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Abstract: Introduction: Population aging poses an unprecedented global challenge, giving rise to 

significant social, economic, and health-related complexities. The continuous growth in the older 

adult population, coupled with the feminization of aging and the gender gap in healthcare access, 

underscores the imperative to reformulate existing strategies for addressing aging. Current 

approaches often fall short in adequately addressing the unique characteristics of female aging. 

Methodology: A structured literature review was conducted as a data collection strategy. The search 

was conducted in May 2024, utilizing the Scopus, Web of Science, and PubMed databases. 

Ultimately, 157 articles were included in the review. Results: Information and Communication 

Technologies (ICTs) have emerged as a promising avenue for enhancing the quality of life of older 

adults. By providing assistance with daily tasks, stimulating cognitive function, facilitating social 

interaction, and mitigating the detrimental effects of isolation and loneliness, ICTs empower older 

adults to maintain their independence. However, a persisting gender gap, which ICTs have not fully 

addressed, remains a significant challenge. Conclusions: To ensure the efficacy of strategies aimed 

at promoting healthy aging, it is imperative to democratize access to ICTs and bridge the existing 

gender gap. Consequently, novel technological solutions must be developed, adopting a person-

centered approach. This will facilitate the creation of a society where all older adults can enjoy 

fulfilling, healthy, and active lives, while simultaneously eliminating the inequalities faced by older 

women. Primary objective: To assess the importance; need; and implementation of ICTs for 

improving older adults' health. Secondary objectives: 1. To evaluate the applicability of a gender 

perspective. 2. To assess the potential of ICTs to improve quality of life and general well-being. 

Keywords: active ageing; digital; feminisation of ageing; ICTs; loneliness; older adults; technology; 

women's health 

 

1. Introduction 

Population ageing is a global phenomenon resulting from technological advances and 

biomedical research [1,2], which poses a crucial challenge for today's societies [3,4]. In turn, increased 

life expectancy has led to an increase in the prevalence of chronic non-communicable diseases and in 

the number of older adults suffering from unwanted loneliness [5]. Thus, one of the current 

challenges is to ensure that the increase in life expectancy is accompanied by effective management 

of chronic conditions, both in terms of prevention and early diagnosis and treatment [6]. In addition, 

it is essential to address the social circumstances associated with ageing, with the aim of improving 

the quality of life of older adults [7] and reducing or mitigating the growing sense of unwanted 

loneliness that affects a significant part of this population [8]. 

Ageing is a biological, psychological and social phenomenon [9], characterised by the 

deterioration and reduction of the physiological, biochemical and physical functions of the organism 
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as a consequence of increasing chronological age [10]. The National Statistics Institute (NSI) defines 

life expectancy as “the average number of years that a person of a given age would expect to continue 

to live, if the age-specific mortality pattern observed at the time of estimation were to be maintained”. 

This concept is paralleled by population ageing or “an increase in the population aged 60 and over, 

while the population of young people aged 15 and under is declining” [11]; an indicator that reflects 

the health, social and economic conditions of a country [12]. Globally, there is a rapid increase in the 

proportion of older people, with 1 in 6 of the world's population expected to be over 60 years of age 

by 2030. This growth will continue over time, causing the number of people aged 80 and over to triple 

between 2020 and 2050, reaching 426 million [13]. Specifically, in Spain, the rapid increase in the life 

expectancy of Spanish adults (Figure 1 a) is also supported by predictions for the coming years 

(Figure 1 b) [14]. During the year 2024, the number of older adults in Spain reached 20.15%, with a 

projected increase of 30.5% in the coming years, which will support the inversion of the population 

pyramid [15]. This will lead to an overcapacity of care services for older adults, if they suffer from 

chronic non-communicable diseases that could have been prevented [16]. It is therefore essential to 

achieve the development of chronologically, but not biologically, ageing populations by maintaining 

healthy and active states [2]. 

