
elements described in the book portray the bar, the cafeteria, the gym, the nightclubs, the
streets and the neighbourhoods familiar to everyone who knows the city of Lleida. There is
also a strong emphasis on the social aspect of Lleida, which is a peripheral, medium-sized,
inland city, and evokes an image of ‘Spain where nothing ever happens’, as sociologist
Sergio Andrés describes it [23]. Very often, literature suggested to university students
is written by national or international authors and there is a lack of visibility of local
authors that address the local issues and minority groups. Lleida is the capital city of
a large territorial area with rural characteristics. The city of Lleida is a member of the
Network Educator City and it is also an age-friendly city. It is the capital of a diverse
territory of 11 interrelated regions in two large geographical areas: the plain area and the
Pyrenees. According to data from 2021, its population varies from 3.945 inhabitants of
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the less populated region with a population density of 9.2 inhabitants per square meter,
to 211,609 inhabitants of the most populous area, which includes Lleida with 140,080
inhabitants (151.5 inhabitants per square km). Regarding the age-related factors, more
than 20% of people are over 65. The ageing rates are between 113 and 207.9, and the
age-dependency rates are between 21.3 and 40.3.

We prioritised the local context in this study, especially taking into account that
students are trained for the social work profession that involves close human interactions
in local contexts. In addition, many of them were born in the city of Lleida, study there
or know the city quite well. We also thought that their own personal experiences in the
environment familiar to them influenced their opinion about their future professional
choices. We aimed to investigate whether the students noticed that the book was set in
the local context and whether or not this generated any interest in the reading. The results
affirm that the familiarity and proximity with the environment provides an important
value for student. For example, one of the students SO8701 mentioned that “the book is
set in Lleida and I find it fantastic since I had never read anything that was set in my city”.
Andrés [23] explains the reasons for invisibility of medium-sized cities such as Lleida:

Medium and small cities do not seem to have been as narrated, told about and sung about
as other spaces and places. The medium-sized city and its intermediate territories have
been assigned a symbolic image of a ‘no man’s land.’ They are not considered attractive
enough to be the protagonists of stories, and it seems that nothing special ever happens in
those places [3] (pp. 205–206).

Yet, significant and special events do occur daily in medium-sized cities, as described
in the book Casa Yé-ye, which shows active lifestyles of older people. As one of the SO9801
students observed, “everything that happens, happens in the city of Lleida, and that makes
everything familiar to you, and you can relate and imagine the story as if it were more real”.
Another student SO6901 pointed out that “seeing typical places in Lleida has allowed me
to become more familiar with the book and experience each situation in much more detail.”
Student SO9201 also noted that the local setting gave the story more credibility, familiarity,
and value: “It’s very exciting to be able to read about familiar areas as it helps you imagine
the action in a more realistic way.” The atmosphere that portrays the common and familiar
places of the book also generates more empathy towards the main characters, whom some
students imagine as real people that they could meet one day in the city of Lleida. As
student SO6412 said, “we have been able to get closer to the characters, as if someone we
knew was explaining their own story to us”. In the same way, the student SO9501 observed
that the story “has made me connect faster with the protagonists, I have imagined them in
the cafeteria and in the Ekke gym, I have imagined the Coquettes at night walking down
the street looking for a pub”.

3.2.2. The Social Images of Older People

This case study also intended to identify the preconceived social image that students
had about old age in general and older women in particular. Age is not only a matter of
adding biological years to one’s lifespan, but it is also a socio-cultural construction [24].
Social age [25] is a series of descriptions of what one can and cannot do at each age, and it
changes according to different historical periods and social milieu, thus being a product
of social interaction and culture. Just as culture defines the differences between men and
women that occur throughout life, so does the process of ageing [26]. We began the analysis
by examining the concept of ageing in a broad sense to identify the general stereotypes
attributed to older people, especially older women. It should be noted that students
have never been asked to incorporate a gender or feminist perspective in the reading and
preparation of their tasks. However, it was significant to see if they referred to gender
dynamics and differences in relation to older age.

It is also worth a note that the majority of social work students are female. In 2020–2021
there were 13.40% male students and in 2021–2022 the number increased to 20.98%. Taking
into account the necessary anonymisation and data protection, we have specifically studied
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and identified significant gender differences in content analysis. Although it is important
to investigate the social construction that students have about older women, we decided
to focus on how young people internalised these notions. The analysis shows that all the
answers incorporate reflections on the images of later life as acquired throughout social
interaction and education. We also tried to identify the stereotypes that young people had
about older age and ageing. The content analysis reveals four thematic fields. Three of
them are recurrent in a large number of tasks: (1) silence and inhibition; (2) the negative
view of old age; (3) the antagonistic construction of old age versus youth; (4) the positive
image of old age and ageing. The fact that the latter appears in very few responses is highly
significant.

(a) A positive view of old age

There are few student responses that show a positive view of old age and ageing. In
all cases, the constructive evaluation of later life derives from a positive experience in the
family, at work or during an internship, or from the image of an older woman as a caregiver.
The positive elements related to old age are linked to values such as respect, gratitude,
kindness, experience, wisdom, care, and education. As student SO9401 argued

I am surprised by the whole context surrounding old age. This group of people are my
greatest weakness, my weak point, I admire all older people for their long history, for the
backpack they carry on their backs. I would like to be able to work with this group. I think
that working with them would bring me happiness and personal satisfaction.

Another SO8512 student also noted that: “I really appreciate older people, both in
my family and with whom I live in my daily work. They are generous, kind and loving;
likewise teachers, psychologists.” Similarly, student SO8112 highlighted that: “I have a
very positive perception of older people, it is a group that I have always liked and admired
( . . . ) Most of them are people who have had a thousand experiences and it is interesting
to take their opinions into account”.

(b) Silence and inhibition

Although today’s society is characterized by the so-called longevity revolution [27],
the writings of many young people demonstrate a sense of detachment, social distance and
“not wanting to look” at older people. In their writings, many of the students argued that
ageing begins with retirement, around 65 or 67, and they think that nothing interesting
happens after that phase of life or turning point. The idea of vital emptiness—of ‘stopping’
and ‘disappearance’—after retirement is quite recurrent in the students’ reflections. These
notions reveal that students have been educated with the notion that people, upon reaching
the retirement stage, cease to have their own will, interests, and social identity. For example,
student SO9101 said that “many young people and adults (...) are a little afraid of getting
old because they think they will lose part of their freedom and their way of being and doing
things.” Many students also thought that old age is a taboo subject, which is evidenced
in the following examples. For instance, student SO8701 observed that “society transmits
to us a type of old age and ideas about it that make us think that later life is a topic that
should avoided to talk about”. Similarly, student SO9501 pointed out that “old age is a
topic that does not interest young people. Many times we tend not to talk about it, we label
it as a taboo subject, we do not give it importance or we do not understand that stage.”
Repetitions such as ‘not wanting to talk about it’, ‘being a taboo subject’, ‘it is not given
importance’, ‘it is not understood’ are also common in students’ reflections. The students’
responses also show that old age is a stage they do not think about. For example, student
SO4301 pointed out that “another negative connotation that we attribute to this stage is the
perception of retirement as a void that cannot be filled and for which no one feels prepared.”
Another student SO401 observed that

In our society, getting older is a taboo subject. It is not common to talk much about older
age, but the reality is that it will come to all of us anyways, no one can escape this final
stage of life. Why don’t we talk about older age and getting older? I think it is because
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society is afraid—just as death is a taboo subject, older age is also associated with death.
Since this stage of life is the closest to death, we tend to avoid conversations that involve
these two concepts: older age and death.

Additionally, the invisibility and conscious social uprooting of old age is one of
the causes that generate fear of ageing among young people and adults. The following
examples exemplify this idea. Student SO9801, for instance, questioned:

Why are we so afraid of reaching older age? Because it is a subject that nobody likes to
talk about, a taboo subject. We associate the fact that a person can have a very busy life
with a teenager, and perceive them as young; however, we associate a retired person with a
person who does nothing all day long, which leaves older adults out of any consideration
and interest.

Similarly, another student SO901 reflected that:

People see older age in a negative way or are afraid of reaching it. It may be due
to the influence of the media and the cosmetic and aesthetic industries, such as the
miracles of anti-wrinkle creams, aesthetic operations, etc. It is also because of the fear
of physical changes—when you are older you have a higher risk of suffering from diseases,
you are closer to death, loneliness, a fear of not feeling useful, not accepting your age and
social pressure.

Student SO9501 also made a similar comment by stating that: “We tend to think
that when a person is older, he/she has fulfilled his/her ‘obligations’ and now it is his/her
turn to rest and disconnect from everything around him/her. It’s like nullifying him/her
as a person.”

(c) Old age versus youth: an antagonistic social construction

It is increasingly necessary to promote intergenerational relationships to overcome
stereotypes about old age and “learn to be and learn to know” the complex, heterogeneous
and diverse process of ageing [11,12]. Such notions are also highlighted in the students’
responses. For example, student SO7912 expressed that “old age is the last stage of human
life, it is the moment in which you begin to say goodbye to everything you have lived
through.” Without exception, all students were surprised by certain behaviour patterns
of the main characters of the book, who were labelled as ‘juvenile’ because they acted
in a socially constructed way as ‘young people’. They were amazed that the heroines
openly talked about sex, that one of the female characters was transsexual, and that other
characters enjoyed smoking marijuana. According to student SO8501,

Society has a perspective of sex deprivation of older people, that is to say, that they do not
make love, that when they reach a certain age, they stop having sexual desires. It is clear
that no matter how much sexual the activity decreases, sexual desire and the wish to feel
loved does not disappear. It is a basic need that we as human beings have.

Similarly, student SO8601 pointed out that “sexuality is usually one of the main stigmas
about older people. This book shows us that this is not the case: the protagonists enjoy
sex in a free and impartial way. They even talk about sex without having any doubts and
openly explain possible sexual problems.” By the same token, student SO401 commented
that: “It seems that in older age sex no longer exists. The coquettes demonstrate that sex is
not only for young people.” Additionally, student SO9501 argued that: “Margot [one of the
older female characters] is shown smoking a joint to ease her pain. I had not internalised
this aspect either, I must admit that I was not aware that older people would take this
type of substance.” These comments show that youth is conceived as a stage full of vitality
and activity, while later life is linked to the end of opportunities, sexual desire, and active
lifestyles, as revealed in the narrative of decline [14]. These aspects, according to students,
are more visible in older women due to the double standard of ageing [28], which explains
how the disadvantages linked to physical appearance and sexual attractiveness can lead to
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a double categorization, segregation and marginalization of older women. Student SO4301
commented that:

Older age is a stage of anguish due to the losses or difficulties and, consequently, a
decrease in self-esteem, like in the case with Lily [one of the older female protagonists].
She finds herself in a continual confrontation between buying clothing accessories to
enhance a slender youthful figure and disguising the ravages of time that affect her body
and make her curves fade away.

Student SO401 also observed that “it seemed that the author was describing young
people, but in reality the characters were not young.” According to student SO801, “I loved
the characters, they are like a group of friends from now, but much older and, logically,
more experienced.” Following the same line of thought, student SO4301 contended that:

In short, the main characters have a lifestyle that is similar to mine, and I am twenty
years old. I also I share a flat with other students, I go to the gym, I go to pubs, and I
drink alcohol, just like them. But the difference is that they could be my grandmothers.
It would seem surreal to me to think that I could meet my grandmother in the gym or
at a party, but it is possible because, in the gym, I have seen older people who are doing
exercises, but with less physical effort.

Some students expressed a great interest in older age and offered interesting
and though-provoking reflections and conclusions. For instance, student SO4301 com-
mented that:

Old age has traditionally been related to negative notions, and linked to dependency and
progressive physical incapacity and weakness, while youth has always been glorified.
People and families need to plan and, above all, accept this stage of life (...) it is not just a
stage, but a progressive process that depends on the entire life cycle.

Student SO4901 also noted that:

The story deals with the problem of older age from a positive and dynamic perspective. It
employs adjectives that are usually related to youth, but in this book, it shows us how
you can still live among friends, go out for drinks, show off, flirt, smoke joints, etc. What
strikes me most about the subject of older age is the hiding of the effects of ageing. It’s
like the youth has totally taken over the stage. (...) The obsession with beauty and the
hypersexualisation (through social networks), together with the digital divide, leave older
people out of the game. Young people have the responsibility to give older adults their
deserved place in family and society.

(d) A negative view of old age
As explained above, the majority of students showed a negative view of old age.
We grouped the elements that appear in their explanations into several characteristics
and roles.

d.1. Negative characteristics

The negative notions about old age, as shown in students’ writings, include: depen-
dency, loneliness, sadness, annoyance, inactivity, illness, and the end of life. The students’
reflections reveal the idea that as people age, they are perceived as less human and are seen
as ‘others’ whose lives no longer matter much [14,29]. Viewing older citizens as problems
for health care, the economy, and future generations further strengthens age discrimination
and negative notions about old age. Furthermore, people tend to judge the value of other
people based on how much they add to the betterment of society: those who no longer
contribute to society “are not considered full members of society” [29]. These and similar
ideas are expressed in students’ writings. For example, student SO6412 stated that:

Many people think that older people are a burden and, thus, do not want to spend time
with ageing people. (...) People do not want to be aware of the existence of older adults and
there is also a great controversy about their retirement pensions. But younger people do
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not think about the cultural and historical enrichment that they provide us with—older
people are our history with legs, names, and surnames.

Similarly, student SO8601 pointed out that “the majority of the population believes that
older age and dependency are closely linked”. Relatedly, student SO1612 commented that:

For me, growing up means starting to be alone or lonely, since I relate it to death. When
people get older, they begin to experience the deaths of their friends, family members or
other important people to them. Once they get here [older age], they see themselves as a
burden to their family members and that’s when the feeling of loneliness begins.

The student SO8612 also mentioned that:

A person who is over 70, for the rest of the people, especially for young people, is perceived
as a passive person whose life is practically over. There is a lack of experiences to live and,
in general, we associate older age with the end of life.

d.2. Roles of old age viewed negatively

The students also pointed out to the obligations and social pressure in later life, such
as taking care of grandchildren, not being able to decide for themselves and doing “what is
expected of them” instead of doing what older adults want. Student SO4512 wrote that:

In the book, I see a call, which I would name a call for older people’s freedom.’ Let me
explain it better: when you get older, it seems that you are deprived of everything because
you are old, which is synonymous with typical obligations that correspond to a certain
age. I want to highlight the fact that the canons of beauty oppress us, women, until the
last stage of life. In the book, it is shown how the three female protagonists feel vulnerable
because of their physical appearance and how it changes over time. However, they are
women who have high self-esteem and there is nothing that could stop them.

Student SO9001 also explained that:

An older woman today has lived through the times of sexual repression in a severe way.
Hence, as shown in the book, the decision to live with her female friends and stop being a
super-grandmother makes her feel bad. It becomes even more difficult to the heroine when
she wants to tell her family that she wants to fall in love again. This shows that there is
still a lot of struggle and the need to eliminate the consequences of sexual repression.

The influence of heteropatriarchy conditions the way we judge older people and
generates prejudices and stereotypes attributed to different female social roles. In the past, if
older women did not embody socially acceptable roles as caregivers or grandmothers, they
were not given visibility and value in society [30]. These roles confined them to domestic
obligations, thus limiting their freedom and autonomy in later life [31,32]. Although today
many women and older women in particular oppose to these socially constructed roles
and expectations, many of them continue with caretaking duties, making older women
important figures in multigenerational family relationships. The students realise the lack of
role models for older women and understand that their own prejudices also limit them.
Mary, one of the protagonists of the book, reflects on her lived experiences, which are based
on her relationship with her grandchildren. One of the SO1012 students noted that:

She [Mary] gives voice to many older women who are in the same situation as her. The
heroine is a woman who was married for many years to the same man and was completely
taken away her freedom. She represents the figure of a grandmother who helps with
everything that is needed. It is very positive that her opinion is shown in the book, which
reveals that she is tired and she does not want to do it because of obligation.

Similarly, the student SO8401 observed that:

Today society expects grandmothers to take care of their grandchildren, as if they had
nothing else to do, as if it was their obligation. Today many families live at the expense of
older people, their help, and their pensions. And let’s not talk about the loneliness older
adults feel.
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Student SO5212 also noticed that:

The most endearing character in the book is Mary, who embodies the vast majority of
today’s grandmothers. She represents the role of a woman as a caregiver who takes care of
her grandchildren and becomes a grandmother-slave. She actually has no obligation to
take care of her grandchildren.

Thus, student SO4012 highlighted that she felt identified with the female protagonist
when comparing her with her own grandmother and her lived experiences:

I have seen my grandmother reflected in Mary’s character because she also had to take
care of my cousins when they were little because my uncles didn’t have time to do it. My
grandmother, just like the protagonist in the book, many times wanted to flee from that
reality and start a new stage in life. However, the fact that she come from a family of
farmers and has been taught the traditional roles since she was a child, stopped her from
taking decisions on more than one occasion.

Additionally, student SO5201 highlighted the existing loneliness and boredom that
many older people face today, especially older women:

We associate growing older with a stage of loneliness, dependency, illness, and boredom.
If I analyse these aspects in more detail, I can see my grandmother reflected. Luckily, she
is living with us and I think that she does feel lonely. Of course, her life mainly involves
being at home, watching TV, sewing, walking, calling on the phone, receiving visits from
family or friends, etc. But I think that other older people, who are in care homes, hospitals,
or living alone in a house, must feel even lonelier, more sick, and discouraged.

It is also worth a note that the absence of proximity and direct contact between young
people and older people has a negative effect on the construction of the image of ageing.
Two of the students, a male and a female, expressed the need to focus on a didactic,
narrative and profigurative approach to education to better understand the process of
growing older. Student SO3901 argued that:

Personally, I openly admit that I have always said that the last group I would like to work
with in my future is older people. I know, and I understand, that it is a comment that can
generate controversy and that I can turn people against me, but I firmly believe so. It’s not
that grandmothers and grandfathers bore me, quite the opposite. Luckily, I have three of
the four grandparents still alive and I try, whenever I can, to visit them during the week.
But that is not an obstacle for me to reaffirm what I have said previously. I have always
considered myself a practical person, which does not mean I am cold and insensitive, and
that is why I prefer to focus my efforts on future generations. Obviously, everyday life
should be made easier for older adults and there are many tasks to be done in order to
take care of them, but I think that—right now—my character traits and personality fit
more with young people. I also know, based on my first hand experiences, that this point
of view is also shared by many of my classmates and university friends. And it is not
the argument itself, but rather the idea. That is why I am concerned about the fact that
older individuals are the forgotten group of society. They are the ones who have made
our starting point. We now walk on the foundations they had built and we owe them
everything. Without them we would be nothing today.

Similarly, student SO6412 pointed out that:

Older age evokes tenderness, but also sadness and loneliness. The maximum contact I
have had with her has been through observing older people from my town, many of whom
do not leave their houses and do not interact with others. They enclose themselves at home
and do not give life a chance, they think that their lives have already ended. My only
grandfather that is still alive is not like that, he started traveling when he was seventy
years old, he walks, he studies, he clings to life with all his might. I always tell myself that
when I reach his age I want to be like him, leave the idea that ‘I’m too old’ aside and live as
I have always lived. (...) It is true that I would not like to work with older people, perhaps
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because I have never been able to experience the moment of visiting my grandmother for a
meal or listening to her stories, or playing cards with her. I have never been able to have
the first hand grandparent-granddaughter relationship, and I have only experienced it by
listening to the anecdotes and stories told by my friends. I feel that because of this lack of
contact I don’t have the tools or I don’t know how to relate to older people. I also don’t
know how they are. I guess I feel the same way as adults who say they that don’t know
how to deal with teenagers. Maybe because I’m afraid to deal with older individuals and
start creating a bond that I, probably, will never have.

3.2.3. Overcoming Prior Beliefs about Older Adults

The quantitative analysis of the tasks shows that more than 90% of the students, after
reading and doing the exercises, have changed their previous notions about old age and
incorporated new aspects about ageing. The results affirm that careful and guided reading
and, above all, the possibility of reflecting on it, helped students to question the previous
ideas about old age and gender. Student SO9801, who has worked in a nursing home,
commented that:

This book has allowed me to see that there are many different ways to live later life. The
author speaks of an active, free, happy, and crazy older age . . . She depicts an uncommon
image of older age that nobody is used to ( . . . ) getting older can be boring or you can
feel like a coquette, you can live your life to the fullest and be happy.

Another student, SO9401, also stated that “the lifestyle of the characters in the book
is breaking stereotypes. It is a style that does not match with the typical notions of older
people that we are used to seeing around us.” Similarly, student SO1201 pointed out that:

I had a very different perspective about older age, based on what I have seen and what
my grandparents have told me. I thought that when we reach that stage of life, the only
things that happen to us are a physical damage, a loss of memory, there is no desire to
live, to do things, to go to parties, to leave home, to show off, etc.

Students’ responses show that they have dismantled previous myths about old age and
created a new view of ageing from a different perspective. However, the fact that students’
grandmothers regularly appear in their reflections on later life reveals the gendered nature
of old age. The reports also demonstrate that later life can be an active stage in life that
adds to quality of life [21,33]. For example, student SO9201 pointed out that “the book
has made me understand that old age can be lived in a more fun way. Knowing this, I
can accompany my grandmother (online) during this stage of her life and be able to better
understand and help her.” Relatedly, student SO8501 wrote that:

My grandmother has spent her whole life taking care of her grandchildren, and nobody
ever asked if she wanted to do it. The book has made me realise that we have to take action
and help her see that she should think more about herself and her wellbeing, because she
has already taken enough care of everyone and has never dedicated time to herself. I think
that many grandchildren and parents experience this type of situation but we do nothing
about it because we are afraid to create discussions within family.

We have classified the students’ comments that referred not only to older people, but,
specifically, to older women in different sections of the reading guide. In the section where
students had to choose the main characters that had impacted the most, everyone (100%)
mentioned the female protagonists Lily and Margot—strong, independent and confident
older women. The elements that surprised them the most were linked to the deconstruction
of stereotypes about older women, as has been mentioned in the previous sections. Student
SO9801 mentioned that:

The book gives us a very different perspective of grandmothers. It shows us how older
women can have a youthful spirit and a lot of courage. The moments that stand out in
the book are the parties, the sharing of a flat, going to pubs, putting on make-up, sex,
drugs... The book brings you closer to an atypical reality of growing older, it breaks with
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the typical notion of later life that is mainly constructed around the idea of taking care of
grandchildren.

Student S09201 also highlighted sexual diversity in later life and stated that being a
transsexual older woman often implied invisibility and forgetfulness:

I would like to give transsexual older women a voice, it seemed like a very interesting topic
( . . . ) I came to the conclusion that transsexual women should be much more normalised
in their older age, I think that they only make themselves known during their youth and
people forget about this group of people as time goes by and as they get older.

By the same token, student SO8701 mentioned that:

It is interesting to see that the protagonists still have sexual desires, since many older
women tend to lose sexual attraction, for various reasons, such as menopause and because
there is a decrease in oestrogen levels.

The adjectives and related synonyms used by students to describe older women
were grouped into the antonyms of the social imaginary of later life: strength, freedom,
decision, joy, courage, pursuing dreams, creating projects, standing up and challenging
the traditional social norms. For example, student SO401 noted that the book shows older
women who have dreams and want to have fun later in life: “being older does not mean one
cannot have fun in life.” Similarly, student SO1201 highlighted that age does not determine
the way we feel about ourselves: “reading shows that being older does not depend on age:
you can be over 60 or 70, or even 80, and not consider yourself old. In this regard, student
SO4301 argued that “the coquettes [older women in the book] show us that the negative
social connotation of the retirement stage is not real. They show that it is time to enjoy free
time while bolstering their collective self-esteem to combat a negative view of later life.”

It is also worth mentioning that some of the students, without having been previously
consulted or guided, pointed out the positive effects of working with narratives. According
to them, they had not thought about old age, but the reading guide and class discussions
allowed them to discover new approaches to narrative inquiry and imagine their (future)
later years. For example, student SO8601 commented that reading “has given me space to
break many of the stigmas I had about old age. I would like my old age to be similar to
what is described in the book, and I would like to break the stereotypes related to later life.”
Another SO9401 student stated that:

For me, older people are not less important that other age groups, and they should not be
an invisible group within society. On the contrary, I consider older adults as the most
important individuals. An older person is an individual who is in the last stage of life.
Older people bring with them all the knowledge, experiences, skills, and learning; they are
wise and we can learn a lot from them. Older people also have fewer obligations and have
the opportunity to enhance their both physical and emotional health, recover or start new
hobbies, and participate in society with the aim to improve their quality life and wellbeing.
This is how I want my old age to be.

The book’s in-depth reading and critical reflections have also helped other students
discover the unknown aspects about ageing and, as they stated, overcome their own fears
about later life and ageing. As student SO8701 argued:

The reading of the book helped me to overcome the fear of growing older and showed that
age as a category does not matter. If you did not fall in love when you were young, you
can still fall in love when you are older, you should not be afraid of not being able to find
the love of your life because many things will happen to us during our life span. Similarly,
many of us are afraid of death or growing older, and I am one of them. However, the book
helped me not to feel so overwhelmed, because if you enjoy your every day as if it was the
last day, you will not have that worry, because you will have done everything you wanted
and even more than that.
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In the initial section, we showed the quantitative and argumentative predominance of
the students’ reluctance towards the idea of working with older people in care homes and
related areas and services. However, the written tasks and the students’ comments on the
ways in which older women and older men experience active ageing show a significant
change in their responses and reflections about older age. Many of the students have
changed their initial thoughts. For example, student SO9201 commented that “although we
do not want to work in areas related to old age, at some point in our professional career we
will meet older people. Therefore, we must treat them in a certain way and be more patient
and open-minded.” Similar ideas are also expressed by student SO8201, who pointed out
that “I believe that every social worker should know different things related to old age,
for example, the potentialities of older people, the ways in which they physically age and
their state of health. The book helped me see old age in a different way.” Another SO9101
student stated that:

Thanks to the reading of this book, my perspective towards older age has changed in a
positive way. Now I see that being older does not mean not being able to do anything.
That is why this reading has helped me change my mind about social work and older
adults. From the very beginning I was very sure that I did not want to work with older
people because I saw older age as the last stage before death. I thought that working with
them would be very monotonous. Now I no longer look at later life with the same eyes. I
think that many projects can be carried out with older people that do not focus on their
decline or only on their needs.

In a similar vein, the student SO201 wrote that:

Thanks to this reading, now I want to learn more about older people. Until now it was
the group I was the least interested in, but after reading the book I have realised that older
people can teach us many things about life and I would like to delve deeper into it.

4. Discussion

We began this article by considering the possible causes of the negative considerations
about older age and students’ reluctance to work with older people as a sum of social
factors in formal, non-formal and informal education. We also looked into what beliefs
and stereotypes about later life have been internalised by young people. We questioned
how and why some of them had prejudices and negative notions of later years of life. We
also wanted to know if alternative models of ageing, such as healthy and active ageing,
could generate positive changes in the images of older age, and if reading and reflective
work could favour the reconstruction of later life. The content analysis and the exam-
ples provided in this article show that there is a sum of causes of a social nature related
to the social construction of old age. The results of the questionnaires indicate that we
are facing an educational challenge that will impact the future generations. The longevity
revolution [27], the feminisation of old age (since older women outlive older men), and
the prolonged years of retirement create new paradigms and, therefore, a need for a con-
scious intergenerational education that could foster more positive aspects of ageing and
old age [1,12].

It is also worth noting the students’ image of old age as the last stage of life. Many
students think that reaching retirement implies approaching the end of life or an empty life
without projects or activities. Their answers show the stereotyping of older people and a
clear differentiation between one’s chronological age and social age. As in Van Gennep’s
rites of passage [34], the ‘cut’ that defines an administrative and sociological situation,
such as retirement, is identified with passivity, the end of the vital process and the taboo
of speaking about death. The idea of old age as the “end “ must be demystified and
integrated into the processes of profigurative reflection and intergenerational relationship,
which would enable a broader and more holistic view of later life. Fostering different and
more positive perspectives about ageing is especially relevant for older women because
they live longer than men and are subject to the double standard of female ageing [28],
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higher levels of loneliness and poverty, lack of civic and social participation, and more
financial burdens [24,32,35–37]. According to Nerenberg, “discrimination and disadvan-
tage associated with both gender and age combine to compromise older women’s ability
to achieve or maintain self-sufficiency and make them more likely to be poor and/or
dependent” [38] (p. 4).

The study also reveals how narrative inquiry can give an opportunity to tell one’s
life story. For example, students’ surprise that older age is not an asexual phase in life is
an example of the importance of what Bodil Hansen Blix calls untold and unexplained
narratives [4]. Neither grandmothers nor grandfathers speak at home, out of fear or
out of shame, about their sexual options or needs. The narrative voice facilitates this
disinhibiting and gives visibility to older age and sexuality that is being presented from a
more positive point of view [39]. The reflective use of narratives as an educational resource
also fosters intergenerational education and profigurative socialisation. In fact, one of the
main motivations in our initial university education is to overcome ageism by working
on literary narratives with intergenerational groups at the local level (the characters in the
book, the author of the book and the university students).

The educational and transforming power of the narrative set in a local context and,
particularly, the reconstruction of the social image of being an older woman, also helps
to break social prejudices and enables changes in students’ attitudes and their future
professional orientation. Many of them affirmed that they did think about active ageing or
intergenerational relations, but after the reading exercises they started to consider working
with older people as one of the possibilities or even as the main choice. Working on
intergenerationality through narrative also helped reflect on beliefs and attitudes in relation
to the different ages of life and gave an opportunity to share and create new knowledge.
The literary and cultural analysis of the book, along with students’ comments and feedback,
provided us with relevant information regarding the notions and social beliefs about old age
and ageing and, in particular, the social image of older women [15,40]. The class discussions
and group debates served not only as a rich database and an exchange of information,
but also allowed students to question the beliefs about old age and gender, especially
in relation to a local context that is still predominantly sexist and heteropatriarchal. In
addition, the study results reveal the often hidden aspects about ageing that would have
remained invisible if they had not been collected through the narrative analysis and class
discussions. The students reflected on loneliness in old age, the concern to maintain one’s
autonomy until death, the difficulty of establishing new social relationships after certain
ages, pain and disability, among other important topics. The class exercises also helped
students to think more about the relationships between young people and older adults and
the need to foster intergeneration dialogue, social integration and profiguration that occurs
by promoting education (formal, non-formal and informal) [6,7,12].

This case study also reveals that narratives can have a more powerful impact than
scientific empirical data and demonstrates the importance of incorporating flexible reading
guides to strengthen critical thinking skills and interdisciplinary education that leads to
lifelong learning [41]. The results also show the need to incorporate the gender perspective
in higher education and the study of the ageing process. The use of narratives as a
didactic, formative, and socialising tool also implies dialogue, empathy, understanding,
and solidarity, which involve the creation and sharing of new knowledge. Ageing, within
the framework of intergenerational relations, has an alternative, enriching and socialising
approach. In sum, the narrative connects the reader and the writer, fosters critical thinking,
and contributes to raising awareness about ageism and the ways to overcome it.

5. Conclusions

One of the limitations of this case study is that is it only focused on the responses and
work of the students enrolled in a specific course. In the future, we would like to extend
the study and repeat the activity based on a different narrative of similar characteristics at
the end of the course degree. Another limitation is that the questionnaires were carried out
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during the COVID-19 pandemic, which might have affected the students’ responses due to
negative images of ageing shown on the media that involved suffering, death, chaos, and
the fear of ageing. Another limitation is that the questionnaire, introduced at the beginning
of the course, was voluntary and, therefore, we could not take into account all the responses
of enrolled students. These aspects will be improved in the near future and upcoming
research. Taking these limitations into account, the results of the study provide useful and
rich data to foster profiguration and age-friendly society and education.

The case study has also revealed that is important to take into account how older
people are seen by young people. The study outcomes show that, on the one hand, there is
awareness of the stigmatisation of old age created during upbringing and education, which
makes younger people see older people as belonging to the retirement stage or the end of
life. On the other hand, there is a permanent and constant idealisation of youth. Students
are aware of the existing stereotypes about old age and they continue to construct later life
as the opposite of the active and autonomous life that belongs to young people. Therefore,
there is a need to provide students with deeper knowledge of the heterogeneity of all stages
of life via a humanistic educational approach, intergenerational exchanges, and examples
from familiar environments, gender relations, and local narratives (written in their mother
tongues). Intergenerational reading would also allow breaking with stereotypes about
later life and offer valuable data for future research. The incorporation of didactic and
intergenerational work of proximity through the reading and analysis of narratives can
help promote attitudes for action.

The scarcity of the gender perspective that is found in student reflections is also
striking. It seems that the students start university studies having been educated in
aesthetic feminism: with the politically correct usage of masculine/feminine/neutral or
generic articles, but without openly clarifying whether they refer to men or women. In
fact, 80% of the social work students are female and, theoretically, they are part of the
generation that is well educated in gender-related issues and is aware of feminism. Taking
into account that ageing affects not only older people but every one of us, the construction
of an active and healthy ageing from the narrative and the gender perspectives must be
part of the curricular content not only in sociology-and gerontology-related disciplines,
but also in other degrees and courses. Moreover, aspects related to ageing are only part of
optional subjects unlike the topics related to childhood, adolescence and youth, which are
better integrated in core subjects.

This case study also demonstrates that the significance of giving more importance
to the power of narratives in university education, since they transform viewpoints and
promote attitudes that trigger action and change misconceptions. In fact, narratives can
have a more powerful dimension in terms of personal impact than scientific research
because they are presented as literary models that make us think critically. However, in
an educational and socialisation context, ‘disoriented’ and unguided reading is not valid
and empowering. The use of reading guides, which are open and flexible, help strengthen
critical thinking and foster interdisciplinarity and intergeneration dialogue. Additionally,
initial students’ training should also trigger an interest in lifelong learning and how to
age actively. On this matter, the data obtained from this study offer better clues about
how to teach ageing and challenge ageism among university students. We have identified
three main modalities of action: (a) to reflect on the students’ training as professionals,
which makes them more aware about the need to have better knowledge about later life
beyond the stereotyped image of older age, (b) to overcome ageism, since it determines
the ways the students perceive and treat older people, and (c) to make later life and ageing
more visible by helping the students understand that there are many different ways of
growing older.

The study results also reveal that the local context is not perceived as explanatory
enough. Giving more emphasis and importance to local issues would help identify and
think critically about global problems, such as globalisation and internationalisation. This
study shows that the local context, seen from a micro perspective, allows students to identify
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the guidelines that are later developed and consolidated at a global level, which García-
Canclini [42] refers to as a ‘glocalised’ context. Additionally, the references to local context
and the gender dimension help provide space for intersubjectivity and reflection from a local
perspective. This article also aimed to demonstrate that the use of narratives as a didactic,
formative, and socialising tool implies proper individual characteristics and identifications,
such as dialogue, empathy, understanding, solidarity, and sharing between those who are
vulnerable and interdependent. Ageing, seen from the lens of intergenerational relations
and profiguration, offers an alternative, enriching, and socialising approach to later life
that can help improve emotional health and wellbeing of older adults. The use of narrative
allows students to extend their reflections to other groups and alter their perceptions, which
is needed in order to achieve social change and betterment. The in-depth reading helps
connect with the readers, invite students to think critically, and overcome ageism.

In order to make significant changes in the social and cultural perception of ageing and
to undo the narrative of decline [14], more action is needed beyond lectures or classroom
sessions with university students. Scientific articles do not provide the necessary awareness,
attitudes, values and norms about old age; thus, it is necessary to explore other ways of
teaching and learning. Profiguration, narrative inquiry, and bringing together different
generations to critically engage, discuss, and better understand the complexities of ageing
is crucial to challenge ageism, give older adults a voice, and promote different perspectives
on later life. Finally, although we started this section by listing the limitations, we would
like to end on a positive note and hope that there will be more studies that use critical
narrative approaches to challenge ageism, build a more sustainable and age-friendly society,
and foster intergenerational dialogue. We plan to continue our research by using the same
narrative and reading guide, while adding other readings related to ageing and content
analysis in the near future.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/land11071057/s1, Annex S1: A Reflective Reading Guide; Annex S2:
Analysis Scheme.
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Abstract: The lower digitization among seniors must be understood in the context of the coming
together of multiple digital divides. In addition to the obvious generation divide (age is one of the
factors most determining digital uses), others also have an influence, such as a lower education or
income level, which is characteristic of this group and also strongly correlated with lower use of
new technologies. We also find gender differences in the digital uses of seniors (more pronounced
than in the population as a whole) and a significant geospatial inequality in several variables. The
latter is important due to both the rapid aging of the rural population, greater than that seen in the
urban population, and the fact that the geographical areas with a lower income level, where the aging
population tends to be concentrated to a greater extent, are also the areas where digitization reaches
the least, in terms of both infrastructures and uses. This article addresses the multiconfluence of the
aforementioned “digital divides in older people” (or “seniors”), trying to determine the effects and
degree of importance of each, identify the main groups at risk of digital exclusion, and to characterize
the technological uses of seniors and their main segments. To do this, we have used the microdata
from the “Survey on Equipment and Use of Information and Communication Technologies in homes”,
produced by the Spanish Statistical Office (INE) for the year 2020.

Keywords: ICTs; digitization; digital divides; seniors; gender; socio-spatial inequalities

1. Introduction

This analysis looks in greater depth at the causes and factors that explain the low
digitization of the elderly (65 years and over), using data from Spanish society. Older
people will henceforth be called seniors. Seniors is a euphemism we employ to stress
the digital/technological limitations of the elderly. The digital limitations of the elderly
are primarily due to their lack of participation in preferences regarding design develop-
ment, ergonomic, and usability adaptations, among other characteristics where the elderly
are considered [1,2].

It is well known that seniors are a group with a very low level of digitization, and that
age is one of the most discriminating variables in access to the Internet and information
and communication technologies. However, there are not many studies that focus on this
group. The most obvious thing is to think that what explains the low digitization of this
group is age. However, what we apply and try to discover here is to what extent variables
other than this are relevant. When we designed this study, we already knew that seniors
tend to have less education, lower income, a smaller male presence, and tend to live in
more rural areas than younger people. And important social inequalities can also be seen in
these variables. Therefore, a better understanding of the low digitization of seniors implies
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addressing the perspective of the analysis of the confluence of multiple inequalities, at least
those of the aforementioned variables.

Methodologically, this implies resorting to multivariate causal analysis as the main
technique. Taking into account the interrelation of the independent variables, a suitable
alternative is path analysis through modeling with structural equations.

Important differences can also be seen by territory, province, and autonomous region,
which require a special approach.

Once the influence of the multiple divides that affect the digitization of seniors is
known, it will be possible to see the main segments of seniors, taking into account that
previous studies warn that the group is not homogeneous.

To finish, we carry out a complementary analysis of the causes of their total digital
exclusion, which covers more than half of all seniors.

The aims of our analysis are as follows, referring to Spanish society:

1. To quantify the explanatory importance of the variables involved in the seniors’
digitization level (uses and skills) with special attention to socio-spatial variables,
comparing the older people’s results with those for the general population.

2. To study the possible digitization differences between seniors in terms of the main
segments in this group.

3. To measure and explain the digital exclusion of this group, describing the sociological
profile of those excluded.

2. Background

The concept of the digital divide was created to refer to the difference between people
who access or do not access the Internet [3] that is, to refer to the differences between
different social groups according to the percentage with Internet access. Although the
first studies of the digital divide focused on access, it began to be evident that access did
not imply use [4], so priority attention stemmed from access to use. Some authors who
claimed to focus on use preferred the concept of digital inequalities [5] to differentiate
their approach from the previous one. This was applied to analyze the differences between
different Internet users due to different uses.

Other authors preferred to continue using the term digital divide, but differentiating
between a first access gap versus a second uses gap [6,7] and also digital skills and compe-
tencies [4,8]. The thesis of this line of studies is that inequalities have not been reduced with
the increase in digitization, but have diversified as digital uses are increasingly present in
daily life, benefiting more people with a better socioeconomic position [9].

Our analysis is framed within the concept of the second digital divide or digital
inequalities and argues the special digital vulnerability of seniors in two dimensions of
digitization: uses and skills. A vulnerability that, according to this theoretical framework,
would not only be digital but would also lead to social disadvantages and a more general
social vulnerability. Following Spark’s thesis [9,10], digital exclusion-a very frequent
phenomenon among seniors-could lead to social exclusion since more and more access to
social resources occurs through Information and Communication Technologies (ICTs).

In accordance with this theoretical framework, we present below a bibliographic
review aimed at seeing the variables and factors that influence the levels of digitization
(in uses and skills) or the digital exclusion of Spanish seniors in particular and also in
other countries.

There is extensive empirical evidence of the limited digitization of older people. The
following are just a few examples: Friemel finds that while Internet use stands at 80–90% of
the population in Western societies, those over 65 years of age achieve much lower levels of
use [6]. Other authors also find striking differences between the older persons’ digitization
and the rest of the population [11,12]. In addition, older persons make up the greatest
proportion of the information-weak classes [13].
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In Spanish society, we find that Internet access among older people is growing and
at a faster rate than in society as a whole, albeit still at a very low level and far behind all
other age groups [9,14].

Despite this overwhelming evidence, there are few studies that explore the position of
this group and the causes and factors behind it [15]. Studies on older persons by Spanish
authors are also considered very limited [16]. Moreover, there are practically no studies that
address the role of socio-spatial variables in the low digitization of the senior population.
In this aspect, the contribution of this work is original.

Most studies are restricted to describing the situation, presenting the group as dis-
connected or poorly connected, but do not look further at the causes, with the dominant
shared stereotype being that older persons are not involved in technology [17,18].

Specifically in Spain, the scarcity and limitations of studies on the causes of the older
people’s great digital inequality provide strong justification for this work. Previous studies
conducted in Spain are small in number, partial, and limited, although they have pointed
to the following causes, factors, and explanations [19].

In 2012, a study tried to identify the technological resources, their use, and types of
uses among seniors, although with an excessively small sample (n = 215) that did not allow
the authors to find significant differences by gender or even by age, although it did find
a difference by education level [20]. It is the main reference of rural seniors and the main
contribution from the geospatial perspective.

In 2015, Pino Juste and Rodríguez López [16] conducted a survey on a small sample of
fifty-two people who had taken courses for seniors, the results of which are not considered
in this study due to the precariousness of the sample.

In 2016, there was a mixed methodology, qualitative and quantitative, study on rural
seniors in the autonomous community of Castile and Leon, one of the most rural parts of
Spain [20]. This study showed the multi-exclusion of seniors, finding that it is not due to
a single cause and highlighting that the highest exclusion rates are found in the smallest
municipalities and among the oldest seniors, although there are other variables that also
have an influence, such as the distance to provincial capitals or larger municipalities. It
also found that the role played by the ‘support generation’ (the children of the seniors, who
are more digitized) is key in the digitization level of seniors.

The main Spanish reference for understanding the causes of exclusion or lower digiti-
zation of seniors is from 2017 [17]. The use of the Internet and its applications was studied
on the basis of socio-demographic variables. This study found noticeable differences be-
tween seniors aged from 65 to 74 and those aged 75 and over, finding that younger seniors
use the Internet much more and confirming the existence of seniors who are fully integrated
into the use of the Internet. In this respect, the authors criticize the shared stereotype that
seniors are cut off from technology and conclude that there is a need for a more detailed
segmentation of the group in order to overcome the single uniform vision that studies
have offered up to now. They also concluded that age is not sufficient to understand the
group and point to other factors, such as psychological variables, that really explain the
differences in the use of online banking and social networks.

Outside of Spain, other studies have contributed to the background on the digiti-
zation of seniors. One of the pioneering works is that of Wicks [21], which established
the differences between old and young seniors that other subsequent studies have also
highlighted and that will also be examined here. The study suggested that access barriers
are not the only problem and pointed to reluctance as another significant barrier observed
among seniors.

Another study from 2016 conducted in Switzerland on a sample of 1105 seniors [6]
highlighted the influence of education, income, interest in technology, having worked
with computers before retiring, and marital status. It also confirmed that gender-based
differences disappear when controlling for the aforementioned variables.

Another noteworthy study is that conducted in the United Kingdom in 2018 [15],
which studied the ownership and use of smartphones. This study highlighted the im-
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portance of variables such as social influence, facilitation conditions, service expectations,
effort, and enjoyment.

The argument that the lower use and acceptance of ICT among seniors is caused by
a lack of interest and the absence of social pressure has also been highlighted as a reason
why seniors have lower digitization [11,18,22,23]. The importance of a self-perception of
low skills has also been highlighted [23]. There are also less innovative [24] and have less
need to search for information. [13,25]. Geospatial variables have been little used to date in
order to explain the low digitization of seniors. In the bibliography in English and Spanish,
we have not detected any relevant studies.

Other studies on digitization that are not specific to this age group are also useful
for determining the relevant variables, at least in the digitization levels of the general
population. In Spain, it is worth highlighting a study from 2011 [26] that verified, through a
logistic regression model, the high explanatory capacity of education, age, and employment
status. In contrast, gender and the characteristics of the geographical environment made
minimal explanatory contributions. The study emphasized the explanatory capacity of
social variables over geographic ones. The rural-urban dichotomy was also emphasized
as an important variable in explaining the digital divide in another Spanish study [27].
Outside of Spain, Warf [28] found that Internet providers tend to provide less coverage
in rural areas and highlighted the variable as one component of digital inequality, among
others (age, education, income, gender, etc.). The contribution of this variable also appears
in other studies [6]. However, the studies by Hindman [29] at the start of this century
concluded that the differences between metropolitan and non-metropolitan areas were
small and more limited than those for variables such as income, age, and education, which
these authors demonstrated in Spain [26].

The first studies on digitization at the end of the 20th century and the beginning of
the 21st put the emphasis on the great geographical inequalities that were fundamentally
appreciated between countries [30]. The economistic interpretation prevailed in the ex-
planation of the differences in infrastructure and access devices, so that digitization was
largely explained by the level of territorial development [9,26,31]. In the early days, what
was mediated was access to the Internet and these differences in access were reduced as
the use of the Internet expanded, but big inequalities linked to the quality and modes of
access available to users continued to be evident [9].

Since the first decade of the 21st century, the perspective of analysis has been changing
towards a second level of the digital gap, beyond the access gap, in which it was important
to examine the levels of competence and forms of use [9]. This change in perspective
was associated with a lesser role in the analyzes of geographical aspects and a greater
interest in other relevant variables of the social structure, such as age, sex, studies, or family
income. Underlying the theoretical approach is that inequalities in the social structure
determine digital inequalities. Digital inequality is considered to reproduce the old classical
inequalities in the digital society [32].