Improvements in health systems, public health initiatives and increased health awareness have 

not been able to eliminate the gender gap in life expectancy [17]. However, although women live 

longer than men, their inclusion in the world of work [18], and the incorporation of unhealthy habits 

(previously ingrained only in men), have led to a stagnation in women's life expectancy, and with it, 

a narrowing of the gender gap (Figure 1 c) [12]. However, it has been determined that this gender 

gap will not disappear completely due to chromosomal composition [10], the effects of which become 

more pronounced as we age [17]. As a result of the loss of Y chromosome information in the male 

sex, males have a higher mortality risk [10] and thus a shorter life expectancy [15]. 

 

    (a)   (b) 
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(c) 

Figure 1. (a) Evolution of life expectancy in Spain from 1908 to 2022 by biological sex (NSI). Despite 

the significant increase in the average age of both sexes, and the narrowing of the gender gap in recent 

decades, women's life expectancy continues to be higher. (b) Projection of life expectancy in Spain up 

to 2070 (NSI). In addition, estimates of the evolution of life expectancy at birth show that it will 

continue to be higher for women. (c) Evolution of the gender gap in Spain (INE). Over the years, the 

gender gap in life expectancy between men and women has narrowed, with a limited stagnation 

observed in recent years (NSI). 

In Spain, life expectancy at age 65 is among the highest in Europe (Figure 2 a) and the world, 

with figures of 19.2 years for men and 23.2 years for women [19], revealing notable variations both 

geographically (Figure 2 b) and by gender. Population ageing is particularly pronounced in the north-

west of the country, specifically in the autonomous communities of Asturias, Castilla y León and 

Galicia, where the proportion of people over 65 exceeded 20% in 2023. In contrast, the autonomous 

communities of Ceuta, Melilla and Murcia, had the lowest rates of population ageing, at around 19% 

[20]. At the same time, all the Autonomous Communities show a dominance of the female population 

in the older age group (Figure 2 c), representing a generalised trend. 

           (a) 
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(b) (c) 

Figure 2. (a) Life expectancy at 65 in Europe. Spain is among the countries with the highest life 

expectancy in Europe and the world, with the feminisation of population ageing being observed in 

all European countries. Data obtained from the tables on life expectancy at 65 years of age in the EU, 

INE Series 2021-2022. (b) Geographical distribution of the population of adults over 65 years of age in 

Spain in 2023. The Autonomous Communities in the north of the country have the highest proportions 

of older adults in Spain, exceeding 20% in 2023. In contrast, Ceuta, Melilla and Murcia register the 

lowest figures. Source: INE. Population Structure Indicators. Results by Autonomous Community. (c) 

Feminisation of ageing. The higher proportion of women over 65 years of age is higher than that of 

men in all Spanish Autonomous Communities in 2023, producing the feminisation of ageing. 

2. Materials and Methods 

A structured literature review was conducted as a data collection strategy. The search was 

conducted in May 2024, utilizing the Scopus, Web of Science, and PubMed databases. An initial filter 

was applied to limit results to publications from 2019 onwards, ensuring access to the most recent 

literature. The search terms were keywords that initially yielded over 11,000 results for some queries. 

To refine the search, combinations of two and three terms were employed using the Boolean operator 

"AND" to logically connect concepts. Additional filters, beyond the publication year, included 

document type (articles and reviews only), publication status (published or in press), and species 

(humans only). 

Search data was entered into an Excel spreadsheet (Microsoft Corporation, Redmond, WA) 

according to the database consulted and the specific search terms used. Upon completion of the 

search, the findings were filtered in multiple phases. Phase I involved eliminating duplicate records 

identified by the search engines. In Phase II, titles were screened for relevance and alignment with 

the study's central theme. Phase III involved a review of abstracts, followed by a full-text review in 

Phase IV. 

The initial search yielded 247 articles, which were reduced to 122 after the various filtering 

phases. A secondary search of the references in the most relevant articles added 36 articles (without 

a publication year restriction). Ultimately, 157 articles were included in the review. 

3. Health in Older Adults 

The persistently greater longevity of women is a global pattern of feminisation of old age, 

characterised by a greater number of women [10,21] who, despite living longer than men, must face 

major shortcomings in quality standards [17,28,30]. Although older adults are generally perceived as 

frail, dependent and vulnerable, these are, in general, stereotypes and prejudices that associate old 

age with illness [22]. While it is true that, in older adults, health is conditioned by the circumstances 

experienced; specifically by factors that are not only physical and physiological, but mainly by 

intersectional, psychosocial, economic and cultural factors [23–26], which are determinants during 

ageing [27]. In turn, evolutionary theories also point to reproduction as an important factor 

predisposing women to greater oxidative damage [28]. Thus, women's increased reproductive strain, 

combined with the less advantageous economic, cultural and educational situations they have faced 

throughout history [29], has a cumulative negative impact on women's lives [30,31]. As a result, 
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despite living longer, older women often experience a poorer quality of life, and higher rates of 

poverty, loneliness and dependency [17,28,32]. 

In turn, senescence increases susceptibility to disease, morbidity and mortality rates [33]. It 

produces highly variable clinical sequelae such as reduced skeletal muscle, skin and bone mass and 

strength, alterations in insulin signalling, increased adipose tissue and other immunological effects 

[34]; leading to increased prevalence of chronic non-communicable diseases [35]. These diseases have 

a multi-level impact on the lives of older adults and their families [36,37], reducing their economic, 

emotional and psychological well-being, leading to increased dependency and increased need for 

treatment or hospitalisation. Furthermore, on a global scale, non-communicable chronic diseases 

exhibit substantial gender disparities, as illustrated in Figure 3. [17]. In men, diseases leading to 

premature mortality such as cancer and heart disease are common [38,39]. However, in women, acute 

diseases predominate, with chronic conditions and daily symptoms that significantly affect their 

quality of life [38–40], such as osteoarthritis, osteoporosis, autoimmune diseases, fractures, vision 

loss, depression and dementia [41], which manifest themselves alarmingly after menopause [39,42]. 

As a result of diseases arising during ageing in Spanish older adults, mobility problems (41.38%), 

hearing impairment (37.96%), cognitive impairment (26.67%) and visual impairment (23.24%) are 

common in older adults (Figure 4 c). These problems predominate in the female population (Figure 

4 a), with the exception of hearing impairment, which is more common in men (Figure 4 b) [43]. 

However, despite clear gender differences in chronic non-communicable diseases, these have 

not traditionally been studied and researched, even though men and women differ in disease 

pathophysiology, clinical manifestation, prognosis and consequences [44,45]. Thus, when men and 

women have the same disease, women are more likely to be diagnosed later, and thus more likely to 

suffer more severe consequences [39]. This is due to the lower sensitivity and specificity of traditional 

tests, as the diagnostic criteria used are based on the presentation of typical symptoms in males 

[45,46]. Therefore, the social and health bias that has existed in all societies, including biomedical 

research [47] and the lower inclusion of women in bio-health studies, has resulted in less use of 

preventive procedures by women. As a result, there is less information on the characteristics of 

women's mode of illness and, with it, gaps in knowledge about the determinants of women's health 

[40,46]. 

 

Figure 3. Global gender disparities in the health of older adults. In women, diseases that significantly 

affect quality of life are common [38–40], while in men, diseases that lead to premature mortality 

predominate [38,39]. 
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(a) (b) 

 
(c) 

Figure 4. Most prevalent problems in the Spanish population according to the European Health 

Survey in Spain 2020. (a) Problems arising from ageing in women over 65. (b) Problems arising from 

ageing in men aged 65 and over. (c) Problems arising from ageing in the population over 65 years of 

age. 