Among the various authors who highlight this new overview, Dimaggio stands
out [4,26]. He criticized the perspective of geographic politics and the “connected/non-
connected” dichotomization that prevailed until then. Dimaggio argued that the expansion
of the Internet among the population, as well as its services and infrastructures, did not
guarantee the reduction of the digital gap, demonstrating that in those territories in which
there was universal access to the Internet, important inequalities persisted. This causes
academic interest to shift from having or not having access to the differences in digital uses
and skills. From the new perspective, the explanatory interest of social variables increases
compared to geographic ones, evidencing the great influence of variables such as race,
gender, education, age, etc.

However, although in terms of Internet access, the geographical and spatial differences
have decreased a lot with the expansion of the Internet, this has also decreased a lot in
other social variables. And yet, although great differences are also appreciated in the uses
and competencies in social variables, important geographical differences continue to be
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appreciated (in competencies and uses) also in the geographical variables. On the one hand,
this is due to the theoretical interest having shifted from the geographical to the social. On
the other hand, causal analyzes in surveys of digital uses are giving a more secondary role
to geographical variables than to social ones.

If the causal studies indicate (despite the importance of these differences) a lower
explanatory capacity of the socio-spatial variables compared to other social variables,
it could be due to inequalities in the social structure are not only determining digital
inequalities, but also the special segregation of the population, further contributing to the
digital exclusion of the seniors. This is our main hypothesis, and it will have to be examined
by studying the interactions of social variables with geographical ones.

In accordance with this bibliography and also considering the possibilities and limita-
tions of the available data source, we have selected the variables or factors that are worth
exploring in our research to look in more detail at the reasons behind the lower digitization
of seniors in Spain:

Age. The importance of this variable is sufficiently demonstrated in the specialized
literature [5,9,11,12,14,24,33], etc. This is the first variable to consider since, as we have seen,
significant differences between older people and younger age groups have been identified.
Differences have also been found between young and old seniors. There are two ways
in which age can have an impact and cause lower digitization: one as a cohort effect and
another as a life-cycle effect. In the first, it is explained by differences in the socialization
and learning of the different generational groups. The second relates to physical limitations
or adaptations to age-appropriate lifestyles. According to Friemel [6], most authors tend to
interpret the age effect as a temporal cohort effect. While the author confirmed this effect,
he found that those over 85 years of age do not use the Internet due to vision and hearing
limitations. The age variable is also correlated to other variables, such as education or
income level, which can be reflected in differences between age groups if the intervening
effects of these variables are not eliminated.

Education. The numerous studies of Spanish society demonstrate its great explanatory
power, which is also seen in most previous studies [9,27,33,34].

Income. With regard to the household income variable, we find that this is one of the
determining variables in Spain, along with age, education, and gender [35].

Sex/Gender. There are many studies that address the gender digital divide. Although
differences have been narrowing since the start of this century [27], they still exist between
men and women in terms of uses and skills [7,27]. As a counterpoint to the importance of
the differences always found through bivariate analyzes, in which women have lower digi-
tization, we find that multivariate causal approaches minimize or eliminate the explanatory
importance of this variable, on being controlled for by others or by including independent
variables with greater explanatory power in the models [6,19]. Alternatively, this can be
largely explained as a reflection and reinforcement of educational inequalities [7,27].

Geospatial variables. There are also many bibliographical references to territorial or
geospatial inequalities [14,29,35]. In Spain, for example, big differences can be seen among
autonomous regions, and also others not so great by the size of the municipality [26]. These
variables, however, have a lower explanatory power than such social variables as age,
education, and income. This is true in both Spain and other developed countries [29]. We
have explored different variables: the size of the municipality, demographic density, and
territorial division by province.

Other variables of explanatory interest that will not be considered due to the lim-
itations of the source are the following: psychological, attitudes, the influence of the
social environment, and socio-cultural variables. Given the limitations of the available
source, we can only consider those mentioned above. These are variables relating to social
structure commonly used in other studies analyzing the second digital divide or social
inequalities [16,27], and which have served to confirm that the inequalities seen in the
social structure prior to digitization also have an impact on it [9,33]. According to some
authors, the risk of digital and social exclusion among the most disadvantaged groups,
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largely made up of seniors, increases as a greater diversity of activities and services move
over to the digital world [9,10].

Employment occupation has often been considered as another explanatory variable,
although we have not taken it into account because the vast majority of seniors are retired
and in the available data there is no information on occupation before retirement.

The group of seniors is not only affected by inequality as an age group but is also
affected by the confluence of inequalities that can be seen in the variables mentioned above
and that constitute a multiple digital divide: older age, lower education level, lower income
level, greater presence of women and rural inhabitants.

The digitization variables or dimensions still need to be explained and substantiated
and this is what we will explore. We will focus on what has been called the second
digital divide, or digital inequalities, placing less emphasis on Internet access, which has
reached high levels of coverage, and instead focusing on two factors. First, the skills and
competencies required in the digital world [4,8,36]. Second, is what the Internet is used
for [6,7,36]. These are important aspects of the analysis of the so-called second digital
divide or digital inequalities [5]. More specifically, we will make operational the variables
that define the concepts of digital skills and the intensity and diversity of uses.

Ageism, understood as negative age stereotypes and negative self-perceptions about
aging [37], would be another hypothetical factor to explain the lower digitization of seniors.
There is evidence that the mechanisms of websites limit the participation of older people,
which is explained by the homophily of corporate teams, mechanisms that deprioritize,
neglect, or exclude older people [38]. Also, the lack of awareness and understanding of
the needs and difficulties of older people by web designers has been proven [39]. But this
negative prejudice not only stems from younger people but also from seniors when they in-
ternalize their limitations and lack of aptitude, based on the dominant social perception [37].
In this way, it is closely related to other previously mentioned limitations-psychological,
attitudinal, or the influence of the sociocultural environment.

3. Materials and Methods

We analyzed the 2020 microdata file, from the Survey on Equipment and Use of
Information and Communication Technologies in Households, conducting an original
statistical study of this data (Survey of the Spanish Statistical Office (INE) and coordinated
at the European level with Eurostat). The fieldwork was conducted between 2 March
and 15 September, concentrated in recent months due to the lockdowns resulting from
the pandemic during the months of March to June. This survey partially reflects the
progress in digitization that took place in Spain following the lockdowns during the
COVID-19 pandemic, and also partially reflects the progress in public policies to support
the digitization of rural areas. It is a self-weighted sample of 15,343 cases for the total
population and 5247 for those over 65 years of age (older people population). These sample
sizes allow segmentations to be made that are appropriate to the research objectives (The
random error limit for all older people is +/− 1.38% for p = q = 50% at a confidence level
of the order of two-sigma).

The older people population has been identified as those aged sixty-five and over,
an age very close to the real retirement age in Spain and after which the proportion of
employed people becomes insignificant.

In order to empirically make the two proposed digitization dimensions operational
(uses and skills), the following procedure was performed: to obtain a digital skills variable,
the INE methodology was followed, approved by Eurostat, based on four levels among
those who have used the Internet with a frequency equal to or greater than the last three
months: No skills, Low, Basic and Advanced. In addition to preparing the indicator
following the indications from the INE, we have added the ‘cannot be assessed’ category
due to the importance of including all those who do not use the Internet or do so less
frequently than in the last three months in order to detect digital exclusion. The result is
a variable with five categories coded from 0 to 4, in ascending order of skills. For further
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information please consult Annex 4 in the study methodology in: https://www.ine.es/
metodologia/t25/t25304506620.pdf Also can be seen: https://digital-strategy.ec.europa.
eu/en/library/new-comprehensive-digital-skills-indicator (accessed on 7 June 2022).

In order to obtain a digital uses variable, which allows us to calibrate both: The
frequency of use and the variety of types of digital uses (aspects highly correlated with each
other), an index was created through a factor analysis of principal components, forcing
the extraction of a single factor, because we wanted to create a single index of variety and
intensity of uses. This was applied to a representative set of twenty-one items available in
the questionnaire recoded for the analysis with: code 1 for mentions and 0 for no-mentions
and non-responses (non-responses were very scarce and attributable to non-use). The result
was a standardized variable with a mean of 0 and standard deviation of 1, with negative
values for values below the mean for the Spanish population as a whole and positive values
for values above this mean. The index obtained was reviewed and validated with excellent
results, through the analysis of Cronbach’s Alpha statistic (which measures the consistency
of the index based on the degree of correlation between the items), finding a value for the
final selection of items of A = 0.943 (very high consistency). The goodness of fit for the factor
in the principal component analysis was very high: Kaiser Meyer Olkin (KMO) = 0.962
(Excellent). For some tabulations, the factor scores were grouped into quintiles, taking
the total sample as a reference for obtaining the quintiles. In this way, each quintile in the
sub-sample of seniors obtained a similar skills level to the total sample.

In order to identify the influence of the explanatory variables on the two digitization
dimensions (uses and skills), we prepared causal models through a path analysis (using
AMOS, software for modeling through structural equations, in the statistical package for
social sciences SPSS). A model was prepared to explain uses and another to explain skills,
both of these being dependent variables in each model. Moreover, to better understand
the specifics of the older people population, for each explained variable, the results of the
models for the senior population were compared to the total population. The explanatory
variables in all the models were the same, although their parameters logically varied. These
were: age, education, income, rural, and gender. Parameters and covariances were esti-
mated using the maximum likelihood method, adjusting the saturated and independence
model. In all the models, we obtained an optimum fit of the data to the modeling proposed
(Chi-Square = 0) in all the models presented.

The choice of modeling method reflects the interest in identifying the effects of all the
variables that identify the coming together of various digital inequalities in the seniors’
group while considering collinearity between the explanatory variables, which is some-
times very strong. Path analysis fits this situation well, and estimation by the maximum
likelihood method is reasonably robust when working with variables for which the criteria
of univariate and multivariate normality are not met, without this significantly affecting
the estimators.

The characteristics and transformations of the explanatory variables are explained
below. There was no need for any processing of the age variable, a metric variable with
no missing or unclassified cases. Education was recorded as follows: 0 = No education
or incomplete primary education. 1 = Complete primary education. 1.5 = Not classifiable
(there were only 36 in the total sample). This value was given after verifying, through a
simple correspondence analysis, that they were between primary and secondary education).
2 = Secondary (first or second stage of secondary education and similar). 3 = Vocational
Training (VT: VT1 and VT2). 4 = Higher Education (University). Income means net family
income, divided into fourteen payments per year, which is common in Spain. Starting from
the original intervals in the questionnaire, in order to transform the variable into a scale we
have recalculated the means of each income interval, or an estimation by approximation of
the highest and lowest (taking other national surveys in 2020 as a reference). Non-response
for income, which is high, has been estimated through a simple correspondence analysis
based on the distance with the closest intervals. The estimation is needed to run the models
with the AMOS software because it does allow the introduction of variables with missing
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cases. The values for each interval were as follows: 800 = Less than €900. 1250 = From 900
to less than 1650. 1675 = Don’t know. 2050 = From 1600 to less than 2500. 2750 = From
2500 to less than 3000. 3300 = From €3000. The gender variable was recoded as follows:
1 = Men, 0 = Women. The rural variable was subject to various considerations before being
made operational, considering the limitations of the survey. The use of the habitat size
variable was ruled out because it grouped municipalities with fewer than 10,000 inhabitants
into the lowest population interval. Instead, the demographic density variable was used,
whose category ‘sparsely populated areas’ (or scattered) corresponds mainly to the smallest
municipalities and has a much closer relationship with the digital divide, precisely because
these are the areas with less Internet coverage (lower coverage of ADSL, fiber, and mobile
telephony). It also corresponds better to the ‘rural’ concept of municipalities with fewer
than 10,000 inhabitants (91.2% of these areas are located in municipalities with fewer than
10,000 inhabitants). Therefore, sparsely populated areas, which we will call ‘rural’ here,
were coded with 1 and the rest with 0 (densely populated areas and intermediate areas).

As a complement to the causal analysis of survey data, a causal analysis of the terri-
torial differences between provinces is also carried out, to determine to what extent the
social variables explain the geographical differences. It is carried out from the perspective
of aggregate data, considering as cases or records (52) each of the 50 provinces and the
2 autonomous cities (Ceuta and Melilla) and combining potentially explanatory variables
of the differences in the data file and in other external sources, such as GPD, GPD per
capita, and various Internet access indicators: Long Term Evolution (LTE) coverage for
mobile phone data and fiber optic coverage Fiber To The Home (FHTT). The source of
information for the economic data is the National Institute of Statistics (2020 data). The
Source on Internet coverage infrastructures, a report from the Ministry of Economic Affairs
and Digital Transformation, referring to 2020 [40].

It has been decided to present the provincial perspective instead of the grouping in
17 autonomous communities because more differences are observed by provinces than by
communities and the large size of the sample offers statistically significant results.

Once the effects of the different digital divides on older people had been identified, we
performed a segmentation of the older people group and adapted it to differentiate between
the various digitization levels. To do this, we used the relevant variables coming out
from the previous analysis and the CHAID segmentation method (Chi-Square Automatic
Interaction Detector). This technique allowed us to create a segmentation tree of the
dependent variable (digitization), starting from a set of variables that will be segmented
according to the interactions detected for the best description of the dependent variable.

Although this technique allows us to work with non-categorical variables, in order
to simplify the solutions and seek a better fit, we first dichotomized the segmentation
variables trying to dichotomize each variable with the most discriminating category or
interval possible according to previous explorations: Age: from 65 to 75 years vs. 76
and over. (The age categories respond to two criteria: make better use of the possibilities
of the sample and distinguish between younger and older seniors). Education: low vs.
not low (low included no education, incomplete and primary education, the rest: not
low). Income: Low vs. not low (low = less than €900, the rest were not low). The urban
and gender variables were already dichotomous. For the recordings, the values of the
digitization variables in each category have been used to achieve the most discriminating
dichotomization possible.

As criteria for configuring the segmentation, based on the possibilities of the sample
for n = 5247 older people, we have limited the segmentation to three branching levels and a
minimum of 200 cases for each final node. The result was a classification of seniors into
eight final segments. Two segmentations were performed, one for digital uses and another
for digital skills. The resulting classification was exactly the same in each case.
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4. Results

4.1. Differences between Seniors and the General Population

Although previous studies have identified differences between seniors and the general
population [4–6,14,15,26,28,33,34], we consider it important to make at least a brief reference
to the differences identified using our information source. This is in the form of a summary
and allows us to discuss these differences and introduce the main variables we are going to
analyze. We have considered all variables for which previous studies have detected digital
divides, with the sole exception of occupation, as the older people group is mostly retired.
Shown below is a table that compares seniors to the rest of the population and the total
population. Table 1 shows the variables accounting for the main digital divides and the
digitization dimensions studied here.

Table 1. Differences between the seniors and the general population.

Age
Total

16–64 +65

STUDIES

Incomplete 2% 22% 9%

Primary 8% 35% 18%

Secondary 47% 28% 41%

Professional 13% 3% 10%

University 28% 11% 22%

Total 100% 100% 100%

INCOME

Low 13% 27% 18%

Medium-low 18% 19% 18%

Medium 20% 15% 18%

Medium-high 8% 4% 7%

Highest 11% 4% 9%

DK 29% 31% 30%

Total 100% 100% 100%

RURAL
Urban 84% 80% 83%

Rural 16% 20% 17%

Total 100% 100% 100%

SEX
Female 52% 60% 55%

Male 48% 40% 45%

Total 100% 100% 100%

DIGITAL SKILLS

Not users 4% 54% 21%

None 1% 5% 2%

Low 31% 29% 31%

Basic 19% 8% 15%

Advanced 44% 5% 31%

Total 100% 100% 100%

DIGITAL USES

Low 5% 55% 22%

Med-Low 15% 25% 18%

Medium 24% 12% 20%

Med-High 27% 6% 20%

Highest 29% 2% 20%

Total 100% 100% 100%

n= 10,096 5247 15,343
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The data confirm that seniors have much lower education and income levels than the
rest of the population and the population as a whole, with clearly higher percentages for
women and inhabitants in rural areas. (Studies Chi-square: 4078, fd 5 p = 0.000. Income
Chisquare: 706 df 5 p = 0.000).

We also confirm that their digital skills and digital uses are much lower than those of
the rest of the population and the population as a whole. (Digital Uses Chi-square: 6533 df
4 p = 0.000. Digital Skills Chi-square: 6187 df 4 p = 0.000). These variables for the two digital
dimensions presented here will be explained in the next section. With the data presented,
we illustrate that the seniors profile includes the characteristic features of the various and
most important digital divides.

4.2. Digitization Variables and Their Relationship with Digital Divides

Following the criteria set forth in Section 2 Materials and methods, the two digitization
dimensions we set out to study have been made operational: uses (intensity and variety
of uses) and skills, creating two variables that can be examined empirically to establish a
relationship with the variables causing the digital divide. Below (see Table 2) is a table with
the descriptive statistics for the resulting variables, in both the general population (as they
were constructed with reference to the total sample) and the senior group. The digital skills
variable is presented in both a standardized and non-standardized way (both ways have
been used in the analyzes).

Table 2. Descriptive statistics of the digital variables.

Descriptive Statistics. Total Population

N Minimum Maximum Average Stand. Dev.

Digital Uses 1543 −1.3859 1.6741 0.0000 1.0000

Digital Skills
(Stand.) 1543 −1.5784 1.1501 0.0000 1.0000

Digital Skills
(Not Stand.) 1543 0.0000 4.0000 2.3139 1.4660

Descriptive Statistics. Seniors

N Minimum Maximum Average Stand. Dev.

Digital Uses 5247 −1.3859 1.6741 −0.8773 0.7280

Digital Skills
(Stand.) 5247 −1.5784 1.1501 −0.8634 0.8517

Digital Skills
(Not Stand.) 5247 0.000 4.000 1.048 1.249

It can be seen that digital uses (a standardized variable from a factor analysis of
twenty-one types of uses) have a mean of 0 and a standard deviation of 1 in the total
population, whereas, in the seniors’ group, there is a much lower mean of −0.8773. This
already indicates that seniors score much lower than the population as a whole in intensity
and variety of digital uses. The result is very similar for digital skills if we consider
the standardized version of the variable, whose zero mean in the population as a whole
becomes a mean of −0.8624. The non-standardized digital skills variable adopts four scale
values (from 0 to 4) according to the following categories: not applicable (does not use the
Internet), none (no skills), low, basic, and advanced. While the average for the population
is 2.3 (between low and basic), that of seniors is 1 (no skills on average for the group).

In order to cross-correlate the variables constituting the digital divides, the non-
standardized scale of digital skills has been used, and, in addition, the digital uses variable
has been recoded into five quintiles, taking the total sample as a reference. Shown below is
a table of results (Table 3) that compares seniors with the sample as a whole.
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Table 3. Digital variables: seniors and total population.

Digital Uses Typology

Total Pop. Seniors

Low 21.7 54.9

Med-Low 18.3 25.0

Medium 20.0 12.0

Med-High 20.0 5.8

Highest 20.0 2.3

n= 15,343 5247

Digital Skills Classification

Total Pop Seniors

Not Internet Users 21.2 53.8

None 2.4 4.6

Low 30.5 29.2

Basic 15.3 7.7

Advanced 30.5 4.7

n= 15,343 5247

It can be seen that most seniors are concentrated in the lower digital uses intervals
(74.9%) and that they completely lack digital skills (58.4%). However, there is a small
minority who scored high in uses (2.3%, or 9.1% if we add together the high and medium-
high scores) or profess advanced skills (4.7%). The differences between these figures and
those for the entire sample are huge.

Shown below is a table listing all items that have been considered when preparing the
digital uses variable. The results for the seniors’ group are shown, although it should be
remembered that the variable was obtained for the entire sample. In addition to presenting
the items and examining the mentions in the group, data cross-referenced by the regrouping
of factor scores are presented, which will allow us to make some interesting observations.

The main uses have a minor presence within the group. These are: using instant
messaging (39%), phoning or making video calls over the Internet (30%), reading the
news online (29%), searching for information on goods and services (26%), or on health
issues (25%). The average number of uses is 3.4, mainly those mentioned. However, the
majority (54.9%) do not use the Internet and do not mention its uses. For this reason, the
level of medium-low uses (second quintile in the sample as a whole) is higher than the
average: 3.9. The intermediate level is 9.6 uses, the medium-high level is fourteen and the
high level is 17.9 (out of a total of 21 uses). The table (Table 4) shows the correspondence
between the means of uses and the means of the factor scores, giving a less abstract idea of
what the factor scores represent in terms of the diversity of uses. The results support the
construct validity of the variable, in terms of diversity of uses. In terms of intensity, this is
demonstrated by correlating it with the frequency of use of the Internet, which is r = 0.797
among seniors and r = 0.787 in the total sample.

Now that we have identified the digitization variables, we can study the relationships
between these and the digital divides in the seniors group. We obtain a first approximation
from the following cross tables (See Table 5).
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Table 4. Items comprising the digital uses variable.

Activities Performed on the Internet in the
Last 3 Months

Digital Uses Typology
Total

Low Med-Low Med Med-High Highest

Emailing 0% 21% 77% 97% 100% 22%

Phoning or making video calls over the
Internet (WhatsApp, Messenger, etc.) 0% 50% 79% 92% 99% 30%

Social networks 0% 17% 42% 61% 88% 15%

Using instant messaging (via WhatsApp,
Skype, Messenger, etc.) 0% 81% 94% 99% 99% 39%

Searching for information on goods
and services 0% 33% 85% 97% 100% 26%

Reading news, newspapers, magazines online. 0% 43% 89% 95% 99% 29%

Listening to music (YouTube, Spotify, etc.) 0% 14% 45% 74% 92% 15%

Watching programs streamed over the Internet
by TV channels 0% 10% 34% 53% 91% 12%

Watching video content on sharing sites.
(YouTube, etc.) 0% 24% 55% 77% 98% 19%

Watching films or videos through on-demand
companies (Netflix, HBO, etc.) 0% 10% 33% 56% 86% 12%

Searching for information on health issues 0% 34% 76% 86% 92% 25%

Making a medical appointment via a website
or app 0% 13% 41% 59% 67% 13%

Using electronic banking 0% 16% 62% 90% 96% 19%

Posting own content to be shared 0% 5% 18% 38% 69% 7%

Using storage spaces on the Internet to store files 0% 2% 18% 50% 84% 8%

Taking a course online 0% 0% 3% 13% 43% 2%

Using learning material online 0% 2% 8% 31% 70% 5%

Communicating with teachers or students
using educational websites 0% 1% 3% 13% 37% 2%

Obtaining information from websites 0% 7% 40% 81% 97% 13%

Sending completed forms 0% 7% 34% 72% 89% 12%

Downloading official forms 0% 3% 24% 65% 90% 10%

Average of uses (about 21) 0 3.9 9.6 14.0 17.9 3.4

Factor Score Average −1.39 −0.78 0.07 0.70 1.25 −0.88

Senior Population % (n = 5247) 54.9 25 12 5.8 2.3 100

The table shows the correspondence between low levels of digital uses in the senior
group and: low educational levels, older age, low income, rural residences, and female
gender. And vice-versa, there is correspondence between high levels of digital uses and high
education levels, lower age, high income, and non-rural residence. (Cramer’s V: 0.443 for
age, 0.573 for studies, 0.463 for income, 0.128 for rural and 0.114 for sex. Always p = 0.000).
All the variables examined show a close relationship with digital uses, particularly studies,
income, and age.
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Table 5. Digital uses typology by digital divides.

Digital Uses Typology
Total

Low Med-Low Medium Med-Hight Hight

AGE
65–75 33% 71% 79% 88% 92% 53%
76+ 67% 29% 21% 12% 8% 47%

Total 100% 100% 100% 100% 100% 100%

STUDIES

Incomplete 34% 12% 4% 1% 2% 22%

Primary 43% 35% 19% 9% 3% 35%

Secondary 18% 38% 42% 40% 35% 28%

Professional 1% 5% 7% 8% 7% 3%

Universitary 3% 10% 28% 42% 53% 11%

Total 100% 100% 100% 100% 100% 100%

INCOME

Low 37% 20% 11% 7% 7% 27%

Medium-low 21% 20% 18% 13% 6% 19%

Medium 8% 19% 28% 28% 33% 15%

Medium-hight 1% 4% 9% 11% 11% 4%

Hight 1% 3% 9% 18% 30% 4%

DK 32% 35% 25% 23% 14% 31%

Total 100% 100% 100% 100% 100% 100%

RURAL
Urban 75% 84% 88% 85% 88% 80%

Rural 25% 16% 12% 15% 12% 20%

Total 100% 100% 100% 100% 100% 100%

SEX
Female 63% 62% 53% 47% 41% 60%

Male 37% 38% 47% 53% 59% 40%

Total 100% 100% 100% 100% 100% 100%

Seniors (n = 5247) 2879 1314 628 303 123 5247

Table 6 shows the correspondence between low levels of digital skills and: low educa-
tional levels, older age, low income, rural residences, and female gender. And vice-versa,
there is correspondence between high levels of digital skills and high education levels,
lower age, high income, and non-rural residence. (Cramer’s V: 0.443 for age, 0.590 for stud-
ies, 0.469 for income, 0.128 for rural and 0.161 for sex. Always p = 0.000). All the variables
examined show a close relationship with digital skills, particularly studies, income, and
age, as it happens with digital uses.

The data examined confirmed that the five variables constituting digital divides clearly
differentiate the digitization levels of the seniors group. We have also verified that in the
sample examined (and in keeping with the existing literature), notable differences are seen
in these variables if we compare seniors to the total sample. In the next section, we will
analyze the explanatory weight or contribution of these five variables to the low digitization
levels of seniors.
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Table 6. Digital skills classification by digital divides.

Digital Skills Classification
Total

Not Users None Low Basic Advanced

AGE
65–75 32% 65% 75% 82% 86% 53%

76+ 68% 35% 25% 18% 14% 47%

Total 100% 100% 100% 100% 100% 100%

STUDIES

Incomplete 35% 14% 10% 3% 0% 22%

Primary 43% 44% 31% 10% 5% 35%

Secondary 18% 37% 40% 39% 34% 28%

Professional 1% 3% 5% 8% 7% 3%

University 3% 2% 14% 40% 53% 11%

Total 100% 100% 100% 100% 100% 100%

INCOME

Low 37% 25% 18% 7% 5% 27%

Medium-low 21% 24% 20% 13% 9% 19%

Medium 8% 11% 21% 31% 32% 15%

Medium-high 1% 1% 5% 11% 12% 4%

Highest 1% 2% 4% 16% 25% 4%

DK 32% 37% 32% 22% 17% 31%

Total 100% 100% 100% 100% 100% 100%

RURAL
Non rural 75% 81% 85% 87% 84% 80%

Rural 25% 19% 15% 13% 16% 20%

Total 100% 100% 100% 100% 100% 100%

SEX
Female 63% 67% 63% 42% 36% 60%

Male 37% 33% 37% 58% 64% 40%

Total 100% 100% 100% 100% 100% 100%

Seniors (n = 5247) 2825 241 1531 403 247 5247

The spatial variables available in the questionnaire were the following: habitat size,
demographic density, and territorial division by autonomous communities and provinces.
Table 7 presents data on the senior population according to habitat size and demographic
density. Disaggregated data at the provincial level is also available in Appendix B.

Table 7. Factor score’s means by geographic variables.

Habitat Size Digital Uses Digital Skills

500 thousand & + −0.67471 −0.63737
Capitals-500 −0.80883 −0.78517

10 a 49 thousand −0.86033 −0.86222
50 a 99 thousand −0.81826 −0.77171
20 a 49 thousand −0.95258 −0.95016
10 a 19 thousand −0.93739 −0.91998
−10 thousand −1.02600 −1.03833

Total −0.87732 −0.86335

Demographic Density Areas Digital Uses Digital Skills

Densely populated −0.77954 −0.75469
Intermediate −0.94760 −0.93158

Sparsely populated −1.04633 −1.06359
Total −0.87732 −0.86335

152



Land 2022, 11, 953

Digital uses and skills decrease as habitat size and population density decrease. The
differences in these means are significant both in the senior population and in the gen-
eral population according to the Kruskall-Wallis test (p < 0.001). With the same test, the
differences in digital uses and skills are also significant when compared by province. By
provinces, moreover, the differences are greater. This information is interesting because, as
we will explain later in the causal analysis, the geographical variables do not stand out. If
the relationship of geographic variables with digitalization is much stronger in a bivariate
analysis than in a multivariate causal analysis, it could be due to the unequal spatial distri-
bution of social variables, such as age, studies, or income. This is our hypothesis that we
will prove later.

We have paid special attention to the rural-non-rural dichotomy, within the possibil-
ities of the survey. The category of less than 10,000 inhabitants as an indicator for rural
areas was ruled out. The ‘sparsely populated’ category of the demographic density variable
was more consistent with the concept and more discriminating in the causal analysis, after
verifying that these areas are far from urban centers and 93% belong to municipalities with
fewer than 10,000 inhabitants. They are rural areas far from representative services of what
is popularly called ‘España vaciada’ (empty Spain). So, the variable called ‘Rural’ responds
to the dichotomy of living or not in these scattered areas.

4.3. The Explanatory Weight of Digital Divides

To identify the explanatory weight of the different digital divides, four explanatory
models have been prepared using path analysis, allowing us to examine the interrelation-
ships between the independent variables and the direct effects of the explanatory variables
on the variable being explained. The explanatory models for each of the digitization dimen-
sions, uses, and digital skills, are represented below. In turn, for each of the two dimensions,
the results obtained for the population as a whole (16 and over) and for the senior pop-
ulation (65 and over) are compared. The comparison between seniors and the general
population allows us to better understand the specific characteristics of seniors. The models
present standardized estimates, which measure the strength of the relationships between
variables. The direct effects of the explanatory variables on the dependent variable are
standardized regression coefficients, whereas the relationships between the explanatory
variables are covariances (to see the values of the estimates and statistical significances of
the path analysis models, see Appendix A).

A larger number of variables than those finally presented in the models have been
explored. Those that were not significant have been eliminated, with the exception of the
sex/gender variable, to which we pay special attention (p > 0.05 for digital uses models,
see Appendix A). Habitat size was not significant after having incorporated the ‘rural-non-
rural’ variable into the model, which is more discriminating and with which it is closely
correlated (Spearman’s Rho = 0.657 for Senior Population). The close correlation between
both variables explains why habitat size is not significant in the model when we include
‘rural-non-rural’. On the other hand, the territorial variables were not included in these
models and were subject to a special treatment that is presented in the following Section 4.4.

When we examine digital uses in the total population (Figure 1), we see that the
variable with the greatest explanatory power is age. This is the most significant digital
divide. It is followed by education and, to a lesser extent, income. The rural/urban
dichotomy has a low but statistically significant explanatory power. However, the influence
of the gender variable, with a standardized coefficient close to zero, is not statistically
significant, so its explanatory contribution is not shown. The most digitized are: the
youngest, those with more education and more income, and those in non-rural areas. Vice
versa, the least digitized are the oldest, those who have more studies, less income, and
those who live in rural areas.
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Figure 1. Digital Uses Total Population Model.

As can be seen, if we look at the covariances between gender and other variables,
gender differences in digital uses are influenced by interactions with other variables, mainly
age (women live longer and are older in Spain, according to the INE time series), income
(they live in households with a lower family income) and education (they are less educated
than men).

Another interesting observation in the comparison between seniors and the entire
sample is that the residual error of the model for seniors is lower than that for the entire
sample, which we interpret as seniors being less affected by other variables not included in
the model, perhaps because they are a more homogeneous group than the population as
a whole.

The main interrelationships between explanatory variables can be seen to be between
education and age, education, and income, and, to a lesser extent, income and age. The
others are less important. The higher age, the lower education. The higher education, the
higher income, and the higher income, the lower age.

In the model that explains digital uses in the population of seniors (Figure 2), we find
that the variable with the greatest weight is education level, followed by age, and then
income, whereas the explanatory weight of gender and rural remain low, at levels similar
to those for the total population. The gender variable is not statistically significant for
seniors either, so we cannot state that it explains digital uses, in either the total population
or among seniors. However, the effect of the rural variable, while small, is statistically
significant (see Appendix A for more details). Therefore, the profile of those who score low
in digital uses is: low education, high age, low income, and rural residence.

The fact that age ceases to be the main digital divide in the seniors’ group is because
the range for the variable is much more concentrated than it is in the population as a whole,
so it is less discriminating of digital uses. However, despite this, age is the second divide,
above income level. The differences in the three main divides are smaller in the population
of seniors and they are more similar to each other.
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Figure 2. Digital Uses Senior Population Model.

Examining the models that explain differences in digital skills among the total pop-
ulation and among seniors, we reach very similar conclusions, with small nuances. This
strong similarity in the results is due to the high correlation between the two indices
(Spearman’s rho = 0.881 in the seniors’ group and rho = 0.964 in the total population. Spear-
man’s correlation is presented instead of Pearson’s because the digitization variables do
not fit a normal distribution).

They are two closely related digitization dimensions: the greater the intensity and
variety of digital uses, the more skills are developed, and vice-versa, the more skills, the
greater the likelihood of use.

In the total sample (Figure 3), the main explanatory variable for digital skills is by
far age, followed in second place by education, and in third place by income. Being
rural appears but has low explanatory power and gender is very low. Despite this, the
weak explanatory power of gender in terms of differences in digital skills in the total
population is apparently significant (p = 0.002: in the digital skills models, it was not
significant). Although the lower digital skills of women seem to be explained mainly by
their lower income, lower education, and older age, a very weak but significant explanatory
power persists that is independent of the interactions between gender and other variables
considered in the models. We can confirm that, although no significant gender differences
are observed in digital uses (as measured), they are seen, albeit very weakly, in the lower
digital skills of women (see Appendix A for the statistical significance).

If we examine the model that explains digital skills among the seniors’ group (Figure 4),
we find that the first digital divide is education, followed by age, and in third place income.
With a much lower impact, we continue to find being rural and gender. The nuances
between the results among seniors for skills and for uses consist mainly of the fact that
the influence of age is somewhat more important and income somewhat less important.
Therefore, the profile of those who score low in digital skills is the same as those who score
low in digital uses: low education, high age, low income, and rural residence.
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Figure 3. Digital Skills Total Population Model.

Figure 4. Digital Skills Senior Population Model.

An additional analysis through partial correlations allows us to verify, through the
triangulation of methods, the interpretive hypothesis suggested by the path analysis models,
that the gender or rural residence differences could be due to these variables interacting
with other variables, included mainly age, education, and income. (See Table 8).
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Table 8. Partial correlation effects between sex, rural and digitalization.

Total Correlations Partial Correlations */

General Population Sex Rural Sex Rural

Digital Skills

Pearson 0.078 ** −0.136 ** 0.023 * −0.074 **

Sig. 0.000 0.000 0.004 0.000

N 15.343 15.343 15.338 15.338

Digital
Uses

Pearson 0.058 ** −0.142 ** −0.010 −0.085 **

Sig. 0.000 0.000 0.213 0.000

N 15,343 15,343 15,338 15,338

Senior Population Sex Rural Sex Rural

Digital Skills

Pearson 0.114 ** −0.119 ** 0.018 −0.059 **

Sig. 0.000 0.000 0.181 0.000

N 5247 5247 5242 5242

Digital
Uses

Pearson 0.115 ** −0.115 ** 0.019 −0.050 **

Sig. 0.000 0.000 0.165 0.000

N 5247 5247 5242 5242
*/ Controlling by: Age, Studies and Income. **. Correlation is significative at level 0.01. *. Correlation is
significative at level 0.05.

The initial positive correlations between the digitization dimensions and the gender
and rural variables decrease considerably when controlled for simultaneously by age,
education, and income. However, they do not disappear completely. They continue to be
small but statistically significant for the rural variable, both in the sample as a whole and
among seniors. However, for the gender variable, the correlation with digital skills is only
statistically significant in the total population, not among seniors, which is fully consistent
with what the path analysis models reveal.

These results confirm that the differences we see between women and men in terms of
digital uses are almost fully explained by the fact that women are older and have lower
education and income levels. However, these differences, albeit important, do not fully
explain the lesser digital habits of women in the population as a whole, without the same
being true when we analyze the seniors’ group.

4.4. Explaining Differences between Provinces

From previous studies and from the data examined here, we already know that there
are important territorial variations in Internet use by autonomous regions, greater than
those observed in the variable size of the municipality [20]. However, a logistic regression
analysis of the aforementioned study revealed that the territorial differences by autonomous
region had less explanatory power than social variables, such as age or education. The
differences by province are greater than by autonomous region, examining digital uses and
skills and having obtained statistically-significant results, we have preferred to address the
territorial differences between provinces (in Spain, most autonomous regions are made up
of several provinces and the level of territorial disaggregation is greater in the provinces).

Table 9 presents a summary of the variability by the province of digital uses and skills.
The most interesting statistic is the range, which oscillates around 0.7 standard deviations
between the maximum and minimum values observed in the 52 territories. This range
of variations is quite high, which indicates that the provinces are a fairly discriminating
variable of digital uses and skills.
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Table 9. Variations in 52 provinces.

Variations in 52 Provinces. Descriptive Statistics.

Total Population

N Range Mín. Max. Average Std. Dev

Digital Uses 52 0.725 −0.497 0.229 −0.054 0.144

Digital Skills 52 0.699 −0.497 0.202 −0.048 0.141

Senior Population

N Range Mín. Max. Average Std. Dev

Digital Uses 52 0.622 −1.205 −0.58 −0.92 0.135

Digital Skills 52 0.774 −1.251 −0.47 −0.903 0.161

The provinces with the highest scores in digital uses coincide with being the most
urban and also often the richest (Barcelona, Madrid, Melilla, Valencia . . . ) while those that
score the lowest are the less urban and often less affluent provinces (Lugo, León, Ourense,
Zamora . . . ). For more details, consult Appendix B where detailed data are offered at the
provincial level of these and other variables.

The objective of the analysis in this section is to find out to what extent territorial
variations in digitization are due to differences in the composition of the social structure
of the territories (in non-spatial variables such as sex, age, studies, or family income) or
whether they are due to other causes that we have managed to operationalize for this
analysis: weight of the rural population, GPD and GPD per capita as indicators of economic
development in the territory, degree of implementation of fiber optics (FTTH) and degree of
implementation of quality data in mobile telephony (LTE) as indicators of quality Internet
access infrastructures [35]. Underlying the hypothesis that territorial differences would
be explained by differences in access to infrastructure and economic development as well
as in part by the differences in the sociological and sociodemographic composition of
the territories.

The prominence of the so-called social variables compared with spatial variables
suggests an important weight of these in the territorial variations. However, the variables
available in the surveys do not allow the causal weight of hypothetically explanatory
variables such as those mentioned on economic wealth and Internet access infrastructure to
be adequately explored.

To integrate and be able to establish the explanatory weights of these two sets of
variables, we have adopted the perspective of aggregate data, so that the analysis matrix
prepared consists of 52 records (50 provinces and the two autonomous cities of Ceuta and
Melilla). We have introduced as variables the average values in each province of some
survey variables as well as the data available at a provincial level from other secondary
sources. For more details, Appendix B presents the analysis matrix, with detailed scores by
province for all the variables explored.

In the explanatory models, we will only present results on digital uses but not on skills.
The final models are included below, in which only the statistically-significant variables
(p ≤ 0.05) are included and have been developed following criteria of parsimony and the
greatest possible explanatory adjustment.

In the model of the total population (Figure 5), the main variables that explain the
differences between provinces in digital uses are age and studies. These two variables
explain as much as the others: fiber optic rollout (FHTT) and GDP.
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Figure 5. Differences between provinces. Total population digital uses.

These data confirm the suspicion that an important cause of the territorial differences
must be sought in the spatial segregation of the sociological and sociodemographic charac-
teristics of the population. This hypothesis is at least confirmed by the explanatory weight
of studies and age, since they are the variables that best explain the differences in digital
uses between provinces. On the other hand, the results confirm that economic wealth
and access to infrastructure are also important explanatory factors, although minor, of the
territorial differences.

Significant covariances are also seen between the explanatory variables, especially
between fiber optics for people of a younger age, higher education, and higher GDP.
Our interpretation is that the spatial segregation favors the younger and more educated
population to concentrate in well-connected areas with greater wealth and vice versa, those
who are older and with less education tend to be concentrated more in territories with a
lower GPD and less Internet connection. This interpretation is supported by the strong
covariation of the fiber optic with the variables of age, studies, and GPD.

The model of the senior population (Figure 6) is somewhat different. Partly for
methodological reasons, since the smaller sample has conditioned that only three variables
have been statistically significant. But it is also due to the differential specificities of
the group.

The variable that explains the most by far is studies, the explanatory effect of this
variable being greater than the sum of the other two. The absence in the model of economic
variables is striking, since they seem to be less determinant of the territorial differences
in the group. However, we already know that the studies variable is correlated with
income, so the study implicitly indicates personal status, although this is much less decisive
in explaining digital uses than qualification. The weight of the rural population is also
important to a lesser extent, given that in the provinces with a greater relative weight of
the rural population, less Internet use can be very clearly appreciated. This variable is not
significant in the general population model, but it is in the senior population. The indicator
of connection infrastructure that best territorially differentiates the uses of seniors is not
fiber but the LTE connection (which allows access to 4G data in mobile telephony). This is
due to the fact that the elderly mainly connect to the Internet through their smartphones
and much less through PCs. Specifically, 37% of seniors indicate that there is a personal
computer in their homes, while ownership of mobile phones is 90%. On the other hand, the
proportion of the rural population in each territory is another significant variable in this
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model. Its weight in explaining territorial variations is important, and it is closely related
to the availability of LTE connections, which are less accessible in rural areas with a low
population density.

Figure 6. Differences between provinces. Senior population digital uses.

Among the seniors, the data also confirm the suspicion that an important cause of
the territorial differences must be sought in the spatial segregation of at least the level of
studies, although the results are not as resounding as in the whole of the population. Its
greater presence in provinces with a greater rural component and the differences in access
to mobile data suggest that in this group the geospatial dimension has a more direct weight
than in the general population.

4.5. The Senior Population’s Segmentation

Once the weights of the different digital divides had been identified, our objective was
to examine the digitization differences between the main segments of the seniors’ group.
To identify these segmentation criteria and determine the segments, it was appropriate
to use the CHAID (Chi-Square Automatic Interaction Detection) segmentation technique.
Presented below are the results of this segmentation. Remember that it has been limited to
three branching levels and a minimum of 200 cases for each final node. Two segmentations
were performed, one with the uses variable as a dependent variable and another with the
digital skills variable as a dependent variable. In both cases, the segments are identical in
the three-level segmentation tree. The digital skills variable has been standardized so that
the results are comparable with those for digital uses, also a standardized variable. The
methodological procedure used for this segmentation ensures that we can configure the
relevant segments in order to analyze the different degrees of digitization among seniors,
differentiating between them on the basis of relevance. See the results in Table 10 and
Figure 7.

Firstly, we see that the values for uses and digital skills are negative in all segments.
This means that they remain below the population mean, which is equal to zero. On the
one hand, this is due to the strong impact of the confluence of various inequalities in the
group, and on the other, it is because we have prioritized the less-digitized categories over
the higher ones, focusing our approach on lower digitization. For this reason, there are
categories above the mean, such as university education and income over €3000.
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Table 10. Chaid segmentation summary.

Node Studies Age N % USES SKILLS

7 Not Low 76+ Income − 131 2.5% −1.1510 −1.1618

8 Not Low −75 Income + 543 10.3% −0.81676 −0.74047

9 Not Low 76+ Income − 203 3.9% −0.70258 −0.65766

10 Not Low −75 Income + 1326 25.3% −0.21141 −0.1123

11 Low 76+ Income − 756 14.4% −1.3303 −1.4602

12 Low 76+ Income + 1052 20.0% −1.2732 −1.3650

13 Low −75 Urban 959 18.3% −0.96806 −0.89126

14 Low −75 Rural 277 5.3% −1.1286 −1.0785

0 All 65+ Seniors 5247 100.0% −0.8773 −0.8634

Figure 7. Segmentation Tree.

To compensate for possible biases from the recoding performed in the CHAID seg-
mentation, we have conducted a simple segmentation of the means for uses and digital
skills, with the five variables examined, without regrouping the response categories. The
results of this analysis are outlined below. The mean factor score for digital skills in seniors
who went to university is +0.1145, a value that is slightly above the mean, but not by
much. The mean score for seniors with incomes over €3000 is +0.0841, that is, they are at
the population mean. In digital uses, those who have higher education scored 0.01 and
those with incomes over €3000 scored 0.05. These segments with non-negative values are
very small, accounting for 11% and 4% of seniors, respectively. When we jointly segment
through education and income, by age we see that among those aged under 75, those with
incomes over €2500 achieve non-negative mean scores in both digitization variables, but all
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those who do not have university education continue to have negative means. In contrast,
when we segment education with income, we see that university graduates with incomes
over €1600 have non-negative means (also in uses and digital skills). No other segmentation
of the five variables considered allows us to obtain non-negative means, in either uses
or skills (with two segmentation levels, exhausting the possibilities of the sample when
contemplating all the response categories for the variables).

Secondly, returning to the CHAID segmentation, we see that the scores for digital uses
and skills do not differ much. Any differences are nuances that still allow us to reach the
same overall conclusions. The main difference is a slightly higher variability in skill levels
than in uses.

It is also interesting to note that the first segmentation level is determined by the
education variable, the second level by the age variable, and in the third level, income
differences dominate, although the rural/urban dichotomy also appears. This is highly
consistent with the conclusions on the explanatory weights for digital divides examined in
the previous section. Note that the rural variable has a modest presence in the segmentation
and the gender variable does not appear as a discriminant variable. The results of both
analyzes provide support for each other. The perspective of the CHAID segmentation serves
to confirm, through the triangulation of methods, the results of the causal analysis obtained
through path analysis, in terms of ranking the importance of the explanatory variables.

We find the lowest scores in all low education segments, which have negative scores
below one standard deviation, with the sole exception of those under 76 years in urban
locations, with a somewhat lower score, similar to all seniors. Those with low education and
over 76 years of age are particularly low, regardless of their income levels. This combination
of education and age is the most determinant of low levels of digitization and accounts for
just over a third of the group (34.4%).

We find the highest digitization levels in the segment of high education, under 75 years
of age, and high income, which accounts for 25.3% of seniors.

The following segments are clearly below the mean for seniors and appear in order:
11 (low education, over 76, low income), 12 (low education, over 76, high income), 7 (high
education, over 76, high income), 14 (low education, under 75, rural). Around the mean are
those who have low education, aged under 75 and in an urban location, and those who
have a high education, aged under 75 and have a high income. Those who have a high
education, aged over 76, and a high income are clearly above the mean, along with those
who have a high education, aged under 75, and a low income.

Although the results of the segmentation are presented for a segmentation level of
three variables, we have explored up to a fourth level, restricting the configuration of final
nodes to 100 cases. When doing this, we have found some additional segmentations with
significant differences in means, which are the four below (graph and tables not presented
due to space issues):

• Differences between women and men, with high income, young seniors with a high
education (Uses and skills).

• Differences between rural and urban, with high income, old seniors with a low educa-
tion (Uses and skills).

• Differences between women and men, urban, young seniors with a low education
(Uses and skills).

• Differences between women and men, rural, young, low education (Only skills, in
uses, the differences are not significant).

In the fourth segmentation level, there are differences by age and residence. Bear in
mind that the differences in means do not necessarily imply causality. In this segmentation
level, the differences are small (albeit significant) and they always have negative scores,
lower than the mean of the population as a whole. Skills generally differ more than uses.
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4.6. Profiles and Divide Weights of the Digitally Excluded

A complementary perspective to that outlined so far consists of characterizing the
profile and dimensioning the digital divides of the digitally excluded, who are mostly
seniors. The clearest criterion for differentiating between them is found in the ‘low’ category
of the digital uses variable, which includes all those who do not use the Internet or do so
less frequently than in the last three months and therefore do not mention any Internet use.
Moreover, 100% of these completely lack digital skills. While in the general population they
represent the lowest quintile (21.7%) and in those aged under 65, this falls to a minority of
4.5%, among seniors they account for 54.9%. In addition, a vast majority of the digitally
excluded in the general population are seniors: 86.3%.

According to the tables already presented (see Tables 3, 5 and 6), the most distinctive
features of the profile of the digitally excluded are as follows:

• 77% have primary or incomplete education.
• 67% are aged over 76.
• 63% are women.
• 58% have a low or medium-low income.
• 25% are in a rural location.

The measure of the over-representation of those excluded compared to the mean for
seniors in each of these groups of variables was calculated using index numbers over 100,
in which 100 is equal to the mean for seniors, above 100 is higher, and below this is lower.
These are, from the highest to the lowest figures:

• Index 141 Over 76 years.
• Index 136 Primary or incomplete education
• Index 126 Low or medium-low income
• Index 125 Rural
• Index 105 Women.

The indices allow us to identify the categories where we find the main differences,
with age being the most prominent, followed by education, income, rural, and finally
women, with the latter category differing little from the mean. In all these categories or
groups of variables, those excluded stand out as being above the mean for seniors.

The indices are not sufficient to estimate the impact of the variables that represent the
categories examined for digital exclusion. To identify the effects with greater accuracy, a
new path analysis model has been developed with the five explanatory variables and one
dependent variable, digital exclusion, with a value of 1 for those excluded and 0 for the
rest. The results are shown in Figure 8 (standardized estimates).

The variables that most explain digital exclusion among seniors are age and education,
much more similar in terms of direct effects on the dependent than in previous models,
although age has a little more weight. Income appears at a clearly secondary level, and
in the third level of importance, with low weights, are the rural and gender variables.
Examining the statistical significance of the regression coefficients, we verify that the
contribution of the rural variable to the dependent variable is statistically significant (p =
0.000), whereas the almost zero contribution of the gender variable is not (p = 0.136). The
other higher contributions are all highly significant (see significances in Appendix A).

This means that digital exclusion is explained mainly and with much difference from
other variables by age and studies. In addition, the explanatory weight of both is very
similar. Income appears as the third variable, more distant and to a lesser extent, the rural
habitat also provides explanatory power. The results of the exclusion analysis are partly
similar to those that explain digital uses and skills, as is logical. But they differ in the
greater explanatory importance of age and studies.
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Figure 8. Model Seniors Digital Exclusion.

5. Discussion

In relation to the digital skills and digital uses variables, we see a great similarity in
results and very small differences, just nuances. We interpret this as a consequence of the
close relationship between uses and skills that is reflected in the high correlation between
these variables. Other studies had already found very similar correlations between the
various digitization variables and suggested that there is a latent dimension when we
study digitization [41].

Whether we look at uses or skills, the variables that most explain the digitization levels
of Spanish seniors are firstly education, followed closely by age. The explanatory weight of
these two variables is very high. In third place is income, and in a distant fourth place is
rural habitat. The age variable has insignificant or zero explanatory power.

What differentiates seniors from the general population both in uses and in digital
skills is mainly the lower explanatory importance of age, and the greater importance of
educational level. Income level is also somewhat more important among seniors than in the
general population. However, there are hardly any differences in relation to the explanatory
power of habitat and gender, despite the fact that before conducting the statistical tests, we
thought that these variables would differentiate seniors more.

Therefore, those who use digital media more and have more digital skills are younger
seniors, with a higher level of education, high incomes, and residing in non-rural areas.
Vice versa, those who use the least and have the least skills are the older seniors, with low
education, low income, and residing in rural areas.

The scarce or zero explanatory power of the gender variable contrasts with the ex-
tensive literature on the gender divide. However, we had seen previous evidence that the
relationship between gender and certain digitization variables disappears when controlled
for by other more explanatory variables, in studies on Spanish society [17–19] and other
countries [6]. This is exactly what we find in this study. But it would not be correct to think
that there are no gender differences. These differences are evident. Our study finds that
digitization differences between Spanish men and women, seniors, and non-seniors (in the
digitization variables we studied), are explained almost entirely by the lower education
level of women, lower income, and older age. There is practically no difference between
the general population and the senior population, despite the fact that among seniors, the
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differences are greater than in the general population. We found that this is due to the fact
that there are greater differences in education, income, and age among seniors.

However, we also find that while the rural-urban variable has a small explanatory role,
the explanatory power of this variable does not disappear (although it logically decreases)
when controlled for by other explanatory variables, meaning that there are specific causes
(spatial or geographic) that explain lower digitization in rural areas, both in the population
as a whole and among seniors (to a similar extent and not greater among seniors than in
the population as a whole). Other studies had previously confirmed the weak effect of
geographic variables, with less impact than other social variables [14,29,30]. Therefore, the
Spanish case follows this pattern.

It is striking that the important differences that can be seen in the geographical vari-
ables become secondary from the multivariate causal perspective, both in our research and
in the previous ones. The analysis of the differences in digital uses by provinces in the
population as a whole allows us to verify that it is mainly due to the fact that the territories
segregate the populations unequally based on other variables, such as age, educational
level, family income, and sex. The different provinces have different sociodemographic
and socioeconomic compositions of their populations, and these variations are what mainly
explain the territorial differences. The causal models ‘punish’ the implicit redundancy in
the geographical variables with lower regression coefficients, sometimes not significant.
Another second reason is the limitation of the survey method to incorporate other vari-
ables that explain territorial differences, such as those related to connection infrastructure,
economic wealth, or public policies, with a more evident spatial projection. However, it
has been proven that the territorial differences in the levels of Internet use have much
more to do with variations in age and inter-territorial study than with other variables
such as connection coverage or the GPD. The spatial segregation of population is the
main explanation.

This explanation is also valid in general for the seniors, although less strongly than the
total population and with some nuances. The variable that mainly explains the territorial
differences in the use of the Internet between the seniors is the level of studies, with a
resounding role with respect to other explanatory variables. To a lesser extent, variations
in rural population and mobile data coverage (LTE) are also relevant variables. This last
discovery is important because it confirms that the most relevant infrastructure to favor
digital uses among seniors is the development of access to quality data in mobile telephony,
much more than the expansion of fiber and ADSL, which are the ones that have prioritized
public policies to universalize digital connection.

In summary, it is evident that the main variables that explain the low digitization of
seniors are education, age, and income. The geographical differences largely depend on the
spatial distribution of the senior population and its characteristics in terms of age, studies,
and income. That is primarily why they are more present in rural areas and provinces with
a low demographic density and less urbanized, in which there is an older population, with
less income and a lower level of education.

If the main reason behind the differences found by age is differences in socialization
between generational groups [6], it is likely that these differences will diminish in the future.
It is highly likely that a lack of interest and absence of a social presence [11,17,23] is related
to generational socialization, along with the self-perception of low skills [5].

The lower education level of seniors is a generational characteristic, which could
perhaps also ease over time to the extent that access to education has been more widespread
for younger generations. However, the education variable, despite weighing less in the
population as a whole, is very important in it, establishing differences in digital uses and
skills among the younger generations [42]. We must also consider the great persistence of
the effect of variables such as age and income [43].

What we do not find in this study, despite the large sample size and our exploiting
of the advantages of the extensive sample size, is confirmation of the diversity within the
seniors’ group, in terms of digitization, as referred to by other authors. [17,20]. There are
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hardly any segments with digitization levels above the mean for the Spanish population as
a whole, and these segments are among the seniors who are very much in the minority:
seniors with a university education or with family incomes of over €3000 per month,
basically. We can confirm in this regard that there is a relative diversity, but digitization
levels clearly below the population mean generally predominate. The main segmentation
shows differences between low and very low digitization levels, and these differences relate
to the most explanatory variables: education, age, and income. What can be seen is the very
low digitization of the low education level segments in general and those over 75 years of
age, also in general, with some exceptions. This incredibly low digitization does contrast
with other segments that are close to the mean but do not reach it.

The digitally excluded (do not use the Internet and do not have digital skills) among
seniors represent 54.9%. Seniors comprise a large majority of all the excluded in the
population as a whole since they account for 86.3% of the total number of excluded people in
Spain. With these figures, we can confirm that in Spain, digital exclusion as a phenomenon is
almost entirely exclusive to seniors, affecting more than half of this group. The determining
variables of this exclusion are mainly education and age, followed at a lower level by
income, and rural residence. The impacts of education and age are very similar when
explaining exclusion. Income and rural residence emerge as secondary variables, both
also significant.

We do not know to what extent this situation of low digitization of the elderly will
ease over time when future cohorts of the seniors have more studies, or whether it will
continue or increase when future technological applications require new learning. But it
is very worrying because the Internet and digital media are increasingly the gateway to
services and benefits and not using them places seniors at a disadvantage in terms of their
social status. A greater awareness of ageism and homophilic prejudices in the design of
applications and devices, a greater knowledge and concern for the difficulties of seniors,
and the promotion of intergenerational learning strategies could contribute to reducing or
closing this digital divide. As regards this, studies conducted on intergenerational digital
learning programs, from grandchildren to grandparents, demonstrate the success of such
programs [44–46]. They all demonstrate success in the digital learning of the elderly and
some significant changes of perception and attitude toward the elderly by younger people,
such as children [46] and students [47] are also appreciated.

It is necessary to act to increase the digitization of seniors, which is excessively low
and unequal.
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Appendix A. Path Analysis Models (Estimates)

Appendix A.1. Digital Uses Total Population Model

Table A1. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p */ Label

D_USE <— AGE −0.028 0.000 −95.373 *** par_10
D_USE <— STUDIES 0.279 0.005 58.496 *** par_11
D_USE <— INCOME 0.000 0.000 24.750 *** par_12
D_USE <— RURAL −0.136 0.013 −10.290 *** par_13
D_USE <— SEX −0.019 0.010 −1.882 0.060 par_14

*/ p = *** means p = 0.000 (high statistical significance), in this table and subsequent.

Table A2. Standardized Regression Weights: (Group number 1-Default model).

Estimate

D_USE <— AGE −0.518
D_USE <— STUDIES 0.343
D_USE <— INCOME 0.135
D_USE <— RURAL −0.051
D_USE <— SEX −0.009

Table A3. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> SEX 0.003 0.002 2.191 0.028 par_1
SEX <–> INCOME 26.428 2.928 9.026 *** par_2
SEX <–> STUDIES 0.022 0.005 4.503 *** par_3
SEX <–> AGE −0.753 0.076 −9.955 *** par_4

RURAL <–> INCOME −25.215 2.224 −11.340 *** par_5
RURAL <–> STUDIES −0.055 0.004 −14.735 *** par_6
RURAL <–> AGE 0.490 0.057 8.546 *** par_7

INCOME <–> STUDIES 373.165 7.803 47.826 *** par_8
INCOME <–> AGE −2704.644 112.270 −24.091 *** par_9
STUDIES <–> AGE −9.487 0.201 −47.176 *** par_15

Appendix A.2. Digital Uses Senior Population Model

Table A4. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

D_USE <— AGE −0.025 0.001 −24.271 *** par_10
D_USE <— STUDIES 0.224 0.007 30.149 *** par_11
D_USE <— INCOME 0.000 0.000 16.961 *** par_12
D_USE <— RURAL −0.077 0.019 −4.019 *** par_13
D_USE <— SEX 0.022 0.016 1.377 0.169 par_14

Table A5. Standardized Regression Weights: (Group number 1-Default model).

Estimate

D_USE <— AGE −0.273
D_USE <— STUDIES 0.367
D_USE <— INCOME 0.201
D_USE <— RURAL −0.043
D_USE <— SEX 0.015

167



Land 2022, 11, 953

Table A6. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> SEX 0.006 0.003 2.191 0.028 par_1
SEX <–> INCOME 39.628 4.316 9.181 *** par_2
SEX <–> STUDIES 0.077 0.008 9.432 *** par_3
SEX <–> AGE −0.365 0.054 −6.777 *** par_4

RURAL <–> INCOME −27.824 3.545 −7.849 *** par_5
RURAL <–> STUDIES −0.051 0.007 −7.688 *** par_6
RURAL <–> AGE 0.166 0.044 3.747 *** par_7

INCOME <–> STUDIES 323.690 11.335 28.556 *** par_8
INCOME <–> AGE −1134.966 71.035 −15.978 *** par_9
STUDIES <–> AGE −3.031 0.137 −22.125 *** par_15

Appendix A.3. Digital Skills Total Population Model

Table A7. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

DIGSKILLS <— AGE −0.039 0.000 −92.413 *** par_11
DIGSKILLS <— STUDIES 0.436 0.007 62.345 *** par_12
DIGSKILLS <— INCOME 0.000 0.000 23.991 *** par_13
DIGSKILLS <— RURAL −0.179 0.019 −9.273 *** par_14
DIGSKILLS <— SEX 0.046 0.015 3.148 0.002 par_15

Table A8. Standardized Regression Weights: (Group number 1-Default model).

Estimate

DIGSKILLS <— AGE −0.500
DIGSKILLS <— STUDIES 0.364
DIGSKILLS <— INCOME 0.130
DIGSKILLS <— RURAL −0.046
DIGSKILLS <— SEX 0.016

Table A9. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> SEX 0.003 0.002 2.191 0.028 par_1
SEX <–> INCOME 26.428 2.928 9.026 *** par_2
SEX <–> STUDIES 0.022 0.005 4.503 *** par_3
SEX <–> AGE −0.753 0.076 −9.955 *** par_4

RURAL <–> INCOME −25.215 2.224 −11.340 *** par_5
RURAL <–> STUDIES −0.055 0.004 −14.735 *** par_6
RURAL <–> AGE 0.490 0.057 8.546 *** par_7

INCOME <–> STUDIES 373.165 7.803 47.826 *** par_8
INCOME <–> AGE −2704.644 112.270 −24.091 *** par_9
STUDIES <–> AGE −9.487 0.201 −47.176 *** par_10

Appendix A.4. Digital Skills Senior Population Model

Table A10. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

DIGSKILLS <— AGE −0.048 0.002 −27.395 *** par_11
DIGSKILLS <— STUDIES 0.376 0.013 29.573 *** par_12
DIGSKILLS <— INCOME 0.000 0.000 14.760 *** par_13
DIGSKILLS <— RURAL −0.144 0.033 −4.351 *** par_14
DIGSKILLS <— SEX 0.043 0.027 1.564 0.118 par_15
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Table A11. Standardized Regression Weights: (Group number 1-Default model).

Estimate

DIGSKILLS <— AGE −0.307
DIGSKILLS <— STUDIES 0.359
DIGSKILLS <— INCOME 0.174
DIGSKILLS <— RURAL −0.046
DIGSKILLS <— SEX 0.017

Table A12. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> SEX 0.006 0.003 2.191 0.028 par_1
SEX <–> INCOME 39.628 4.316 9.181 *** par_2
SEX <–> STUDIES 0.077 0.008 9.432 *** par_3
SEX <–> AGE −0.365 0.054 −6.777 *** par_4

RURAL <–> INCOME −27.824 3.545 −7.849 *** par_5
RURAL <–> STUDIES −0.051 0.007 −7.688 *** par_6
RURAL <–> AGE 0.166 0.044 3.747 *** par_7

INCOME <–> STUDIES 323.690 11.335 28.556 *** par_8
INCOME <–> AGE −1134.966 71.035 −15.978 *** par_9
STUDIES <–> AGE −3.031 0.137 −22.125 *** par_10

Appendix A.5. Digital Uses. Differences between Provinces Total Population

Table A13. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

DigitalUses <— AGE −0.023 0.004 −6.222 *** par_7
DigitalUses <— STUDIES 0.254 0.048 5.279 *** par_8
DigitalUses <— FTTH 0.003 0.001 3.010 0.003 par_9
DigitalUses <— GDP 0.000 0.000 2.913 0.004 par_10

Table A14. Standardized Regression Weights: (Group number 1-Default model).

Estimate

DigitalUses <— AGE −0.448
DigitalUses <— STUDIES 0.357
DigitalUses <— FTTH 0.235
DigitalUses <— GDP 0.191

Table A15. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

AGE <–> FTTH −19.149 5.503 −3.479 *** par_1
FTTH <–> STUDIES 1.090 0.380 2.867 0.004 par_2
FTTH <–> GDP 181,530,906.531 70,525,173.346 2.574 0.010 par_3
AGE <–> STUDIES −0.195 0.082 −2.365 0.018 par_4
AGE <–> GDP −13,690,421.953 14,826,349.802 −.923 0.356 par_5

STUDIES <–> GDP 2,620,038.450 1,126,469.983 2.326 0.020 par_6
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Appendix A.6. Digital Uses. Differences between Provinces. Senior Population

Table A16. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

DigitalUses <— RURAL −0.159 0.070 −2.268 0.023 par_4
DigitalUses <— STUDIES 0.294 0.043 6.891 *** par_5
DigitalUses <— LTE 0.070 0.029 2.444 0.015 par_6

Table A17. Standardized Regression Weights: (Group number 1-Default model).

Estimate

DigitalUses <— RURAL −0.243
DigitalUses <— STUDIES 0.629
DigitalUses <— LTE 0.255

Table A18. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> LTE −0.052 0.016 −3.334 *** par_1
LTE <–> STUDIES −0.013 0.020 −0.674 0.501 par_2

RURAL <–> STUDIES −0.014 0.008 −1.651 0.099 par_3

Appendix A.7. Digital Exclusion Senior Population Model

Table A19. Regression Weights: (Group number 1-Default model).

Estimate S.E. C.R. p Label

DIGSKILLS <— AGE −0.048 0.002 −27.395 *** par_11
DIGSKILLS <— STUDIES 0.376 0.013 29.573 *** par_12
DIGSKILLS <— INCOME 0.000 0.000 14.760 *** par_13
DIGSKILLS <— RURAL −0.144 0.033 −4.351 *** par_14
DIGSKILLS <— SEX 0.043 0.027 1.564 0.118 par_15

Table A20. Standardized Regression Weights: (Group number 1-Default model).

Estimate

DIGSKILLS <— AGE −0.307
DIGSKILLS <— STUDIES 0.359
DIGSKILLS <— INCOME 0.174
DIGSKILLS <— RURAL −0.046
DIGSKILLS <— SEX 0.017

Table A21. Covariances: (Group number 1-Default model).

Estimate S.E. C.R. p Label

RURAL <–> SEX 0.006 0.003 2.191 0.028 par_1
SEX <–> INCOME 39.628 4.316 9.181 *** par_2
SEX <–> STUDIES 0.077 0.008 9.432 *** par_3
SEX <–> AGE −0.365 0.054 −6.777 *** par_4

RURAL <–> INCOME −27.824 3.545 −7.849 *** par_5
RURAL <–> STUDIES −0.051 0.007 −7.688 *** par_6
RURAL <–> AGE 0.166 0.044 3.747 *** par_7

INCOME <–> STUDIES 323.690 11.335 28.556 *** par_8
INCOME <–> AGE −1134.966 71.035 −15.978 *** par_9
STUDIES <–> AGE −3.031 0.137 −22.125 *** par_10
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Abstract: National Parks are spaces that are of great interest for evaluating and monitoring global
environmental change as these parks encompass natural, cultural, and rural features, along with
ecological processes, which are subject to social or economic changes that are much more difficult
to track outside of these spaces. To do this, it is necessary to have a sufficient set of data and
indicators to monitor the effects of global change in the short, mid, and long term. The majority
of indicators have been developed to monitor the bio-geophysical environment; socio-economic
indicators of global change for National Parks are much more limited. The aim of this paper is to
present a system of indicators for socio-economic evaluation and monitoring of global change for the
Picos de Europa National Park. This park has two unique features: it has one of the two systems of
socio-economic indicators developed for the Spanish National Parks, and it is practically the only
one of Spain’s 16 National Parks with human populations living within its boundaries. Many of the
indicators specifically developed for this park can be used for other national parks that have similar
characteristics.

Keywords: protected areas; climate change; socioeconomic indicators; Spain

1. Introduction

Global change, and particularly climate change, is one of the gravest problems facing
humanity [1,2]. Monitoring this threat in the short, mid, and long term is a crucial task in
order to obtain greater knowledge and understanding, and thereby help societies to better
mitigate and adapt to its effects. Preparing for and adapting to climate change is as much
a cultural and intellectual challenge as it is an ecological one [3].

Within this context, National Parks (NPs) are relevant places for monitoring global
change [4] due to the need to protect their natural resources. Additionally, these protected
areas encompass natural, cultural, and rural elements, and ecological processes subject
to social or economic changes, which are much more difficult to track outside of their
boundaries. They are likewise important spaces to monitor because these changes are
global in nature, and as such, these protected areas are not only of intrinsic interest, but
they are also valuable for comparative purposes. Although global change in the NPs
has been monitored, it has been mainly for the biophysical setting [5]. Monitoring the
socio-economic environment in NPs has been much more limited, and socio-economic
indicators designed for their monitoring are even more lacking [6].

The importance of socio-economic monitoring derives from the fact that national park
features and changes need to be analyzed and interpreted as a socio-ecological system, since
human systems and ecosystems are inextricably linked [7]. Within the context of climate
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change, this task is even more relevant, since its speed, together with the uncertainty it
entails, increases the potential for more intense and frequent stresses, shocks, and resultant
protracted crises [1].

In Spain, a system of indicators with these characteristics has only been developed for
two of its 16 National Parks: the Sierra de Guadarrama National Park [8] and the Picos de
Europa National Park [9]. The latter is the object of analysis in this paper, contributing to
knowledge that is currently inexistent in the case of the National Parks of Spain, as well
as other parks with similar biophysical and socio-economic features, which, in any event,
would require adaptation [6]

2. Literature Review

A corpus of knowledge on social and economic indicators to measure development
and social well-being in protected areas already exists [10,11]; although, the task of defining
the concepts of development and social well-being, and determining which quantitative
and qualitative variables to monitor, is not always straightforward [11]. In the global review
by these authors regarding the use of indicators to assess the management of protected
areas, they found that although social analysis in conservation is [11] (p. 1) “increasingly
recognized as important for successful environmental outcomes . . . there was limited
diversity and representation of important well-being dimensions”.

For this study, this issue becomes even more complex. Its aim is to develop useful
social and economic indicators, not only regarding social well-being, but also in connection
with features of the National Parks’ biophysical environment and the main goal of their
conservation. In addition, there is the threat of climate change, a grave problem, with all
the uncertainty it entails [1]. At the same time, research from a social science perspective
on the matter is still limited [12], with even less consideration of global change in the NPs’
socioeconomic indicators [13,14].

Two Challenges: Climate Change and Conservation of the National Parks

Global change, and especially climate change, has already been included in research,
political, economic, and social agendas. It is thus of essence to increase the corpus of theo-
retical and empirical knowledge on global change and its consequences for our societies [1],
still quite limited [1,2], as well as strengthen the political, legal, technological, economic,
and sociological instruments for mitigation and adaptation by societies.

It should also be kept in mind that the interaction within the biophysical system itself,
and between this system and social systems, amplifying or attenuating the effects, is a key
feature of global change, making its evolution difficult to predict [2,15].

Additionally, one must take into account the socio-economic characteristics and the
evolution of populations living in the high mountain natural areas under extreme me-
teorological conditions, especially exposed to climate change [16], as is the case of the
national park under study. Throughout history, these populations have not only been able
to develop an economy and way of life in adverse locations, but they have also contributed
to its conservation and even improved upon some aspects [17]. The ecological importance
of the high mountain pastures, for example, would not be sustained without the traditional
livestock raising and vice versa [18]. Natural and human systems are closely interconnected;
it is an interrelationship that goes beyond a static, deterministic environmental vision.

Nevertheless, at present, many of these traditional mountain economies are un-
dergoing processes of economic and demographic decline. Their survival depends on
a transformation towards higher added-value production (for example, traditional foods
with national park denomination of origin) and an economy linked to the controlled tourist
attraction of a national park [19].

Future evaluation, after monitoring, must be based on [7,20] holistic approaches
that take into account the principal forces of change identified through monitoring, the
dynamics of growth and decline, as well as the recognition of uncertainty.
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This research lies along all these lines. Accordingly, any progress in this direction will
be tentative and preliminary, more like a hypothesis for a system of indicators that will
require empirical verification over time.

Hence, after the literature review, this paper first presents the challenge of conserving
NPs in the face of global change; it then describes the research objectives and methodology
used; the proposed indicators follow; and finally, the discussion and conclusions are
presented.

3. Characteristics of National Parks and the Picos de Europa National Park

To study the consequences of global change in Spain’s National Parks, the Global
Change Monitoring Program in the National Parks Network was established. This moni-
toring program includes sociological monitoring as one of its three lines, as stated in the
following [21] (p. 1).

“The NP network is at the service of society. Expressly included among the Network
objectives is the contribution to society’s environmental awareness and the implementation
of models for sustainable development within the parks’ environment. Sociological
monitoring of the NP Network seeks to acquire further knowledge about the social role of
the Network, assessing its projection, its presence and its repercussion on society, beyond
the physical limits of the protected areas. This materializes in monitoring the interaction
between the Network and society at different levels: visitors to the NP, the population in
the NP socioeconomic area of influence, educators, the scientific community, etc.”.

The National Parks Network of Spain [22] (p. 1) states that “a Park is a natural area with great
ecological and cultural value, little changed by human activity, where, on account of its exceptional
natural assets, its representative nature, the singularity of its flora, fauna, and its geomorphological
formations, its conservation warrants the utmost attention, and it is declared to be in the general
interest of the Nation as it is representative of Spain’s natural patrimony. For a territory to be
declared a National Park, it must be representative of its natural system, have a sufficiently large area
to enable natural evolution and ecological processes, with natural conditions clearly predominating,
display limited human intervention in its natural resources, territorial continuity, and, as a rule,
not have inhabited areas within its limits (with exceptions), and be surrounded by an area that could
be deemed a peripheral protection zone”.

The basic objective of a National Park is thus to ensure the conservation of its natural
resources. It represents the highest degree of legal protection for a large tract of territory
to guarantee its conservation. National Parks are singular and unique areas, and, clearly,
they are few and far between. They are places where “nonintervention” is prioritized and
their principle is to enable the free evolution of natural processes. The second objective of
the National Park Network is to reconcile conservation with public use and enjoyment of
the parks’ natural assets. Third, the NPs are at the service of research and at furthering
scientific knowledge.

Beyond that, the NPs can be a resource for economic development in the regions
where they are located, as long as it is sustainable development. In short, the challenge is
to make conservation compatible with social justice and economic development for those
communities affected by these parks’ restrictive legislation.

The Physical and Social Setting of the Picos de Europa National Park

The Picos de Europa National Park [23] is located in the north of the Iberian Peninsula,
between Asturias, Cantabria, and Castile-Leon (the province of Leon). It extends over three
mountains and the north-facing flank of the Cantabria Cordillera Range (where the park’s
densest forests are located).

These peaks, formed by limestone rock that surged up from the seabed due to orogenic
activity, make up a terrain of high summits alternating with deep gorges and canyons.
Hence, in the park, there are 200 elevations of over 2000 m, with differences in relief of
more than 2300 m. The limestone has produced interesting karstic processes with slopes of
over 1000 m, intense glacier erosion processes, and glacier lakes.
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The park has a surface area of 67,455 hectares, making it the second most extensive
one in Spain after Sierra Nevada National Park. Its location coordinates are Latitude
43◦18′58′′ N, 5◦07′15′′ O; and Longitude 43◦04′28′′ N, 4◦37′03′′ O. The National Park was
created by Law 16/1995, which was later expanded in 2015. However, as it is heir to the
first NP created in Spain, a part of the current park was already officially protected as of
1918 (Montaña de Covadonga National Park), one of Europe’s first as well.

The park has received international recognition for its state of conservation and
planning, and for the comprehensive management of its natural resources. Part of its
territory is a Biosphere Reserve, Special Area of Conservation (SAC), and Special Protection
Area (SPA) for Birds.

The mesotrophic limestone soil and the variability in altitude (almost 2500 m in an area
of relatively small size (674.55 km2), as well as the influence from the nearby sea, converge
in a wide variety of ecosystems, with an ample diversity of flora: around 1900 species
and subspecies, with some taxa specific to the park. The fauna associated with these
ecosystems includes such emblematic species as the Cantabrian chamois, the wolf, the
woodland grouse, and the brown bear, among others, some in danger of extinction. The
unique geomorphological formations have shaped a landscape of great variety and esthetic
value. The park encompasses deep canyons carved out by rivers, striking grooves, and
gullies that drop down 1500 m or more, beech and oak forests, and the extraordinary mixed
Cantabrian forest (in some areas residual Tertiary laurel forest), with meadows that are
the result of centuries of human presence and livestock raising. Presiding over it all are
the distinctive white limestone cliffs, in a permanent process of change due to the erosive
action of water, ice, and wind, creating such unusual formations as the lapiaces (limestone
grooves and hollows). Obviously, this variability of ecosystems and the fragility of many of
them condition their detailed management and constrain the adoption of any decision that
could affect their conservation.

Another unique feature of the park is that it is practically the only Spanish National
Park with human populations living within its boundaries. Picos de Europa was occupied
very early on in history, with a permanent human presence dating back to at least the Ne-
olithic Period. Currently, the number of people dwelling within the park is approximately
981 (2021), distributed among 11 municipalities.

Its inhabitants have continued to make use of its territory up to the present day,
shaping its landscapes to a considerable extent, at least in the less mountainous areas of the
park, mainly through raising livestock and small-scale farming, along with wood gathering
in the forest cover. In a large part of its extension, Picos de Europe is a humanized park.

In addition, the park’s socioeconomic area of influence is inhabited by 14,164 peo-
ple (2020) and includes an extension of 133,682.56 hectares pertaining to the 11 munici-
palities distributed among the three Autonomous Communities of Asturias, Cantabria,
and Castile-Leon.

There has been an intense interrelation throughout history between the territory and
its human populations, whose manifestations are so evident that a symbiosis seems to
have existed between the two elements [23]. Indeed, this remarkable landscape is as much
a result of the natural terrain and the morphological composition as it is the human activity
that has taken place over centuries in its valleys and around the higher altitude majadas
(temporary settlements used during the grazing season in the mountains).

All of this makes it one of the most visited NPs in Spain, with nearly two million
visitors a year (1,620,739 visitors in 2021 despite COVID-19 restrictions on mobility), which
at the same time presents a challenge for its management.

4. System for Evaluation and Monitoring the Socio-Economic Impact of Global
Change in the Picos de Europa National Park

These biophysical and social characteristics of the park make assessing and monitoring
the impact of global change an even more urgent task.
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As mentioned, in Spain there is a Global Change Monitoring Program in the NP Net-
work [24], dependent on the Ministry of Ecological Transition and Demographic Challenge.
The scope of its monitoring is broad; although, it exclusively targets the biophysical envi-
ronment, concretely in the placement of automatic weather stations (the Picos de Europa
National Park has eight installations) along with specific studies on certain species and
areas [24]. Analysis aimed at socio-economic monitoring of global change is non-existent,
beyond its annual report (number of visitors, livestock using pastures, etc.) and, as noted
earlier, the system of indicators for Sierra de Guadarrama and Picos de Europa National
Parks [9].

In this context, the objective of this research is to design and operationalize a system
for evaluating and monitoring the socio-economic impact of global change for the Picos
de Europa National Park. It seeks to respond to the need for a sufficient set of data to
monitor the effects of global change in the short, mid, and long term in the social and
economic settings of the park. The research focus is on the Picos de Europa National Park
due to its distinctive feature of being an inhabited national park, constituting, hence, the
most complex case, while at the same time, looking to draw recommendations that can be
applied to other national parks.

This general objective has been specified into the following goals:

- Creating and fine-tuning an updated database for all the indicators of social and
economic change that are able to be monitored.

- Defining a system of indicators for monitoring (and eventually evaluating) global
change in the social and economic setting of the Picos de Europa National Park,
specifying what can be extrapolated to other national parks with similar features.

5. Theoretical Framework for the Indicators and Justification

The indicators were selected to obtain a balance between the general use of protected
natural areas and those developed for the particular case of the Picos de Europa National
Park. Utilizing indicators of general use is always helpful, since they allow for comparison
between different protected areas. In addition, by incorporating broader monitoring, it is
possible to obtain a longer time series.

There are diverse systems of indicators that use different frames of reference. One of
them, the most simple, consists of structuring indicators by topic and subtopic so that the
results appear grouped together and ordered. Another more structured framework is the
‘Pressure-State-Response’ (PSR) model, which was originally developed and recommended
by the OECD [25]. In this model, indicators are first identified for ‘Pressure’, which
corresponds to the causes for the phenomena under study (global change in this case). The
second is the ‘State’ of the environment receiving the impacts from the pressure, and the
third is the ‘Response’ of society to the problems presented. Through this framework of
reference, cause–effect relationships are explicit in the monitoring system.

There are other models, such as the one later extended by the OECD—the DPSIR,
Driving force-Pressure-State-Impact-Response framework. As Mosaffaie et al. [26] (p. 1)
point out, “the DPSIR model depicts ‘why it happened’ through P and D terms. After
knowing why it happened, we can and should further analyze ‘how to deal with it’. There
are many ways to achieve this goal, either directly through S or I, or acting on P or D”.

For national parks, where there is a lack of disaggregated socio-economic data for
the specific park area, the simpler model—PSR—could be more useful as a framework
of reference, to provide coherence from a systematic perspective, while at the same time
being a more viable model. This is an approach based on the objective of an evaluation
and monitoring system, formed as such by a series of interrelated elements from different
processes. The indicators should be variables (or indexes) that provide information about
the trends of change in these elements and processes and that explain the global functioning
of the system and its deviation from or its approximation to greater sustainability. Pressure
indicators (global change) are beyond the scope of this study, as a planetary process is
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scarcely affected by the activities taking place in the park, and the focus of our system of
indicators is on impact and adaptation.

The first block of indicators is the frame of reference on the STATE of the situation in
the PSR model; hence, it is called the ‘Receptor environment’ (RE) in this study. The variation
in its indicators, as a result of the pressure due to global environmental change and that
of the mitigation and adaptation measures, is what will reflect the social and economic
impacts of global change. The impact can be evaluated once the monitoring system is
developed, along with its evolution over time. Specifically, the following categories in the
levels of differentiation for group and subgroup (in parenthesis) are included in the system
of socio-economic indicators:

- Natural resources (land use: water consumption; water treated by the purifica-
tion system; energy consumption; agricultural resources, environmental resources;
waste treatment).

- Demographic base (population and characteristics; activity, occupation; unemployment).
- Economic base (production of goods and services; employment in productive activities;

tourism activity; income and transfer; public investments).
- Social, political, and cultural base (health; political and social organization; social

cohesion; well-being; poverty; security; culture).

The second frame of reference corresponds to RESPONSE in the scheme, called ‘Miti-
gation and Adaptation’ (M&A), which includes two levels of group differentiation and others
for the subgroup (in parenthesis):

- Governance (official; unofficial; national park management; legislation).
- Social and research instruments (information and communication; perception; educa-

tion; training and participation; socio-economic research).

This is the framework of reference that defines the selection of indicators for this project.

6. Materials and Methods

The area of study entails the eleven municipalities where the Picos de Europa National
Park is located along with its socio-economic area of influence, as it is defined legally [27]
(Figure 1).

The methodology used has been quantitative and qualitative in a combined way [28].
The materials and methods utilized are the following:

(1) Bibliographic search and analysis, including academic databases and public admin-
istration reports. Given the nature of the Spanish National Parks, in addition to
scientific literature, it is necessary to examine studies and documentation from public
administrations and responsible agencies [29], as well as from other similar experi-
ences in other national parks. Although each park has its own distinctive features,
all of them have their objective of conservation and their complex management in
common. Thus, there are many elements that are highly useful for comparison and
learning purposes.

(2) Collecting and analyzing national, regional, and local legislation, and programs
and plans affecting the park as well as specific park legislation and planning. The
foregoing must be taken into account as they represent the context that will determine
the characteristics for this system of indicators.

(3) Collecting and analyzing the statistical information necessary to create a database
for monitoring purposes for the short, mid, and long term, distinguishing between
official sources and other reliable sources from grey literature [29]. This combination
of information will not only allow data to be compared and contrasted, but most
importantly, lead to critical analysis.

(4) Holding a workshop with academic experts and specialists in national park manage-
ment, aimed at discussion and consensus regarding the focus for a system of indicators
of this nature, inexistent in the other Spanish National Parks. Specifically, a workshop
was held with eight participants chosen from different fields of study, including Soci-
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ology and Economics, and from National Park management. This interdisciplinary
academic and management focus has enriched the proposed approaches by combining
scientific knowledge with the empirical knowledge of day-to-day management [30].

(5) Designing and developing indicators for state, impact, and response. The indicators
contain current information (chiefly, although not limited to, statistical data) but also
reveal the deficits and shortcomings to resolve in future monitoring. This design was
corroborated by park managers for several reasons: much of the required information
came necessarily from the managing institution; their empirical experience added a
greater degree of practicality to the indicators selected.

(6) Identifying the interrelations between indicators. This is key in creating a system of
indicators, and not simply drawing up a lengthy list [31]. This is one of the most
complex tasks, since global change is a multidimensional issue with impacts that are
likewise multidimensional. Our research presents some of these interrelations, as a
hypothesis that will need to be revised over time for adaptive monitoring [32].

Figure 1. Location of the Picos de Europa National Park. Source: PNPE.

Methodological Conceptualization

To achieve these objectives, the starting point must be a conceptualization that allows
us to orient the scope and content of the indicators to select.

Hutto and Belote [33] (p. 1) point out that the type of monitoring to be performed will
differ according to the questions previously posed. They establish four types of monitoring—
surveillance, implementation, effectiveness, and ecological effects “that are designed to
answer very different questions and achieve very different goals. Surveillance monitoring
is designed to uncover changes in target variables over space and time; implementation
monitoring is designed to record whether management actions were applied as prescribed;
effectiveness monitoring is designed to evaluate whether a given management action was
effective in meeting a stated management objective; and ecological effects monitoring is
designed to uncover unintended ecological consequences of management actions”.

The research presented here represents the first type, surveillance; although, in some
ways, it takes into account the second type, implementation, since it includes indicators
not only on the state, but also on impacts, mitigation, and adaptation. However, for this
same type, the differentiation made by Hellawell [34] is pertinent, as this author noted that
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monitoring could only be referred to when trying to determine the degree of deviation of
the indicator values from the reference values established beforehand. When the indicator
value is not compared with the reference value, the indicator acts as a type of surveillance.

Therefore, monitoring should not be referred to when doing only a diagnostic evalua-
tion, that is to say, evaluating the state of a system or some of its components at a moment
in time. However, if repetition of this diagnostic assessment were set up, as is the case
of this system of indicators, it would be close to the concept of monitoring, establishing
reference thresholds to compare the evolution of the system with the initial state.

Designing a system of evaluation and monitoring, as is the goal of this study, is to
operationalize an observation process repeated in space and time of the variables to be
studied, which requires establishing methods to obtain comparable data.

It is necessary to define the objectives of the evaluation and monitoring system before
identifying the set of indicators for the system and make it possible to detect changes in
their processes, establishing continuation of protocols to measure these indicators.

As the theoretical basis and method for defining indicators can be common to the
socio-economic system and to the bio-geophysical ecosystems and landscapes (which are
the result of the interrelation between the bio-geophysical and the social environment),
when identifying the objectives of the evaluation and monitoring process it is possible to
generically refer to the systems under study, with the understanding that they can be either
natural or social.

For the case of evaluating and monitoring the socio-economic impact of global change
on the Picos de Europa National Park, the specific objectives for the indicators have been
defined as follows:

- To record the dynamics of the systems under study, analyzing the trends of change,
whether due to natural or social (anthropic) causes.

- To improve knowledge about the systems studied, through the collection or generation
of new information related to the social and economic impact of global change on
the park.

- To predict specific and/or global changes in the systems studied, especially alterations
or damage from unforeseen events.

- To identify effects on the dynamics of social systems resulting from management
practices, and to detect undesired effects.

Indicators are the instruments that support any evaluation or monitoring system.
Although there are many definitions for the concept of indicators for natural protected
areas, for this study, they are understood as a variable or the relationship between variables
(indexes) whose measurement can reveal certain references about the evolution of the
system in which they are immersed. The variables and indexes that have this indicator
characteristic are those that are sensitive to changes and trends of a natural or human origin.

The indicators must be significant and meaningful, in this case, from the point of view
of sustainability [35]. Social and economic variables lacking meaning or significance linked
to sustainable development will be less useful as indicators in this system. As such, the
evaluation and monitoring system should never be understood as a mere list of indicators,
but rather always in its connection with the goal of sustainable development, as posed by
Agenda 2030 [36], to which Spain has subscribed.

Clearly, the highly complex interlinked natural and social systems in protected natural
areas make it virtually unfeasible to measure all possible indicators. A limited selection is
thereby needed in order to maximize information and minimize cost.

A first filter to reduce the initial list could be verifying if the preselected indicators
satisfy certain basic requisites. These could include, in addition to their rigor and reliability,
that they are sufficiently sensitive so as to provide early warning about change; be able to
be distributed over a large geographical area or be easy to apply; be capable of providing
continuous estimates under a wide range of stress; be relatively independent of the sample
size; be easy to measure or interpret; be easy to differentiate between natural cycles
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and changes brought about by anthropogenic influence; and be relevant to important
socioeconomic and ecological phenomena (global and climate change in this case).

Finally, the indicators were selected to obtain a balance between the general use of
protected natural areas and those developed for the particular case of the Picos de Europa
National Park. Utilizing indicators of general use is always helpful, since they allow
for comparison between different protected areas. In addition, by incorporating broader
monitoring, it is possible to obtain a longer time series.

For gathering data for the set of indicators, only published statistical sources have been
used. These include the Municipal Register of Inhabitants; the Population and Housing
Census; the Economic and Social Data Report from the Territorial Units of Spain (Caja
España-Caja Duero); the Institute of Statistics from the Autonomous Communities; the
Public Employment Service; the Ministry of the Interior; Ecoembes and Ecovidrio; the
Ministry of the Economy and Competitiveness; annual reports from the Picos de Europa
National Park (visitor statistics, natural resources databases, investments, management
actions, etc.); and the National Institute of Statistics.

For a detailed description of each municipality in the Picos de Europa National Park,
a data sheet has been drawn up for every one of them with their main socio-economic
characteristics (Table 1). Thus, each municipality has its own data sheet according to the
following areas and sections.

Table 1. Data sheet municipalities.

Area Sections

01. Territorial data

- Total population
- Population density
- Area included in the park
- Distance to the capital of the province

02. Population and demography
- Population evolution
- Structure and movement
- Immigrants

03. Productive structure

- Economy and productive sectors
- Services and tourist activity
- Employment and unemployment
- Housing

04. Living conditions
- Facilities
- Motorization
- Associations present

05. Environment - Waste

06. Municipal income and budget - Municipal budget

07. Participation in elections - Voter participation

Source: own elaboration.

Territorial data include figures on the total population of the municipality, population
density, surface area forming part of the park, and distance from the municipality to the
capital of the province of the Autonomous Community.

The section on population and demography synthesizes the evolution of the popula-
tion (gender and year-on-year growth rate), the structure and movement of the population
(population pyramid, demographic dependency ratio, rate of aging, trends, and replace-
ment rate), as well as the immigrant population (by gender and evolution).

185



Land 2022, 11, 741

Information on the productive structure of the municipalities in the park includes the
economic and productive sector (number of workers and companies by activity sector or
land use), services and tourism activities (commercial establishments, tourist capacity, and
basic facilities), employment and unemployment (evolution of the unemployment rate),
and housing (type of housing and type of ownership for principal dwellings).

Living conditions in the park municipalities include data on educational facilities (non-
university educational centers), healthcare facilities (primary healthcare centers, clinics,
and pharmacies), motorization (registered vehicles), and associations, sports entities, and
other collectives located within the administrative limits.

The section on environmental information refers here to selective waste collection
(plastics and containers, paper and cardboard, and glass).

The data sheet also includes data on municipal budgets (municipal financial expendi-
tures and real expenses)—there are no published data on income—and voter participation
(abstention in local elections).

In short, these data sheets provide a general overview of the socio-economic situation
and evolution for each municipality located within the Picos de Europa National Park.

7. Results

A data sheet (Annex Table 2) has been elaborated with information for each of the
indicators. The indicators developed (Table 3) vary in detail for diverse reasons, among
which is the lack of disaggregated statistical information for the park area; this has been
the case, for example, for the indicators on the estimation of income generated by private
individuals and by companies.

Table 2. Example of Indicator data sheet of each indicator.

System of Indicators for Socio-Economic Evaluation and Monitoring of Global Change for the Picos de Europa National Park
Indicator Data Sheet

Indicator Name Agriculture and Livestock Area Index

Frame of Reference Receptor environment
Reference number

MR-02
Group of indicators Natural resources

Subgroup Land use

CHARACTERISTICS OF SELECTED INDICATOR

Objective, definition, and justification of the indicator

The agricultural and livestock exploitations within the territory, which include
the strata of agricultural crops, scrub, pasture, and grassland. It seeks to reflect
land use by those that do not entail an irreversible transformation of the
National Park.

Measurement parameters Percentage of agricultural and livestock area with respect to the total park area.

Calculation formula Agricultural area multiplied by 100, divided by the total area.

Unit of measurement Percentage rate, result of dividing hectares by hectares.

Data disaggregation By park municipalities.

Source of information National Forest Inventory.

Scope The territory included within the delimitation of the National Park.

Data availability Upon request from the National Park Management Office.

Measurement periodicity Corresponding to the update from the National Forest Inventory.

Responsibility for the accuracy of data Ministry of Ecological Transition and Demographic Challenge (current name)

Indicators to which it is related RE-01, RE-02, RE-04. (Table 3)

Reference values Other National Parks.
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Table 2. Cont.