The impact of social and health bias is considerable in the evaluation of self-perceived health, as 

28.78% of women over 75 years of age have a negative perception of their health, compared to 18.42% 

of men [43]. The functional deterioration caused by ageing makes it difficult for many older adults to 

carry out instrumental (42.29%) and basic (19.46%) activities of daily living (ADLs) [43]. This situation 

is aggravated by social changes in the structure and size of families and the incorporation of women 

into the labour market, which significantly reduce the capacity of some families to cope with the 

dependency situations caused by ageing. As a result, more than 40% of older adults who need help 

in their daily lives lack the necessary assistance to carry out some of their basic activities [43], with a 

significant impact on their autonomy and quality of life. It is therefore imperative to personalise and 

improve healthcare services for older adults in order to reduce the impact of ageing on the lives of 

older adults, as well as the unintentional burden placed on their families [37]. 

4. Healthy Ageing: Active and Social 

Quality of life was defined in 1998 by the World Health Organization (WHO), [48] as “a 

perception of one's position in life in the context of the culture and value systems in which one lives 

and in relation to one's goals, expectations, standards and concerns”. While active ageing refers to 

“the process of optimising opportunities for health, participation and security to enhance quality of 

life as people age” [29]. Thus, although active ageing and quality of life are overlapping concepts, 

active ageing is seen as a dynamic process and quality of life as a state of being [48]. So while quality 

of life is influenced by personal, behavioural and economic determinants, health and social services, 

the physical environment and the social environment [2]; ageing can be influenced by behavioural 

and structural measures that shape individual experience [24]. 

In 2015, in the World report on ageing and health, WHO outlined the framework for action for 

the promotion of Healthy Ageing, highlighting the attributes that enable people to develop and 

maintain functional ability during the ageing process [7]. This framework for action considers 6 
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essential determinants: (1) determinants related to health and social services, including health 

promotion, disease prevention, curative services, long-term care and mental health services; (2) 

behavioural determinants that condition health status such as smoking, physical activity, type of diet 

or therapeutic adherence; (3) determinants related to personal, psychological, genetic and biological 

factors; (4) determinants related to the physical environment, such as safety in housing, risk of falls 

and absence of pollution; (5) determinants related to the social environment, such as level of social 

support, violence and abuse, education and literacy; (6) and economic determinants such as level of 

income, social protection and access to work. 

The quality of life of older adults is directly linked to health, participation, and safety (2). 

Consequently, to promote healthy aging among this population, a per-son-centered approach must 

be developed (37). A person-centered approach is a philosophy and methodology that prioritizes the 

individual's needs, experiences, and perspectives across all domains, including health, work, 

education, and product or service design. Rather than focusing on general objectives or universal 

standards, this approach seeks to tailor solutions to the specific needs of each individual, promoting 

their autonomy, dignity, and well-being. This translates into research aimed at deeply understanding 

human experiences, developing tools and technologies adapted to individual needs, and evaluating 

the impact of interventions from the perspective of those involved. Additionally, for healthy aging, 

older adults must have access to services, employment, and volunteering opportunities, physical 

activity, social inclusion and participation, diet and nutrition, long-term care, accessible 

environments, education, and lifelong learning, including new technologies and the internet (Figure 

5) [49]. It is well known that active ageing can improve the quality of life of those who practise it [2] 

by increasing the time of independence of older adults, enabling them to live with simple or stable 

chronic diseases, complex comorbidities, dementia and frailty [1]. For this, it is essential that older 

people maintain physical and mental health, normal cognitive function, active participation in society 

and good interpersonal relationships [50]. Regular physical activity helps to reduce the risk of some 

of the diseases associated with ageing, such as cardiovascular disease, metabolic diseases, 

osteoarthritis, cognitive impairment [51], mobility problems, disability and the risk of falls [52]. It 

also improves verbal memory, executive functioning, attention and global cognition. The evidence 

that neuroplasticity is preserved later in life creates a unique opportunity for cognitive interventions 

to delay and mitigate the onset of cognitive decline in later life. Cognitively stimulating activities are 

therefore recommended to delay age-related decline while increasing social contact through activities 

such as reading, crossword puzzles, mind games, card games or board games [51]. However, the 

participation of older adults is often conditioned by traditionally consolidated gender roles, resulting 

in differential access to resources, goods and services, which again places women at a disadvantage. 