System of Indicators for Socio-Economic Evaluation and Monitoring of Global Change for the Picos de Europa National Park
Indicator Data Sheet

INDICATOR VALUES FOR THE DIFFERENT AREAS AND PERIODS

Year Municipalities of the
NP in Asturias

Municipalities of the NP in Cantabria
& Castile-Leon Total municipalities of the NP

(*) Comments

(*) Values above 100 imply the predominance of agricultural use of the territory, which is almost exclusively
livestock raising since there are few agricultural uses. Source: own elaboration.

Table 3. Indicators for the Socio-Economic Monitoring and Evaluation System of Climate Change for
the Picos de Europa National Park.

Receptor Environment Indicators (RE)

N◦ Indicator Name
Related Indicators (A Hypothesis That Must be
Empirically Tested in the Future)

RE-01 Wooded forest index RE-02, RE-03, RE-04

RE-02 Agricultural and livestock area index RE-01, RE-03, RE-04

RE-03 Agriculture and livestock forest index RE-01, RE-02-RE-04

RE-04 Scrubland index RE-01, RE-02-RE-03

RE-05 Livestock use RE-06

RE-06 Cattle, goats, and sheep RE-05

RE-07 Water consumption from the supply network RE-08

RE-08 Water treated by purification systems RE-07

RE-09 Energy consumption RE-10

RE-10 Energy production RE-09

RE-11 Electrical energy balance RE-09, RE-10

RE-12 Gasoline consumption R-13

RE-13 Diesel consumption RE-12

RE-14 Urban waste RE-15, RE-16, RE-17, RE-18

RE-15 Waste paper collected to recycle RE-14, RE-16, RE-17, RE-18

RE-16 Cans and plastic collected to recycle RE-14, RE-15, RE-17, RE-18

RE-17 Glass collected to recycle RE-14, RE-15, RE-16, RE-18

RE-18 Waste selection containers RE-14, RE-15, RE-16, RE-17

RE-19 Demographic population pyramid RE-20, RE-21, RE-22

RE-20 Demographic dependency rate RE-19, RE-21

RE-21 Aging rate RE-19, RE-20

RE-22 Immigration rate RE-19, RE-20, RE-21, RE-23, RE-24, RE-25, RE-26

RE-23 Active population rate RE-24, RE-19

RE-24 Occupied population rate RE-23, RE-25

RE-25 Registered unemployment RE-19, RE-23

RE-26 Agrarian workers rate RE-19, RE-27
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Table 3. Cont.

Receptor Environment Indicators (RE)

N◦ Indicator Name
Related Indicators (A Hypothesis That Must be
Empirically Tested in the Future)

RE-27 Service economy rate RE-26

RE-28 Tourist accommodation capacity RE-29, RE-32

RE-29 Park visits RE-28

RE-30 Visitor to resident ratio RE-19, RE-29

RE-31 Seasonality of park visits RE-28, RE-29

RE-32 Secondary uses of housing for tourism RE-28, RE-29, RE-30

RE-33 Public investment per capita RE-25, RE-26

RE-34 Municipal investment per capita RE-35, RE-29

RE-35 Municipal indebtedness per capita RE-34, RE-29

RE-36 University graduate rate RE-19

RE-37 Health infrastructure ratio RE-19, RE-29, RE-33, RE-34

RE-38 Home equipment (heating) RE-21, RE-39

RE-39 Elderly population living alone RE-19, RE-21

Mitigation and Adaptation (M&A)

M&A-01 Meetings held by the governing and social
participatory bodies M&A-02

M&A-02 Social participation agreements M&A-01

M&A-03 Legislation To all the M&A indicators

M&A-04 Legislation compliance M&A-03, M&A-05

M&A-05 Current agreements with institutions M&A-03, M&A-04

M&A-06 Administrative sanctions M&A-07

M&A-07 Administrative authorizations M&A-06

M&A-08 Non-regulated governance activities M&A-01, M&A-05

M&A-09 Cleared area for fire protection and improvement of
grazing use M&A-10

M&A-10 Area for controlled burning to prevent fires and
improve grazing Use M&A-09

M&A-11 Wolf damage to livestock M&A-12, M&A-03, M&A-04, M&A-07

M&A-12 Wild boar damage to the productive capacity
of grasslands M&A-03, M&A-07

M&A-13 Participants in the environmental
education program M&A-14, M&A-28, M&A-29, M&A-32

M&A-14 Participants in the park’s volunteer program M&A-13, M&A-28, M&A-32

M&A-15 Waste removed from the park M&A-18

M&A-16 Incidence of forest fires M&A -17

M&A-17 Investment in prevention and extinction of
forest fires M&A-16, M&A-18

M&A-18 Public investments in the park M&A-16, M&A-17, M&A-19

M&A-19 Subsidies in the municipalities of the park M&A-05, M&A-18

M&A-20 Compensation for cessation of activity compatible
with the park M&A-19
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Table 3. Cont.

Receptor Environment Indicators (RE)

N◦ Indicator Name
Related Indicators (A Hypothesis That Must be
Empirically Tested in the Future)

Mitigation and Adaptation (M&A)

M&A-21 People served at visitor centers M&A-22, M&A-23

M&A-22 People served at the information points M&A-21

M&A-23 School group visits to the park M&A-24, M&A-25

M&A-24 Non-school group visits to the park M&A23, M&A-25

M&A-25 Visitors on guided tours of the park M&A-24, M&A-23

M&A-26 Informative brochures published by the park M&A-27

M&A-27 Specific publications related to Global Change edited
by the park M&A-26

M&A-28 Social Perception of Global Change M&A-13, M&A-14, M&A-29, M&A-32

M&A-29 Training actions on global change M&A-13, M&A-14, M&A-28, M&A-32

M&A-30 Research on the impact of Global Change on the
physical environment of the park M&A-31

M&A-31 Research on the impact of Global Change on the
socioeconomic of the park M&A-30

Source: own elaboration.

8. Discussion

This pilot model for the System of Indicators for the Socio-Economic Evaluation and
Monitoring of Global Change for the Picos de Europa National Park has been designed to
take into account its utility not only for the park itself, but for other national parks as well.
Thus, among its contributions is minimizing the lack of homogenization in indicators for
monitoring global change and climate change in Spain [24] and in other protected areas
throughout the world [37].

Despite the foregoing, it should be taken into account that this System of Indicators
is designed based on the specific reality of the Picos de Europa National Park, and on its
evolution and unique features. Accordingly, it is always necessary to adapt it to each park’s
bio-geophysical and socio-economic characteristics.

Therefore, park management and the development of indicators in the context of
global and climate change must incorporate human beings as part of the protected space
and accordingly safeguard them as well [20]. This human factor has a two-fold facet for its
potential impact on the natural setting and for playing a key role in the park protection
and conservation [23]. This is in line with the results of the analysis [38] of indicators from
180 countries, which revealed limited diversity and representation of important well-being
dimensions such as health and governance.

Nevertheless, including social factors in the management of protected areas, such as
national parks, [39] can lead to doubts about the weight given to protection with respect
to the economic development of the zone. Accordingly, Hummel [39] (p. 1) calls for
“a balanced and inclusive combination of the societal-focussed approach and the traditional
view of conservation, protecting nature, and biodiversity, in order to become adopted in
current management strategies.” However, difficulties abound in the social factors that are
to be taken into account, and how they are considered, as is the case for commitment to
equitably management of protected areas assumed by 194 countries worldwide in the Aichi
Target 11, Convention, whose results are not comparable across sites [38]. This is because
among other reasons, no adequate standardized metrics to assess equitably management
exists [40].
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At the same time, as it is a protected area managed by three public regional adminis-
trations with different political criteria, Picos de Europa co-management, government, and
governance all require special attention, due to the obstacles and difficulties entailed [41],
while taking advantage of opportunities presented for understanding and cooperation.
The co-management of protected areas in virtually all parts of the world, whether the
responsibility of various public administrations or through the intervention of other social
actors, is an issue of political and scientific relevance still requiring further theoretical and
empirical knowledge so that it can be improved [42].

Hence, there are indicators that are especially relevant. This is the case for public
participation, which includes information, communication, training, and tracking the social
perception of global and climate change in national parks; that is, the social instruments of
environmental management, which are still limited in their application to the management
of protected areas [43].

Indicators on tourism are also especially important, given that there are almost two
million visitors a year in the Picos de Europa National Park. There is a risk of negative
impact on this protected area if this tourism is not sufficiently limited and controlled [44].
Nevertheless, tourism has the potential to be used for increasing social awareness about
the importance of sustainable development for the national parks and all types of protected
natural areas, and advantage can even be taken from income generated by tourism by
reinvesting it in park sustainability policies [44,45]. Both indicators have been included in
this system of indicators; although, they require strict monitoring.

At the same time, this system can be a reference for the design of other models in other
protected areas, considering the aforementioned lack of both empirical and theoretical
knowledge on socio-economic indicators of global change. This would mean including
some social indicators in the system that are rarely examined for national parks, such as the
social and political base, governance, political and social organization, well-being, poverty,
culture, and people’s social perception [10].

Adaptation of this System of Indicators as such would require previous research into
each park, and thus, an ad hoc study. In any case, further work is needed on this model,
especially for its empirical testing, in order to improve it for future editions.

However, above all, as pointed out by Peterson et al. [46] (p. 1) in their review of
the knowledge on climate change adaptation in national forests, “adaptation to climate
change will be successful only if it can be fully implemented in established planning
processes and other operational aspects of national forest management”. A critical gap still
remains between the synthesis of scientific information on climate change vulnerability
and adaptation and the actual integration of these ideas into management plans and
practices [47]. This is a task that has not yet been carried out in either of the two national
parks in Spain for which the system of indicators monitoring climate change has been
developed. Nor has it been undertaken in the majority of national parks worldwide [3].
This represents a significant limitation in determining the effectiveness of a system of
indicators and the feedback required.

9. Conclusions

The first relevant conclusion is that, as the literature review revealed, there is still
very limited research into the socioeconomic impact of global change on national parks.
However, taking into account the grave nature of this issue, its assessment and monitoring,
in this case of the socioeconomic environment, is a key activity in the fight against global
change and in particular climate change.

Despite the advancement in knowledge regarding this problem, designing a system
of indicators as proposed here presents numerous difficulties. These include the still
insufficient disaggregated quantitative and qualitative information on the national parks;
the complexity of interpreting the socioecological processes that are produced within
them, and of those, the pressure of global change and climate change in particular; and the
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continuity in monitoring necessary to obtain sufficient time-series data. The aforementioned
factors have been the main limitations in the development of this project.

Nevertheless, the system of socio-economic indicators presented in this paper provides
a framework for monitoring and interpreting changes in the Picos of Europe National Park,
which admittedly need to be improved over time, according to the results and data viability.
The approach taken here could also be applied in other similar national parks and be useful
for their management.
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Abstract: This paper investigates positive perceptions of ageing in rural people aged 65 and over as a
key predictor of the self-assessment of one’s health. Method: The sample covers a total of 3389 people
from the ‘Survey of Health, Ageing and Retirement’ (SHARE), wave 6 (W6, 2015). This research
analyses men and women who live in a rural environment. A linear regression model is proposed to
consider the dependent variable ‘self-rated health’ and independent variables based on measures of
quality of life in older adults. This study confirms that rural women perceive their health on the basis
of factors different to those of their male contemporaries. The variable ‘How often do you feel/think
that you can do the things that you want to do?’ is associated with women’s self-perceived health. In
men, a high relationship (with p < 0.001) is obtained for the variables ‘How often do you feel/think
look back on your life with a sense of happiness?’ and ‘How often do you feel/think that family
responsibilities prevent you from doing what you want to do?’ Certain daily activities (e.g., leisure
or care), along with a positive perception of life, influence one’s perceptions of one’s own health,
especially in the case of women. In sum, rural older women make a positive evaluation of their own
health and ageing, while rural older men relate self-rated health to passivity and reminiscing. There
is a need for further research on psycho-social and socio-spatial issues from an intergenerational,
technological and gender perspective for rural and territorial influences to attain better health and
quality of life for rural older people in comparison to urban people.

Keywords: rural; self-perceived health; older people; gender; activity; socio-spatial

1. Introduction

The age of the world population has increased in recent decades. According to data
from the World Bank (2020), 9.321% of the total global population are aged 65 years and
above, which indicates an increase of 3.069% since the year 1990 [1]. Global projections
have estimated an increase in life expectancy for 2050, when two-thirds of the population
in low- and middle-income countries will be over 60 [2]. Moreover, the current pandemic
has highlighted the need to consider challenges in policies and actions to face demographic
change in order to maintain well-being, quality of life and active ageing. Within all this, the
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World Health Organization (WHO) is leading an international commitment to improve the
lives of older people, their families and communities by declaring ‘The Decade of Healthy
Ageing’, stating: ‘A decade of concerted global action on healthy ageing is urgently needed
to ensure that older people can fulfil their potential in dignity and equality and in a healthy
environment’. The action areas are centred on four themes: (1) ‘Age-friendly environments’
and better places to promote non-discriminatory opportunities free of physical and social
barriers; (2) ‘Combating Ageism’, an effort to reduce and eliminate negative behaviours,
perceptions, prejudices and stigma that have negative effects on the well-being and health
of older people; (3) ‘Integrated care’, with non-discriminatory access to health services;
(4) ‘Long-term care’, which addresses issues relating to more accessible resources, support,
spaces and technologies to contribute to improving the situations of dependency and
disability, providing dignity to people living in these situations [3].

Given that healthy old age is linked to well-being during the ageing process, socio-
gerontological studies have shown that certain activities of daily life (such as leisure and
voluntary activities, among others), along with a favourable perception of life itself, have
a positive influence on quality of life ([4–6], among others). In addition, classic authors
(for example, Havighurst [7], Spreitzer and Snyder [8] and Brandtst [9], among others)
defend the thesis that activity is central to enjoying a higher quality of life as we become
older. The idea that active ageing improves quality of life is also commented on in the
WHO’s own definition quality of life in the ‘World Health Organization Quality of Life
Questionnaire’ (WHOQOL) in 1994 [10] and, more intensely, from 2000 [11,12] to the
present day [13–15]. Moreover, there are gender differences in the leisure activities and
voluntary work performed by older people; i.e., older women are caregivers regardless of
if they live in rural or urban areas. Moreover, these older caregivers demand more pro-
grammes based on family needs assessment and family careers [16,17]. In particular, some
examples of programmes demanded by rural women who care for older people are leisure
programmes independent of the living environment [16,18] and programmes for reducing
loneliness and isolation in rural environments [19]. The improvement of quality of life also
addresses aspects that enrich the terms of active or successful ageing, such as health and
well-being, among others [11,20]. From this perspective, some resources, such as the WHO-
QOL (https://www.who.int/healthinfo/survey/whoqol-qualityoflife/en/, accessed on 20
November 2021) (see, for example, von Steinbüchel [21,22], among others), have been used
to assess quality of life in this population and demonstrate differences between women
and men in ageing. All of these differences show that quality of life is also associated with
health-related indicators, as other authors have previously considered [23,24]. From an-
other perspective, the concept of ‘ikigai’ is an oriental term that refers to the vital meaning
of and attitudes about life (see commentaries related to “ikigai” in blogs, such as: https:
//qaspresearch.wixsite.com/blog/post/ikigai-activity-and-older-european-women, ac-
cessed on 20 November 2021), perceived health and other aspects that can be viewed
differently by older women and men. Moreover, ‘ikigai’ is outstanding in the case of living
in rural communities [25].

The improvement of quality of life and health determinants has brought success to
ageing and the consequent increase in life expectancy. Additionally, the success of ageing
entails the need to achieve important challenges in relation to welfare policies, economies
and society in countries with high life expectancy, e.g., European countries, including Spain,
which is expected to have the world’s highest life expectancy in 2040 [26]. The phenomenon
of increased life expectancy relates more to women because their quality of life is better,
which does not mean that women age better in the sense of having better health.

Some authors, such as Wenger [27], among others, have noted that rural ageing
has received less attention than urban ageing in aspects regarding rural lifestyles, the
importance of community networks and family support, life satisfaction and access to
care services, among others. However, the few studies conducted indicate that rural
living, or ageing in rural areas, creates a positive vision of cognitive health and social
support [28], behaviour that promotes health and satisfaction with life in rural older
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women living alone [29] and social support factors associated with self-rated health, such
as intergenerational social contact [30]. One negative aspect is the difficulty of accessing
primary health services, especially for populations with disabilities [31], which include
older people in situations of dependency.

Health is undoubtedly an indicator of quality of life in older people. It can be perceived
through variables related to functional capacity, psychological well-being and mental health,
but also others related to personal experiences during the ageing process [32], especially
when there is a related positive perception of ageing [33]. The perception of ageing is an
area of interest in ageing population surveys conducted to acquire important data about
health and social variables. Questionnaires about perceptions of ageing make it possible
to analyse the emotional representation of the perceptions of ageing [34]. Self-perception
of ageing is a factor which affects the success of ageing [35,36]. Furthermore, the self-
perception of ageing is a factor which allows us to understand death anxiety [37] and
frailty [38] and predict the persistence of depression and anxiety [39] among older people.
However, few studies have analysed the perception of ageing as it relates to older adults’
health (see, for example, the study of Warmoth et al. [40], Hickey et al. [41] or Sadegh
Mohhamad [42]). Several resources for gathering perception about ageing have been
validated, for example, the Brief Ageing Perceptions Questionnaire (B-APQ) [34], the Dutch
Aging Perceptions Questionnaire [43] and the Brief Ageing Perception Questionnaire in
Malaysia [44]. However, there is no resource linked to ageing perception as a key predictor
of self-rated health by rural older people. Moreover, positive perceptions of ageing and
self-rated health among rural older people are still scarce. It is hypothesized that rural older
women have a different perception of health compared with their male contemporaries.
For these reasons, the objective of this study is to determine which self-perceived ageing
variables are related to the perception of self-rated health in rural older people in Spain.
The analysis is conducted on the basis of differences by sex.

2. Materials and Methods

This study utilises data from the Survey of Health, Ageing and Retirement (SHARE:
http://www.share-project.org/home0.html, accessed on 15 November 2021), wave
6 (W6, 2015) [45]. Wave 6 contains the latest updated variables regarding perceptions
of ageing in older people. Access to the questionnaire data is free for the purpose of
scientific use. SHARE data are protected by factual anonymity (as defined by the strict
norms of the German Federal Statistics Act and the German Federal Data Protection
Law) [46]. The collection of the data is anonymously recorded. The use of the data
is subject to the European Union General Data Protection Regulation (GDPR), ‘Regula-
tion (EU) 2016/679 of 27 April 2016 on the protection of natural persons related to the
processing of personal data and on the free movement of such data, and repealing Direc-
tive 95/46/EC’. The SHARE data collection procedures are subject to continuous ethics
review. SHARE-ERIC’s activities related to human subject research are guided by interna-
tional research ethics principles, such as the Respect Code of Practice for Socio Economic
Research (http://www.share-project.org/fileadmin/pdf_documentation/respect_code_
socio_economic_research.pdf, accessed on 10 January 2022) (professional and ethical guide-
lines for the conduct of socio-economic research) and the Declaration of Helsinki (http:
//www.share-project.org/fileadmin/pdf_documentation/Declaration_of_Helsinki.pdf, ac-
cessed on 10 January 2022) (a set of ethical principles regarding human experimentation
developed for the medical community by the World Medical Association, last revised at the
64th WMA Meeting held in Fortaleza, Brazil in October 2013). As SHARE users, we were
familiar with the fundamental principles of research ethics (e.g., see guidelines mentioned
above) and we take them into account in an appropriate manner when conducting research
using SHARE data [46].
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2.1. Participants

The participants of this study were recruited voluntarily. Our sampling strategy is
defined in the paper by Bergmann et al. [47]. The geographically dispersed sample consisted
of rural Spanish people aged ≥65 years, the majority of whom were living in rural areas
(n = 3389) and were recruited for the W6 SHARE project [48]. Women represented 53.8% of
the sample (n = 1826), and 60.4% of the participants were limited in activities as a result of
mobility difficulties or chronic diseases. In relation to tobacco use, which can aggravate
chronic diseases, e.g., diabetes (see [49], among others) or cardiovascular diseases (see [50],
among others), 43.81% of the sample reported smoking daily. The mean body mass was
27.41 (SE = 0.057). As for drugs related to COVID-19 risk diseases, 20.09% were taking
drugs for diabetes, 13.45% for coronary diseases and 3.95% for chronic bronchitis. The
regression analysis was gender-stratified.

2.2. Data Analysis

The variables were selected to represent self-rated health and measure quality of life
in older aged people. Quality of life is divided in four main subscales: control, autonomy,
pleasure and self-realization. The measure for quality of life used the CASP-12 scale [51–53],
to which we added the self-realization variable ‘How often do you feel satisfied with
activities (volunteering, hobbies etc . . . )?’ The dependent variable was the perceived
health status. The dependent and independent variables used a Likert-type scale from
1 to 4 (where 1 signifies ‘not at all’ and 4 is ‘a lot’), except in the variable ‘How often
do you feel satisfied with activities (volunteering, hobbies etc . . . )?’, in which case a
1-to-10 scale was used (1 being ‘not at all’ and 10 being ‘a lot’). As all of these variables were
single Likert-type scale variables, stringent levels were considered in the first calculation
(https://www.theanalysisfactor.com/can-likert-scale-data-ever-be-continuous/, accessed
on 10 January 2022): Spearman’s test, the Kaiser–Meyer–Olkin (KMO) test and a uniqueness
criterion not stratified by gender. This analysis provides an idea of the ageing perception
and self-rated health with Likert-type scale variables. Spearman’s test was performed with
age-related perception variables and self-rated health. The selected variables covered the
following requirements: Spearman’s test for two p-value probability levels, p < 0.005 and
p < 0.001 (both very strong evidence for rejecting H0), and a uniqueness criterion for values
≥0.4 with optimal criteria for ≥0.6 and KMO (0 < KMO < 1). Second, all predictors were
entered into the two linear regression models, simultaneously stratifying by gender.

3. Results

Table 1 shows the mean and standard deviation of the dependent variable ‘Self-
perceived health’ and the 13 selected independent variables. The variables relating to
ageing perception have a positive trend for both sexes in the case of ‘How often do you feel
that life is full of opportunities?’, ‘How often do you feel/think that the future looks good
for you?’ and ‘How often do you feel/think satisfied with activities?’ Some of the negative
variables are ‘How often do you feel/think that family responsibilities prevent you from
doing what you want to do?’, ‘How often do you feel/think that what happens to you is
out of your control?’, ‘How often do you feel/think left out of things?’ and ‘How often do
you feel/think that shortage of money stops you from doing the things you want to do?’,
among others.
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Table 1. Variables selected from the SHARE questionnaire: mean and standard deviation.

Subscale Variables
Total (N = 3389)

(Mean ± SE)
Men (N = 1563)
(Mean ± SE)

Women
(N = 1826)

(Mean ± SE)

Self-rated health Self-perceived health 3.31 ± 0.02 3.21 ± 0.03 3.41 ± 0.03

Control How often do you think your age prevents you
from doing the things you would like to do? 2.44 ± 0.03 2.49 ± 0.04 2.38 ± 0.04

Control How often do you feel that what happens to you
is out of your control? 3.01 ± 0.02 3.10 ± 0.03 2.92 ± 0.04

Control How often do you feel left out of things? 3.40 ± 0.02 3.44 ± 0.03 3.37 ± 0.03

Table 1. Cont.

Subscale Variables
Total (N = 3389)

(Mean ± SE)
Men (N = 1563)
(Mean ± SE)

Women
(N = 1826)

(Mean ± SE)

Autonomy How often do you think that you can do the
things that you want to do? 2.04 ± 0.02 1.99 ± 0.03 2.08 ± 0.03

Autonomy
How often do you think that family

responsibilities prevent you from doing what you
want to do?

3.21 ± 0.02 3.22 ± 0.03 3.20 ± 0.03

Autonomy How often do you think that shortage of money
stops you from doing the things you want to do? 2.59 ± 0.03 2.57 ± 0.04 2.61 ± 0.04

Pleasure How often do you look forward to each day? 1.63 ± 0.02 1.60 ± 0.03 1.67 ± 0.03

Pleasure How often do you feel that your life has
meaning? 1.54 ± 0.02 1.48 ± 0.02 1.60 ± 0.03

Pleasure How often, on balance, do you look back on your
life with a sense of happiness? 1.72 ± 0.02 1.66 ± 0.03 1.78 ± 0.03

Self-realization How often do you feel full of energy these days? 2.02 ± 0.02 1.91 ± 0.03 2.14 ± 0.03

Self-realization How often do you feel that life is full of
opportunities? 2.15 ± 0.02 2.09 ± 0.03 2.21 ± 0.03

Self-realization How often do you feel that the future looks good
for you? 2.21 ± 0.02 2.13 ± 0.03 2.28 ± 0.03

Self-realization How often do you feel satisfied with activities
(volunteering, hobbies etc . . . )? 8.09 ± 0.04 8.08 ± 0.05 8.10 ± 0.06

Table 2 shows the results of the SHARE questionnaire. We observed a Spearman’s
coefficient in all variables with a moderate range of −0.40 to 0.48. Uniqueness results
between 0.41 and 0.84 were obtained. The total KMO obtained was 0.87.
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Table 2. Variables selected from the SHARE questionnaire and statistical analysis: Spearman, KMO
and uniqueness.

Variables
How Often Do You Feel/Think . . . ?

Spearman KMO Uniqueness

How often do you think your age prevents you from
doing the things you would like to do? −0.40 *** 0.87 0.57

How often do you feel that what happens to you is out of
your control? −0.31 *** 0.83 0.47

How often do you feel left out of things? −0.22 *** 0.84 0.57
How often do you think that you can do the things that

you want to do? 0.27 *** 0.93 0.81

How often do you think that family responsibilities
prevent you from doing what you want to do? −0.01 0.70 0.79

How often do you think that shortage of money stops you
from doing the things you want to do? −0.16 *** 0.80 0.80

How often do you look forward to each day? 0.33 *** 0.84 0.41
How often do you feel that your life has meaning? 0.31 *** 0.84 0.41

How often, on balance, do you look back on your life with
a sense

of happiness?
0.09 *** 0.89 0.78

How often do you feel full of energy these days? 0.48 *** 0.91 0.41
How often do you feel that life is full of opportunities? 0.29 *** 0.87 0.51

How often do you feel that the future looks good for you? 0.34 *** 0.88 0.42
How often do you feel satisfied with activities

(volunteering, hobbies
etc . . . )?

−0.14 *** 0.94 0.84

Total 0.87

Note: *** p < 0.001.

In the regression models of perceived health (Table 3), significant variables (p < 0.001)
were ‘How often your age prevents you from doing the things you would like to do?’
(βmen, women = −0.18), and ‘How often do you feel/think full of energy these days?’
(βmen = 0.30, βwomen = −0.04). This model explained the 24.66% variance for men and
28.66% variance for women. In the case of women, the retained variables were ‘How often
do you feel/think that you can do the things that you want to do?’ (β = 0.06). In men, there
was a high coincidence for (with p < 0.001) ‘How often do you feel/think look back on your
life with a sense of happiness?’ (β = −0.13), and p < 0.01 for the variable ‘How often do
you feel/think that family responsibilities prevent you from doing what you want to do?’
(β = 0.09). The model obtained a slightly better fit for women (F, 13, 771 = 28.66 and
R2 = 0.33) than men (F, 13, 781 = 24.66 and R2 = 0.29).
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Table 3. Linear standardized regression models of perceived health status by gender using SHARE
data. Standardized β coefficients.

Variables

Men
(N = 1563)

Women
(N = 1826)

B SE B SE

How often do you think your age prevents you from doing
the things you would like to do? −0.18 0.03 *** −0.18 0.03 ***

How often do you feel that what happens to you is out of
your control? −0.06 0.04 −0.06 0.04

How often do you feel left out of things?? 0.03 0.04 0.03 0.04
How often do you think that you can do the things that you

want to do? 0.03 0.03 0.06 0.03 *

How often do you think that family responsibilities prevent
you from doing what you want to do? 0.09 0.03 * 0.04 0.03

How often do you think that shortage of money stops you
from doing the things you want to do? −0.06 0.03 −0.06 0.03

How often do you look forward to each day? 0.11 0.05 0.04 0.05
How often do you feel that your life has meaning? 0.09 0.06 0.04 0.05

How often, on balance, do you look back on your life with a
sense of happiness? −0.13 0.04 *** −0.07 0.04

How often do you feel full of energy these days? 0.30 0.05 *** 0.33 0.04 ***
How often do you feel that life is full of opportunities? 0.08 0.05 0.04 0.04

How often do you feel that the future looks good for you? 0.02 0.04 0.00 0.05
How often do you feel satisfied with activities (volunteering,

hobbies etc . . . )? −0.02 0.02 −0,01 0.02

Constant 2.81 0.29 *** 3.07 0.27 ***
F (13, 781) 24.66 F (13, 771) 28.66

Adj R-squared 0.29 Adj R-squared 0.33
Root MSE 0.81 Root MSE 0.78

Note: * p < 0.01; *** p < 0.001; Prob > F = 0.00 for both models. SE = Standard Error.

4. Discussion

This study responded to the question of how older Spanish people perceived their
health, and compared their perceptions based on their sex. The main results are centred
on the responses to statements such as ‘How often do you feel/think full of energy these
days?’ and ´How often your age prevents you from doing the things you would like to
do?’ for both genders. In the case of women, it is remarkable the response to the statement
‘How often do you feel/think that you can do the things that you want to do?’. In men, the
statements ‘How often do you feel/think look back on your life with a sense of happiness?’
and ‘How often do you feel/think that family responsibilities prevent you from doing what
you want to do?’ garnered more positive responses.

First, the results of this analysis showed how health is related to a negative assessment
of activities; that is, health perception is linked more to agreement with negative ideas such
as ‘How often your age prevents you from doing the things you would like to do?’ than to
agreement with the positive idea that ‘How often do you feel/think full of energy these
days?’. In other words, people who say that age stops them from doing things perceive
themselves as having poorer health, while people who consider that age gives them energy
see themselves as enjoying better health.

Second, ageing is associated with increased musculoskeletal- or mobility-related
diseases or problems, which is consistent with previous studies [54–56]. This study shows
that 60.4% of the participants were limited in activities as a result of mobility difficulties or
chronic diseases.

Third, the results displayed a lower association of perceived health with statements
such as ‘How often do you feel that your life has meaning?’ and ‘How often do you
feel satisfied with activities (volunteering, hobbies etc . . . )?’, particularly in women. In
addition, because women generally have more family and care commitments than men
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when they are younger, they may find that having more time for other activities as they
become older makes them feel more enthusiastic and positive; unfortunately, they may also
find that they do not have as much vitality as they would like at this life stage, because of
the previously mentioned physical changes they experience.

All of these data also justify the need for person-centred studies, i.e., ergonomic and
usability studies for products designed to increase mobility with the goal of fostering greater
independence. Moreover, the use of technology in health, relational and psychosocial
support devices for older people highlights the need for further research on the applicability
and use of systems that improve their effectiveness and ergonomics. This is much more
relevant for specific socio-demographic profiles, such as women living in rural areas or
in less accessible areas with fewer services, but who also have positive experiences at the
relational level [18,56].

Another aspect to consider is that ageing being connected to fewer family responsibilities
is perceived more positively in relation to health by men than by women, which is undoubtedly
linked to the ongoing care provided by women, who continue to look after family members
and dependents even as they themselves age [18]. In addition, it is worth remembering
the increase in dependent ageing in rural areas also increases the need of care and social
resources, due to the increase in recent years of dependent persons who are over 65 years
old. It is estimated that, in the coming years, this problem will most likely grow, giving rise to
new group profiles of older people who are at risk of being dependent persons, especially
in the context of the current pandemic and as a direct result of having suffered from the
virus [57,58]. In short, there are differences in terms of how life is perceived with greater
family responsibilities and commitments when one is a woman, but women are also slightly
more optimistic and have a more positive sense of purpose, or ‘ikigai’.

Middle-aged and older people express greater concern about the general economic
situation in Spain than they do about their own personal financial situation and future,
as shown by their responses to the prompts ‘Degree of concern about the situation’ and
‘The degree of optimism’. That is to say, there is a certain vitality and optimism that can be
observed in older people which, together with the analysed perception of health, is related
to their need to feel useful and valued in society [15]; this is especially observed in older
women. Unfortunately, the current socio-political and economic context of the pandemic
may trigger a negative perception of health and the future in groups that have experienced
a high rate of vulnerability/mortality in connection with the virus; this will affect these
senior citizens’ quality of life, as they may see their future as more uncertain.

With regard to the limitations of this study, the first limitation is linked to the Likert
scale variables used: all of the ageing perception variables are Likert data. The second
limitation refers to the lack of more recent surveys or questionnaires due to the pandemic;
such studies would be useful in updating the data reported in this study. Furthermore,
qualitative studies might help to analyse the direct discourses of older people or of the
carers, either in the homes or in different residential environments. A third limitation of
this study is related to the current pandemic: COVID-19 has slowed down this successful
process and is regarded as the most important public health disease of the last 100 years
for the world’s population; it is the main cause of hospitalization and death, particularly
for older people, and has reduced life expectancy at all latitudes [59]. In particular, the
high mortality rate due to illness and complications caused by the SARs-CoV-2 virus in
the Spanish population is bringing about a negative change in future prospects, especially
for men [60]. Furthermore, complications are even greater for those who suffer from heart
disease, diabetes and/or chronic bronchitis [61–63]. In addition, people affected (directly
or indirectly, for example, women and residential carers) by the new disease of COVID-19
may be more vulnerable to suffering certain motor pathologies as a consequence of the
disease, for example, due to thrombosis in infected persons [64–66], necrosis [67] due
to complications, such as avascular necrosis [68], along with other issues of a sensory
nature. Unfortunately, however, in the current socio-political and economic context of the
pandemic, a negative perception of health is emerging in groups with a high COVID-19
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mortality/vulnerability rate. Obviously, this new disease will affect not only their health,
quality of life and the future (perceived and real) of adults and older people, but also that of
their carers, who are still mostly women, whether they are family members or professional
caregivers [18,69–72]. Moreover, the effects could have a negative impact on the continuity
of care in dependency situations, which adds to the inequalities experienced by those
living in rural areas. For example, rural disparities in accessibility impede mobility [73]
and access to healthcare services, and they hinder continuity of care [74]. These barriers
could have negative repercussions on the healthcare coverage of patients with diabetes and
hypertension [75]. In this regard, there are some positive experiences with chronic disease
management in rural areas where nurses intervene to provide more continuous care [76].
This type of program could be implemented in both social and healthcare resources in rural
areas for patients with chronic diseases.

As far as the continuity of care goes, some of the great social and health solutions that
have been implemented involve using technological resources, such as telemedicine [77,78]
and emerging technologies focused on improving the autonomy [72] of older people.
These emerging technologies include design concepts, such as accessibility, usability, safety,
ergonomics, people preferences and also gender perspectives [72,78]. In addition to pro-
viding greater continuity of care, these technologies can be used to reduce the problems of
loneliness and isolation (which are often experienced by older people) [19].

Within the context of pandemic, it is still unclear if rural spaces are healthier envi-
ronments, or if there may be less chance of being infected by the virus in these areas. The
social perception of health is influenced by the belief that urban dwellers are at a higher
risk of COVID-19 infection than people living in rural areas [79]. However, there are other
health issues in rural areas. The limited access and difficulty reaching rural healthcare and
support, poor Internet connectivity and the still-existing digital divide do carry other risks
that affect those living outside urban areas: the inequities in healthcare for older people [80],
the loneliness, isolation and other problems caused by social distancing [81].

Clearly, more research regarding the current perception of health in the context of
the pandemic and different socio-spatial scenarios (including rural/urban areas) could be
developed, particularly considering the positive impact of emerging technologies that will
affect the future of older people and their caregivers.

Finally, this study is only centred on the gender perspective. Other analysis could be
entered into new models (e.g., socio-economic status, health status, pain status, living with
others vs. alone, mental health status) which are included in SHARE questionnaire.

5. Conclusions

Broadly speaking, older people’s perceptions with regard to their health and future
was negative before the COVID-19 pandemic, but there were glimpses of optimism in
some responses to prompts regarding their personal situation. Above all, there are gender
differences and, even though women have a longer life expectancy, the continuity and
pressure of family care commitments continues to be high at this stage of life (≤50) for
the female population. This persistence of gender-based roles, among other explanations
or variables, leads middle-aged and older women to perceive their health and quality of
life more negatively, which also leads them to feel less vital and more dissatisfied with
activities such as volunteering and hobbies. In sum, older women die later than their male
peers, but this does not imply that their quality of life and perception of health is more
positive or negative. Rural older women make a positive evaluation of their health and feel
at their age more enthusiastic but less vital than they would like to be, while rural older
men connect good health to passivity and reminiscence.

Consequently, there is a need for further research on psycho-social issues with regard
to the impact of SARS-CoV-2 virus. Adopting a gender, socio-spatial, inclusive and inter-
generational approach could be a key factor in better understanding health perception and
targeting programmes/policies for better health and social sustainability, satisfaction and
quality of life for older people in different regions.
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Abstract: Memory and behavioral difficulties among older people living in nursing homes can
cause burden and other consequences in professional caregivers. There is a lack of instruments
that evaluate these behaviors and their influence in formal caregivers. The aim of this study is
to develop and psychometrically test—the Revised Memory and Behavior Problems Checklist for
Nursing Homes (RMBPC-NH). A cross-sectional study was carried out. The sample was made
up of 312 formal caregivers working in nursing homes from different territories in Spain, 87.5%
were women and 12.5% were men. The average age of participants was 39 years (SD = 12.2). The
sample was recruited from January 2019 to March 2020. Participants completed a self-administered
questionnaire, which included sociodemographic information, and assessed quality of technical
equipment, level of training, experience of working with older people, job satisfaction, professional
quality of life, burnout, and conception of negative stereotypes held towards aging. The four-factor
structure of the RMBPC-NH showed a good fit, namely in relation to memory, functional, and
emotional factors, and other problems. It has shown adequate psychometric properties, internal
consistency, and validity (correlations with professional quality of life, job satisfaction, burnout,
and negative stereotypes). The RMBPC-NH is a useful instrument to evaluate the frequency of
older people’s memory and behavior problems and professional caregivers’ burden. The practical
application in nursing homes is discussed.

Keywords: behavior problems; memory problems; long-term care; nursing homes; professional
quality of life; professional caregivers; burnout; job satisfaction; territory and instrument development

1. Introduction

Behavior and memory problems (BMP) in institutionalized older people are frequent.
These problems may be associated with processes of cognitive decline and dementia
diagnoses, and these symptoms normally increase over time [1]. Studies focused on
long-term care residents indicate that prevalence of dementia is 58%, and the prevalence
of behavioral and psychological symptoms of dementia is 78% among residents with
dementia diagnoses [2]. Not only dementia is associated with BMP, for example, major
depressive disorder and other psychiatric diagnoses, such as anxiety, could be associated
with BMP in long-term care residents [1,3]. In Spain, around 62% of older people in
institutional settings are diagnosed with dementia. Due to increased life expectancy among
the general population, as people living longer into old age, these problems will become
more prevalent [3,4]. Traditionally, the presence of BMP problems is a predictor of burden
among informal caregivers [5]. The presence of BMP in institutionalized older people may
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also affect professionals, specifically in terms of their quality of life and job satisfaction and
stress [6,7].

1.1. Job Satisfaction, Professional Quality of Life, Stress, and Stereotypes towards Old Age among
Professional Caregivers in Nursing Homes

Professional caregivers’ commitment and job satisfaction have been associated with
different factors. A well-organized and pleasant work environment and low levels of staff
turnover have been linked to high job satisfaction [8]. Job satisfaction has also been strongly
associated with good job environment, teamwork, a safe climate, and adequate staffing
resources [9]. When comparing job satisfaction between different types of staff, nurses
are more satisfied with their job than nursing assistants. Nursing assistants show less
satisfaction because of work monotony, position-related strain, and under recognition of
work efforts [10].

Professional’ quality of life results from the balance between work demands and
psychological, social, and employment resources. Recently, a study has highlighted the
relationship between care burden and quality of working life in professional caregivers of
older people [11].

In this sense, suffering significant stress could affect the quality of care provided by
formal and informal caregivers. People who suffer from dementia could have memory and
behavior problems and functional problems. Specifically, Sun et al. [7] point that formal
caregivers of people with dementia find some environmental factors to be sources of stress,
for example, other staff or residents’ family members. However, they identified personal
factors as feelings of not being able to provide good care, the lack of resources, or not find
the opportunity to do best for the people they care for, causing strain. In general, formal
caregivers experience job satisfaction, but they also experience significant stress that can
affect the quality of care they provide [12].

Furthermore, negative stereotypes held towards aging may influence the relationship
established with older people and facilitate overprotection and paternalist attitudes, un-
necessary interventions, and may reduce the autonomy of the older adults [13]. These
attitudes could relate to BMP, as well as create more dependence in residents, which may
produce lower job satisfaction and stress. Higher levels of training reduced the presence of
negative stereotypes held towards aging. Being a woman aged between 45 and 59 years
has been associated with higher levels of negative stereotypes held towards aging. This has
been the typical profile for professional caregivers in nursing homes in the past, woman
around middle age [14].

Interestingly, there is a significant amount of research analyzing the relationship
between the BMP of institutionalized older people and professional caregivers’ burden,
quality of professional life, and job satisfaction. Moreover, Islam et al. [15] have pointed
out the importance of training professional caregivers, because higher levels of training
have been associated with higher levels of well-being and lower levels of burden.

1.2. The Revised Memory and Behavior Problems Nursing Homes

The first questionnaire to evaluate MBP was “The Revised Memory and Behavior
Problems” (RMBP; [16]) questionnaire, that was used to assess informal caregivers of
dementia patients. In this research line, Ray et al. [17] created the Nursing Home Behavior
Problems Scale (NHBPS). It was designed to be completed by professional caregivers
(nurses and nursing assistants) with 29 items concerning serious behavior problems. The
NHBPS [17] has 6 subscales: uncooperative or aggressive behavior, irrational or restless
behavior, sleep problems, annoying behavior, inappropriate behavior, and dangerous
behavior. This inventory was very difficult to implement among nursing home staff. Later,
Wagner et al. [18] used the Memory and Behavior Problems Checklist (MBPC-NH) which
was an adaptation of the MBPC-NH (Orr-Rainey and Terri, unpublish manuscript).

The Revised Memory and Behavior Problems Checklist for Nursing Homes (RMBPC-
NH) was modified by Allen et al. [19]. The RMBPC-NH was designed to be answered by
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professional caregivers. It included a 6-point Likert scale, with response options from 0
(not at all/not applicable) to 5 (several times a day). Adequate psychometric properties
were obtained [19], and it has been related with users’ variables (cognitive ability, activities
of daily life) and professional caregivers’ variables (depression and job stress). However,
the RMBPC-NH has not been validated in the Spanish population. Additionally, this topic
is very important in this moment, because the consequences of the COVID-19 pandemic
may have a negative impact on cognitive and functional capabilities of the older popula-
tion, especially among dementia patients, provoking the presence of more memory and
behavioral symptoms [20].

The purpose of this study was to validate the RMBPC-NH [19] in a Spanish sample
of professional caregivers in nursing homes from different territories. We examined the
factor structure, the psychometric properties, and their relationship with other measures,
such as professionals’ quality of life, job satisfaction, burden, and negative stereotypes held
towards aging.

2. Materials and Methods

2.1. Participants

From January 2019 to March 2020, 312 professional caregivers working in nursing
homes in Spain participated in the study. A proportion of 87.5% of participants were
women and the average age was 39 years (SD = 12.2). Additional demographic information
is presented in Table 1.

Table 1. Sample characteristics.

N %

Gender data
Male 39 12.5

Female 273 87.5
Job position

Nursing assistants 202 58.3
Graduates (doctors, nurses, psychologists,

physiotherapists, etc.) 104 33

Others (cooks, cleaners and/or administration) 15 5.4
Territory

Community of Madrid 174 55.8
Catalonia 66 21.2

Extremadura 38 12.2
Valencian Community 25 8

Andalusia 9 2.9
Care professional experience

Less than a year 100 32
Less than 2 years 32 10.3

2–5 years 29 12.5
More than 5 years 141 45.2

Level of professional training
Much training 86 27.5

Enough training 159 50.8
Some training 55 17.9

No training 12 3.8
Quality in technical equipment

Very appropriate 95 30.4
Enough appropriate 126 40.3

Some appropriate 84 26.8
No appropriate 8 2.6

Note: N = 312.
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2.2. Instruments

• The Revised Memory and Behavior Problems Checklist for Nursing Homes (RMBPC-NH) [19]:
This 42-item instrument was used to measure the frequency of resident BMP (cognitive,
emotional, functional, and other problems) and its relationship with staff’s burden
and other residents’ well-being.

• Professional Quality of Life Questionnaire (QPL-35) [21]: This 35-item instrument was
used to measure the balance between work demands and personal resources. Items
were scaled from “none” (values 1 and 2), to “some” (values 3, 4, and 5), to “quite a lot”
(values 6, 7, and 8), to “a lot” (values 9 and 10). In this sample, a high reliability was
found for the general scale (α = 0.91) and its subscales: management support (α = 0.92),
workload (α = 0.89), and intrinsic motivation (α = 0.82).

• Job Satisfaction Questionnaire S10/12 [22]: This 12-item questionnaire was used to
measure job satisfaction. Items were scored from 1 (very unsatisfied) to 7 (very
satisfied). In this sample, a high reliability was found for the general scale (α = 0.92)
and its subscales: supervisory practices (α = 0.93,), working environment (α = 0.71),
and benefits received (α = 0.81).

• Maslach Burnout Inventory (MBI) [23]: This 22-item questionnaire requests that pro-
fessionals indicate the frequency with which they experienced some statements of
“job-related” feelings. Items were scored from 0 (never experienced such a feeling) to
6 (experience such feelings every day). In this sample, a high reliability was found
for the general scale (α = 0.85) and its subscales: emotional exhaustion (α = 0.86),
depersonalization (α = 0.49), and personal accomplishment (α = 0.78).

• Negative Stereotypes towards Aging Questionnaire (CENVE) [24]: This 15-item measure
was used to evaluate negative stereotypes held towards aging. Items were scored from
1 (strongly disagree) to 4 (strongly agree). In this sample, a high reliability was found
for the general scale (α = 0.90) and its subscales: health (α = 0.83), character–personality
(α = 0.77), and motivational–social (α = 0.66).

2.3. Procedure

A cross-sectional study was carried out in different nursing homes in Spain. We
contacted managers of nursing homes and gave them verbal and written information
about the research, and they invited workers to take part in the study. The participants
were volunteers, and one person from the research team explained to the nursing home
staff how to complete the questionaries. The time taken to complete the self-administered
questionnaire was around 30 minutes. The validation process of the Spanish version of the
RMBPC-NH [19] followed the defined guidelines for adapting tests [25,26] (Hambleton,
2005; ITC, 2016). First, two authors of this study translated the original English scale
into Spanish. Then, a bilingual independent translator performed the back translation.
Discrepancies emerging between the original and the Spanish version were discussed, and
the research team of CEU adjusted the translation.