These differences are accentuated by the worse economic situation faced by older women, who are 

more likely to have spent most of their lives in unpaid work, presenting a high risk of 

impoverishment and marginalisation. For this reason, for older women, access to paid work is a 

source of income and independence, enabling empowerment and greater participation in social 

support networks, greater satisfaction, self-esteem and improved mental health [53]. Thus, in order 

to achieve active ageing, it is imperative to understand ageing also from a gender perspective, as it 

raises awareness of the influence that gender has exerted (and exerts) on women's lives, and the 

consequences it produces at older ages; highlighting the need to promote adapted and appropriate 

strategies that eliminate gender inequalities and promote active, participatory and social ageing [23]. 
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Figure 5. Essential determinants of active ageing for older adults. To achieve active ageing, older 

adults must have access to services, employment and volunteering, physical activity, social inclusion 

and participation, diet and nutrition, long-term care, the environment and its accessibility, education 

and lifelong learning, including new technologies and the internet. The inequalities to which women 

have been subjected throughout their lives determine a new inequality in old age, making it difficult 

to access the tools necessary to achieve active ageing. 

Human beings are social, compassionate and cooperative [54] by nature, requiring social 

relationships for their well-being and maintenance of health [55]. However, today's societies are 

characterised by shrinking family size and migration of family members, causing social 

disconnection and accentuating social isolation and loneliness in older adults [56] around the world 

[57]. Despite this, many older adults live alone, maintain frequent social contact, develop satisfying 

social relationships and are active in community organisations, so living alone is not synonymous 

with unwanted isolation or loneliness [22,51]. However, problems arising from physical disability, 

frailty, lack of independence or poor health do have a limiting effect on older adults' ability to enjoy 

leisure activities, as they rely on others for daily stimulation and social interactions; these factors 

increase social isolation and loneliness in older adults [55]. In this regard, women, due to their greater 

longevity and poorer living conditions, are more likely to suffer from this lack of independence, 

leading to a higher risk of unwanted loneliness. Therefore, the scientific community suggests that 

being an older woman, being unmarried, having a low economic and/or educational level, living 

alone, having low quality social relations and health problems are associated with a higher risk of 

suffering from isolation and loneliness [54]. 

Social isolation refers to the absence of regular contact with family and friends, and of 

participation in social organisations [55]. Loneliness, however, refers to the perceptual experience of 

social isolation. Defined as the discrepancy between a person's preferred level of social contact and 

their actual level of social contact, it reflects a subjective state of involuntary lack of affection and 

closeness [58]. Loneliness, when unwanted, is a subjective source of emotional, physical and 

existential distress during older adults' later years [8]. Although older adults generally possess fewer 

tools for social reconnection [8,59], some of them develop strategies to cope with loneliness by 

accepting low levels of social contacts and keeping themselves occupied with solitary activities [60]. 

The development of loneliness is influenced by demographic variables (gender, socioeconomic status 

and education) and health variables (functional status, self-rated health and depressive symptoms) 

[61], and is triggered by events as diverse as retirement, widowhood, bereavement, mobility 

limitations or cognitive decline [5,8,57]. Once the feeling of loneliness has developed, depending on 

its duration, it can be classified into two types: transient loneliness or chronic loneliness. Transitory 

loneliness motivates reconnection with other people when coping strategies are successful, being able 

to modify expectations, evaluations or real relationships. However, when these strategies are 
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unsuccessful, chronic loneliness occurs, leading to a snowball effect, increasing social isolation and 

thus producing increasingly severe health consequences (Figure 6) [58,62]. People suffering from 

chronic loneliness enter a vicious circle: they are often physically inactive, exhibiting harmful 

sedentary behaviours [63] that trigger pathologies such as high blood pressure, atherosclerosis, 

stroke, functional impairment, depression or dementia, which ultimately result in an increased risk 

of mortality [64,65]. 