2.4. Data Analysis

In order to study the psychometric properties of the Spanish version of the RMBPC-
NH, we conducted different confirmatory factor analyses (CFAs) using R’s lavaan pack-
age [27]. We examined and compared the two different factor structures proposed in the
literature: the unidimensional model and the four-factor model. Given that items pre-
sented high kurtosis and skewness, the weighted least mean square and variance adjusted
(WLSMV) estimator was used because it is a robust estimator for ordered data and does not
assume normal distributions (e.g., Muthén and Muthén [28]). The reliabilities of the scale
and its subscales were analyzed through Cronbach’s α 2, using R’s CTT [29] and psych [30]
packages, respectively. Different descriptive analyses were conducted to describe the state
of the professional caregivers. The statistical differences between territories (autonomous
communities—AACC) in total of frequency of behavior and memory problems and care-
related burdens were analyzed with univariate ANOVAs. Different mixed-effects models
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with random intercepts for participants were conducted to analyze potential differences in
the burden scale of RMBPC-NH and subscales, considering the different levels of the par-
ticipants, using R’s lme4 package [31]. We analyzed the construct validity of RMBPC-NH
scale scores, exploring its relationships with different variables using Pearson’s correlation
coefficients and mixed-effects models with random intercepts for participants. All the sta-
tistical analyses were performed in R software version 3.6.1 [32]. The statistical significance
was corrected using the Holm–Bonferroni correction when multiple comparisons were
conducted in mixed-effects models [33].

2.5. Ethical Considerations

The study was approved by the University Ethics Committee. Informed consent was
obtained from all respondents, and confidentiality was explicitly guaranteed. Participants
were volunteers, and they were asked to fill out a self-administered questionnaire, which
included sociodemographic information, their staff category, level of training, and caring
experience.

3. Results

3.1. Factor Structure

Two CFAs were fitted to test the unidimensional and the four-factor models for the
Spanish validation of the RMBPC-NH scale by frequency and care-related burden scores.
Model fit results can be found in Table 2. In the case of frequency scores, the unidimen-
sional model showed a moderate fit to the data, whilst the four-factor structure, proposed
by Wagner et al. [18], obtained a good fit. A robust χ2 difference for the nested model
comparison [34] showed that the four-factor structure obtained significantly better per-
formance than the unidimensional one (Δχ2 = 68.66, Δd f = 6, p < 0.001). In the case of
care-related burden, the same pattern of results was found: the unidimensional model
showed a good fit to the data, but the four-factor structure [18] obtained a better fit. The
same robust χ2 difference for the nested model comparison was conducted, showing that
the four-factor structure obtained significantly better performance than the unidimensional
one (Δχ2 = 17.27, Δd f = 6, p < 0.01). We only present care-related burden results because
social–emotional burden results did not present relevant differences. Moreover, we ex-
plored item descriptive analysis (mean and standard deviation) and factor loadings for the
four-factor structures. All factor loadings were adequate for RMBPC-NH subscales.

Table 2. Results of confirmatory factor analysis for unidimensional and four-factor structures in
frequency and care-related burden scores of the RMBPC-NH scale.

RMBPC-NH Score Factor Structure
Model Fit

χ2(df) p CFI TLI RMSEA [90% IC] SRMR

Frequency Unidimensional χ2(819) = 1964.31 <0.001 0.93 0.93 0.07 [0.06, 0.08] 0.114
Four-factors χ2(813) = 1687.73 <0.001 0.95 0.95 0.06 [0.05, 0.06] 0.099

Care-related burden
Unidimensional χ2(819) = 2012.13 <0.001 0.98 0.98 0.07 [0.07, 0.08] 0.053

Four-factors χ2(813) = 1968.75 <0.001 0.98 0.98 0.07 [0.06, 0.07] 0.050

Note: N = 312.

3.2. Reliability and Descriptive Analysis

Table 3 presents descriptive analysis of frequency, care-related burden, and social–
emotional burden for each subscale of the adaptation of the RMBPC-NH for Spanish
professional caregivers working in nursing homes. As can be observed, the reliability of the
general scale and its subscales was high (Cronbach’s α ranging from 0.80 to 0.99). Means
and medians showed a positive skewness for item responses in both frequency and burden
scores. Accordingly, the descriptive results of the different subscales of care-related and
social–emotional burdens were very similar, which explains their lack of differences in the
following statistical analyses.
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Table 3. Descriptive analysis and reliability of RMBPC-NH scale and its subscales.

Variable Descriptive Analysis Reliability

Score Problem Items M SD Mdn Range Empirical Range Cronbach’s α

Frequency

Total 42 52.46 39.17 41 0–210 0–185 0.96
Memory 12 18.48 16.42 14 0–60 0–60 0.94

Functional 11 11.60 9.87 9 0–55 0–52 0.84
Emotional 12 17.49 12.04 15 0–60 0–56 0.85

Other 7 4.90 5.79 2 0–35 0–34 0.80

Care-related
burden

Total 42 32.96 40.56 17 0–168 0–167 0.99
Memory 12 9.75 11.82 5 0–48 0–48 0.96

Functional 11 8.62 10.76 5 0–44 0–44 0.95
Emotional 12 10.01 12.21 5 0–48 0–48 0.96

Other 7 4.59 7.06 1 0–28 0–28 0.95

Social–emotional
burden

Total 42 30.67 38.79 15 0–168 0–168 0.99
Memory 12 8.94 11.27 5 0–48 0–48 0.97

Functional 11 7.39 10.51 2 0–44 0–44 0.96
Emotional 12 9.85 11.45 6 0–48 0–48 0.96

Other 7 4.49 6.87 1 0–28 0–28 0.95

3.3. Validity Evidence

As it was previously shown, all the problems presented a similar distribution of
care-related and social–emotional burden experienced by professional caregivers. In this
way, mixed-effects models with random intercepts for participants revealed no statistically
significant differences between problems for care-related burden staff (F(3,1122) = 1.46,
p = 0.23) nor for social–emotional burden staff (F(3,1120) = 1.72, p = 0.16).

The relationship between the frequency of problems and the care-related burden and
its subscales was analyzed. Pearson correlation coefficients revealed a medium relationship
between the reported frequency of problems and how this affected the care-related burden
of professional caregivers for all problems (r = 0.40, p < 0.01), memory problems (r = 0.32,
p < 0.01), functional problems (r = 0.51, p < 0.01), emotional problems (r = 0.40, p < 0.01),
and other problems (r = 0.49, p < 0.01). There were important individual differences
related to subjectively judging how those problems increased their care-related burden.
No substantive differences were found for social–emotional burden scales, compared with
care-related burdens.

We analyzed the validity of the Spanish version of the RMBPC-NH scale and its
subscales for professional caregivers in Spanish nursing homes, exploring its relationship
with quality of professional life, job satisfaction, negative stereotypes held towards aging,
and burnout variables, using Pearson correlation coefficients. Results can be found in
Table 4. All the correlation coefficients were medium, but they were in accordance with
theoretical predictions (these results will be explained in more detail in Discussion Section).
It is worth mentioning here that, in general, correlation coefficients with these variables were
higher for care-related burden than for problem frequency. Again, Table 4 only reports care-
related burden results, because social–emotional burden results did not present substantive
differences with care-related burden.

Table 5 presents the results of different mixed-effects models with random intercepts
for participants to explore the differences in RMBPC-NH scale scores in different categorial
and ordinal covariates (see Table 1). Specifically, a mixed-effects model was conducted for
each score and covariate, correcting the statistical significance of fixed effects with the Holm–
Bonferroni correction [33]. Results for the sex variable show that women tend to report more
care-related burden than men, but no differences were found in the frequency of problems.
Results for care experience with older people (in months) indicate a negative relationship
between time and the frequency of reported memory problems, and a positive relationship
between time and care-related burden (that is, the more time the person has been working
in nursing homes, the more burden he/she felt). Results for technical equipment show that,
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although it is only related to the frequency of reported functional problems, the lack of
quality in technical equipment has a great impact on professional caregivers’ care-related
burden. Results for the level of training show that people with a higher level of training
report lower frequency of general, functional, emotional, and other problems, and they
also have less staff burden related to functional and emotional problems.

Table 4. Pearson correlation coefficients between RMBPC-NH factor scores and different work-related
burnout, quality of professional life, and job satisfaction.

Variables
Frequency Care-related Burden

All Memory Functional Emotional Other All Memory Functional Emotional Other

Professional quality of
life (PQL) −0.15 * −0.06 −0.21 ** −0.16 ** −0.14 * −0.22 ** −0.20 ** −0.20 ** −0.24 ** −0.20 **

Workload (PQL-WL) −0.06 0.03 −0.121 * −0.09 −0.11 −0.18 ** −0.14 * −0.16 ** −0.22 ** −0.19 **
Intrinsic motivation

(PQL-IM) −0.08 −0.09 −0.08 −0.07 −0.03 −0.06 −0.08 −0.04 −0.03 −0.02
Managerial support

(PQL-MS) −0.19 ** −0.10 −0.25 ** −0.18 ** −0.16 ** −0.22 ** −0.19 ** −0.22 ** −0.23 ** −0.19 **

Job satisfaction (total) −0.19 ** −0.10 −0.27 ** −0.17 ** −0.17 ** −0.24 ** −0.22 ** −0.24 ** −0.26 ** −0.22 **
Supervisory practices −0.12 * −0.04 −0.19 ** −0.11 −0.10 −0.14 * −0.11 −0.13 * −0.16 ** −0.15 *
Working environment −0.16 ** −0.11 −0.20 ** −0.13 * −0.14 * −0.22 ** −0.21 ** −0.23 ** −0.24 ** −0.17 **

Benefits received −0.22 ** −0.11 −0.31 ** −0.20 ** −0.21 ** −0.25 ** −0.24 ** −0.24 ** −0.24 ** −0.23 **
Negative stereotypes held

towards ageing 0.14 * 0.11 0.17 ** 0.09 0.16 ** 0.14 * 0.17 ** 0.21 ** 0.09 0.11

Health stereotypes 0.14 * 0.12 * 0.17 ** 0.08 0.13 * 0.11 0.15 * 0.17 ** 0.04 0.07
Motivational–social

stereotypes 0.05 0.03 0.10 0.00 0.07 0.15 * 0.17 ** 0.21 ** 0.11 0.12 *

Character–personality
stereotypes 0.19 ** 0.15 ** 0.19 ** 0.16 ** 0.21 ** 0.13 * 0.13 * 0.21 ** 0.09 0.11

Burnout (MBI) 0.08 0.03 0.09 0.14 * 0.02 0.10 0.08 0.10 0.12 * 0.08
Burnout emotional

exhaustion (EE) 0.00 −0.06 0.05 0.04 0.01 0.08 0.03 0.08 0.11 * 0.07

Burnout depersonalization
(DP) 0.12 * 0.05 0.16 ** 0.15 ** 0.13 * 0.21 ** 0.20 ** 0.21 ** 0.21 ** 0.19 **

Burnout personal
Accomplishment (PA) 0.02 0.05 −0.04 0.06 −0.07 −0.07 −0.05 −0.06 −0.07 −0.08

Note: ** = p < 0.01. * = p < 0.05.

Table 5. Estimations (and standard errors) of mixed-effects models for sex, care experience, technical
equipment, and level of training of mixed-effects models.

RMBPC-NH Sex (Reference: Male) Care Experience Technical Equipment Level of Training

Frequency

All 0.21 (0.18) −0.03 (0.05) 0.08 (0.07) −0.11 * (0.05)
Memory 0.19 (0.25) −0.17 * (0.07) −0.07 (0.10) −0.04 (0.07)

Functional 0.29 (0.18) 0.03 (0.05) 0.16 * (0.07) −0.15 ** (0.05)
Emotional 0.25 (0.19) 0.04 (0.05) 0.07 (0.08) −0.11 * (0.05)

Other 0.07 (0.17) 0.01 (0.04) 0.17 * (0.07) −0.11 * (0.05)

Care-related
burden

All 0.45 * (0.19) 0.14 ** (0.05) 0.33 ** (0.08) −0.09 (0.05)
Memory 0.38 * (0.19) 0.09 t (0.05) 0.28 ** (0.08) −0.07 (0.06)

Functional 0.44 * (0.19) 0.11 * (0.05) 0.31 ** (0.08) −0.11 * (0.06)
Emotional 0.55 * (0.19) 0.21 ** (0.05) 0.39 ** (0.08) −0.10 t (0.06)

Other 0.42 * (0.21) 0.15 ** (0.05) 0.38 ** (0.08) −0.09 (0.06)

Note: N = 312. A mixed-effects model was conducted for each RMBPC-NH scale score and covariate. The
statistical significance of fixed effects was corrected with the Holm–Bonferroni correction [29]. ** = p < 0.01.
* = p < 0.05. t = p < 0.10.

Additionally, we analyzed the differences between AACC levels using univariate ANOVAS.
No differences between AACC levels were found for frequency total (F(4,262) = 1.056, p = 0.379,
η2 = 0.016), frequency cognitive (F(4,277) = 1.379, p = 0.241, η2 = 0.020), frequency emotional
(F(4,276) = 1.558, p = 0.186, η2 = 0.022), nor frequency other (F(4,279) = 1.355, p = 0.250,
η2 = 0.019). Only frequency functional presented statistically significant differences between
AACC levels with a small effect size (F(4,270) = 2.465, p = 0.045, η2 = 0.035). On the
contrary, we found significant differences between AACC levels for care-related burden
(F(4,244) = 11.263, p < 0.001, η2 = 0.156), care-related burden cognitive (F(4,263) = 8.150,
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p < 0.001, η2 = 0.110), care-related burden functional (F(4,257) = 11.560, p < 0.001, η2 = 0.152),
care-related burden emotional (F(4,260) = 11.697, p < 0.001, η2 = 0.153), and care-related
burden other (F(4,266) = 10.559, p < 0.001, η2 = 0.137). All these differences had relevant
effect sizes. Pairwise comparisons were observed between Catalonia and Community of
Madrid (p < 0.001) and Catalonia and Valencian Community (p < 0.001) for total, cognitive,
and other care-related burden. Catalonia showed the same differences with Community of
Madrid and Valencian Community, but also with functional care-related burden (p = 0.024)
and emotional care-related burden (p = 0.018) with Extremadura.

4. Discussion

There is a lack of instruments for measuring behavioral and memory problems and
their impact in formal caregivers. For this reason, we set out to validate and analyze the
psychometric characteristics of RMBPC-NH. Our results provide satisfactory evidence for
the reliability and validity of the RMBPC-NH, consistent with the standards for psycho-
logical testing [35]. Additionally, for this reason, the RMBPC-NH may be considered an
adequate scale to evaluate the frequency of BMP in older people living in nursing homes
and how it affects professional caregivers. Questionnaires adapted to different sociocultural
contexts are necessary. The four-factor structure of the RMBPC-NH proposed by Wagner
et al. [18] (namely: memory, functional, emotional, and other problems) has shown excellent
psychometric properties in formal caregivers working in nursing homes in Spain. Item
descriptive analysis (mean and standard deviation) and factor loadings for this four-factor
structure were appropriate. Internal consistency reliability was high, not only in the global
scale but also in all subscales. Similar results were found in the original scale [19].

The Spanish version of the RMBPC-NH is a useful tool to evaluate the prevalence of
common BMP in nursing homes, as well as the impact on professionals’ burden. The two
questions associated with every problem in evaluating staff burden are especially important
for focusing not only on the presence/absence of the problem, but also on showing which
problems affect professional caregivers or their work environment.

Regarding the validity analyses, results showed a negative relationship between total
frequency problems, functional problems, emotional and others, and professional qual-
ity of life. According to Sun et al. [7], behavioral and psychological symptoms impact
directly over caregiver quality of life. Moreover, previous research published has pointed
out the relationship between professional quality of life and stress and burden in formal
caregivers [9,21]. Furthermore, this relationship was stronger in care-related burden ex-
perienced by professional caregivers in all the subscales. Kalanlar and Kuru [11] point
out how care-related burden directly influences the daily lives of professional caregivers
working in nursing homes. Moreover, feelings of emotional demand and poor quality
of team supervision predict burnout in professional caregivers. Burnout has been associ-
ated with elderly abuse in nursing homes [36]. The validity of the Spanish version of the
RMBPC-NH has been established using the mediating role of burden to promote good care
in institutionalized older adults [37].

Higher job satisfaction in professional caregivers has been linked to a lower frequency
of BMP. These findings are in line with the study by Allen et al. [19]. Burden and stress in
both formal and informal caregivers of people with dementia have been described tradition-
ally [5]. However, the present study highlights the importance of job satisfaction associated
with the prevalence of BMP. A strong correlation between depersonalization and frequency
of BMP and care-related burden has been found. Gallego-Alberto et al. [38] have highlighted
depersonalization as a significant predictor of anxiety in professional caregivers.

Another relevant finding in the current study is that professional caregivers who
experience more care-related burden have lower levels of professional quality of life and
job satisfaction, and higher levels of negative stereotypes held against aging. It seems that
objective frequency of memory and behavioral problems is not related so much to quality of
life and job satisfaction, but is related to the professional interpretation of these situations.
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The frequency of memory problems does not have a relationship with any of the other
variables studied, excluding health and character–personality negative stereotypes. These
results may be explained by the fact that memory problems do not affect job performance
as much as other types of problems do. In this line, behavior problems, aggressiveness,
irritation, and disinhibition are those that require more supervision time by the care-
givers [39,40].

Female professional caregivers tend to present with more care-related burden than
men. However, they do not report more frequency of problems in older people. Similarly,
people with more experience working with older adults report lower frequency of problems,
but higher levels of burden. This may be because the problems that residents present are
repetitive, and they may feel that they do not have enough strategies to handle them, which,
in turn, is related to burden [7,40]. In this line, the lack of quality in technical equipment
is significantly related to staff burden. This result was found also in previous studies.
Adequate technical equipment is required to promote good care practices in older people
nursing homes [41,42].

Finally, professionals with a higher level of training report lower frequency of problems
and they also have lower care-related burden. This result also demonstrates the importance
of training as an essential component in professional caregivers of nursing homes [6,7,40].
Carrying out adequate assessments and interventions is quite important when approaching
BMP among residents living in nursing homes [43].

There were significant differences found among levels for care-related burden between
AACCs. These differences may be due to the differences in health care in the different
AACCs in Spain. This result warrants further analysis of factors related to care-related
burden, because health decisions are implemented specifically in each AACC [44].

The study presents some methodological limitations which may limit the external
validity of the instrument. We will consider increasing the sample of participants to include
professional caregivers from different territories and different cultures, to analyze the
results and to promote the external validation of the Spanish questionnaire.

Interventions that aim to increase job satisfaction, stress, and professional quality of
life, as well as reduce negative stereotypes held towards aging, may have direct benefits for
professional caregivers and indirect benefits for users [8,10,37]. Focusing on these variables
would allow professionals to be more involved in their work and promote the good care of
older people. For this, training professional caregivers is the main tool to promote good
practices in the care of older people [7,45].

5. Conclusions

The Spanish version of the RMBPC-NH shows excellent psychometric properties and
provides information about the care-related and social burdens of professional caregivers,
associated with residents’ memory and behavior problems. The evaluation of the frequency
of memory and behavior problems can be an innovative proposal in nursing homes because
of their relationship with factors related to occupational mental health. Professionals with
higher levels of quality of life and job satisfaction will provide better care for older adults.
In this line of thought, concrete intervention models could be generated to promote good
practices for both professionals and older people in nursing homes. Moreover, nursing
homes have been heavily affected by COVID-19, which has provoked an increase in
behavioral and psychological symptoms in older people with dementia; consequently,
caregivers have experienced higher levels of burnout and job dissatisfaction, and lower
quality of life, which could have an impact on quality of care.
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Abstract: Ageism refers to the stereotypes, prejudices and discrimination towards others or oneself
due to age, and it is the most prevalent type of social disadvantage, even more so than those due
to gender and race, with negative effects worldwide. Ageism is an evidently real social problem
that needs to be addressed and fought. Our study has two main objectives: firstly, to study to
what extent programmes, projects or actions have been developed to combat ageism around the
world; and secondly, to what extent they have been evaluated via the positive outcomes registered
by the participants. Two different information sources were used: (a) a literature review of ageism
programmes or interventions; and (b) an online questionnaire sent to international and national
institutions surveying their policies or programmes against ageism. Our results show a relatively
high number of actions combating ageism but a lack of a systematic evaluation of the outcomes of
those actions. In conclusion, first, it is necessary to develop programmes and actions combating
ageism, and the evaluation of these programmes is urgently needed in order to identify strategies
that truly and effectively tackle ageism. There is a need to urge institutions to perform external
evaluations of their anti-ageism social policies and to encourage scientists to conduct randomized
and controlled studies.

Keywords: images; ageism; aging stereotypes; social policies; programmes; differences by countries

1. Introduction

Ageism is a concept defined by Butler [1] through three psychosocial dimensions,
attributed and/or associated with others or oneself, based on age: stereotypes, prejudice
and discrimination. These three psychological constructs referring to older adults imply
how they, because of their chronological age, are perceived, what emotions they provoke,
and what type of behaviours they usually experience from others.

A recent study based on the European Social Survey has found that ageism is the most
prevalent type of discrimination, as it reported by almost 35% of all participants over the
age of 18 [2]. Sexism and racism represent relatively stable categories that do not vary
across the life course of an individual. Age, on the other hand, changes with time, and
people are likely to change age group affiliation with the passage of time. Hence, in contrast
to the other two “isms” (sexism and racism), everyone is susceptible to experiencing ageism
if they live long enough [3,4]. Moreover, ageism might exacerbate the negative impact of
other forms of discrimination, including sexism and racism, influencing the quality of older
adults’ life [5], with devastating effects on older women [6].

As confirmed by recent history [7], a pandemic is an extremely dangerous situation,
not only because human life is at risk, but because other negative socio-economic events
concerning the future are involved, and also because a pandemic is a historical event in
which extreme shared emotions come to light, ageism among them. This was warned
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against, predicted, and denounced very early on, at the start of 2020, by an international
group of social scientists [8] asking us to engage in Avoiding Ageism and Fostering Inter-
generational Solidarity. They denounced that “with the pandemic there has been a parallel
outbreak of ageism” (p. 1). This statement is based on the analysis of the public discourse in
social media and public announcements made by government representatives, emphasising
the extreme frailty of older adults and their cost to society and overgeneralising some of
their traits of the entire older population, which is, precisely, highly diverse. Older adults
are a high-risk group; thus, the health and safety behaviour modifications implemented
during the pandemic have been more restrictive for them than for people of other ages,
influencing, at the same time, how society views older adults (i.e., ageist stereotypes) and
agitating intergenerational tensions [8–10], although chronological age is not an objective
formulation for a policy implementation since we can find a diversity of health statuses
within older age groups [11], even there are older people that are relatively less vulnerable
than many younger people and vice versa [12].

Nevertheless, the repercussion from this overgeneralisation could have a boomerang
effect in society, thus following Levy’s embodiment theory [13], which posits that “the
extension of older adults’ negative stereotypes can be internalised by people of all ages and
when these views become self-relevant, influencing older persons’ beliefs about their own
aging, they can detrimentally impact health” (p. 1), as a diversity of studies have supported
(among others: [14–16]. Along the same line, a recent study assessing negative cultural
views about older adults in 29 European countries has highlighted that they are negatively
associated with active ageing both at the individual and population level. This is also
supported by the negative cultural view of older adults being considered a health threat in
themselves, at the population and individual level [17]. Finally, it must be emphasised that
the paper by Ayalon et al. [8] does not end with negative predictions based on psychosocial
theories, but with recommendations for combating ageism and increasing intergenerational
solidarity. The key question here is whether predictions and recommendations coming
from social science have had a positive influence on what is happening across the world.

After reviewing several studies from different sources, ageism seems to be growing
as the COVID-19 pandemic continues [18–21]. At the same time, a strong call from inter-
national organisations (such as WHO [22]) demanding public and private social agents
for anti-ageism movements, policies and actions has been spread around the world. Nev-
ertheless, there is no information regarding the effect of these calls and to what extent
new anti-ageism policies emerge, so much more research must be conducted because, as
expressed by several institutions and scientists, “policies and laws are among the most
important strategies to include in any effort to combat ageism” ([22] p. 104).

This paper aims to obtain sufficient information to evaluate the programmes and
their effectiveness, including (1) to what extent policies, programmes or actions have been
developed to combat ageism around the world; and (2) to what extent positive effects in
the participants have been registered.

2. Materials and Methods

Two different sources were used: (a) a literature review of ageism programmes or
interventions; and (b) an online questionnaire sent to international and national institutions
surveying their policies or programmes against ageism.

2.1. Source of Data 1: Literature Review of Ageism Programmes
2.1.1. Procedure

The literature search strategy and selection criteria were the following. We conducted
a literature review of ageism programmes with the following databases: PscyInfo and
EBSCO. The search strategy was guided by a specific question: which programmes or
actions have been developed to combat ageism around the world and have had positive
effects? The search strategy combined key terms related to “ageism”, “age discrimination”,
“age prejudice”, “age stereotype”, or “social exclusion” and “interventions” or “programme”
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with terms related to “elder” or “older adults” that have been used from January 2018
onwards. Eligible studies met the following inclusion criteria: (1) they evaluated an
intervention designed to reduce ageism, (2) they examined at least one ageism outcome
in relation to older adults and (3) they were published after 2018, when the meta-analysis
Interventions to Reduce Ageism Against Older Adults was carried out [23].

2.1.2. Method

Database searches were conducted in July 2021. Following an initial phase of removing
duplicates and completely irrelevant records not meeting the inclusion criteria, one reviewer
screened records for potentially eligible titles and abstracts and subsequently reviewed full
texts to determine their inclusion in the literature review.

2.2. Source of Data 2: An Online Questionnaire for International and National Institutions
2.2.1. Procedure

Civil society organisations of/for older adults who might have developed programmes
or policies against ageism were searched via Google, and the following principal interna-
tional associations were contacted: International Federation on Aging, Helpage Interna-
tional European Federation of Older Persons, AGE Platform Europe, Association Age Well
Foundation and American Federation for Aging Research, and their members were also
contacted. To collect the sample, in August 2020 and July 2021 we contacted the 369 identi-
fied institutions, including 69 in the European Union, 3 in the UK (United Kingdom), 21 in
the USA (United States of America), 3 in Canada, 196 in Latin America, 35 in Africa, 11 in
Australia and 31 in Asia (n = 369). A letter of invitation was sent to all these institutions,
describing the purpose of our research project, along with a letter of introduction to inform
and request their collaboration in the study:

“We are addressing you, and your Association, on behalf of the Research project XXXXXXX.
This project has been developed under the auspices of the Government of the Madrid Re-
gion by the Spanish National Research Council, with the collaboration of the Autonomous
University of Madrid. As you know, the COVID-19 pandemic has increased negative
views about older adults related to discrimination and ageism. One of the objectives of
this project, therefore, is to find strategies, policies and/or programmes, at national and
international levels, with which to fight against ageism and age discrimination.

As member of the Association, could you please answer the 6-ITEM GOOGLE FORMS
SURVEY regarding this subject? It will only take you a few minutes to complete:
https:// forms.office.com/r/ icNeecNtxz (last accessed date 28 June 2021)

If you have any questions, and to receive information about XXXXX (http://encage-
cm.es/ , accessed on 1 December 2021), please contact us; and if you have any further
information you could offer, please write to us at the address below”.

2.2.2. Method

The online questionnaire contained the following eight questions: 1. Name of the
reporting entity. 2. Do you have any strategy, policy or programme with the purpose of
fighting against ageism or age discrimination? 3. If “yes”: could you provide its name?
4. What is/are its general objective/s? 5. Could you please briefly describe it (actions,
materials, people involved, etc.)? 6. Do you have any public information about it (URL,
flyer, etc.)? 7. Could you give us the name and contact details of the contact person?
8. In case of multiple strategies, policies or programmes, could you please repeat these six
questions/answers as many times as needed?

An intensive examination of their webpages was performed, seeking evidence regard-
ing outcome evaluation (effectiveness, efficacy and efficiency) of the programmes facilitated
(different types of activities carried out, number of people involved in each project and
results obtained or objective reach).
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The information collected was stored following ethical requirements. The study
followed the Declaration of Helsinki’s principles [24] at all times. The research was carried
out abiding by the ethical principles related to personal data, consent, confidentiality
and their use. All participants gave their consent in writing after being informed of the
voluntary nature of their participation and their total freedom to withdraw from the study.
All participants received and signed the same informed consent form to participate in
this study.

3. Results

In this section we firstly present the results from the literature review of ageism
programmes. Secondly, we review the results from the online questionnaire for international
and national institutions.

3.1. Results from the Literature Review of Ageism Programmes

The database identified 1232 total articles, and we identified 21 records for a full-text
review following removal of duplicates and irrelevant records, and only 13 fulfilled our
inclusion criteria.

Ageism intergenerational interventions demonstrated a significant effect on negative
stereotypes about ageing [25–29], attitudes [25,30–35], positive behaviour towards older
adults [30], knowledge [33], comfort [35], aging anxiety [27,28], death anxiety [34] and
well-being in older adults [26], but no significant effects on working with older adults [30]
or in affective attitudes toward older adults [28] were found. Although the Intergenera-
tional Artistic Installation of Madrigal et al. [36] found an improvement in younger adults’
attitudes toward older adults, but not in younger adults’ attitudes toward aging. An
empathy-building intervention by Bailey et al. [37] did not find self-reported ageism and
aging anxiety after the intervention.

Following the World Health Organisation’s outstanding strategies [22], programmes
were classified into three groups: policy and law; intergenerational programmes; and
educational programmes. We have not found any policy or law interventions. Ageism
interventions were mostly intergenerational interventions [25,27,35,36], educational pro-
grammes [30–32,37] and interventions that included both educational and intergenerational
contact components [28,29,33]. We also found cognitive behavioural therapy [34].

The majority of studies (n = 9) used a quasi-experimental design, and only four studies
were randomised controlled trials (see Table 1).

Table 1. Studies included.

No. of Participants

Study Intervention Design Control Group Intervention Group Ageism Outcome

[26] Intergenerational Randomised
controlled trials

25 older
institutionalised

adults and
24 young students

21 older institutionalised
adults and

24 young students

Negative stereotypes
about ageing and

emotional well-being in
older adults

[27] Intergenerational Post-test only
research design

61 undergraduate
Students and at least

19 older adults

Stereotypes about ageing
and ageing anxiety

[35] Intergenerational
programme

Quasi-experimental
design. pre- and
post-test control

group (CG) design

n = 151: 73 older and
78 young participants

n = 161: 77 older and
84 young participants

Attitude and sense
of comfort

[25] Intergenerational
contact

Quasi-experimental
study design

302 participants
aged 18–29

Stereotypes about ageing
and ageist attitudes
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Table 1. Cont.

No. of Participants

Study Intervention Design Control Group Intervention Group Ageism Outcome

[36] Intergenerational Quasi-experimental
study design

34 undergraduate
students

Attitudes toward aging
and attitudes toward

older adults

[31] Educational
intervention

Pre-test–post-test
trial model and

quasi-experimental
study design

38 care staff members in
one nursing home Attitudes toward aging

[30] Educational
intervention

Randomised
control trial

104 undergraduate
Students

83 undergraduate
Students

Ageism and knowledge
of aging and behaviour
toward older adults and
willingness to work with

older adults

[32] Educational
programme

Pre-test–post-test
trial model and

quasi-experimental
study design

134 medical students Attitudes Toward Aging

[37]
Educational:

transformative
learning intervention

Quasi-experimental
study

197 students
(18–48 years) Stereotypes about ageing

[33]

Education about
aging, extended

intergenerational
contact, combined

condition

Randomised
control trial

Study 1: 88
undergraduates

Study 2: 132

Study 1: 266
undergraduates:

86 education, 86, Ext.
contact 94 combined

Study 2: 505 community
participants ages 18–59:
122 education, 125 ext.
contact, 128 combined

Attitude and stereotypes
and aging anxiety and

anxiety about interacting
with older Adults and

aging knowledge

[28]

Interventions that
included both

educational and
intergenerational

contact components

Quasi-experimental
study design

14 undergraduate
students

Stereotypes about ageing
and aging anxiety and
psychological concerns

about aging and affective
attitudes toward

older adults

[34] Cognitive
behavioural therapy

Randomised
controlled trial 55 nurses 55 nurses Death anxiety and ageism

[29]

Interventions that
included both

educational and
intergenerational

contact components

Quasi-experimental
study design

23 undergraduate
students Stereotypes about ageing

3.2. Results from the Online Questionnaire for International and National Institutions

Of the 369 institutions, 21 agreed to participate in our research (Table 2), signing
an informed consent form and providing contact information and filling out the online
questionnaire (see link to the online questionnaire in the procedure section), but three were
not carrying out programmes focused on older adults. Finally, 18 institutions carrying out
some programmes focused on older adults were included (Figure 1). The data provided by
participants were carefully managed, preserving anonymity and confidentiality.

Again, following the World Health Organisation’s outstanding strategies [22], pro-
grammes were classified into three groups: (1) policy and law; (2) intergenerational pro-
grammes; and (3) educational programmes. Additionally, we added two more blocks:
a fourth block regarding social participation, and a fifth regarding anti-discrimination
programmes during the COVID-19 pandemic.
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Table 2. Institutions that completed the online questionnaire and their programmes.

Country Institution Programmes

USA (New York) Long Term Care Community Coalition Policy and law

Eu
ro

pe
an

U
ni

on

European Union HelpAge International

• Policy and law: defence of
human rights.

• Policy and law: health and
active ageing programmes.

• Intergenerational programmes.
Social participation

• Educational interventions

Greece 50plus Hellas

• Policy and law: defence of
human rights.

• Policy and law: health and
active ageing programmes.

• Intergenerational programmes
• Anti-discrimination

programmes during the
COVID-19 pandemic

Spain
Euskofederpen: Territorial Federation of

Provincial Associations of Pensioners and
Retirees of Álava, Guipúzcoa and Vizcaya

• Policy and law: health and
active ageing programmes.

• Intergenerational programmes.
Social participation

Italy
National Association of Social Centres,

Committees of the Elderly, and Gardens
(ANCeSCAO—APS)

• Intergenerational programmes
• Anti-discrimination

programmes during the
COVID-19 pandemic

Portugal APRe! Associação de Aposentados,
Pensionistas e Reformado

• Policy and law: defence of
human rights

Serbia and Austria Serbian Red Cross

• Policy and law: defence of
human rights

• Intergenerational programmes
• Educational interventions
• Anti-discrimination

programmes during the
COVID-19 pandemic

Ukraine “Turbota pro-Litnih v Ukraine” (Age
Concern Ukraine)

• Policy and law: defence of
human rights

• Policy and law: health and
active ageing programmes.

• Intergenerational programmes.
Social participation

• Anti-discrimination
programmes during the
COVID-19 pandemic

Russia Eduard Kariukhin

• Policy and law: defence of
human rights

• Policy and law: health and
active ageing programmes.

Russia Irina Khalay Association • Intergenerational programmes
• Educational interventions

A
si

a

Bangladesh Nobo Jatra Foundation • Policy and law: defence of
human rights

Nepal National Senior Citizen Federation
(NASCIF)

• Intergenerational programmes
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Table 2. Cont.

Country Institution Programmes

USA (New York) Long Term Care Community Coalition Policy and law

A
fr

ic
a

Togolese Republic Association Nos Années de Vie (ANAVIE)
• Policy and law: defence of

human rights
• Intergenerational programmes.

Social participation

Liberia Coalition of Caregivers and Defenders of the
Elderly in Liberia (COCAEL).

• Policy and law

Uganda Uganda Reach the Aged Association
(URAA)

• Policy and law

Kenia Kenyan Ministry of Labour, Social Security
and Services

• Intergenerational programmes.

Figure 1. PRISMA from the online questionnaire by international and national institutions.

Here, we describe the main features (active principles) of each programme category,
providing examples of them, as well as, in the case that evaluation data are presented
(directly through the questionnaire or in their annual reports), providing information about
the programme’s effects.

1. Policy and law

Here, we found two programme blocks: (1) programmes focused on the defence of
human rights and the defence of rights programmes; and (2) programmes focused on health
and active ageing programmes.
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Programmes focused on the defence of human rights and the defence of rights pro-
grammes, logically, contain an essential principle: the protection of the rights of older people.

In the European Union, the Associação de Aposentado, Pensionistas e Reformados
of Portugal (Association of Retired Persons and Pensioners—APRe!) defence of rights
programme stands out, with its programme “An APRe! on the move” and efforts to
support all demands for better living conditions for retirees and pensioners, to pressure the
political power regarding pensions and warning actions (to pressure the political power,
dialogue with central and local authorities to define policies) to improve continuous and
long-term palliative care. The Serbian Red Cross, with its programme “Empowerment of
older women: prevention of violence by challenging social norms in Serbia and Austria
(EmPreV)”, carried out 35 workshops to sensitise health and social staff and volunteers
about this problem, including 35 information sessions with older women.

The 50plus Hellas institution in Greece, with its programme “The Europe we want is
for all ages (2019)” and the Ukrainian Charity’s program “Turbota pro-Litnih v Ukraine”
(Age Concern Ukraine), focused on revealing and preventing abuse towards older people
with the Elder Abuse Prevention programme in the Ukraine, a programme of 300 volunteers
who brought these mistreatments to light. In addition, the Strengthening the Voices of
Older People in Ukraine programme helped older people better understand their rights
and learn how to defend them. To this end, they questioned 1500 people who suffered from
age discrimination and low self-esteem.

Two programmes carried out by HelpAge International stand out: (1) the programme
“Making older women count”, where they monitored the achievement of gender equality
in the Sustainable Development Goals (SDG) segregated by sex and age, and other reasons
of discrimination; and (2) the programme on ageing and SDGs: six steps for the inclusion of
older people to promote the rights and inclusion of older people;programme 1500 members
were directly participating in the campaign, but there were 350,000 more participants
engaging with the programme via social networks, and 7.5 million readers were registered
for ageism articles.

In addition, the Russian institution Eduard Kariukhin was tasked with informing
society and the state about ageism and its negative consequences on the quality of life of
older people, seeking a legislative, executive and civil response.

Likewise, in Asia, Bangladesh wanted to focus on document and resource management
and strengthening nursing home establishments, obviously not forgetting to safeguard of
the rights of this very vulnerable group in this continent. The Nobo Jatra Foundation of
Bangladesh also collaborated with these types of programmes, implementing the rights
of older people via advocacy, education and training, research, consulting and direct
support services. In addition, the foundation organised a meeting to share and observe the
International Day of the Elderly (about 50 older adults, men and women attended).

In Africa, the Association Nos Années de Vie (ANAVIE) of the Togolese Republic
stands out with its programme that developed policies to improve the quality of life of
the elderly in Liberia. However, the most striking of these were two top-down proposals.
One of them advocated for the inclusion of older people in the Affirmative Action Law
Project to improve services and rights and to finance national programmes. They provided
services to the elderly during the Ebola crisis (2014) by creating the Coalition of Caregivers
and Defenders of the Elderly in Liberia (COCAEL). Uganda Reach the Aged Association
(URAA), with the National Endowment for Democracy (NED) and VOICE programmes,
understood and challenged age discrimination. Likewise, along with the work of the
paralegal advisers and support for access of the rights of older refugees in Adjumani,
they supported more senior people and their homes with access to justice and vindication
of rights; thanks to this, they sensitised at least 400 older people to cases involving the
violation of rights. Likewise, the advisers resolved 51 issues of gender violence.

In short, nine international institutions have fought to defend the rights of older
people. For this, programmes have been carried out to empower this social group and
make their rights, which are not currently being respected, visible. In addition, the HelpAge
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International association focused on the rights of older people, in general, and older women,
in particular. This social group is discriminated against by both age and gender.

The second programme block is focused on health and active ageing programmes.
In USA, the New York Long Term Care Community Coalition is dedicated to improving
nursing home care to prevent neglect and abuse of the elderly in residential care settings.

In the European Union, the HelpAge International stands out, which, via the Health
Outcomes Tool and Better Health programmes, has managed to serve 2 million older
people; provided community help to 170,000 older people; and improved facilities to serve
30,000 people with disabilities and 20,000 refugees. Older people benefited from all the
improvements in health, rehabilitation and psychological counselling service.

In addition, its Stay Active festivals programme, in which 1140 older people (75%
women) participated, has created festivals and workshops in several cities in Greece to
empower older people to engage in a more active and healthier lifestyle. In addition, 50plus
Hellas in Greece created Android applications to obtain valid information on issues related
to seniors with the Stay Active programme.

In Russia, the active ageing programmes stand out. These aim to raise awareness
concerning the need to improve the quality of life of older people by increasing their
knowledge of civil law. In addition, they celebrate events such as the International Day of
the Elderly. The Active Generation (62 events and 200 participants) and the Golden Age
School (30 events and 150 participants) programmes received donations from individuals.

Additionally, in the European Union, the Ukrainian Charity’s progamme “Turbota pro-
Litnih v Ukraine” (Age Concern Ukraine) wanted to promote an active and healthy lifestyle
among older people thanks to the programme “Support for the Madrid International Plan
of Action on Aging Relating to Ukraine” (UNFPA). Finally, in Spain, Euskofederpen: Terri-
torial Federation of Provincial Associations of Pensioners and Retirees of Álava, Guipúzcoa
and Vizcaya increased the voluntary activity of older people in their social centres, thus
creating a network of social intervention programmes at a regional level aimed at active
and healthy ageing, and cognitive stimulation programmes for adults with or without
cognitive impairment through the Burulogy programme.

Various programmes have been developed within the African continent. For exam-
ple, the Association Nos Années de Vie (ANAVIE) (Togolese Republic), with its “Aging
in good health” programme, was able to bring together 35 sick, older people to carry
out regular monitoring at their homes, as well as emergency tasks such as screening for
contagious diseases.

Some institutions carried out more specific programmes aimed at universal access to
health. Along these lines, we have the Community Initiative for Peace and Development:
food from South Sudan with the provision of non-food items (NFI) materials to the elderly,
or the Uganda Reach the Aged Association (URAA) with the social protection of older
people and Saidia Wazee Karagwe (SAWAKA) (Tanzania) facilitating access to equitable
and affordable health services.

Within this group, we found associations that have sought to promote policies erad-
icating any form of discrimination against older people. For example, Kenya’s Ministry
of Labour, Social Security and Services incorporates laws and policies, including geriatric
research and studies in education and training curricula, to expand the health care support
system for older people, and seeks to guarantee access to a healthy diet for the elderly.

In summary, programmes have been collected from eleven international institutions
whose objectives were to promote active and healthy ageing of the elderly and avoid
discrimination in access to health programmes due to age. The most notable association has
been HelpAge International, which has served more than two million older adults thanks
to their international programmes. In addition, they managed to provide community help,
improve health facilities and promote a more active and healthy life in older people.

2. Intergenerational programmes

In continuation, we highlight the most outstanding initiatives regarding intergenera-
tional programmes.

229



Land 2022, 11, 195

Within the European Union, Greece and Italy stand out, including 50plus Hellas from
Greece, who, via the DIGITOL and “the value of time” programmes, work with the elderly
to develop digital skills and encourage recognising what older people bring to the young.
In Italy, the only entity that offers some data is the National Association of Social Centres,
Committees of the Elderly, and Gardens (ANCeSCAO—APS). This is an association with
activities that, through the Time to Care programme (still running), promotes generational
exchange using telephone contact, assistance activities and telecare service. The number of
participants involved has varied according to the area of Italy. Still, the most critical data
were available for Matera, where 1500 young people under 35 years of age participated
in this intergenerational programme. The municipality of Castenaso carried out a task
clocking up 250 h.

In Russia, the Irina Khalay Association develops the Active Generation and School of
the Golden Age programmes, which are dedicated to sharing the life experience of older
people with younger people. On the other hand, we have the blog published by the Serbian
Red Cross on the importance of intergenerational solidarity.

In Asia, the National Senior Citizen Federation (NASCIF) brings together various asso-
ciations throughout Nepal, developing multiple programmes. Within the intergenerational
area, it seeks to promote dialogue and discourse to reduce the generation gap.

In summary, programmes have focused on fostering mutual respect between genera-
tions and promoting the participation of older people in society, valuing their knowledge
and skills. In addition, the Italian institution ANCeSCAO—APS attracted many partic-
ipants in the Italian municipalities of Matera and Castenaso. It advocated promoting
generational exchange using electronic devices, among other ideas.

3. Educational interventions

The educational interventions we refer to (all in the European Union) focus on self-
development. Personal development programmes aim to develop the skills and self-
development of older people as an essential principle.

The HelpAge International institution has carried out three programmes: (1) the
Older Citizen Monitoring (OCM) programme, for which they developed a training manual
to strengthen the knowledge and skills of the elderly and in which 200 older refugees
participated. (2) With the Rohingya Response Project, they were able to help 2000 older
refugees with skills training, as well as providing them with loans to help them start
fishing net businesses, setting up small shops, etc. (3) With the Community Safe Spaces
programme, they created a meeting space in which older people could learn new skills and
carry out social activities, serving 700 older people altogether.

In Russia, the Irina Khalay institution held forums and round tables and master classes
under the sewing programme for older women to increase this group’s legal literacy and
quality of life.

Finally, the Serbian Red Cross has contributed to digital inclusion via older peoples’
access to information and communication technologies. There were ten older adult partici-
pants in each of the 29 Serbian municipalities.

In summary, three institutions for self-development stand out, whose objectives were
to develop the skills and regular progress of the elderly. The programmes are from a
Russian institution, a Serbian institution and HelpAge International, which carried out
three high-participation programmes to train older people in new skills.

4. Social participation programmes

Some institutions have focused on social participation. Logically, social participation
programmes focus on an essential principle: promoting participation in society by older
people, and, therefore, intergenerational contact.

In the European Union, the entity HelpAge has carried out two programmes: (1) The
first, called Maintaining Our Dignity, with the participation of 300 older people, was tasked
with presenting HelpAge and its network members in the 11th session of the OEWG
(open-ended working group) on ageing and your rights to justice and work; (2) the second
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programme, called Improving urban environments for older people, was an investigation
of urban problems, in which 1300 people participated.

Additionally, in Europe, the Ukrainian Charity association “Turbota pro-Litnih v
Ukraine” (Age Concern Ukraine), on the other hand, developed a collaboration with local
authorities for older people to help them decide on local priorities. This was achieved
thanks to the programme “Improving Government Accountability Through Older Citizens’
Monitoring in Ukraine”.

Additionally, in Spain, Euskofederpenha has actively worked on transmission be-
tween institutions and social centres, claiming the right of older people to be active and
improving conditions in social centres, as well as a digital transformation so that they
remain connected.

In Africa, the Association Nos Années de Vie (ANAVIE) of the Togolese Republic
stands out. This Association has created clubs for older people (Tabligbo & Clubs d’Agomé-
Kpodzi et de Kpalimé-Tsivé). It has encouraged the participation of older people in social
and cultural events within the community. It has also carried out psychotherapeutic
programmes, psychological consultations and capacity-building workshops. For example,
older adults can learn to use digital banking channels such as mobile money accounts. It
has also been concerned about the fight for their rights and the fight against abuse, ensuring
a minimum income for older people. It should be noted that this entity has published
various documents and reports such as Why is it time for a convention on the rights of the elderly
and the Report of the conference on strengthening the rights of the world’s elderly. In addition, in
Kenya, the Kenyan Ministry of Labour, Social Security and Services has developed the adult
education programme In Liberia, the Centre for Community Advancement and Family
Empowerment (CECAFE), which provides social services to older adults in order to develop
partnerships with communities and government and non-governmental organisations to
ameliorate older peoples’ social problems and challenges.

In summary, five institutions at the international level have opted for the participation
of older people in society through different programmes. The most prominent is HelpAge
International, where 300 more senior people and 1300 people of all ages participated. All
the institutions involved have fought, through their different programmes, to make older
people visible and encourage their participation in society.

5. Anti-discrimination programmes during the COVID-19 pandemic

There have also been more specific programmes, such as those against discrimination
during the COVID-19 pandemic, such as one carried out by HelpAge International, where
they developed a series of guidelines for the elderly, families, caregivers and nursing
homes to support them, as well as making the age discrimination faced by many older
people throughout the pandemic visible. During the pandemic, these programmes against
discrimination were joined by the National Association of Social Centres, Aged and Garden
Committees (ANCeSCAO—APS) in Italy, the Uganda Reach the Aged Association (URAA),
Serbian Red Cross and 50plus Hellas in Greece.

In addition, programmes were carried out for the provision of material and food that
supplied sanitary and health products and hygiene kits and supported the elderly confined
at home in daily tasks, highlighting the work of Europe, specifically the Ukrainian Charity
“Turbota pro-Litnih v Ukraine” (Age Concern Ukraine), which was tasked with deliver-
ing food and hygiene items to more than 1000 older people in various non-government-
controlled areas in Donbass. The donors were Germany, with the EVZ Grant from the
German Federal Fund with 50,000 euros and France, with the French Embassy contributing
5000 euros.

In summary, during the COVID-19 pandemic, anti-ageism programmes have been
carried out to make the existing discrimination visible, in addition to providing health and
nutritional aid. Eight institutions worldwide participated.
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4. Discussion

Research on ageism is important given that ageism may have a negative effect on
both individuals and society, and it has increased since the COVID-19 pandemic [9,10,38]
Moreover, the WHO has identified reducing ageism as a key target for improving human
health [39]. Although we can find numerous interventions and programmes to combat
ageism, the overall effectiveness of these programmes is still unknown [40], especially
considering the variation across different cultures and among older adults themselves [23].
This paper has examined policies and programmes developed to combat ageism through
two sources of information: a literature review, searching for updated academic studies
and an online questionnaire, addressed to worldwide institutions to obtain information
about programmes carried out in different countries (and cultures) and their results.

The literature review has shown, as Burnes et al. [23] have already highlighted, that
ageism interventions are mostly intergenerational interventions, educational programmes
and interventions that include both educational and intergenerational contact components.
Burnes et al. [23] reviewed 63 studies and showed that these three interventions had an
effect on attitudes towards ageing (including stereotypes towards ageing and prejudice
towards older people), and increasing knowledge about ageing. Additionally, they showed
that the greatest change in attitudes towards aging, knowledge of aging and well-being
in dealing with older adults occurred when education and intergenerational contact were
combined, but these changes did not occur in terms of anxiety about their own aging, or in
terms of interest in working in the field of the elderly.

Our findings suggest that these interventions reduced negative stereotypes about
ageing and improved attitudes toward ageing, combating ageism and, in turn, improving
the health and well-being of older people, although only four of the studies developed
were randomised, with the rest using a quasi-experimental design. As Burnes et al. [23]
concluded in their review, “more rigorous designs to examine the effects of interventions are
strongly recommended” (p. 10). In contrast, we did find that an educational intervention
might provoke more positive behaviour toward older adults, and more willingness among
social work students to consider a career in geriatrics [30]. Furthermore, intergenerational
service learning has emerged as an intervention that can significantly decrease ageism
scores in undergraduate students [37], and in addition of the opportunity to engage in
“real-life” contact experiences with older adults, the students also engaged in personal
exploration of older adults’ service settings. Having the opportunity to increase knowledge
of ageing and familiarity with the reality of the older adults’ world may encourage empathy
and a more positive vision of older adults in students and younger people [41]. The
promotion of empathy emerges as a construct that might provoke the willingness to work
with older adults.

On the other hand, most of the studies reviewed by Burnes et al. [23] were from the
United States; therefore, the authors recommended that research be undertaken in different
places around the world, taking into account the possible variations across different cultures.
In our study, we performed an updated literature review of ageism programmes from
different databases, searching for studies around the world. We found a study comparing
ageism during the COVID-19 pandemic in three English-speaking countries (Australia, the
United Kingdom and the United States) finding no variation [42], but there were no more
studies from different cultures. This is one of the reasons for our second data source: an
online questionnaire sent to international and national institutions surveying their policies
or programmes against ageism worldwide.

The online questionnaire sent to the international and national institutions that we
surveyed regarding their policies or programmes against ageism was answered by a small
percentage of the entities, although it was sent to five continents.

The institutions that completed the questionnaire were from all around the world,
developing different programmes and actions in five blocks during the COVID-19 pan-
demic: (1) policy and law; (2) intergenerational programmes; (3) educational programmes;
(4) social participation programmes, and (5) anti-discrimination programmes. Addition-
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ally, although for some of them we could ascertain how many people participated or the
number of programmes developed, we found no analysis of how the situation changed (an
experimental design with a pre- and a post-evaluation), or an analysis of the outcomes.

The discrimination that older adults experience increases in the case of women, who
are subject to greater discrimination [43,44]. Therefore, gendered ageism is an increasing
issue that must be attended to. In this study we found that there are international insti-
tutions that are working towards the human rights of older women, which indicates that
society is going in the right direction, although these programmes have not been evaluated.

In sum, there is no global analysis of strategies that can work towards addressing
ageism, and, therefore, it is necessary to analyse what strategies and policies exist. Al-
though Dixon and Sibthorpe [45] emphasised the importance and role of policy makers
and scientists in promoting health and well-being, there is still a need to evaluate the
programmes and policies that have been carried out in order to identify the strategies that
truly and effectively tackle ageism.

Social policy is concerned with the ways societies across the world meet human needs
for security, education, work, health and well-being. Social policy has the goal of addressing
how societies respond to important challenges, such as the growth of the elderly population,
demographic and economic change, poverty, pensions, health and social care. Social policy
considers the different roles of national governments, the family, civil society, the market
and international organisations in providing services and support across the course of life
of individuals.

In the present moment, living in the midst of the COVID-19 pandemic, it is even more
important, since we have seen evidence of openly ageist discourses, and we have even seen
hashtags such as #BoomerRemover on social media platforms [46], or other ageist phrases,
such as coffin dodger and boomer doomer, expressing younger adults’ hostility toward
older adults, blaming older adults as the culprits of all the health and safety behaviour
modifications implemented during the pandemic [42]; thus, this reflects younger peoples’
views that the pandemic is an issue for older people (“old people problem”) [42]. These
ageist discourses and social media messages are contributing to feelings of worthlessness
in older people and a sense of having no value [10], and at the same time, it has reinforced
paternalistic perceptions that infer older adults are fragile and vulnerable [41,47].

In this sense, some society support (mainly long-term care and adult children) has been
directed towards protect older adults with overaccommodative polices and/or behaviours
(such as avoiding contact with or sequestering older adults) that may undermine older
adults’ autonomy, their right to make their own health-based decisions and even their social
and emotional wellbeing [21,47]. Vale et al. [48] showed that both hostile and benevolent
ageism predict divergent responses to the pandemic; while hostile ageism is associated
with less pandemic-related health and safety precautions, benevolent ageism is related
to increased behaviour changes, but only as a result of increased pandemic-related fear.
These findings are fundamental for developing programmes or policies representing older
people in the context of the pandemic, as well as in deciding which messages to use,
because they may have indirect consequences on how older people are viewed and thus
treated [42,47,48].

Furthermore, taking into account the determinants that seem to contribute to other
and self-directed forms of ageism, interpersonal contact with older adults emerges as
fundamental, specifically the quality of the contact over frequency and in regards to the
importance of how older individuals are presented [49]. Therefore, several aspects need
to be addressed: firstly, stimulating intergenerational contact in a positive context and
secondly, promoting the presentation of more positive images of older adults. These are
themes that must be taken into consideration by social policies.

In our study, we determined that it is necessary to carry out more rigorous studies on
the effect of anti-ageism programmes. While it is true that studies carried out by scientists
are more “objective”, only a small number of them are randomised controlled trials, which
are necessary to obtain proven data on the benefits of these programmes. On the other hand,
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although we can only discuss the institutions that answered our questionnaire (constituting
a small percentage of the existing entities), they did not offer the results of the programmes
carried out, and in the few cases that they did, if at all, it was only via the annual reports of
the entities. Nonetheless, we can affirm that there are entities on four continents that carry
out policy and laws, intergenerational and social participation and educational and specific
programmes during the COVID pandemic: Asia, Africa, America and Europe, although we
only obtained a small number of answers to our online questionnaire.

As Scriven stated ([50], p. 1) “Evaluation is the process of determining the merit, worth
and value of things, and evaluations are the products of that process” and is considered a
basic methodology of social sciences. Furthermore, social policies refer to those sets of ideas,
plans, projects or programmes developed for responding to social needs, aimed at reducing
inequalities in access to services between citizens, independently of their socio-economic
status, race, ethnicity, migration status, gender, sexual orientation, disability or age.

Weiss [51] is one of the pioneers in linking social policies and programme evaluation
through the concept of policy analysis, having created the journal Educational Evaluation
and Policy Analysis in 1979, which addresses many of the crucial and complex issues that
concern evaluators and public managers. Weiss explains how the political context in
which social programmes work and evaluations are implemented could help programme
managers and evaluators improve. More specifically, she examines how evaluation research
can help improve public policy making and how programme evaluation studies can be
utilised. She also describes theory-based evaluation and why it matters, as well as the
implications of the political nature of public programmes. In Spain, Agulló-Tomás et al. [52]
have analysed 439 programmes for older people caregivers, which were mostly carried
out by non-profit institutions and public Spanish entities; the authors highlighted several
identified weaknesses: the lack of adaptation to different contexts (social and cultural and
political and institutional), a lack of specific targets as outcome indicators and the need for
more outcome evaluations and better quality of the evaluation itself.

The methodology resources do not appear to have been extensively or systematically
utilised in the study of social policies. As pointed out previously by Officer & de la
Fuente-Núñez [40], programmes and policies need to be evidence-based to understand the
nature of the problem, who is affected and how, and which actions have been successful.
Furthermore, they should be supported via long-term funding to ensure sustained actions
to combat ageism. Therefore, programmes would benefit from the optimal use of evidence,
which could reliably inform practice and policy.

The COVID-19 pandemic has had an overwhelming impact on older persons. One
lesson to learn is that addressing ageism is critical for creating a more equal world in
which the dignity and rights of every human being are respected and protected. As several
authors have highlighted, the pandemic provides an optimal opportunity to work on
ageism in natural situations, not in artificial research scenarios [8,21,42,48].

In sum, the state of the art of anti-ageism social policies could be summarised as some
lights and plenty of shadows. We are going to discuss the light and shadows at an academic,
social and political level.

In academic studies, we found the following lights: (1) Interpersonal contact with older
adults is crucially important, specifically the quality of the contact over frequency and also
the importance of how older individuals are presented. (2) The greatest changes occurred
when education and intergenerational contact are combined, which may reduce negative
stereotypes about ageing and improve attitudes toward ageing, combating ageism and, in
turn, improve the health and well-being of older people. Moreover, educational interven-
tion might provoke more positive behaviour toward older adults and more willingness in
students to consider a career in geriatrics.

On the other hand, we found the following shadows: (1) There is a lack of studies
across different cultures. There is a need for more worldwide research, so scientists can
analyse the possible variation across different cultures, and therefore, design programmes
and policies personalized to each culture, if necessary. Older adults’ images may vary
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between cultures; therefore, it is necessary to take this into consideration in the design of
these programmes, in terms of their effectiveness. For example, a programme designed for
Asian people, in an occidental country, may not be as effective as in an oriental country.
(2) Although there are numerous studies focused on combating ageism, very few of them
use randomised and controlled studies.

Focusing on social and political programmes, there are a number of programmes
combating ageism around the world, although there is a need to know what is really
working and what is not. Between the lights we found: There are numerous programmes
and actions carried out in different countries in five blocks: (1) policy and law; (2) intergen-
erational programmes; (3) educational programmes; (4) social participation programmes,
and (5) anti-discrimination programmes during the COVID-19 pandemic

Between the shadows we found: There is a lack of more rigorous studies on the effect
of anti-ageism programmes. There is no global analysis of the strategies that can work
towards addressing ageism and, therefore, it is necessary to analyse the strategies and
policies that are being carried out. We found numerous programmes worldwide, but there
is no evidence of the overall efficacy, effectiveness and efficiency of such programmes.

4.1. Limitations

The data obtained are not fully representative, since only a small percentage of the
institutions which work for older adults answered our questionnaire. We must take into
account that this study was carried out during the COVID-19 pandemic, and the informa-
tion obtained is important for reflecting on two important points. First, institutions should
be urged to perform external evaluations of their anti-ageism social policies. Furthermore,
institutions should also self-evaluate their programmes regarding policy and comments
that might underlay ageist attitudes and promote age discrimination: for example, is an age
limit proposed to restrict access to intensive care? Should older people isolate themselves
instead of requiring widely implemented social distancing measures? [12,47]. Secondly, it
is necessary to urge scientists to use randomised and controlled studies.

4.2. Future Research

Future academic studies should focus on several important points. Firstly, ageism
programmes around the world should be evaluated, taking into account the possible
variation across different cultures. Moreover, it is important to urge socio-political scientists
to standardize outcome evaluation of all types of socio-political actions and programmes
trying to implement empirical methods and controlled studies.

Secondly, future studies need to evaluate the programmes and policies that have been
carried out in order to identify the strategies that truly and effectively tackle ageism; there
are many programmes carried by different institutions and international government, but
they have not been evaluated.

Regarding social policies, there are two themes that need to be taken into consideration:
firstly, stimulating intergenerational contact in a positive context and secondly, promoting
the presentation of more positive images of older adults. Programmes and policies need to
be evidence-based to understand the nature of the problem: who is affected and how, and
which actions have been successful.

5. Conclusions

Research about the evaluation of programmes combating ageism emerges as a fun-
damental task worldwide. Although we can find numerous actions, interventions and
programmes combating ageism worldwide, the overall results of these programmes are still
unknown. It is important to standardize outcome evaluations of all types of socio-political
actions and programmes, as well as to evaluate programmes and policies that have been
carried out in order to identify those strategies that truly and effectively impact ageism.
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Abstract: The increasing prevalence of dementia is threatening the capacity of health and social
service systems to provide long-term care support at the territorial level. In both rural and urban
areas, specific family members (gendered care) are responsible for the daily care of their relatives.
The aim of this work is to explore gender and territorial implications in the provision of in-home
care by family members. To this end, family caregivers in Navarre, Spain, were administered the
Psychosocial Adjustment to Illness Scale (PAIS-SR) and a semi-structured interview. The results show
the good psychosocial adjustment of caregivers of relatives with dementia but the negative impacts
of caregiving in the domestic, relational, and psychological domains. Moreover, the feminization of
psychological distress was found to predominate in rural areas since mainly women are responsible
for instrumental and care tasks, while men seek other complementary forms of support. Place of
residence (rural vs. urban) was found to exert a strong effect on the respondents’ conception, life
experience, and provision of care. Consequently, territorial and gender differences in coping with
and adjusting to care require the design of contextualized actions adapted to caregivers’ needs.

Keywords: family caregiver; dementia; psychosocial adjustment; rural–urban spaces; gender;
aging; Navarre

1. Introduction

Current evidence on family caregivers’ adjustment to dementia, among other dis-
eases [1–3], has shown that among them, place of residence and sex/gender are increasingly
important variables to consider in this process.

In Spain, studies addressing psychological adjustment in the context of in-home care
must be framed in an extensive tradition of both regional and urban studies linked to
historical and political events that continue to resonate today [4–6]. Indeed, the country’s
autonomous government model, established in the Constitution of 1978, has produced
significant social, economic, fiscal and cultural inequalities that warrant in-depth studies at
the regional and municipal level, as well as comparative analyses of territorial differences
in daily activities, such as caregiving for a relative. Since Spain joined the European
Union, comparative analyses have been performed on both neighboring and non-EU states,
including a growing number of publications that examine welfare systems and the welfare
state model itself [7–9].

In contrast to the extensive literature on economic issues, territorial policies, or regional
imbalances in Spain [6], regional studies on quality of life and welfare in the country remain
scarce. This approach is recent and crosses disciplines such as anthropology, sociology,
and the health sciences. As it occurs in other countries, there are few comparative studies
on the care of the elderly and people with neurodegenerative diseases in rural and urban
spaces [10–13]. Most studies in this line have focused on urban localities of different
sizes [14] or on rural regions [15–17], while others have examined the diverse meanings
of rurality and the heterogeneity of rural areas [18,19]. The social, economic, and political
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changes driven by globalization have led to the emergence of new scenarios, such as the
so-called new rurality in the 1990s, which is dissociated from agriculture, poverty, and
notions of backwardness or passivity. Indeed, the effects of these different processes of
change question the validity of a definition of rural and urban reduced solely to locality
size, population density, and the dominant economic sector [4,13,20–22].

According to Dickins et al. [23] and Quesada-García and Valero-Flores [24], around
70% of elderly people live at home. Specifically, Lopes [25] calculated that 62% of people
diagnosed with dementia in Navarre, Spain, remain living in their own homes or in those
of relatives. This reality justifies the need for territorial studies that address urban–rural
differences in care, despite the conceptual limitations mentioned above [4].

Regarding studies from a gender approach, there is a vast body of literature on the fem-
inization of care for family members of different ages [26]. Indeed, gender-based research
in this field has intensified due to what is called the “care crisis” [13,27]. This crisis has been
exacerbated by an aging population that requires long-term community care with a certain
level of specialization [28,29] and impacts both family solidarity and sustainability [30–32].
Moreover, the progressive social reorganization of work and caregiving has not prevented
the vulnerability of caregivers [33] or the influence of personal and situational variables on
the process of coping and adjusting to care [3].

Analyses from a gender approach have also brought to light the increasing role of
men in caregiving (Granados and Jiménez [34], Del Río Lozano [35], Aguilar, Soronellas-
Masdeu and Alonso-Rey [36], Rodríguez, Samper, Marín et al [14], Mosquera et al [37],
Martín-Vidaña [38] and Zygouri [39]). In general, these studies evaluate the impact of
caregiving on the quality of life of the caregivers, differentiating between men and women.
The approach is diverse since the increasing prevalence of neurodegenerative diseases has
placed the provision of long-term care and those who provide in-home care in a prominent
spot in the social and health policy agendas of most countries [40].

As recognized in the case of China [41], there are very few regional studies [42–44] that
examine caregivers from rural and urban areas in relation to sex and gender differences.
Even fewer studies have examined the adjustment of those who care for family members
with dementia, jointly considering both the rural–urban environment and gender. This is
undoubtedly the main contribution of this article, although it will not always be possible to
extrapolate our results to other regions or countries due to socio-cultural differences.

A previous study carried out in Navarre, Spain, compared adjustment to disease
among in-home caregivers of relatives with Parkinson’s disease and dementia [45]. The
authors concluded that the specific illness of the cared person, place of residence, employ-
ment status, and income, in that order, were the most influential variables. In a subsequent
analysis focusing only on dementia and the effect of place of residence on the psychosocial
adjustment and quality of life of caregivers of relatives with dementia [46], differences were
found between residing in urban and rural areas. These differences were due to specific ter-
ritorial characteristics affecting the availability of human, economic, and technical resources,
as well as cultural factors related to understanding and coping with life circumstances.
Based on the results, the authors hypothesized that such differences might be explained by
the person’s ability to adapt, cope with, and accept the meaning of caregiving tasks, and
that these skills could be the result of assumed gender roles.

Following the above, this article aims to examine the interaction between place of
residence and gender roles in psychosocial adaptation processes among people who care
for cohabiting relatives with dementia. To this end, we analyze Navarre, a region of Spain
that stands out for its distinct historical background; wide geographic, economic, and
sociocultural diversity; and its own tax system and a differentiated welfare model. Given
the particular characteristics of Navarre, several region-specific [47–49] and comparative
cross-regional analyses have been carried out on the region, such as the recent studies of
Anaut-Bravo [50,51], Pérez and Martínez [52], and García and Caballeira [53], on health
and social services systems.
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2. Materials and Methods

The region of Navarre (Figure 1) has been chosen for the analysis due to its climatic and
geographic diversity that conditions the population distribution as well as the predominant
economic activities in the territory. Navarre has a total population of 661,023 (as of January
2021), which is mainly concentrated around its capital of Pamplona and the surrounding
areas (just over 50%). It is also one of the five Spanish regions with the best social protection
system development rates [54]. In addition, the accessibility to the information sources
needed for this study makes Navarre particularly suitable for our aims.

Figure 1. Territorial distribution of research participants.

The study sample was obtained (2015–2017) by non-probabilistic convenience sam-
pling [55,56] since the research required the voluntary collaboration of primary health care
and social service practitioners, as well as caregivers. A total of 61 practitioners involved in
the Program for Dependency Care and Promotion of Autonomy of Basic Social Services
and 55 practitioners from the Health Centers of Navarre agreed to cooperate in the research
to identify and recruit family caregivers. All participants were provided the following
documentation: basic information on the research content, an informed consent form,
the two questionnaires that were administered for the study, the script of the interview,
and the endorsement of the Ethics Committee of the Public University of Navarre (cod.
PT-025-15). All of the practitioners were asked to confirm the diagnosis of dementia in
the cared persons according to the International Statistical Classification of Diseases and
Related Health Problems, 10th revision (ICD-10) [57].

A total of 135 telephone contacts were obtained, to which the following exclusion
criteria were applied: being a relative without a direct care relationship, an occasional family
caregiver, and limitations in verbal comprehension and expression. The inclusion criteria
were being the main caregiver of the person with dementia and a cohabiting family member,
good cognitive status to answer the questionnaire and take part in the individual interview,
and voluntary participation and agreeing to sign the informed consent. The participants
were from rural and urban areas and recruited at similar levels to their representativeness
within the overall population of Navarre. Male and female caregivers were also recruited
for the study (Table 1). The final sample was comprised of 75 caregivers of relatives with
dementia residing in 29 localities of Navarre (Figure 1). Territorial representativeness was
guaranteed in the distribution of participants.

In the sample obtained by the municipalities and population, participants from urban
areas were clearly over-represented (Table 1), as were females. This was due to the voluntary
nature of participation and some unforeseen circumstances, such as the hospitalization or
illness of the family caregiver who was going to participate.

241



Land 2022, 11, 113

Table 1. Representation of municipalities and population of Navarre. * Rural: population, <10,000;
** urban: population, >10,000 [17]. Source: own elaboration based on data collected from the Statistics
Institute of Navarre (NASTAT).

Type of Locality
Number of

Municipalities
Municipalities
Percentage (%)

Population
Population

Percentage (%)
Participants

Percentage (%)

Rural * 261 95.96 281427 43.75 18.2
Urban ** 11 4.04 361.807 56.25 81.8

Each of the 75 family caregivers were administered two questionnaires to collect quan-
titative information. The first one gathered the following sociodemographic characteristics
of the participants: age, marital status, years caring for the family member affected by
dementia, employment status, kinship, and level of education. The second questionnaire
was the Psychosocial Adjustment to Illness Scale (PAIS-SR) developed by Derogatis [58]
and validated by Bullinger et al. [59], which has been previously administered in Spain by
Portillo et al. [60]. The PAIS-SR contains 46 items grouped into seven sections (Figure 2)
to collect self-reported information on the evolution of dementia, changes in care as a
result of the illness, alternatives to the mentioned changes, acceptance of and adjustment to
dementia, factors of influence, and support networks and life satisfaction [61]. It should be
noted that the results of Section IV of the PAIS-SR scale (sexual relations) were not analyzed
due to the lack of responses (85%). However, the lack of responses was analyzed to ensure
that the scale maintained its internal coherence according to Cronbach’s analysis [62]. The
data from the questionnaires were exploited using the SPSS Statistics program version 23
and R software R together with the integrated FactoMineR package [63] and Coheris SPAD.

To examine the personal assessment of care and process of adjustment to the disease in
depth, a semi-structured interview script was prepared for this research following the seven
sections of the PAIS-SR self-reported questionnaire (Figure 2). Sixty of the 75 caregivers of
family members with dementia responded by reaching theoretical saturation and meeting
the criterion of five interviews per analyzed variable (6 sociodemographic variables and
1 corresponding to each of the scales) of Peduzzi et al. [64].

Figure 2. Equivalence of the contents of the PAIS-SR and the semi-structured interview. Source: own
elaboration based on Portillo et al. [60].

The interviews were anonymized using the following codes: I (interview), F (family),
M or F (male or female), R or U (rural or urban), and interview number. The data were
analyzed using AQUAD 7 software. The transcripts (.docx) were transformed into .txt
format files to extract the story structure and frequency of terms. The process proposed by
Miles et al. was used to analyze the data [65].
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3. Results

3.1. Family Caregiver Profiles

The general profile of the family caregivers is characterized by a historical trend: a
greater number of females, married (64.7% men and 74% women), unemployed (70% men
and 55% women), average age over 50 years, and basic level of education (51.6% women).
However, differences by place of residence were detected.

In the rural areas, married caregivers predominated (Table 2), especially among women
who were homemakers or engaged in full-time employment (same proportion). Addi-
tionally, male caregivers from both rural and urban area were, on average, older than
female caregivers (up to 12 points of difference). It is interesting to note that the male
caregivers were children of the cared person, not spouses. Regarding education, the men
had only basic or vocational education, while the women had completed all educational
levels, particularly basic education, followed at a certain distance by higher education.

Table 2. Sociodemographic variables of family caregivers; number by location. Source: own elaboration.

Urban Localities Rural Localities Total

Sex

Male 22 9 31
Female 63 41 104

Marital Status

Married men 15 6 21
Married women 43 31 74
Single men 5 3 8
Single women 11 9 20
Men other 2 0 2
Women other 9 1 10

Employment Situation

Men full-time 7 4 11
Women full-time 16 9 25
Men part-time 0 0 0
Women part-time 13 7 20
Retired men 13 3 16
Retired women 13 7 20
Male homemakers 0 0 0
Female homemakers 16 14 30
Men other 2 2 4
Women other 5 4 9

Education

Men basic education 7 4 11
Women basic education 29 25 54
Men vocational education 4 5 9
Women vocational education 7 4 11
Men secondary education 4 0 4
Women secondary education 13 4 17
Men higher education 7 0 7
Women higher education 14 8 22

Kinship

Sons 13 7 20
Daughters 48 24 72
Male spouses 9 2 11
Female spouses 11 13 24
Men other 0 0 0
Women other 4 4 8
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Regarding participants from urban areas, most were married, especially the men. The
majority of female and male participants had a basic level of education and an equal per-
centage of men had completed basic and higher education (23.5%). In terms of employment,
most of the men were retired, while the women were engaged in full-time employment,
followed at a short distance by those who were retired.

Regarding the socioeconomic differences between rural and urban areas, 47% of the
male caregivers were retired and 88% lived in urban areas, while 15.6% of the female
caregivers were retired and one in five lived in a rural location. Moreover, 45% of the
women were employed, while 30% described themselves as “homemakers”. No differences
were found between urban and rural homemakers in terms of their representativeness but
differences were detected in working time, with a higher percentage of full-time (56%) and
part-time (70%) employed women in urban areas.

The higher employment rates of women (84.4%) point to the so-called “double shifts”
and their higher qualifications. Of the female participants, 26% had a vocational or sec-
ondary education, while 22% had completed higher education, 64% of whom resided in
urban areas.

3.2. Adjustment to the Care of Family Members with Dementia
3.2.1. Care Experiences

Three categories related to the participant’s care experiences were identified in the
discourse analysis of the interviews: coping with coexistence, available resources, and
harmonious coexistence (Figure 3). The three categories reflect the caregiving process and
experience, external sources of support and the emotional impact, and the management
of care. Both the men and the women who cared for relatives with dementia stated that
coping with the situation is difficult (“hard”) and has mainly negative impacts on their
relational life in the form of obligations, poor health self-care, stress, lack of freedom,
interdependence, and loneliness, among others. Negativity is also associated with unstable
“life changes” and the “uncertainty” caused by the evolution of dementia when coping
with coexistence situations.

However, there are some differences. For women in both rural and urban areas,
continuous and exclusive dedication to care leads to greater personal and social isolation.
By contrast, men give higher priority to their friendships and personal space.

IFFR11: “You don’t feel like going out like you used to. When they come looking for
you, you don’t feel like it”.

IFFU12: “Nobody ever comes, no one, no one”.
IFMR43: “I need to go out with my friends; be with them”.
IFMU61: “Keep my space, my moments, my places, my responsibilities and tasks”.
In the case of women, there is an additional nuance regarding these gender differences:

a certain traditional woman-to-woman solidarity seems to endure in rural areas. Such
solidarity does not appear to be based on kinship relationships but on shared experiences
and physical proximity. In contrast, feelings of loneliness and stress are more common
among urban women, as stated by IFFU11: “Even if you are accompanied or there are
people around, you feel a bit lonely”.

Something similar occurs in family relationships, particularly intragenerational fam-
ilies. However, clear differences were not detected between caregivers residing in rural
and urban locations or between men and women. The men tended to go straight to the
point and in less detail, as IFMU028 succinctly stated “Family chaos,” unlike women, who
provide more details.

IFFR44: “Along the way, you get angry with your family because they don’t want to
deal with the problem. You also see yourself without a family!”

IFFR57: “I don’t have a family to turn to. [It’s] too much of a burden! We don’t have a
life together as a couple anymore”.

IFFU19: “With my sister being ill, we had many differences. If there is good communi-
cation between family members, it’s easier to deal with the disease”.
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Figure 3. Conceptual map created from the discourse analysis of interviews with family caregivers.
Source: own elaboration.

The discourse of family caregivers revealed the progressive deterioration of family
relationships (Figure 2) and the importance of having both family support and complemen-
tary resources or services to cope with and adjust to dementia. Depending on the case, a
combination of strategies may be used, such as family caregivers and support or external
services (social services portfolio and/or formal caregivers). Given that there is always a
family caregiver, professionals mostly provide any additional support and other family
members are not involved in giving care, as shown in Table 3. This is consistent with the
deteriorated family relationships mentioned by 65% of those interviewed.
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Table 3. Source of care for family members with dementia; percentage distribution. Source: own
elaboration based on data drawn from the interviews.

Care Provenance Percentage (%)

Professional 50
Cohabiting caregivers 36.7

Relatives 13.3

Female caregivers from both rural and urban areas highlighted how the disease and
the time they spend providing care has affected their relationship with their partners as
well as produced the tremendous burden they must bear.

IFFR44: “Me, at home, my husband is very supportive, but you do get overwhelmed
sometimes, the situation gets to be too much”.

IFFU12: “We have very good communication with each other, but the couple suffers”.
Men, however, tended to be more resolute, among other reasons, out of their desire to

maintain their own space and activities, as mentioned above. Their views on the situation
are similar to those of IFMU61: “I tend to seek solutions”. The situation is resolved by
means of external services that do both the domestic tasks performed by women prior to
the illness and the specific care tasks. There are no differences by place of residence in
regard to this question, nor in recognizing—as 52% of those interviewed stated—feelings
that they have lost their freedom or that their life has been put on hold (Figure 2).

IFMR36: “At home things are as usual, not much has changed. What she didn’t do is
done by the girl who comes to clean and cook”.

IFMU56: “The two hired people come, you pay them, and they help you. They are
here in two shifts, and they do a lot”.

Nonetheless, living in a place with available services introduces certain nuances not
only in terms of the caretakers’ attitudes, whose responses are conditioned by their gender,
but also due to the possibility of obtaining this additional support. In this regard, women
living in urban areas recognize the importance of municipal home care services (Servicio
de Atención Domiciliaria, SAD) and adult daycare centers to better cope with the situation:

IFFU12: “The SAD comes two hours a day, five days a week. That help has been
a lifesaver”.

IFFU42: “He’s in a daycare center. It’s been a good thing”.
Using the available public services or hiring outside help makes it easier for family

caregivers to build, at least in part, their own life project, take care of tasks in accordance
with their life stage, as well as ease the tension or stress and excessive work burden that
caregiving involves (35% of respondents). As might be expected, the experience of those
who live in rural areas is very different.

In rural environments, the scarcity of specialized social services is compounded by
problems of accessibility in both their own and other localities. Mobility is often restricted
by physical and geographical barriers or architectural barriers in housing, streets, and other
public spaces. In some cases, the respondents also mentioned the lack of accessible public
and private transport.

IFFR31: “We don’t go out because we can’t. We already had to take him out the
window with a pulley once because he got sick”.

The alternative in these cases is to hire outside help, but, as indicated by EFMR011,
this only occurs when the family caregiver is no longer able to provide care: “I suffered
from back pain for a long time; then we thought about hiring another person”.

More than 58% of family caregivers stated that they are very or somewhat dissatisfied
with their lives not only because of the impact of caregiving on their relational life but also
on their emotional state (Figure 2). They find it increasingly difficult to live with their ill
relative, which arouses mixed feelings of pity, resignation, helplessness, anger, rage, and
anguish (47% of respondents).

IFFR11: “I felt very sorry for my mother and all I did was care for her”.
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IFFU12: “I get angry a lot; I get angry with myself; I get angry with her. There are
days when you just want to escape from this life”.

IFFU46: “It’s maddening; It makes you angry, because everything revolves around
the illness”.

IFMR43: “Above all else, your character changes”.
IFMU60: “A little helpless”.
Caregivers who perceive they are coping with the situation in a coherent and adequate

manner report greater life satisfaction with their tasks since they experience lower levels of
stress and guilt, and demand less of themselves (Figure 2). However, 46.7% referred to how
they managed the situation as “unstable” or “negative”. In the interviews, no significant
differences were found in this regard between men and women, or between those living in
rural and urban areas. This seems to indicate, as the following comments suggest, that the
key to coping lies in the skills, personality, and attitude of the family caregiver rather than
in external factors.

IFFR44: “There are many days when I wake up and say: How well I am doing
everything! Everything is going so well! Other times things don’t work out so well”.

IFFU50: “Sometimes [it’s] good, sometimes [it’s] crazy”.
IFMR43: “I’ve taken everything that was bad in the house to turn it into something

good, get rid of the stress and increase my energy, and do something. I’m satisfied. Some
(things) are good, and others are bad, but if you have a balance of both and nothing stands
out more, you swim in a calm sea, since you’re okay”.

IFMU60: “It’s more like she’s in command and you’re just running behind her trying
to figure out what’s going on”.

It is important to note that more than half of the family caregivers positively valued (or
at least not in an overtly negative way) how they handled living with a family member with
dementia. These caregivers did not usually suffer from general or permanent psychological
distress. Opinions such as those indicated below demonstrate that the caregivers view
dementia as an irrevocable fact to be accepted and a reality that will be part of their daily
life for some time. They do not feel resignation but rather accept a reality. Acceptance is
expressed in comments such as that of EFVR043: “I am satisfied, I wouldn’t ask for more or
for less”.

IFFR07: “You could see it coming. With age and time these things happen”.
IFFU09: “It’s a question of accepting that you’ll need help and that it’ll get worse

over time”.
The three categories analyzed (Figure 2) indicate that female caregivers suffer episodes

of psychosocial distress as a consequence of their greater dedication, while male caregivers
employ strategies to share and delegate tasks to external help. No notable differences were
detected in terms of assumed gender roles between urban and rural participants. These
territorial differences were reflected in options for accessing resources to support caregiving
tasks either in the form of public services or external personnel.

3.2.2. Coping with and Adjusting to Caring for a Family Member with Dementia

The results of the PAIS-SR corroborated the findings of the interviews. The Holm’s test
(p < 0.001) indicated that the three most significant sections of the PAIS-SR are the domestic
environment (Section III), the social environment (Section VI) and psychological distress
(Section VII). As Table 4 shows, urban caregivers have a negative perception of all three
environments, while rural caregivers only perceive the domestic and social environment
negatively. Regarding psychological distress (Section VII), in particular, urban caregivers
manifest higher levels than rural caregivers, thus suggesting that rural caregivers adjust
better to caregiving.
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Table 4. Mean scores for Sections III, VI and VII of the PAIS-SR by place of residence. * The maximum
score on the PAIS-SR is 24 points for Section III, 18 points for Section VI and 21 points for Section VII.
Lower scores indicate better psychosocial adjustment, and higher scores indicate poorer psychosocial
adjustment. Source: own elaboration.

PAIS-SR * Urban Rural

Section III: Domestic environment
<12 good perception 12.6 12

Section VI: Social environment
<9 good perception 10.2 10.6

Section VII: Psychological distress
<10.5 no presence of discomfort 10.1 4.4

The mean scores presented in Table 4 were further disaggregated by both sex and
place of residence to obtain more specific data regarding the impact of caregiving (Table 5).
In general terms, men from rural areas have a better perception of the domestic and social
environments and suffer less psychosocial distress. Compared to women, men residing in
urban and rural locations adjust better to the domestic environment. Furthermore, men
and women residing in urban areas show very similar scores overall, except in the social
environment, which women view more positively. The results are similar for psychological
distress among those living in rural areas. Therefore, those who live in rural areas generally
have a more positive perception and, within this group, men cope with and adjust better to
caregiving than women.

Table 5. Mean scores for Sections III, VI and VII of the PAIS-SR by sex and place of residence. Source:
own elaboration.

x Domestic
Environment Section III

Social Environment
Section VI

Psychological
Distress Section VII

Men
Rural 11.8 9 4.55
Urban 12.12 11.12 10.15

Women
Rural 12.47 10.81 4.76
Urban 12.41 9.36 10.32

Regarding the variances in the PAIS-SR, the most marked differences were found in
all sections for caregivers residing in urban areas, indicating that the variability in caring
for a family member with dementia is more pronounced in urban areas (Table 6). By sex,
significant differences were observed in the domestic and social environments. In both
these environments (Sections III and VI), women living in urban areas showed the greatest
discrepancies with respect to the mean. The same discrepancy was found in Section VII
(psychological distress), although with less intensity. Women in rural areas and men in
urban areas also showed this variability in responses but to a lesser extent. Men residing
in rural areas showed an almost homogeneous perception in their responses, although in
psychological distress, those residing in urban areas also showed a very small deviation.
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Table 6. Variance in PAIS-SR Sections III, VI and VII by place of residence and sex. Source: own
elaboration.

S2
x

Domesticenvironment
Section III

Socialenvironment
Section VI

Psychologicaldistress
Section VII

Men
Rural 3.33 0 0.25
Urban 7.55 6.12 0.98

Women
Rural 9.04 5.92 2.81
Urban 13.22 10.76 10.03

Therefore, the variables territory and sex captured explicit differences in how the
respondents interpret and understand the care of a family member with dementia. Gender
roles and interaction with the environment (services, resources, relationships, etc.) are
explanatory factors for such differences, as determined by the qualitative analysis of
the discourse.

4. Discussion

The results reveal that the processes of coping and adjusting to dementia among family
caregivers in Navarre differ according to place of residence (rural or urban) and sex. How-
ever, when considering all respondents, the findings indicate relatively good psychosocial
adjustment (PAIS-SR), especially among caregivers living in rural areas. This result is con-
sistent with Ehrlich et al. [1], although the authors found that satisfaction with caregiving
occurs in urban and not rural localities, as has been [10] previously demonstrated.

Various studies have shown negative psychosocial adjustment in cases of long-term
care and dementia [66–68]. The vast medical and nursing literature has also highlighted
these negative impacts [69,70], especially on the health of family caregivers [35,71,72]. Other
studies have focused on negative social and family impacts, such as stress, sleep problems,
or the loss of personal independence, future expectations, and social relationships [3,73–75].
The respondents in our study referred to impacts of a social nature but attached less
importance to their own health issues.

Despite the generally positive process of psychosocial adjustment among the respon-
dents, the PAIS-SR and interviews indicated three domains in which the provision of
care has a negative impact on family caregivers: the domestic, the relational, and, to a
lesser extent, the psychological domains. Regarding the domestic domain, no significant
differences were found between urban and rural locations. An explanation for this could
be the progressive social, cultural, and economic rapprochement due, among other reasons,
to greater territorial mobility [76]. This result may also be explained by the increasingly
disperse family networks, weak social networks, smaller families, and the feminization of
urban locations compared to the masculinization of rural ones. All these factors have led to
the defamiliarization of care and limited the capacity of families to care for elderly patients
who want to stay at home, as Prieto [19] and Martín and Rivera [17] have argued.

Given such changes, it is important to analyze coping strategies and adjustment
in caregivers of family members with dementia from the viewpoint of psychological
distress/well-being. While the PAIS-SR responses showed significant differences by place
of residence and sex, in the interviews, the respondents placed greater emphasis on psy-
chological distress, which was more pronounced depending on the caregiver’s gender.
Specifically, more women stated that they experienced psychosocial distress, particularly
those living in urban settings. According to Losada et al. [77], the feminization of distress
is due to women’s greater emotional involvement and heavier care burden, which leads to
a state of hypervigilance. In turn, hypervigilance affects caregivers’ emotional attachment
to the cared family member, as well as their life satisfaction and health status, as previous
studies have shown [35,37,39,72]. The different types of bonds between the ill person and
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family members (i.e., spouses, daughters, and sons) detected in this study are in line with
Rodríguez and Pérez [3].

An important factor in bonding is the disease itself [45]. Considering dementia
involves the dynamic and progressive deterioration of cognitive function, it requires a
significant effort of adjustment, flexibility, and resilience on the part of caregivers [2,3,69].
As gleaned from the interviews, caregivers’ perception of being overburdened converges
with the course of the disease and varying degrees of psychosocial distress, as well as the
belief that professional and non-professional support for in-home care is not and will never
be sufficient.

Regarding gender differences in psychosocial adjustment, our results diverge from
those of Rodríguez et al. [14] as we found that certain aspects of the coping and adjustment
strategies deployed by men differ from those of women. Firstly, while women assume
instrumental and care tasks in their entirety, men seek complementary support more quickly.
In other words, men adopt more flexible coping and adjustment strategies that reduce their
psychosocial distress, as also demonstrated by Zygouri et al. [39]. Secondly, men have a
more pragmatic attitude and self-manage their time and activities to not renounce their
social relationships. Thirdly, care involvement by men in rural areas may be related to
three features that characterize the smallest localities in our study and which coincide with
other regions of Spain such as Castile and León [17]: the masculinization of the population,
men’s singleness, and the increased life expectancy of males. For this reason, many men
living in rural areas are responsible for caring for their parents. However, when possible,
they opt for external support to continue working (those who are retired continue to work
their land) and enjoy a certain social life, knowing that support from family members is
scarce and sporadic. The involvement of males in the care of ill family members has been
detected for some decades and seems to be related to age [78]. For Spain, Abellán et al.
found that there are more male than female caregivers in all types of households and forms
of care from the age of 80 [79], which may explain the high average age of male caregivers
in the rural areas of Navarre (64.6 years old).

The relationship between psychosocial distress and gender cannot be explained solely
by weak social networks and assigned gender roles [80], nor by the fact that family support
is more common in rural areas, as Manso et al. [81], Lorenzo et al. [82], and Ehrlich et al. [1]
have argued. The environment where one lives and the available opportunities for biopsy-
chosocial adjustment must also be considered [83].

Until recently, place of residence was not believed to play a significant role in care-
givers’ experiences. Yet, the interviews we conducted clearly indicate that the availability of
services to aid in the care of ill family members, as well as family and non-family support,
depend on where one lives [46]. Likewise, the physical location and geography of the
place of residence affects the municipality’s own accessibility (public spaces) as compared
to other municipalities that offer more services [84]. In rural locations, this may partially
explain the limited social and family relationships identified in the PAIS-SR, but not the
lack of such support mentioned by the respondents in the interviews. In this case, both
urban and rural family caregivers coincide in their assessments.

The lack of social and family support has also been reported in other studies, such
as Martínez for Spain [32], Rubio et al. for Chile [75], and Wang et al. for China [41],
who examined the decline in family solidarity and changes in social relationships that
weakened support networks. In the interviews, the respondents highlighted problems such
as family conflicts, the lack of support from other family members, and the negative impact
of caregiving on relationships with other members of the nuclear family. This focus on the
family rather than on social networks is related to what is called the “Mediterranean care
model”, that is, high family involvement supported by little formal care [2].

However, weak family, social, and community support does not seem to affect emo-
tional and cultural ties to the geographical place in which one has lived and wants to live.
There is a personal connection with the environment, that is, people build their daily lives
together with others who live in the same social and territorial context to create a culture
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and an identity. Nonetheless, this permanence of place is only possible if access to certain
professional services is available.

Around 50% of the cases studied have complementary support resources in the form
of either public services (SAD or adult daycare centers) or financial aid to hire non-family
caregivers through the social services portfolio of Navarre. The recognition of dependent
benefits under the Dependency Law (2006) may be key to increasing such support in both
urban and rural areas. However, the most important problem mentioned by both urban
and rural respondents is the lack of services. This is striking given the greater number of
specialized dementia care services, options for hiring non-family caregivers, and resources
to support caregivers in urban areas, as Martín and Rivera have shown [17]. In addition to
the scarcity or lack of services in rural municipalities, family caregivers face the problem of
accessibility to neighboring municipalities where such services are available.

None of the respondents questioned the decision to remain at home as it was an
essential part of their lives. Living in a familiar environment (one’s home, neighborhood,
or municipality) provides both caregivers and the cared person emotional and relational
support, as well as a sense of personal identity. Nonetheless, more accessibility, flexibility,
services, social networks, etc., are needed to adapt to the increasing presence of elderly
people with neurodegenerative diseases, particularly in rural areas. These results are in
line with the characteristics of rural environments pointed out by Prieto [19]: aging and
over-aging; scarce and difficult access to services, infrastructures, and ICTs (Information
and Knowledge Tecnologies); disperse family networks (due to emigration); the defamil-
iarization of care (hiring of non-family caregivers); and the masculinization of the family
caregiver figure. In this sense, the territorial and social context is key to understanding
each person’s own coping process.

The present study has two main limitations. The first is the need to increase the size
and geographical scope of the sample. In the final sample, urban dwellers and females were
over-represented, which may have biased the quantitative results. The second limitation is
the need to examine in greater depth the factors that most impact on care-related issues, such
as gender, marital status, and the specific characteristics of households and public spaces.
These and other factors play an essential role in caregivers’ psychosocial adjustment to the
disease and the development of collective coping strategies to ensure the sustainability of
care. Despite these limitations, this article offers an adequate framework for conducting
comparative studies between and within regions in the future.

5. Conclusions

Processes of psychosocial adjustment among family caregivers differ depending on
their place of residence and gender. While women tend to assume the responsibility
for long-term care and their socio-emotional involvement hinders social interactions and
increases their emotional burden, men cope with the situation in a more pragmatic manner
to maintain, to the largest possible extent, their habits and social relationships, as do
women who work part or full time. Indeed, working outside the home improves the
coexistence with the ill family member and reduces both the psychosocial distress and
stress of providing care, despite negative feelings associated with the belief that they are
not providing sufficient care.

This study has also explored the territorial dimension of psychosocial adjustment in
the care of family members with dementia. The desire to remain at home speaks to notions
of rootedness, identity, security, and certainty regarding private (home) and community
(local) spaces. Such life choices can have impact on rural environments since they are
characterized by demographic aging (the majority of inhabitants are over 65 years old) and
depopulation, and many are at risk of disappearing.

However, rural environments are also defined by vital attitudes, such as the accep-
tance of the normal course of life and nature that helps to reduce psychosocial distress
in caregivers of relatives with dementia, and greater resilience, as the interviews have
shown. Moreover, not only do those who need care remain but also those who take care
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of them, whether they are relatives or not. In this way, the cared person and the caregiver
contribute to the continuity of the local population and slow down depopulation. The
results presented in this work also show that caring for a family member with dementia in
rural areas is associated with lower levels of psychosocial distress than in urban locations,
where caregivers often experience feelings of social isolation despite the availability of
complementary care services. In fact, caregivers in rural areas—especially men—experience
less psychosocial distress despite the fewer professional social and health services and the
decline in family support networks, as they are compensated for by other types of resources.

Although the results point to gender differences in how in-home family care is con-
ceived, experienced, and provided, new trends are emerging in rural localities. In this
regard, neither age nor being a man appears to be a restriction for the provision of care.
Indeed, the so-called “new caregivers” (men over 80 years old) demonstrate that caregiving
is no longer synonymous with the loss of biopsychosocial health or poor quality of life but
is more closely associated with personal and family coping strategies and adjustment to
the care of family members with dementia.

Based on the above considerations and given the increasing prevalence of neurode-
generative diseases such as dementia, it will be necessary to design contextualized actions
aimed at meeting caregivers’ needs. These actions should promote the comprehensive care
of caregivers to ensure the sustainability of family care. To achieve this, multidisciplinary,
adaptive, and community services from a social co-responsibility approach are required.
Additionally, we must not overlook the impact of the new rurality on the rural environ-
ment in terms of caregiver profiles and behaviors, and the demand for services, among
other aspects, which are comparable to those of urban locations. In other words, we find
ourselves, as A. Moreno [77] states, before new non-dichotomous urban–rural relationships
that are transforming social and cultural constructs.
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Abstract: Cycling is a form of active transport that can improve the level of health among the elderly
population. However, little is known about the environmental correlates of bicycle use among older
adults. This study investigated the relationship between the built and social environment and the
gender differences in cycling frequency among older urban adults in China. The data were derived
from a household travel survey in 2012 and covered thirty-three urban neighborhoods in Zhongshan.
The results suggest that denser intersections are negatively related to cycling trips among both older
men and women. Reverse associations for either gender, however, are observed between the average
income in a neighborhood and cycling frequency. For older women, living far from a bus stop is
positively correlated to an increase in daily cycling trips. For older men, social environment, including
the proportions of employed or elderly people in a neighborhood, is significantly associated with
cycling activity. The findings facilitate the understanding of the gender gap in cycling activity among
older urban adults, and help towards designing effective planning strategies as health interventions.

Keywords: gender differences; built environment; social environment; cycling activity; older
urban adults

1. Introduction

The elderly population is the fastest-growing group worldwide [1]. The world is
expected to experience a significant demographic shift over the next few decades. By 2050,
the world’s elderly population (65 years and older) is estimated to reach 1.5 billion, a drastic
growth from 727 million in 2020 [2]. Between 2020 and 2050, the proportion of the global
older adult population will nearly double from 9.3% to 16% [3]. By 2050, 80% of older
adults will be living in low- and middle-income countries. This raises major challenges to
ensure that both health and social systems are ready to face this demographic shift [3].

Research findings indicate that active transport provides significant health benefits to
the elderly population [4]. As a crucial form of active transport, cycling helps to prevent
chronic diseases and bone fractures in older adults [5]. A recent review suggests that the
health benefits of cycling outweigh the risks [6]. Older adults who choose cycling over
driving for short trips have the most statistically significant estimated gain in life, compared
to other age subgroups [6]. Specifically, for older women, a small amount of daily bicycling
reduces the risk of atrial fibrillation and is beneficial for muscle strength and functional
abilities [7,8]. Therefore, cycling may be a viable option for older adults where a favorable
policy exists and a bicycle-friendly social and built environment is created [9].

Considering the benefits, policies have been implemented to enhance bicycle use
among the general population. For example, in the Netherlands and Denmark, the cycling
transportation infrastructure is sufficient and the modal choice of cycling is high, indicating
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the potential of bicycle use among older individuals [10]. However, few policies targeting
the elderly population can be found, possibly due to the risks (exposure to traffic and
air pollution) and physical barriers preventing older adults from cycling. The environ-
mental correlates of cycling activity have been revealed among the general population.
Nevertheless, the potential of cycling among older adults has been neglected for research
and practice [11]. The social and built environment may facilitate or restrict older adults’
participation in cycling activity [1]. There was limited evidence revealing the factors sig-
nificantly associated with cycling activity among older adults [12]. Furthermore, older
women partake in less bicycle use than their male counterparts. However, few studies have
investigated the gender differences in the effects of the built and social environment on
bicycle use among older adults.

Which environmental features are associated with cycling activity among older urban
adults? Are there any gender differences in the environment-cycling activity relation-
ships? Which planning strategies offer the most promising effects for increasing cycling
among older urban men and women? This study attempts to answer these questions
by investigating the gender-specific environmental correlates of bicycle use among older
urban adults. Using data from thirty-three urban neighborhoods in Zhongshan, China,
we investigated the environmental correlates of older urban adults’ daily cycling trips for
transportation and recreation, controlling for attitudinal and sociodemographic attributes.
The findings will facilitate planners’ and policymakers’ attempts to increase bicycle use
among both older urban men and women by optimizing land use planning and improving
environmental conditions.

This paper is organized as follows: Section 2 reviews relevant literature. Section 3
details the data and method. Section 4 presents findings from negative binomial regres-
sion. Section 5 includes discussion and policy implications, and Section 6 concludes with
limitations and strengths.

2. Literature Review

The planning [13–15] and public health [16–18] fields have mutually contributed to
“environment-active transport” studies, with a focus on older adults. However, most
research emphasized walking, with very little on cycling [19,20]. Generally, previous
studies categorized the environmental factors as two types: The built environment and the
social environment [21].

The built environment is defined as “the human-made space in which people live,
work, and recreate on a day-to-day basis” [22] (p. 24) and “encompasses places and spaces
created or modified by people including buildings, parks, and transportation systems” [23]
(p. 1446). Prior studies have examined the built environment factors relating to older
adults’ cycling in different contexts [24–27]. However, few studies have explored the
associations among the aging population in developing countries. The built environment
factors commonly utilized are defined as the “five Ds”: density, design, diversity, distance
to transit, and destination accessibility [28]. A denser population is related to a higher
propensity to cycle among older adults in China [29]. However, the urban density shows
negativity in explaining bicycle use among older adults in the Netherlands [30]. Well-
designed cycling infrastructure has shown positive effects, as expected [25,31–34]. Mixed
development is linked to an increase in cycling frequency among older adults [24,25,29,31,35].
Being adjacent to services and destinations is also attributed to a higher propensity to
cycle [25,26,36,37]. Inadequate transit services are related to more cycling trips, as older
adults may opt to cycle for medium-distance trips [25,35,38].

The social environment “includes the culture that the individual was educated or lives
in, and the people and institutions with whom they interact” [39] (p. 465). Role models and
neighborhood social cohesion were associated with walking duration, and peer support
may facilitate physical activity among older adults [21,22]. The role models in previous
studies included both the young and the old who favor active transport most. Another
study in Zhongshan, China, found that when the proportion of the elderly population
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exceeds 15% in a neighborhood, bus use among older adults decreases [40]. In denser areas
with a higher ratio of younger adults, young travelers may choose the bus as part of an
active lifestyle. They will act as role models for older adults. Therefore, in areas with a
higher ratio of older people, the effects of role models will decrease, leading to a decrease
in the modal share of bus use. However, little is known about the social environment
correlates of older adults’ cycling activity. A negative association was observed between the
proportion of the aged in a community and cycling among rural older adults in China [25].
Factors related to the social image of cycling also influenced the cycling among older
adults [9].

Gender-specific differences between environmental factors and physical activity among
older adults have been preliminarily examined. However, most studies focused on walking.
Women were less active than men, and environmental factors were significantly related to
women’s physical activity and walking [41]. Self-efficacy, density, and design were related
to older men’s walking, and self-efficacy and destinations were related to older women [42].

Most “environment-active transport” research has been conducted in developed coun-
tries. The findings are sometimes not transferable to developing countries with ultra-high
population densities, including China [18]. Recently, scholars have begun to explore how
environmental variables are related to active transport and health promotion among dif-
ferent age groups [43]. Nonetheless, little research has been carried out to explore the
gender-specific environment correlates of cycling frequency among older urban adults
throughout the world. The cycling activity of older urban adults is essential for efficacious
interventions on health promotion. This study addresses these gaps by specifically examin-
ing the built and social environment correlates of bicycle use among older urban men or
women in Zhongshan, China. In this paper, “cycling” includes utilitarian and recreational
trips. Older adults focus on the group aged above 59.

It is worth noting the dataset and modeling approach in the present study are the
same as in our previous study [44]. However, the two studies are significantly different
regarding research focus and contribution. Our previous study [44] focused on the general
older urban population and employed only built environment variables. It is among the
earliest attempts to explore the environmental correlates of cycling among older adults [44].
This time we concentrated on the gender differences in the influences of both built and
social environment on cycling trips of older urban adults. The findings will help the design
of gender-specific interventions to facilitate cycling among older urban men and women
and contribute to the land use-travel literature.

3. Data and Methods

3.1. Study Area

In China, the elderly population is defined as adults aged over 59, according to the
Law of the People’s Republic of China on Protection of the Rights and Interests of the
Elderly. By 2020, the elderly Chinese population was over 200 million, reaching nearly
15% of the general population. It is necessary to encourage active transport among older
Chinese adults as a health intervention. In 2007, the “China Healthy Lifestyle for All”
initiative launched a campaign of “Ten Thousand Steps a Day” [45], aiming to promote
walking among the general population. Cycling was once a prevailing travel mode in
China; however, the modal split of cycling has decreased due to rapid motorization [46].
The factors facilitating cycling among Chinese older adults have barely been studied, and
few interventions have been initiated to revive bicycle use in China. We chose Zhongshan to
disentangle the gender-specific cycling activity among older urban adults in China [47,48].
Zhongshan is a medium-sized city in Guangdong Province, China (Figure 1). In China’s
urban agglomerations, there are over two dozen cities with similar urban transport patterns
to Zhongshan [49]. Therefore, the findings of the study may transfer to those cities.
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Figure 1. Study area.
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3.2. Data Collection

The Zhongshan Household Travel Survey (ZHTS) in 2012 provided the bicycle use
data [50]. The survey covered the entire Zhongshan Metropolitan Area. The survey
included a self-reported one-day travel diary and the sociodemographics of the urban
adults. The sampling method used was stratified random sampling. The sample size was
616 older urban women and 648 men from thirty-three neighborhoods. The sample rate
was 2.0%.

The built and social environment data were provided by Zhongshan Municipal Bureau
of Urban Planning in 2012 [47,48]. We imported the data into ArcGIS for analysis. The
data included: (1) neighborhood boundaries and neighborhood-level socio-demographics
(population, dwelling units, and employment); (2) five types of land uses (residential land,
commercial land, industrial land, green space land, and other land); (3) road networks; and
(4) bus stops.

3.3. Characterization of Social Environment and Built Environment Variables

The environmental variables were characterized based on neighborhood level [51].
Based on the administrative divisions of Zhongshan, thirty-three urban neighborhoods
were selected for analysis. We characterized three neighborhood-level social environment
variables, i.e., the proportions of the employed, the ratios of the aged, and the average
household income.

We characterized five built environment variables according to the “five Ds” [52].
The dwelling unit density represents Density; the intersection density denotes Design; the
distance between home and the closest bus stop defines Distance to Transit; the distance
to the CBD stands for Destination Accessibility; and the land use mixture demonstrates
Diversity [52]. The first four variables are self-explanatory. The land use mixture denotes
the degree to which different land uses in a neighborhood are mixed. The land use mixture
was calculated by the Entropy Index (EI) [53], wherein 0 denotes a single-use environment
and 1 represents the equalization of different land uses in area coverage. EI is expressed by:

EI =
n

∑
i=1

Pi log(1/Pi) (1)

where n = number of different land uses, n ≥ 1; Pi = percentage of land use i’s coverage
in the entire land use coverage. In the Chinese standard, the officially recommended
proportion of residential, industrial, commercial, green space, and other types of land use
is around 2:2:1:1:1 [54], generating an EI of 0.67. This proportion is employed in land use
planning practices of Chinese cities, including Zhongshan. Therefore, each of the original
EI of a neighborhood in this study is transformed into a criterion that 0.67 is the standard 1,
and all other indexes are ranged between 0 and 1 based on the standard 1 [47].

3.4. Modeling Approach

Older urban adults’ cycling trips are non-negative count-dependent variables. Consid-
ering the statistical characteristics of the cycling trips (Appendix A), we first chose negative
binomial regression. We then applied a Vuong model selection test, and the result preferred
a standard one over a zero-inflated one (Figure 2). Finally, we utilized a negative binomial
regression model to examine the gender-specific sociodemographics and the attitudinal and
environmental correlates of bicycle use among older urban adults. The multicollinearity of
all the independent variables were checked by the variance inflation factor (VIF). None of
the VIFs were more significant than ten, suggesting a low degree of multicollinearity.
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Figure 2. The modeling approach.

We built models separately for older men and women and used the same indepen-
dent variable sets. We rewrote the negative binomial regression model with natural log
transformation for calibrating the coefficient with Stata 12.0. The basic model was as follow:

Nfr = β0 + β1 × SIZE_1 + β2 × SIZE_2 + β3 × EMPLOYED +β4 × H_HIGHINC +

β5 × H_MEDINC + β6 × AGE + β7 × P_HIGHINC + β8 × P_MEDINC +

β9 × FAV_BIKE + β10 × FAV_WALK + β11 × FAV_EBIKE + β12 × FAV_BUS

(2)

where Nfr = frequency (times/day) of cycling of an older urban adult; SIZE_1 and SIZE_2 =
dummies for the household size of one and two (with a household size of more than two as
a reference category); EMPLOYED = number of family members employed; H_HIGHINC
and H_MEDINC = dummies for high household monthly income over 6000 Chinese
Yuan (Renminbi) (RMB, 6.4 Renminbi ≈ 1 US Dollar) and medium between 2500 and
6000 RMB (with a reference category of 0–2500 RMB); AGE = respondent’s age in years;
P_HIGHINC and P_MEDINC = dummies for high personal monthly income over 3000
RMB and medium between 1200 and 3000 RMB (with 0–1200 RMB as a reference category),
FAV_BIKE, FAV_WALK, FAV_EBIKE, or FAV_BUS = whether the respondent’s favorite
travel mode is bicycle, walking, e-bike, or bus.

The regression proceeded in two expanded models based on the basic model (Figure 2).
The expanded model 1 adds three neighborhood-level social environment attributes as
independent variables, where N_EMPLOY and N_AGED demonstrate the proportions of
the employed and the aged in a neighborhood, respectively; N_AVGINC represents the
average monthly income of a neighborhood. The expanded Model 2 includes five built
environment variables, in which DWELL_DEN, INTER_DEN, DIST_BUS, DIST_CBD, and
LAND_MIX denote dwelling unit density, intersection density, the distance between home
and the closest bus stop, Euclidean distance from the centroid of the neighborhood to the
CBD, and land use mixture. Among the five attributes, DIST_CBD is a household-level
attribute, and the other four are neighborhood-level.

4. Results

4.1. Descriptive Statistics

In Zhongshan, older urban men and women make 3.06 and 2.84 trips per day, respec-
tively, among which 0.37 (men) and 0.18 (women) trips were cycling (Tables 1 and A1) [55].
One in five older urban adults lives alone, and 40% live with one partner. One-fifth live in
high-income households. About 16% of males preferred cycling to other modes, whereas
that figure was only 9% for females. The respondents’ average age was 67. The social
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and built environment of both men and women was very similar due to the random
sampling method.

Table 1. Description of variables.

Category Variable Description

Dependent Variable Frequency Daily Cycling Trips, Count

Household variables

SIZE_1 One member in a household, binary, 1 = yes

SIZE_2 Two members in a household, binary, 1 = yes

SIZE_2+ Three or more members in a household, binary, 1 = yes

EMPLOYED Number of household members employed, count

H_HIGHINC High household income (>6000 RMB/month), binary, 1 = yes

H_MEDINC Medium household income (2500–6000 RMB/month), binary, 1 = yes

H_LOWINC Low household income (<2500 RMB/year), binary, 1 = yes

Personal variables

AGE Age in years, count

P_HIGHINC High personal income (>3000 RMB/month), binary, 1 = yes

P_MEDINC Medium personal income (1200–3000 RMB/month), binary, 1 = yes

P_LOWINC Low personal income (<1200 RMB/month), binary, 1 = yes

Attitudinal variables

FAV_BIKE The respondent’s favorite travel mode is bicycle, binary, 1 = yes

FAV_WALK The respondent’s favorite travel mode is walking, binary, 1 = yes

FAV_EBIKE The respondent’s favorite travel mode is e-bike, binary, 1 = yes

FAV_BUS The respondent’s favorite travel mode is bus, binary, 1 = yes

FAV_CAR The respondent’s favorite travel mode is car, binary, 1 = yes

Social environment
variables

N_EMPLOY Proportions of the employed in a neighborhood, continuous

N_AGED Proportions of the aged in a neighborhood, continuous

N_AVGINC Average monthly income of a neighborhood (in 100 RMB), continuous

Built environment
variables

DWELL_DEN Dwelling units’ density, 1000 dwelling units/km2, continuous

INTER_DEN Intersection density, five intersections/km2, continuous

DIST_BUS Distance between home and the closest bus stop, km, continuous

DIST_CBD Euclidean distance from the neighborhood centroid to the CBD, in km, continuous

LAND_MIX Entropy Index of land use mixture, continuous

4.2. Analysis of Cycling Frequency among Older Urban Men and Women

Generally, the directions of the coefficients for sociodemographics and attitudes per-
sisted across all models, and the coefficients indicated slight to moderate variation. The LR
chi2 and Log-likelihood demonstrates the overall goodness of fit. The variations of pseudo-
R2, LR chi2, and Log-likelihood in expanded models suggested that the environmental
variables strengthened the explanatory power and predictability of the models (Table 2).

Two personal attributes (medium personal income and favoring bicycling over other
modes), one social environment attribute (average neighborhood income), and one built
environment (intersection density) attribute were significantly related to both males and
females. The male respondents who were pro-bicycle would have 4.37 times more cycling
trips than those who were not, while the number was even more prominent for female
respondents, at 7.65 times. Regarding social environments, a 100 RMB increase in average
neighborhood monthly income was related to 7.35% more cycling trips for older urban men,
but 15.51% fewer for women. The cycling trips decreased by 7.39% (for men) or 18.88%
(for women) when the intersection density increased by one unit, which is 5 intersections
per km2.
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Table 2. Negative binomial regression analysis of cycling frequency among older urban men and
women in Zhongshan.

Variable

Basic Model Expanded Model 1 Expanded Model 2

Coef. Coef. Coef.

Men Women Men Women Men Women

Household socio-demographics (SIZE > 2 and H_LOWINC are reference categories)

SIZE_1 −0.023 −1.273 ** −0.110 −1.050 *** −0.041 −0.793 ***
SIZE_2 0.282 −1.853 * 0.191 −1.409 * 0.205 −1.463 *

EMPLOYED −0.039 −1.195 * −0.016 −1.136 * −0.054 −1.258 *
H_HIGHINC 0.751 ** 0.943 0.840 ** 1.193 0.790 ** 1.260
H_MEDINC 0.262 0.347 0.305 0.321 0.295 0.372

Personal socio-demographics (P_LOWINC is a reference category)

AGE −0.023 *** –0.034 −0.024 *** –0.044 −0.027 *** −0.037
P_HIGHINC −0.896 ** 0.413 −1.110 ** 0.696 −1.124 ** 1.204
P_MEDINC −0.835 * −1.039 ** −0.992 * −0.919 ** −0.991 * −0.594 ***

Attitudes (FAV_CAR is a reference category)

FAV_BIKE 1.681 * 2.157 * 1.739 * 2.030 * 1.817 * 2.103 *
FAV_WALK −0.291 −0.315 −0.208 −0.362 −0.139 −0.251
FAV_EBIKE −0.347 0.496 −0.272 0.419 −0.258 0.047
FAV_BUS −2.403 * −0.903 −2.281 * −0.731 −2.192 * −0.507

Social environment

N_EMPLOY 0.308 * −1.032 0.586 ** −0.700
N_AGED −0.385 ** −1.756 −0.658 *** −1.720

N_AVGINC 0.071 ** −0.168 * 0.087 * −0.071 ***

Built environment

DWELL_DEN 0.024 −0.005
INTER_DEN −0.077 *** −0.209 ***

DIST_BUS −0.254 1.083 ***
DIST_CBD −0.215 *** 0.017

LAND_MIX −0.545 −1.483

Summary statistics

_cons −0.382 0.869 −5.264 5.690 −4.654 1.290
Number of obs. 648 616 648 616 648 616

LR chi2 283.63 128.07 296.46 138.89 302.97 148.38
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo-R2 0.2306 0.2470 0.2411 0.2679 0.2464 0.2861

Log-likelihood −473.0756 −195.2382 −466.6582 −189.8262 −463.4049 −185.0829

Note: *** represents significance at p < 0.01, ** represents significance at p < 0.05, and * represents significance at
p < 0.1. Blank cells denote variables were not included in the model. Obs = observations; LR = likelihood ratio;
chi2 = chi-square; prob = probability.

Seven attributes were significantly associated solely with older urban men’s cycling
activity, covering all four categories. At a household and personal level, household or
personal income, age, and a positive attitude towards public transportation showed signifi-
cance at 90% confidence. Being one year older was related to a 2.26% reduction in cycling
trips. Male respondents with high or medium incomes had 59.17% or 56.62% fewer cycling
trips, respectively, than those with low incomes. Older urban men who preferred the bus
to other modes made 90.96% fewer cycling trips. Regarding social environment variables,
male respondents living in a neighborhood with the highest proportion of employed or
aged people made 11.86% more or 8.04% fewer cycling trips, respectively, compared to
those residing in areas with the lowest proportions. The only built environment attribute
significantly related to male respondents was the distance to the CBD. As the results
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showed, living one kilometer farther from the CBD was associated with 19.35% fewer
cycling trips.

Four attributes were significantly associated solely with older urban women’s cycling
activity, among which three were related to household and one to built environment.
Living alone or with a partner, female respondents made 72.01% or 84.32% fewer cycling
trips, respectively, compared to those with more household members. Having one more
family member employed was related to a 69.73% reduction in cycling trips. At the built
environment level, older urban women make 19.53% more cycling trips if the closest bus
stop is one hundred meters farther from home.

5. Discussion and Policy Implications

5.1. Discussion

One built environment variable, intersection density, is significantly related to bicycle
use among both older urban men and women. In a neighborhood with denser intersections,
both men and women make significantly fewer cycling trips. To be specific, the negative
association of intersection density with female respondents’ cycling trips was much stronger.
The reasons for this finding are complex. On the one hand, this may be due to safety
concerns, as a recent study suggested that cyclists are exposed to a higher risk of accidents
when crossing intersections [56]. Another study in Italy, however, observed a decreased
risk of pedestrian accidents at road intersections, as both pedestrians and drivers pay more
attention when approaching the street nodes. [57] On another hand, denser intersections
are positively related to a higher traffic density, represented by more vehicles on the
roads [33,34]. The safety issues related to the conflicts of bicycles with other modes,
especially vehicles, may increase the perceived barriers towards cycling activity among
older adults [32]. The average monthly income of the neighborhood, as a social environment
variable, shows reverse impacts on older urban men and women. Residing in a more
affluent neighborhood, older urban men make more cycling trips, while older urban women
make fewer. The underlying reasons for the results call for further study. As expected,
favoring cycling over other modes is associated with an increase in bicycle use among both
male and female respondents. The results indicate the potential of disseminating a healthy
lifestyle regarding cycling among older urban adults.

The attributes related solely to male respondents include household and personal
characteristics, the social environment, and the built environment. Being older, richer, or
favoring the bus over cycling is linked to fewer cycle trips. Living in a more dynamic
social environment with more employed people and fewer older people is related to
an increase in cycling trips for older urban men. The results are probably connected to
social norms concerning active transport [58]. Previous research has observed positive
relationships between social promoters, such as having neighbors that bicycle and greater
physical activity [33]. In this study, physically active older urban men may opt to reside in
communities with younger or employed neighbors. Presumably, the younger or employed
population tend to choose more active travel modes, including cycling. As role models,
they may influence older adults to cycle as a part of an active lifestyle. However, the in-
depth reasons require future study. The findings indicate that forming neighborhoods with
relatively balanced age or employment structures may facilitate cycling among older urban
men. The built environment variable regarding commercial accessibility demonstrated
a significant association. Better accessibility to the CBD was related to more bicycle use.
Presumably, older urban men will opt to cycle for short-to-medium commercial trips if they
live adjacent to the CBD [59]. This finding is in line with existing literature that suggests
that access to destinations appeared to be important for promoting cycling among older
adults [24].

The attributes related solely to female respondents included household characteristics
and the built environment. For example, household size is positively associated with older
urban women’s cycling activity. Living with two or more family members was linked
to more cycling trips. The distance between home and the closest bus stop is the only
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significant built environment factor for older urban women. Specifically, living farther from
a bus stop is correlated with an increase in cycling trips. Presumably, when the closest bus
stop is beyond walking distance from home, older urban women may choose cycling to
access the bus stop, or even shift from bus to bicycle for the whole trip [40].

5.2. Policy Implications

To encourage bicycle use among older urban men and women in China, planning
and public health policies should consider the gender differences in the effects of envi-
ronmental factors. For both men and women, a safe environment at intersections and a
positive attitude towards cycling may be effective, albeit to varying degrees. Therefore,
we recommend two interventions: (1) enhancing safety for older cyclists at intersections,
and (2) disseminating an active lifestyle oriented towards cycling activity. Safety issues
at intersections may be a significant reason for older urban adults to make fewer cycling
trips. Possible interventions include the improvement of road intersection design, traffic
signals, and traffic management measures. Regarding attitudes, we recommended various
initiatives (health-focused campaigns [60], public lectures, specialized websites, etc.) that
have shown success in the “Ten Thousand Steps a Day” program [61].

For older women, less dense bus stops are associated with more cycling trips, implying
that cycling interventions targeting older urban women may incorporate transit. However,
this invention may harness bus use among older urban women. Therefore, the threshold
effects and effective range of bus stop accessibility for both bicycle and bus use require
further non-linear analysis.

For older men, interventions should consider the age structure and employment
structure of a neighborhood and CBD accessibility. It may be effective to form vibrant
neighborhoods with well-balanced age and employment structures. Locating more com-
mercial establishments and service destinations adjacent to neighborhoods might also
increase bicycle use among older urban men.

6. Conclusions

This study contributes to the land use–travel literature by disentangling the gender-
specific relationship between environmental attributes and cycling activity among older
urban adults, with data from Zhongshan, China. First, the study characterized built
environment and social environment variables, together with sociodemographics and
attitudes. Second, the study employed negative binomial regression to investigate the
gender-specific environmental correlates of daily cycling trips among older urban adults.
The results indicate that intersection density and attitudes towards different travel modes
are significantly correlated to bicycle use among both genders in Zhongshan. For older
urban men, the proportions of the aged or employed in a neighborhood and commercial
accessibility show significance. However, bicycle use among older urban women is more
correlated to transit service accessibility.

The findings facilitate the health promotion interventions and urban planning ap-
proach to accommodate older urban men and women equally from the perspective of built
and social environment and attitudes. For both older urban men and women, we suggest
creating a safe environment for cyclists at intersections and disseminating an active lifestyle
relating to bicycle use. For older women, we suggest further discovering the threshold
effects and the effective range of bus stop accessibility in favor of both bicycle and bus
use. For older men, we suggest maintaining a relatively balanced age and employment
structure in neighborhoods and providing abundant commercial and service destinations
adjacent to residences.

This study has some limitations regarding data and method. First, the analysis em-
ployed cross-sectional data. The causal effects of different variables on bicycle use will
require longitudinal data. Second, the study used linear modeling. Recent studies have
begun to examine the non-linear relationships and threshold effects of environmental
variables. The study yields several strengths. First, the study addressed the gender gap in
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the land use–travel literature. The findings provide nuanced policy implications for healthy
aging. Second, the results indicate gender-specific environmental correlates of bicycle use
among older urban adults in China. The findings will facilitate comparative studies among
different contexts.
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Appendix A

Table A1. Descriptive statistics for variables.

Variable Description
Male (Sample Size = 648) Female (Sample Size = 616)

Mean S. D. Min. Max. Mean S. D. Min. Max.

Dependent variable

Frequency Daily cycling trips, count 0.37 0.91 0 8 0.18 0.63 0 5

Household variables

SIZE_1 One member in a household, binary, 1 = yes 0.20 0.40 0 1 0.20 0.40 0 1
SIZE_2 Two members in a household, binary, 1 = yes 0.41 0.49 0 1 0.40 0.49 0 1

SIZE_2+ Three or more members in a household, binary, 1 = yes 0.39 0.49 0 1 0.40 0.49 0 1
EMPLOYED Number of household members employed, count 0.70 0.96 0 5 0.71 0.93 0 4
H_HIGHINC High household income (>6000 RMB/month), binary, 1 = yes 0.19 0.40 0 1 0.21 0.41 0 1
H_MEDINC Medium household income (2500–6000 RMB/month), binary, 1 = yes 0.54 0.50 0 1 0.55 0.50 0 1
H_LOWINC Low household income (<2500 RMB/year), binary, 1 = yes 0.26 0.44 0 1 0.24 0.43 0 1

Personal variables

AGE Age in years, count 67.62 6.68 60 95 67.25 6.52 60 93
P_HIGHINC High personal income (>3000 RMB/month), binary, 1 = yes 0.07 0.26 0 1 0.02 0.14 0 1
P_MEDINC Medium personal income (1200–3000 RMB/month), binary, 1 = yes 0.74 0.44 0 1 0.76 0.43 0 1
P_LOWINC Low personal income (<1200 RMB/month), binary, 1 = yes 0.19 0.40 0 1 0.22 0.42 0 1

Attitudinal variables

FAV_BIKE The respondent’s favorite travel mode is bicycle, binary, 1 = yes 0.16 0.37 0 1 0.09 0.28 0 1
FAV_WALK The respondent’s favorite travel mode is walking, binary, 1 = yes 0.27 0.45 0 1 0.39 0.49 0 1
FAV_EBIKE The respondent’s favorite travel mode is e-bike, binary, 1 = yes 0.07 0.25 0 1 0.04 0.19 0 1
FAV_BUS The respondent’s favorite travel mode is bus, binary, 1 = yes 0.21 0.41 0 1 0.27 0.44 0 1
FAV_CAR The respondent’s favorite travel mode is car, binary, 1 = yes 0.19 0.37 0 1 0.21 0.40 0 1

Social environment variables

N_EMPLOY Proportions of the employed in a neighborhood, continuous 0.60 0.08 0.49 0.82 0.60 0.07 0.49 0.82
N_AGED Proportions of the aged in a neighborhood, continuous 0.17 0.07 0.04 0.29 0.18 0.07 0.04 0.29

N_AVGINC Average monthly income of a neighborhood (in 100 RMB), continuous 15.19 3.90 9.62 25.87 15.36 3.82 9.62 25.87

Built environment variables

DWELL_DEN Dwelling units’ density, 1000 dwelling units/km2, continuous 9.78 5.86 1.11 29.07 10.10 5.72 1.11 29.07
INTER_DEN Intersection density, five intersections/km2, continuous 5.75 3.38 0.40 12.36 6.11 3.41 0.40 12.36
DIST_BUS Distance between home and the closest bus stop, km, continuous 0.37 0.27 0.10 1.20 0.37 0.27 0.10 1.20

DIST_CBD Euclidean distance from the neighborhood centroid to the CBD,
in km, continuous 2.04 0.68 0.22 3.09 2.02 0.72 0.22 3.09

LAND_MIX Entropy Index of land use mixture, continuous 0.68 0.18 0.33 1.00 0.67 0.19 0.33 1.00

Note: S. D. = Standard Deviation; Min. = minimum; Max. = maximum.
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Abstract: The Ecological Footprint (EFP) is a useful indicator for assessing the progress of environ-
mental performance and offers a solid basis for sustainability studies. In this paper, we contribute to
the broadening of its possibilities of investigation by measuring the cross-country links in the EFP
in global hectares per capita. The modeling framework is based on the dynamic factor analysis to
estimate, in the parametric form, an index that provides information about the short-run dynamics of
the EFP in the EU. Following this approach, we identify different patterns in the EFP behavior of
the European countries during the period of 1962–2017. The results show stronger links across the
EFP of the main European countries: France, Austria, Belgium, Germany, Denmark and the U.K. The
proposed analysis gives a better understanding of the links behind environmental degradation in the
EU and is applicable for the implementation and design of environmental policies.

Keywords: ecological footprint; dynamic factor model; cross-country links

1. Introduction

As a world leader in taking action on climate change, the EU has constantly demanded
environmental regulations to combat it. Currently, Europe faces unprecedented environ-
mental, climate and sustainability challenges. These include biodiversity loss, climate
change, resource use and pollution, which require strong commitments to respond to them.
For this purpose, the European Commission published a proposal for an 8th Environment
Action Programme in 2020 in order to ensure that the EU climate and environment laws
are effectively implemented. It forms the EU’s basis for achieving the United Nations´
2030 Agenda and its Sustainable Development Goals. This proposal also supports the
environment and climate action objectives of the European Green Deal.

The monitoring and assessment of these plans require the development of innova-
tive and comprehensive indicators that are capable of providing information of interest
for the implementation of policies related to global warming and climate change. Envi-
ronmental variables are important as proxies to represent degradation and to track the
efforts in the struggle against environmental threats. Traditionally, the variables of carbon
emission and pollution type (degradation in land, forest, water, etc.) have been widely
used in the literature to constitute policy rules. Recently, the ecological-footprint indica-
tor has attracted attention in research and is highlighted as one of the most prominent
environmental-variable and sustainability-evaluation tools. The EFP is an aggregate indi-
cator that measures the environmental degradation caused by human activities (Ulucak
and Lin, 2017 [1]). It helps individuals to understand the direct and indirect impact of their
actions on the planet. According to the Global Footprint Network (2021) [2], on the demand
side, the EFP represents the ecological assets that a population requires in order to produce
all of the resources they consume, including livestock-based food, fishery products, forestry,
and infrastructure. This variable is calculated in global hectares. The EFP is categorized by
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land type, and there are six types of ecological footprints: arable-land EFP, forest-land EFP,
grazing-land EFP, fishing-land EFP, built-up-land EFP and carbon-uptaking-land EFP.

Much of the empirical analysis of EFPs has been dedicated to determining convergence
in countries in order to provide administrators and societies with policy recommendations.
It is expected that the countries that converge in environmental indicators will be able
to implement their policies more effectively in the context of a common environmental
framework. Therefore, the issue of whether or not countries converge has received great
attention in the literature. The empirical findings of the EFP document the presence of
a number of convergence clubs (Ulucak and Aperguis, 2018 [3]) and the existence of a
convergence in income in groups of countries (Erdogan and Okumus, 2021 [4]). Thus,
convergence is verified for countries with similar conditions, such as the growth process
or the dependence on environmental resources. The existence of club convergence or
groups of countries that converge suggests that environmental policies should consider the
different convergence paths associated with them. Furthermore, these results demonstrate
that certain countries have similar dynamics and conditions in regards to the drivers of
environmental quality and environmental degradation.

Despite its undoubted interest, these works have focused only on the long-run side
of the analysis, while the short-term analysis of the EFP has been ignored. The short-run
approach can be of interest to supplementing and improving research into the efficiency
of environmental policies. This makes it very interesting to delve into the short-term
characteristics and dynamics of the EFP in the EU and the possible links between countries.
In this paper, we estimate a Dynamic Factor Model in order to assess information about
how the EFP co-moves across European countries. In our analysis, the fact that countries
share the same short-run dynamics in the EFP indicates linkages across them that can be of
interest to the design of the EU climate change policy.

This paper is motivated by these concerns and extends the research into the EFP
by investigating the possibility of cross-country links of 21 European countries for the
1961–2017 period. We contribute to the existing literature on the EFP in two distinct ways.
Firstly, we introduce the short-run perspective in the study of the EFP by estimating the
short-run index of the EFP in the EU based on the dynamic factor model. Secondly, we
assess the links across countries by measuring the degree to which European countries
share the dynamic pattern of the EFP in Europe. In this paper, we offer an innovative
empirical approach that may be a useful tool to evaluate the features of EFP performance
across member states. The results could lead to environmental recommendations on which
countries should make further adjustments in order to increase efforts to reduce EFP.

We arrange the remainder of this paper as follows: the next section presents the
literature review on the recent papers on EFP analysis. The third section describes the data
and the econometric strategy. The empirical results are reported in the fourth section. The
final section presents the conclusion and the policy recommendations.

2. Literature

The most recent sustainability analyses have focused on the use of EFP indicators for
the assessment of progress on environmental performance. The concept of the EFP is consid-
ered a more comprehensive indicator than other environmental measures (Al-Mulali et al.,
2015, Solarin, 2019 [5,6]). Traditionally, papers on sustainability analysis have mostly used
information about CO2 emissions. However, CO2 emissions only represent a fraction of the
total fallout triggered by large-scale energy use (Al-Mulali et al., 2015, Solarin, 2019 [5,6]).
Beyond CO2 emissions, resource stocks including forestry soil, mining and oil stock also
put nature under immense pressure. According to Stern (2014) [7], the developed countries
have experienced a decline in many specific pollutants per unit of output due to technolog-
ical innovations and progressively stringent environmental regulations. For this reason,
the use of indicators that provide information on environmental degradation in terms of
the EFP is increasingly in demand (Bello et al. 2018 [8]; Solarin and Al-Mulali 2018 [9]).
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Some novel and recent studies focusing on the use of the EFP in environmental
analyses are shown in Table 1, which briefly summarizes them. The relevant literature
review demonstrates that the analysis of the EFP is a promising area of research. However,
most of these studies have focused on convergence analysis. These papers have especially
evaluated the long-term dynamics of per capita emissions and tried to determine whether
the national data series show evidence of converging trends in the sense that nations that
initially have lower levels of EFP per capita are encountering a higher growth in emissions
and are therefore “catching up” with the nations that have a higher EFP per capita. Solarin
(2019) [6] showed evidence of sigma convergence in the EFP for 27 OECD countries.
Bilgili and Uluak (2018) [10] offered evidence in favor of environmental convergence by
demonstrating the stochastic and deterministic convergences among the G20 countries.
Yilanci and Pata (2020) [11] investigated the convergence process for the ASEAN-5 countries
and provided strong support for the absolute convergence in the EFP per capita. Sarkodie
(2021) [12] also confirmed long-run convergence for 242 countries using cross-country time
series techniques.

Table 1. Recent empirical sustainability analysis based on environmental degradation variables.

Study Variable Methodology Sample Results

Solarin 2019 [6]
CO2 emissions,

Carbon Footprint pc
and EFP pc

Stochastic convergence 27 OCDE Countries Sigma convergence

Bilgili & Ulucak 2018 [10] EFP A bootstrap-based
panel KPSS test G-20 Countries Stochastic and

deterministic C.

Ulucak &Apergis 2018 [3] EFP Club-clustering
approach EU Countries Convergence clubs

Solarin et al., 2019 [13] EFP and its
six components

Club-convergence
approach 92 countries Convergence clubs

Yilanci & Pata 2020 [11] EFP TAR panel unit root test 5 ASEAN countries Absolute convergence

Ulucak et al., 2020 [14] EFP and its
sub-components Log t regression 33 Sub-Saharan

countries Convergence clubs

Erdogan & Okumus 2020 [4] EFP Stochastic and club
convergence approach 89 countries Convergence clubs

Haider et al., 2021 [15] Biomass material
Footprint Phillips–Sul approach 172 Countries No convergence

Sarkodie 2021 [12]
EFP, Biocapacity,
Carbon F., and

Ecological Status

Cross-country time
series techniques 245 Countries Long-run convergence

Wu 2020 [20] EFP GWR and OLS models Provinces of China Main driving forces of
EFP evolution

Wu & Liu 2020 [17] EFP Intensity Global Moran´s Index
and LISA Jiangsu’s counties Spatial distribution

Nathaniel et al., 2020 [19] EFP AMG estimation and
panel co-integration CIVETS countries Relation economic

variables

Guo et al., 2020 [21] EFP and Ecological
Capacity

Grey GM (1,1)
prediction model

Quinghai Province
(China) Forecasting EFP

Caglar et al., 2021 [16] EFP and its
six components SOR unit root test France, Germany,

Italy, Spain and UK No convergence

Zambrano-Monserrate et al.,
2020 [18] EFP and Biocapacity Dynamic spatial

Durbin model 158 countries Spatial effects

NOTE: Two-regime threshold Autoregressive (TAR); Convergence (C.); Ecological Footprint per capita (EFP pc); Geographically Weighted
Regression model (GWR); Ordinary Least Square Regression (OLS); Association of Southeast Asian Nations (ASEAN-5); Local Spatial
Association Index (LISA); Successive Overrelaxation Method (SOR); Grey Model First Order One Variable (Grey GM (1,1)): Augmented
Mean Group (AMG); Colombia, Indonesia, Vietnam, Egypt, Turkey and South Africa (CIVETS).
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Other papers have focused on the Convergence Club analysis. In this case, economies
are grouped by common characteristics and each group has the same steady-state equilib-
rium, and each group reaches its own equilibrium. Solarin et al. (2019) [13] demonstrated
10 convergence clubs with regards to the EFP in their analysis of 92 countries. Ulucak
and Apergis (2018) [3] employed the club-clustering-convergence method to examine the
convergence in EU countries and document the presence of certain convergence clubs.
while Erdogan and Okumus (2021) [4] provided a similar analysis for different income
groups of countries using a panel-stationarity test and obtained several convergence clubs.
Ulukak et al. (2020) [14] examined the convergence of 23 Sub-Saharan Africa countries
using log t regression and found several clubs of convergence.

Contrary to these studies, the following research studies reached the opposite conclu-
sion, namely that EFPs do not converge: Haider et al. (2012) [15] for 172 countries using
the Phillips–Sul approach and Caglar et al. (2021) [16] for France, Germany, Italy, Spain
and the U.K. employing the SOR unit root test.

There is a smaller number of papers that deal with other topics. These are the cases of
Wu and Liu (2020) [17] and Zambrano-Monserrate et al. (2020) [18] that explored spatial
distribution and the spatial effects of economic variables on the EFP. Other papers estimated
relations of EFP with other economic variables (Nathaniel et al., 2020) [19] and offered
evidence of the main driving forces of EFP evolution in China´s provinces (Wu, 2020) [20].
We can also find papers that offer forecasts (Guo et al., 2020) [21]. However, no studies were
found that analyze the short-run dynamics of EFP and offer evidence of the cross-country
links to this environmental variable.

3. Data and Methods

3.1. Data

Annual data on the EFP per capita (global hectares per capita) for the EU countries
were obtained from the Global Footprint Network (http://data.footprintnetwork.org,
accessed on 10 November 2021), spanning the period 1962–2017. The time period was
consistent with data availability for Austria, Belgium, Sweden, France, Netherlands, Poland,
Greece, Finland, Denmark, Italy, Ireland, Germany, United Kingdom, Luxembourg, Cyprus,
Malta, Spain, Portugal, Hungary, Bulgaria and Romania. The annual series on EFP were
log-transformed and differentiated (Δ = 1 − L, being L the lag operator) in order to obtain
the EFP short-run behavior of the European countries. The analysis focuses on the EU
countries since the EU has adopted some of the highest environmental standards on a
global basis, as well as common environmental policies.

3.2. Model

Our proposal to offer information about the dynamics of the EFP begins by applying
dynamic factor analysis to estimate a short-run index of the EFP for the EU. The dynamic
factor model is based on the assumption that a small number of unobserved latent factors,
ft, generate the observed time series through a stochastically perturbed linear structure.
Formally, in the model it is assumed that the pattern of observed co-movements of a high-
dimensional vector of time-series countries, Xt = Δ ln EFPi.t, (where EFP is the growth
rates of global hectares per capita by country) can be represented by a few unobserved,
latent common dynamic factors. The latent factors follow the time series process and are
commonly taken to be a vector autoregression (VAR). In equations, the dynamic factor
model is

Xt = Λ ft + et
ft = ψ(L) ft−1 + ηt

(1)

where there are N countries, so Xt and et are N × 1, there are m dynamic factors so ft and
ηt are m × 1, Λ = (λ1, λ2, . . . , λm) is N × m, L is the lag operator, and the lag polynomial
matrix ψ(L) is m × m. The i-th λi are called factor loadings for the i-th countries, Xit. The
idiosyncratic disturbances, et = (e1,t, e2,t, . . . , eN,t)

′, are the specific elements of each series
contained in a vector; they are serially correlated and slightly cross-sectionally correlated
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with other variables in the model and are mutually uncorrelated at all leads and lags,
that is, Eeitejs = 0 for all s if i 	= s. They are assumed to be uncorrelated with the factor
innovations at all leads and lags, that is, Eetη

′
t−k = 0 for all k. The pth order autoregressive

polynomial, ψi(L), is assumed to have stationary roots. As we did here, it is common to

reduce the number of parameters by estimating the signal-to-noise ratios qi,m =
σ2

η,i

σ2
e,i

(see

Harvey and Trimbur, 2008 [22], for its importance for spectral analysis).
Assuming that all the processes in (1) are stationary and not cointegrated, we used the

GROCER’s Econometric Toolbox written by Dubois and Michaux, 2019 [23], which provides
the standard estimation method by maximizing the likelihood of the corresponding model
and estimation accuracy via the Kalman filter, after a suitable reparameterization of the
model in a state-space form. This method allowed us to explicitly model the dynamic of
the factors fi,t that can take an autoregressive-moving-average ARMA(p,q) form as:

(1 + φ1L + . . . + φpLp) fi,t = (1 + θ1L + . . . + θqLq)ηt (2)

expressed in matrix form (1) and of the residuals ei,t than can take an autoregressive AR
form as:

(1 + δ1,1L + . . . + δ1,li L
i)ei,t = ξi,t (3)

where li is the order of the idiosyncratic AR governing ei,t.
In our proposal, we first confirmed the existence of only one common factor, f̂1,t, em-

ploying the statistical criterion proposed by Bai and Ng, 2002 [24]. This single common factor
represents the short-run index for the EFP of the EU. Furthermore, for an appropriate interpre-

tation of results, we standardized the loading factors: λi
σ f̂1
σxi

= cov(xi , f1)

σ2
f1

σ f̂
σxi

= cov(xi , f1)
σxi σf1

= ρi,

such that it provided an estimation of the correlation or linkages between the countries´
EFPs with the common factor. The values that were parametrically obtained, ρi, are the
proportion of the total variation explained by the common factor, which offers a measure
of the degree to which the country is co-moving following the short-run dynamic pattern
of EFP in Europe (the short-run index of EFP) over the period.

To analyze the possible results obtained by ρi, we differentiated three types of results
according to the percentage of variation explained by the short-run index of EFP:

• Group 1: ρi ≥ 0.5—Denoting a strongly linked EFP. We interpret that this result is
obtained by countries that share the short-run dynamics of EFP in Europe and we
could expect them to exert influence on the neighboring countries.

• Group 2: 0 < ρi < 0.5—Denoting emissions with weak links. In this case, countries
are not so influenced by the short-run dynamics of the EFP common pattern.

• Group 3: ρi = 0—Denoting an independent EFP pattern. This type of result implies
that these countries are not linked with the European pattern of EFP.

4. Results

The results of the estimation according to the dynamic factor model in (1) are shown
in Figure 1 and Table A1 in the Appendix A. The AR idiosyncratic parameter and noise
ratio confirm the suitability and dynamicity of the model. The significance of the loading
factors indicates which countries are sharing a short-run dynamic behavior and which
are not. Results confirm that all of the factor loadings are significant and statistically
similar, with the exceptions of Luxembourg, the Netherlands, Portugal, Spain and Sweden.
These countries were then excluded from the estimation of the model, which is why they
do not appear in Figure 1. Luxembourg, the Netherlands, Portugal, Spain and Sweden
follow independent short-run behavior in their EFP and thus, they are considered to be
independent from the European EFP dynamic.
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Figure 1. Countries ordered by factor loadings in model (1) and AR idiosyncratic parameters in (3). Period 1962–2017. Note:
AR: Autoregressive. In () t-statistics at * 90%, ** 95% and *** 99% of significance. No significant countries in factor model:
Luxembourg, the Netherlands, Portugal, Spain and Sweden.

Additionally, the proportion of total variation explained by the factor loading can be a
measure of the degree of the cross-country links. Following the criteria established in the
methodology section, we can identify countries that strongly share the common short-term
dynamic pattern of the EU (ρi ≥ 0.5). In Figure 1 the European countries are ordered by the
value of their factor loadings from highest to lowest in order to facilitate analysis. We can
observe that the main members of the EU, i.e., France, Germany, the UK, Austria, Belgium
and Denmark, obtained values of ρi ≥ 0.5. This group is joined by Ireland and Greece,
which, although with lower values, also achieve the results of ρi ≥ 0.5.

In our analysis, we also find the countries for which the emissions show weak linkages
(0 < ρi < 0.5). This is the case of Cyprus, Bulgaria, Rumania, Hungary, Italy, Malta, Poland
and Finland. The cases of Italy and Finland may be surprising, but their results may be
related to the fact that they are closer to maintaining independent positions than to sharing
the short-term behavior of the EU. For the rest of the countries, the enlargements to include
the new member states in Central and Eastern Europe have given a greater dimension to
the EU, but their progress towards a common EFP dynamic is in less-advanced stages. But
the fact that they maintain significant correlations with the common factor is evidence of
the positive progress of their environmental behavior.

Based on the previous results, we also provide a map in order to more intuitively
follow the three groups of countries that were obtained (see Figure 2). The darker the
shading of the map areas, the stronger the links across the EFP. It is straightforward to
perceive that the core European countries are the ones that show more influence on the
European EFP dynamic.

The information on the dynamics of the European EFP also allows for the analysis
of their cyclical properties. Figure 3 shows the dynamic of the European EFP throughout
the time period beginning in 1962 and ending in 2017. The characteristics of the changes
in the short-run index of the EFP over the period show quite a symmetrical behavior,
with the same average duration from peak to peak than from trough to trough. Although,
we find that the averages of the duration (2.86 years) and amplitude (8.5 years) of the
reduction in footprint are greater than the average duration (2.57 years) and average

276



Land 2021, 10, 1372

amplitude (6 years) of the expansions. Another result of interest is that the period of best
EFP performance occurs during the period 1998–2008, during which period there was a
decrease in environmental degradation.

 

Figure 2. Spatial distribution of the European country´s correlation.

Figure 3. Dating the EFP Index and cycle characteristics. Note: Shaded areas correspond to the declining phases in the
EU EFP. Source: own compilation using Harding and Pagan (2002) [25].
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5. Robustness Checks

We performed a number of robustness checks in order to test the validity of our results.
First, we confirmed the existence of only one common factor, f̂EFP,t, by employing the
statistical criterion proposed by Bai and Ng (2002) [24]. The number of dynamic factors, p,
according to these authors, is where p ≤ r is the number of static factors determined by Bai
and Ng (2007) [26], and where p = 1 since r = 1 according to the following criteria:

ICp1(q) = log(det(∑)) + q (N+T)
nT + log

(
nT

N+T

)
ICp2(q) = log(det(∑)) + q (N+T)

nT + log(min(n, T))

ICp3(q) = log(det(∑)) + q log(min(n,T))
(min(n,T))

(4)

where ∑ = variance matrix o f residual et.
Next, we confirmed the robustness of our results by testing the stability of the esti-

mated parameters in model (1) to check the existence of structural or temporal breaks that
reflect changes in European behaviors that are related to the difficulties of maintain the
EFP short-run behavior. Following Bueno et al. (2011) [27], if the date of a possible break is
unknown, then a recursive testing procedure can be employed. The null hypothesis H0 of
the parameters’ stability of each model is H0 : ρi(τ) = 0. Recursive estimations ρ̂i(τ) are
obtained from:

xi,t = ρi(τ) f̂EFP,t + vi,t(τ) (5)

and the F-type statistic (Wald-type statistic) to test for a break of an unknown date is

FSupWald,i = max[Fi(τ0), Fi(τ0 + 1), . . . , Fi(T − 1), Fi(T)] (6)

where each of the F(τ) is defined as:

F(τ) =
1
q
[Rρj(τ)− ρj]

′(R ˆ∑(τ)R′)
−1

[Rρj(τ)− ρj] (7)

∑̂(τ) must be robust to heteroskedasticity and autocorrelation. For example, by
employing the Newey–West (1987) [28] estimator.

The asymptotic distribution of the FSupWald,i statistic is not standard because the
break date appears only under the alternative hypothesis. In this work, empirical critical
values with no asymptotic sample sizes and autocorrelated errors were calculated by
the Monte Carlo simulation according to our data characteristics, that is, by assuming
autocorrelation disturbances in (1) and (5) and for the available sample sizes. For more
details see Bueno et al. (2011) [27].

We show the results of the estimation of the breaks and the FSupWald,i (Wald type
statistic) in Table 2 and Figure 4. Some temporal breaks were found in Romania and
Hungary in 1989 which can be linked to the economic crisis in these countries.

Table 2. Estimation breaks of model (1) for EU countries, 1962–2017.

Countries Trimming 90% 95% 99% FSupWald,i Break Date Breaks

France 20% 5.6 7.9 16.2 0.9 1972
Belgium 20% 4.9 7 15.8 3.3 1985
Austria 20% 5.2 7 12.5 1 1972

Germany 20% 5.2 6.9 10.6 1.2 1974
Denmark 20% 4.9 7.2 14 1.7 1992

UK 30% 3.5 4.9 10.1 1.3 1989
Ireland 30% 3.3 4.7 8.8 0.4 1978
Greece 20% 5.1 7 12.8 1 1996
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Table 2. Cont.

Countries Trimming 90% 95% 99% FSupWald,i Break Date Breaks

Cyprus 20% 5.7 7.7 13.5 1 1979
Bulgaria 20% 4.9 6.7 15.7 2.1 1988
Romania 20% 5.2 7.9 14.8 5.6 1989 * Temporal break
Hungary 20% 5.1 7.3 15.9 8.8 1989 ** Temporal break

Italy 20% 5 7.3 15.2 0.6 1972
Malta 20% 5.2 7.4 17.1 0.7 1978

Poland 20% 5.1 6.9 10.6 0.8 1980
Finland 20% 2.2 3.4 5.5 3.2 1980

Note: significant FSupWald,i statistic * at 90% and ** at 95%.

Figure 4. The asymptotic distribution of the FSupWald,i statistics of model (1) at 20% of trimming. Note: y-axis: value of
FSupWald,i; * at 30% of trimming. Source: Own compilation using Matlab.

6. Conclusions

The EFP is an appealing environmental factor that shows the human impact on the
environment and is widely used for sustainability assessments. Most of the work on the
EFP has been dedicated to determining the existence of convergence and has focused
only on the long-run side of the analysis. In this paper, we broadened the possibilities
of its investigation by measuring a short-run index of the EFP for the EU and testing
the existence of cross-country links. To this end, we used a dynamic factor model which
enabled estimation of the dynamics of the EFP in the EU and used the information about
the proportion of variation explained by this index to characterize countries according to
their cross-country links over the extended period of 1962–2017. So far, this type of analysis
has not received enough attention in the literature.

The information on the dynamics of the EFP in Europe shows that the period of
best EFP performance occurs over the period 1998–2008 during the crisis there, due to an
increase in environmental degradation. Our results for the EU demonstrate the existence
of three groups of countries according to the degree to which they share the EU short-run
dynamics of EFP. The empirical findings reveal the existence of strong cross-country links
across some of the main European countries: France, Austria, Belgium, Germany, Denmark
and the U.K. These links allow us to extract information on the indirect effects that the
dynamics of the EFP can have on their neighboring countries. We also find countries with
weak links and countries with EFP-independent patterns. From the policy point of view,
our findings recommend that policies related to the environment consider the distinctive
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short-run path of the EFP in Europe. The existence of different patterns of short-run
EFP behavior shows that mitigation policies are required, and that the environmental
degradation will not ease without exogenous intervention. For this, knowing the pattern
of the EFP is crucial for evaluating the success of environmental actions.

This empirical study extends the literature on the EFP by serving as the first paper to
investigate short-run characteristics of the EFP across European countries. Understanding
short-run characteristics helps in assessing whether European sustainability policies can
be effective and should therefore be reinforced. The methodology proposed in this article
is a starting point for future work related to the understanding of the dynamics of the
EFP. Its application will allow policies to be modulated for each country. Further research
on how to contribute to the understanding of these cross-country links is needed in the
environmental degradation literature.
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Appendix A

Table A1. Estimation breaks of model (1) for EU countries, 1962–2017.

Countries Factor Loadings
AR Idiosyncratic

Parameters
Residual Variance

France 0.87 (7.87) *** −0.45 (−2.97) *** 0.26 (3.77) ***
Belgium 0.81 (7.11) *** −0.27 (−1.76) ** 0.34 (4.35)
Austria 0.7 (5.76) *** −0.21 (−1.48) 0.51 (4.82)

Germany 0.7 (5.34) *** −0.04 (−0.29) 0.57 (4.86)
Denmark 0.67 (5.63) *** −0.26 (−1.89) * 0.51 (4.87)

UK 0.67 (5.07) *** −0.11 (−0.77) 0.62 (4.94)
Ireland 0.62 (5.61) *** −0.47 (−3.79) *** 0.51 (4.91)
Greece 0.59 (4.45) *** −0.19 (−1.37) 0.7 (5.06)
Cyprus 0.41 (2.86) *** 0.11 (0.8) 0.83 (5.18)
Bulgaria 0.38 (2.68) *** −0.09 (−0.68) 0.87 (5.21)
Romania 0.38 (2.6) *** 0.03 (0.24) 0.87 (5.21)
Hungary 0.32 (2.64) *** −0.38 (−3.07) *** 0.77 (5.23)

Italy 0.29 (1.93) * 0.28 (2.13) ** 0.91 (5.23)
Malta 0.29 (2.15) ** −0.2 (−1.49) 0.89 (5.25)

Poland 0.27 (1.82) * 0.07 (0.49) 0.93 (5.25)
Finland 0.25 (1.78) * −0.16 (−1.2) 0.92 (5.26)

Note: AR: Autoregressive; In () t-statistics at * 90%, ** 95% and *** 99% of significance. Note: Luxembourg,
Netherlands, Portugal, Spain and Sweden are not significance.

Notes
1. Dynamic panel Model offers an alternative measure for cross-country links to the obtained through conventional

input-output models or other types of analysis. In this case, the econometric model employed measure parametrically
an indicator that captures the dynamics of EFP from the growth rates of global hectares per capita by country.

2. Croatia, Estonia, Latvia, Lithuania, Slovakia, Slovenia and Czech Republic are omitted from our analysis due to the
lack of availability data for the same sample period.

3. This methodology is frequently used for business cycle estimations but the interest in the analysis of the cycle has led
to the use of its tools in environmental studies. These are the case of McKitrick and Wood, 2013[29], Doda, 2014[30],
Delgado et al., 2018[31], De Lucas et al, 2021[32] and Cabezas et al., 2020[33]. These pa-pers demonstrate the interest
and suitability of the Dynamic Factor Model to understand the short-run behavior of environmental variables.
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Abstract: This paper studies the relationship of factors such as ageing, gender and environmental
problems included in the quality of life (QoL) with the subjective well-being represented by the
life satisfaction (LS) indicator of the citizens of 33 European countries. To do so, it uses the LS
of a country’s citizens as the dependent variable; ageing, gender and environmental variables as
independent variables; and other factors included in the QoL indicators and macroeconomic factors
as control variables. Analysis uses data from the World Values Survey (WVS) and the European
Values Study (EVS) for LS, from Eurostat for QoL indicators and World Bank for macroeconomic
indicators. The values of LS have been treated based on the individual data from WVS and EVS
in percentages according to their levels by country, and we present four robust models (two logit
model and two OLS model). The results show that arrears of people aged 65 and over are a relation
of positive significative in models with low levels of LS. The opposite is true for the income of
people aged 65 and over. On the other hand, pollution, grime or other environmental problems and
inequality show an inverse relationship with life satisfaction in models with high levels of satisfaction
and a positive relationship in models with low levels of satisfaction. Nonetheless, the study has also
shown contradictions in the gender gap and poverty indicators that should be studied further.

Keywords: ageing; gender; environment; satisfaction life; quality of life indicator

1. Introduction

Every day, it is more usual to find citizens’ well-being among the main objectives of
the governments of developed countries and many international organizations. According
to some authors, there is a belief that objective well-being (such as wealth) should be
part of the overall indicator of well-being, and that GDP by itself is not adequate to
describe the well-being of a country. In contrast, wealth on its own is not sufficient to
describe a person’s happiness [1]. The individual well-being of the citizens of a country “is
highly subjective and person-specific, and thus policies should focus on making well-being
possible by providing the freedoms and capabilities that allow each person to achieve what
will contribute to his or her own well-being” [2] (p. 65). In that sense, the same thing
happens with life satisfaction and happiness. The individual subjectivity of these variables
makes it necessary to use polls for this study [3]. Among the most important surveys that
include data on life satisfaction and happiness are the World Values Survey (WVS) and the
European Values Study (EVS).

Many countries and researchers use psychological well-being, health, education, time
use, cultural diversity and resilience, good governance, community vitality, ecological
diversity and resilience, and living standards as measures of happiness or LS [4–6]. Many
of the dimensions coincide with those considered by Eurostat and will be discussed in
this study. Among them, there are four variables (income, wealth, civic commitment
and governance) that report the highest quality of life indicators and the highest degree
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of happiness, and others (homicide rates, housing without basic services, poor working
conditions and pollution) that present an inverse relationship with well-being [7].

Unlike life satisfaction and happiness, quality of life presents objective situations and
subjective perceptions that combine to determine an individual’s well-being [8]. Currently,
there is an accepted consensus on the importance of both dimensions for the study of
well-being. The QoL indicators are included such as objective income, and others, such
as LS, that are entirely subjective. Among these measures of quality of life are the ones
published by the OECD Better Life Index, which includes a total of 11 dimensions that
are materialized in 24 indicators including five subjective indicators, one of which is LS
and that is presented by the European Statistical System with nine dimensions: material
living conditions, productive or other main activity, health, education, leisure and social
interactions, economic security and physical safety, governance and basic rights, natural
and living environment and overall experience of life. In this work, we will focus on the
effect of some indicators that make up the European Statistical System’s QoL on satisfaction
with life from the World Values Survey (WVS) and the European Values Study (EVS). This
work focuses especially on those indicators related to ageing, gender employment gap and
the environment, and based on the studies analyzed on subjective well-being, other quality
of life and macroeconomic indicators have been used as control variables. The LS indicator
has been selected to reflect citizens’ well-being since it is more stable over time to measure
well-being [9]. In Pavot and Diener study, it showed a degree of the temporal stability of
0.54 for four years.

There are differences in studies between income and well-being. Higher incomes than
others report higher levels of happiness [10], although dissatisfaction with income occurs
when what you want exceeds what you get and when people feel they deserve more than
they earn [11]. Other studies show that people with higher income tend to be happier. Still,
as income increases, happiness does not increase in the same way [4] as higher-income
aspirations reduce life satisfaction [12].

On the other hand, among the European Statistical System’s QoL factors, there are
also labour variables such as employment, unemployment, quality of work, inactivity and
gender inequality. Unemployment and employment affect not only people’s economic situ-
ation but also their social environment [13]. Employment causes an increase in subjective
well-being. Just as it provides for the development of a person and acquiring new skills and
knowledge, it makes people feel less monotonous and routine [14]. Temporary employees
have generally lower job satisfaction, although it depends on the type of contract and job
security [15]. Job loss and the resulting period of unemployment can lead to a high degree
of stress, causing impacts on people’s identities, depression due to the economic situation
and the lack of satisfaction [16,17].

Unemployment affects people’s social lives; their consumption patterns are altered,
they show symptoms of isolation, loss of self-esteem, feelings of hopelessness that can
lead to the deterioration of their physical well-being producing a prolonged duration of
this state and an increase of negative emotions, which affect their mental health. Another
relevant aspect is that the longer the duration and repetition of unemployment, the greater
the dissatisfaction. Women, during the reaction process, once they were unemployed,
presented fewer negative reactions than men. Similarly, repeated unemployment did not
mean that responses were better [18]. It also affects the well-being of those close to you.
The existence of high unemployment makes being employed difficult. Therefore, a key
factor for well-being is the security of the labour market. Job instability affects men more
than women [19].

It is difficult to find indicators that measure the effects of the gender gap on women’s
well-being [20]. Housework is mainly carried out by women, which prevents women’s full
incorporation into the labour market and affects women’s well-being [21,22]. Therefore,
the gender gap negatively affects the well-being of women [23]. More women than men are
in the inactive population, although most of the existing studies on the inactive population
focus on retirees.
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The effect of retirement is positive with life satisfaction, but not to the same degree
whether you are employed or unemployed at the time of retirement. The level of satisfaction
with life when retiring is higher in employed people than in an unemployed person.
Although, the well-being of the involuntarily unemployed increases considerably upon
retirement [24,25]. Moreover, going from a work situation to being permanently ill implies
lower levels of psychological well-being [26]. The psychosocial quality of labour and
mental health is related to people’s subjective well-being [27].

Physical and psychological well-being are also essential factors for well-being. The
existence of a direct relationship between physical activity and well-being and inverse with
sedentary behaviour has been proven [28–30]. Although [31] show that health does not
directly affect the satisfaction of the quality of life in general but instead has an indirect
effect on health satisfaction, [32] clarifies and indicates that the relative importance of
satisfaction with one’s health for QoL depends on the QoL measures used. For this author,
people may perceive health as an essential factor about other vital areas of life. Still,
satisfaction with their health may not necessarily be the most important determining factor
in satisfaction with other critical life areas. In addition, a negative relationship has been
confirmed between living in a deficient dwelling and health status [33].

Educational level also influences well-being; “Those individuals with a higher level of
education are characterised by lower levels of emotional and physical distress than those
with a lower level of education; those with higher levels of depression and discomfort
among others; and who have lower levels of pleasure, hope, happiness, energy and physi-
cal fitness than more educated individuals. The latter is not satisfied with their work” [14]
(p. 275). There is a positive relationship of educational level with QoL, associating sec-
ondary and tertiary education with a better quality of life [34,35].

Ageing, economic insecurity, payment arrears and physical safety also affects well-
being. The first signs of ageing usually appear in people over 50 years of age and
can negatively impact the individual’s functioning in society and interpersonal relation-
ships [30,36,37]. It has also been found that the life satisfaction of elderly people living in
social housing is very low and that moving to better housing increases life satisfaction [38].
The economic insecurity and payment arrears contribute to reducing the well-being and
health of households. Mortgage arrears are an additional burden on households facing
financial difficulties, making it a social problem. They can cause health problems and home-
lessness, with indirect effects on state finances [39]. The frequency of arrears is relevant, as
the occasional incidence had a significantly lower impact [40].

The relationship between well-being and physical safety has also been analysed. Life
satisfaction is lower for victims and people who lived in areas with higher crime rates.
Property crime (theft) affects all household members equally. The real nature of a murder is
related to the quality of life perceived by the respondent [41]. The negative effects of both
property crimes and homicides may be similar among all existing household members,
making the perceived quality of life a valid measure of crime victimisation’s well-being
impact. Overall, all crimes and high crime rates reduce life satisfaction, and assaults
quadruple the negative relationship with QoL, compared to robberies [42,43]. Personal
well-being is more affected by fear of crime than by being a victim [44].

Environmental variables such as pollution, noise, and other environmental problems
are also among the European Statistical System’s QoL factors. Air pollution is a global
health and environmental problem, especially in major developing countries [6,45]. There is
consensus on a negative relationship between air pollution and satisfaction with life. There
is also a binding relationship between well-being, income and air pollution concerning
air quality [46] and negative effects on the cardiovascular and respiratory systems [47].
The exposure to PM10 may not have a direct health effect. Deficient air pollution levels
can reduce subjective well-being and manifest itself through irritation, discomfort or high
physical stress [48]. Besides, it directly influences people’s lives through their visual
perceptions, reducing their subjective well-being [6]. Climate change will have effects on
physical and mental health and well-being. It is expected that extreme storms and droughts
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will occur, and this will result in human beings experiencing both short and long term
decreases in quality of life, presenting: anxiety, depression, post-traumatic stress, substance
abuse and even suicides [49].

These studies open a new path for us on the need to elaborate policies that pursue
growth and development and consider the sustainability and well-being of citizens. For
this reason, this work focuses on how the indicators of ageing, gender and environment
included in the set of QoL indicators according to Eurostat affect the LS of citizens. This
paper’s main objective is to increase our understanding of the impact on life satisfaction of
the environmental and social situations that affect the citizens of the 33 countries analysed,
and the combined effects of these variables. To achieve this, we have used information from
individual WVS and EVS surveys covering 33 countries from 1999 to 2018 and calculated
the percentage of citizens per country in the ten levels of satisfaction with life that these
surveys include. We tested four relationships by constructing the LS dependent variable
differently for each, and two models were built.

The contribution of this work is to study the effect of QoL factors such as ageing,
gender and environment issues of the European Statistical System on life satisfaction of
citizens using several specifications based on the LS index as a dependent variable and
using other QoL and macroeconomic indicators as control variables in order to visualize the
results with different treatments of the life satisfaction variable and to deepen the study of
these variables. We have found it appropriate to focus our research on these four different
approaches to one variable—satisfaction with life (LS), which contains ten levels, and
explore it using different models. We used these models to test the following hypotheses:

• H1: Countries with a higher percentage of the population aged 65 and over who have
arrears (mortgage or rent, utility bills or hire purchase) present a higher percentage of
citizens with low levels of LS (1–5).

• H2: As income increases for people aged 65 and over, the percentage of people with
life satisfaction levels of 8 or above increases.

• H3: Increasing the percentage of the population aged 65 and over who perceive their
health as “very good” raises the probability that a country will have more than 35% of
its population at satisfaction levels 9 and 10.

• H4: Countries with a higher percentage of gender employment gap are more likely to
have more than 25% of their population with LS levels from 1 to 5 than those with less
gender employment gap.

• H5: Air pollution, noise from neighbours and other environmental problems have an
inverse relationship with the percentage of citizens in countries with an LS level equal
to or greater than 8.

2. Materials and Methods

Like many other studies on happiness and satisfaction with life, this work has used
the World Values Survey (WVS) databases, European Values Study (EVS), Eurostat and
the World Bank. The WVS and EVS databases provided data on the dependent variable,
satisfaction with life. Both sources could be used as the WVS website indicates that inter-
ested users in European countries study EVS WVS’s features [50–53]. The data obtained
comes from citizens of 33 countries at the individual level. Eurostat provided the QoL
indicator data and the World Bank the macroeconomic data on the countries under study.
All previous data sets were entered into Stata statistical software (version 16) for analysis.

Previously, we have established the reasons for selecting life satisfaction as a variable
to study subjective well-being and different indicators of quality of life and macroeconomics
as independent and control variables. Some studies focused on these relationships, but
this study goes further because it shows other models depending on the LS indicator’s
treatment. For this, the dependent variable (LS) has been constructed in four different
ways using data from hundreds of surveys carried out between 1999 and 2018 by the
World Values Survey and European Values Study groups in 33 countries to calculate the
percentages by levels.
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(1) Satisf9_10_35. A dichotomous variable that takes a value of 0 when the condition is
not met that more than 35% of its citizens have a satisfaction level equal to or more
than 9, and the value of 1 when the condition is met.

(2) Satist1_5_25. A dichotomous variable with value 0 when the condition is not met that
in a country more than 25% of its citizens have a satisfaction level equal to or less
than 5, and the value of 1 when the condition is met.

(3) Satisf8_10. It is a variable that shows the percentage by country of citizens at the level
equal to or more than 8.

(4) Satisf1_5. It is a variable that shows the percentage by country of citizens at the level
equal to or less than 5.

The independent and control variables were selected based on a preliminary analysis
of all QoL indicators using Eurostat data and macroeconomic indicators such as unem-
ployment (in percentage), GDP per capita, GDP growth (in percentage), life expectancy
(years) and the Human Development Index (HDI, in percentage), the Gini index (Gini,
in percentage) and the poverty rate at $5.50 dollars per day (Pov55, in percentage). Fi-
nally, after reviewing the existing literature and analyzing all these variables and their
correlations, those that were highly correlated were eliminated or replaced by others with
similar characteristics. In addition, robust models have been built to control the observed
heterogeneity. Therefore, the variables selected have been:

A. Ageing QoL indicators

• q_mlc_mh65. Total population living in a dwelling with a leaking roof, damp
walls, floors or foundation, or rot. (65 years or over). Percentage.

• q_safe_da65. Arrears (mortgage or rent, utility bills or hire purchase) from 2003
onwards—EU-SILC survey [ilc_mdes05]. One adult 65 years or over. Percentage.

• q_hlt_spvg65. Self-perceived health as very good (65 years or over). Percentage.
• logq_mlc_i65. Logarithm of median equivalised net income (65 years or over). Euro.

B. Gender QoL indicator

• q_gov_dgg. Gender employment gap.

C. Environment QoL indicator

• q_env_pol2.5. Exposure to air pollution by particulate matter. Particulates < 2.5 μm.
• q_env_polpa. Pollution, grime or other environmental problems. Above 60% of

median equivalised income (% Total).
• q_env_polna. Noise from neighbours or from the street. Above 60% of median

equivalised income.

D. Other QoL indicators

• q_act_qlt. Temporary employees. From 15 to 64 years (percentage of employees).
• q_act_qtl. Long-term unemployment. From 15 to 74 years (percentage of active

population).
• logq_mlc_c. Logarithm of main GDP aggregates per capita. Actual individual

consumption. Euro.

E. Macroeconomic indicators

• Gini. Gini Index.
• Pov55. Poverty headcount ratio at $5.50 a day (2011 PPP) (% of the population).
• UnEmpl. Unemployment (as a percentage).

The model may be specified as

LSit = β0 + ∑
l=1,...,e

βl Ageingit + ∑
l=e+1, f

βlGenderit + ∑
l= f+1,...,j

βlEnvit

+ ∑
l=j+1...,i

βlQoLit + ∑
l=i+1,...,m

βl MACit + I(WAVEt)βm+2 + εit
(1)
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Our dependent variable LS is “satisfaction with the life”, measured per country “i”
how satisfied their citizens are with their lives at WVS wave “t”. We include five vectors
whose variables have been mentioned previously. Ageing, gender and env are independent
variables, QoL and macroeconomic are control variables. We also wave “t” fixed effects I
(WAVEt) and cluster standard errors at the country level.

Results were achieved using different models as the dependent variable was processed
in four ways: two dichotomous variables, one shows the percentage by country of citizens at
the level equal to or more than eight and other shows the percentage by country of citizens
at the level equal to or less than 5. For dichotomous dependent variables Satisf9_10_35
(models 1) and Satisf1_5_25 (models 2), we used logit models [54–56]. For model 3 we used
Satisf8_10 as the percentage of citizens whose satisfaction with life was equal to or greater
than 8, and in model 4 Satisf1_5 as the percentages of citizens whose satisfaction with life
was equal to or less than 5. These two models were performed by linear regression. The
same control variables were used to build the models; those that best adapted for models
1 and 3 were selected while the same procedure was applied for models 2 and 4. All models
used the same fixed effects as described above.

3. Results

We built two robust models with dummy variables to control wave t fixed effects in
vectors and I (WAVEt). Results for models 1 and 2 (logit) and 3 and 4 (OLS) are listed in
Table 1, and models 1 and 2 marginal effects are listed in Table 2.

Table 1. Logit and Linear Regression Model.

Satisfaction
Life

Modelo (1)
Logit

Modelo (2)
Logit

Modelo (3)
Linear Regression

Modelo (4)
Linear Regression

Variables Satisf9_10_35 Satist1_5_25 Satisf8_10 Satisf1_5

q_mlc_mh65 0.0747 0.100 *
(0.0641) (0.0519)

q_safe_da65 0.279 *** 0.571 ***
(0.0598) (0.126)

q_hlt_spvg65 −0.163 ** 0.0263
(0.0641) (0.131)

logq_mlc_i65 3.889 *** 10.64 ***
(0.890) (1.328)

q_gov_dgg −0.227 *** −0.141 *** −0.123 −0.266 ***
(0.0692) (0.0441) (0.135) (0.0592)

q_env_pol2.5 0.166 *** 0.115
(0.0491) (0.124)

q_env_polpa −0.619 *** 0.310 *** −0.561 *** 0.214 **
(0.235) (0.0712) (0.175) (0.104)

q_env_polna −0.0191 −0.358 *** 0.0689 0.0588
(0.0845) (0.0868) (0.145) (0.114)

q_act_qlt −0.0719 −0.0913 * 0.272 *** −0.361 ***
(0.0482) (0.0471) (0.0866) (0.0588)

q_act_qtl −0.437 ** −1.826 ***
(0.217) (0.287)

logq_mlc_c −5.405 *** −16.48 ***
(1.479) (2.011)

Gini −0.191 * 0.519 *** −0.924 *** 0.421 ***
(0.107) (0.112) (0.163) (0.122)

Pov55 0.603 *** −0.0666 0.951 *** −0.588 ***
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Table 1. Cont.

Satisfaction
Life

Modelo (1)
Logit

Modelo (2)
Logit

Modelo (3)
Linear Regression

Modelo (4)
Linear Regression

Variables Satisf9_10_35 Satist1_5_25 Satisf8_10 Satisf1_5

(0.109) (0.101) (0.143) (0.193)

UnEmpl 0.0764 0.535 ***
(0.0908) (0.203)

3.wave −3.430 *** −1.688 ** −2.823 * 1.211
(0.934) (0.809) (1.532) (0.963)

4.wave −0.711 −5.276 *** 0.624 0.459
(0.826) (1.126) (1.421) (0.941)

Constant −21.36 ** 35.58 *** −9.217 162.5 ***
(8.407) (12.11) (14.19) (19.73)

Observations 210 320 211 317

R-squared 0.779 0.734

Pseudo R2 0.6034 0.7567

Robust standard errors in parentheses,*** p < 0.01, ** p < 0.05, * p < 0.1.

Table 2. Margins y Odds Ratios.

Variables
dx/dy dx/dy Odds Ratio Odds Ratio

Satisf9_10_35 Satist1_5_25 Satisf9_10_35 Satist1_5_25

q_mlc_mh65 0.0028191 1.077507
q_safe_da65 0.0105275 *** 1.321502 ***
q_hlt_spvg65 −0.0115144 ** 0.8494863 **
logq_mlc_i65 0.2745012 *** 48.85412 ***
q_gov_dgg −0.015995 *** −0.0053183 *** 0.7972397 *** 0.8686387 ***

q_env_pol2.5 0.0117133 *** 1.180504 ***
q_env_polpa −0.0437032 *** 0.011691 *** 0.5384075 *** 1.362849 ***
q_env_polna −0.0013499 −0.013538 *** 0.9810579 0.6987339 ***

q_act_qlt −0.0050754 −0.0034484 * 0.9306211 0.9127323 *
q_act_qtl −0.0308778 ** 0.6456845 **

logq_mlc_c −0.2040985 *** 0.0044962 ***
Gini −0.0135146 * 0.0196163 *** 0.8257518 * 1.681083 ***

Pov55 0.0425479 *** −0.0025136 1.827178 *** 0.9356063
UnEmpl 0.0028862 1.079423

*** p < 0.01, ** p < 0.05, * p < 0.1.

Model 1 has treated the dependent variable as a dichotomous variable with the value
of 0 when is not met that more than 35% of its citizens have a satisfaction level equal to or
more than nine and the value 1 of when the condition is met. A robust logit model has been
constructed with the aforementioned independent variables and has a correct classification
of 91.43% (78.57% sensitivity and 96.10% specificity) (Figure 1).

Results show a positive significance (p < 0.01) and consequently an increase in the
probability of that in a country more than 35% of its citizens have a satisfaction level
equal to or more than 9 with the increase of net income equivalent at 65 years or over
(logq_mlc_i65); exposure to air pollution by particulate < 2.5 μm (q_env_pol2.5); poverty
index (Pov55).

Results further show an inverse significance at p < 0.01 with variables for gen-
der employment gap (q_gov_dgg), pollution, grime or other environmental problems
(q_env_polpa) and time period covered by variables 3wave and with lower significance
and effect p < 0.05 with variables for self-perceived health as “very good” at 65 years or
over (q_hlt_spvg65) and long-term unemployment (q_act_qtl).
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Figure 1. Classification statistics and table logit models (Models 1 y 2).

The study of the marginal effect on model 1 shows how the probability that more
than 35% of its citizens have a satisfaction level equal to or more than 9 changes if the
independent variables change in one unit. This positive effect is more powerful for net
income equivalent at 65 years or over (0.2745 ***) and inverse or negative for grime or other
environmental problems (−0.0437 ***). Overall, the marginal effect in model 1 is significant,
positive and shows a result of 0.27 points; consequently, the probability that in a country
more than 35% of its citizens have a satisfaction level equal to, or more than 9 when all
variables are average is 26.66%, with a confidence of 95% that the probability is between
23.16% and 30.17% (Figure 2).

 

Figure 2. Predictive Margins Model 1.

Model 2 has treated the dependent variable as a dichotomous variable with value
0 when the condition is not met that in a country more than 25% of its citizens have
a satisfaction level equal to or less than 5, and the value of 1 when the condition is
met. A robust logit model has been constructed with the aforementioned independent
variables and has a correct classification of 94.69% (88.73% sensitivity and 96.39% specificity)
(Figure 1).

Results show a positive significance (p < 0.01) and, consequently, an increase in the
probability that in a country more than 25% of its citizens have a satisfaction level equal
to or less than 5 with the increase of arrears (on mortgage or rent, utility bills or hire
purchase) at 65 years or over (q_safe_da65); pollution, grime or other environmental
problems (q_env_polpa); Gini index (Gini).
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Results further show an inverse significance at p < 0.01 with variables for gender
employment gap (q_gov_dgg), noise from neighbours or from the street (q_env_polna), of
actual individual consumption (logq_mlc_c) and time period covered by variables 4wave
and with lower significance and effect p < 0.05 with time period covered by variables 3wave.

The study of the marginal effect on model 2 shows how the probability that more than
25% of its citizens have a satisfaction level equal to or less than 5 changes if the independent
variables change in one unit. This effect is stronger in positive Gini index (0.0196 ***) and
inverse or negative on actual individual consumption (−0.2041 ***) Overall, the marginal
effect in model 2 is significant, positive and shows a result of 0.22 points; subsequently, the
probability that in a country more than 25% of its citizens have a satisfaction level equal to
or less than 5 when all variables are average is 22.18%, with a confidence of 95% that the
probability is between 20.04% and 24.34% (Figure 3).

 

Figure 3. Predictive Margins Model 2.

Model 3 was performed as an ordinary least squares (OSL) regression with the de-
pendent variable that shows the percentage by country of citizens equal to or more than
8 of LS. The results of this model showed a positive significance at p < 0.01 and conse-
quently an increase in the percentage by country of citizens at the level equal to or more
than 8 of LS with an increase of net income equivalent at 65 years or over (logq_mlc_i65);
temporary employees (q_act_qlt) and poverty index (Pov55). Results further show an
inverse significance at p < 0.01 with pollution, grime or other environmental problems
(q_env_polpa); long-term unemployment (q_act_qtl) and Gini index (Gini). The biggest
effects on the linear model of life satisfaction with one-unit variations in independent
variables are found as positive for net income equivalent at 65 years or over (10.64 ***) and
negative for long-term unemployment (−1.826 ***).

Model 4 was performed as an ordinary least squares (OSL) regression with the depen-
dent variable that shows the percentage by country of citizens equal to or less than 5 of
LS. The results of this model showed a positive significance at p < 0.01 and therefore, an
increase in the percentage by country of citizens at the level equal to or less than 5 of LS
with an increase of arrears (on mortgage or rent, utility bills or hire purchase) at 65 years or
over (q_safe_da65); pollution, grime or other environmental problems (q_env_polpa); Gini
index (Gini) and unemployment (UnEmpl).

Results further show an inverse significance at p < 0.01 with gender employment gap
(q_gov_dgg), temporary employees (q_act_qlt); actual individual consumption (logq_mlc_c)
and poverty index (Pov55). The biggest effects on the linear model of life satisfaction with
one-unit variations in independent variables are found as positive for increase of arrears
(on mortgage or rent, utility bills or hire purchase) at 65 years or over (0.571 ***) and
negative for actual individual consumption (−16.48 ***).

4. Discussion

In relation to ageing, the income and arrears (mortgage or rent, utility bills or hire
purchase) variables stand out. The study shows a positive significance (p < 0.01) of net
income equivalent to 65 years and over (in logarithmic) and life satisfaction in models
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1 and 3 (analyse high levels of life satisfaction). Thus, an increase of net income equivalent
at 65 years or over (in logarithmic), leads to a rise in the probability that 35% of its citizens
have a satisfaction level equal to or more than 9 with a probability of 27.45% (model 1),
and also increases the percentage per country of citizens with a level of satisfaction level
equal to or higher than 8 with β = 10.64 (model 3). These results are in line with studies
by [7,10]. In the reverse direction, the individual consumption (the individual consumption
variable has been used as income variables to better fit the model) shows significant inverse
relationships (p < 0.01)in models 2 and 4 (analyse low levels of life satisfaction). This
indicates that as consumption decreases, the probability increases in that more than 25%
of a country’s citizens have satisfaction levels equal to or below 5 (model 2), and that
the percentage of people in a country with satisfaction levels between 0 and 5 increases
(model 4).

Moreover, the results show a relation positive significative (p < 0.01) between arrears
(mortgage or rent, utility bills or hire purchase) to adults 65 years or over and low levels of
life satisfaction (models 2 and 4). Therefore, a rise in arrears increases the probability that
more than 25% of a country’s citizens have satisfaction levels equal to or below 5 (model 2)
and increases the percentage of people in a country with satisfaction levels between 0 and 5
(model 4). These results are in line with [39,40] studies. In addition, in the results of model
1, self-perceived health as “very good” to adults 65 years or over variable, appear with a
relation negative significative p < 0.05. This indicates that as this variable decreases the
probability increases that more than 35% of a country’s citizens have a level equal to or
more than 9. These results are in line with the study of [33].

The analysis of the gender employment gap and well-being represented in our work
with the variable satisfaction with life confirms that the gender employment gap negatively
affects women’s well-being [23]. Model 1 shows an inverse relationship between this
variable and LS. Therefore, an increase of the gender employment gap leads to increase
in the probability that 35% of the citizens in a country have a satisfaction level equal to or
more than 9 with a probability of 1.6% (model 1). Although, the results of models 2 and
4 differ from the above because they present a relation negative significative (p < 0.01)
since they are models with low levels of LS. This indicates that as the gender employment
gap decreases, the probability increases that more than 25% of a country’s citizens have
satisfaction levels equal to or below 5 (model 2), and points out that the percentage of
people in a country with satisfaction levels between 0 and 5 increases (model 4). The gender
gap results of models 2 and 4 are not in accordance with other studies [23]. It would be
interesting to delve into the analysis of gender variables.

Regarding the environmental variables analysed, this study shows a relation negative
significative effect p < 0.01 of pollution, grime or other environmental problems with life
satisfaction in models with high satisfaction levels (models 1 and 3), and the inverse sense
in models with low satisfaction (models 2 and 4). This is in line with the study of [46,57].
However, the exposure to air pollution by particulate < 2.5 μm presents a relation positive
significative in model 1. Concerning the relationship between the noise from neighbours or
from the street variable and LS, the model 2 results show a relation inverse significative
p < 0.01. Therefore, its decrease increases the probability that more than 25% of a country’s
citizens have satisfaction levels equal to or below 5. In line with the study conducted
by [58], and in the opposite direction to the results of this work, are the studies by [59–61].

Concerning the variables of employment, this study shows a positive significative
effect p < 0.01 of the percentage of the temporary employees (15 to 64 years) with LS in
model 3, and inverse in model 4. Those results are in the same line as the studies by [15].
However, unemployment indicators show different behaviours depending on the duration
of this situation. Our research shows how unemployment, in general, maintains a positive
relationship in model 4 (model with low satisfaction 1–5). Its increase raises the percentage
of people in a country with satisfaction levels between 0 and 5 (model 4). With respect
to long-term unemployment, the results show a negative significative p < 0.05 in model
1 and p < 0.01 in model 3. Accordingly, a decrease of long-term unemployment leads to an
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increase in the probability that 35% of its citizens have a satisfaction level equal to or more
than 9 (model 1), and also increases the percentage per country of citizens with a level of
satisfaction equal to or higher than 8 (model 3). The results are similar to the study carried
out by [16–18].

Relating the inequality (Gini variable), the results show a relation positive significative
p < 0.01 in models 2 and 4, and negative in model 3. Therefore, the increase in inequality
increases the probability that more than 25% of a country’s citizens have satisfaction
levels equal to or below 5 (model 2) and that the percentage of people in a country with
satisfaction levels between 0 and 5 increases (model 4). In addition, its decrease increases
the percentage per country of citizens with a satisfaction level equal to or higher than 8
(model 3). These results are in line with the study by [62].

Furthermore, the analysis shows that the poverty indicator in a country (Pov55) shows
a significant positive relationship p < 0.01 in models 1 and 3, with a marginal effect in
model 1 (4.25%) and in model 3 (0.951). It also shows an inverse relationship with the
percentage per country of citizens at or below level 5 (model 4), but it is not significant
in model 2. These results differ from the study conducted by [62,63] and open the debate
about poverty and its effects on citizens in a developed country.

5. Conclusions

To conclude, it is possible to affirm from these results that countries with a higher
percentage of the population aged 65 and over who have arrears (mortgage or rent, utility
bills or hire purchase) present a higher percentage of citizens with low levels of LS (1–5).
Therefore, hypothesis 1 is accepted.

We can also point out that as the income of people aged 65 and over increases, the
percentage of people with life satisfaction levels equal to or higher than 8 increases (hypoth-
esis 2 is accepted), and raises the probability that a country will have more than 35% of its
population at satisfaction levels 9 and 10. In addition, as the percentage of the population
aged 65 and over who perceive their health as “very good” increases, the probability of a
country having more than 35% of its population in satisfaction levels 9 and 10 increases too,
but with a lower significance p < 0.05. Consequently, hypothesis 3 is accepted considering
its lower significance.

This paper also shows a significant inverse relationship p < 0.01 between the gender
labour gap and LS indicators in three models (models 1, 2 and 4). Model 1 is in line with
previous studies, but models 2 and 3 should be studied in more depth and detail as they
show that as the gender employment gap decreases, this increases the probability that
more than 25% of a country’s citizens have satisfaction levels equal to or below 5 (model 2)
(Hypothesis 4 is rejected), and indicates that the percentage of people in a country with
satisfaction levels between 0 and 5 increases (model 4).

With regard to the analysis of the environmental variables, specifically the variable
pollution, grime, or other environmental problems, the study reveals an inverse relationship
between this indicator and life satisfaction in the models with high levels of satisfaction
(model 1 and 3) and a positive relationship in models 2 and 4. These results are in line with
previous studies and lead to the acceptance of hypothesis 5.

Finally, it is important to note the significant positive relationship of inequality (Gini
index) with the models that represent low levels of satisfaction with life. These results go
in the same direction as other studies analysed. Unlike this, the poverty indicator shows
a relationship contrary to the expected one that should be studied further. What is more,
we believe that it would be interesting to study these variables, including developing and
underdeveloped countries in the study.
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60. JarosiŃska, D.; Héroux, M.-È.; Wilkhu, P.; Creswick, J.; Verbeek, J.; Wothge, J.; Paunović, E. Development of the WHO
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