 

Figure 6. Process of development of the feeling of loneliness. As a consequence of the discrepancy 

between the desired level of social contact and the actual level of social contact, a subjective state of 

involuntary lack of affection and closeness is produced. In cases where the person lacks the necessary 

tools to cope with the situation of loneliness, it will lead to increasing isolation until it becomes 

chronic. This situation is particularly serious in the case of older adults (mainly women), who have 

fewer tools for reconnection, so that, as a result of the situation of loneliness, they end up developing 

multiple pathologies that increase the risk of mortality. 

5. Information and Communication Technologies (ICTs): A New Opportunity to Assist Older 

Adults 

Demographic changes and increasing longevity pose serious challenges for the care of older 

people. While ageing at home is a desirable option for many, the reality is that there are situations 

where nursing homes become a necessary alternative. The choice of where to grow old is a decision 

conditioned not only by the person's wishes, but also by his or her needs and available resources [66]. 

In this regard, older adults are considered a population likely to have insufficient income and limited 

resources to manage unexpected changes in their lives, relying in many cases on social services and 

community assistance to live independently at home [67]. For them, home represents a familiar, safe 

and memory-laden space that provides a sense of belonging and benefits attention and memory [68]. 

Thus, leaving home can be a traumatic uprooting, resulting in isolation from friends and family, loss 

of identity, stress, anxiety, depression and accelerated cognitive decline. It is therefore particularly 

important that in cases of leaving home, if the decision is made to age in a nursing home, it should 

be easily accessible, and that it should support older adults' individuality, participation, engagement 

and social connectedness [69]. However, the growing demand for long-term ser-vices and the scarcity 

of resources are forcing a rethink of traditional care models. It is therefore imperative to develop 

innovative strategies that enable older people to age in a dignified and safe manner, whether at home 

or in residential care, combining quality care with a person-centred approach and individual needs 

[68]. In this scenario, technological advances create a unique opportunity through the creation of 

smart living environments [63], which provide a context-aware, personalised, anticipatory, adaptive, 

ubiquitous, transparent, accessible and gender-sensitive service [68]. New technologies are a reality 

in our daily lives and have become facilitators of processes, both at home and in the workplace and 
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healthcare. Information and Communication Technologies (ICT’s) are the set of tools and resources 

that enable the creation, storage, processing, and transmission of information digitally. From 

computers and smartphones to internet networks and software, ICT has revolutionized the way we 

communicate, work, and live. Its scientific foundation lies in disciplines such as information theory, 

electronics, computer science, and telecommunications, and its impact extends to all areas of society, 

from scientific research to education and entertainment 

At the same time, as the years go by, older adults' need for health care increases. In many cases, 

they require regular medical check-ups and chronic treatments, and follow-up care is particularly 

important when they live alone or are frail [70]. Currently, there are many strategies used to improve 

the quality of life of older adults, but one of the most widely used is adapting the home to increase 

safety and mobility, facilitate the use of assistive devices, and maintain familiarity [60]. The 

implementation of ICTs within the home makes it possible to objectively assess the severity of 

situations faced by the older adult (Figure 7) through the use of portable sensors. These sensors, 

placed in different areas of the home and body regions [71], allow biomechanical and physiological 

data to be collected passively [72], monitoring the older adult's condition in real time. For their 

assessment, the scientific community recommends combining biological and environmental signals, 

as this improves the characterisation of the health and risk faced by older adults in their daily lives 

[71]. Gait parameters such as speed, cadence, stride length or sway can allow detection of health 

problems, postural changes and prediction of falls [73]. Analysis of activities of daily living (ADLs), 

behaviour, facial expressions, number of steps taken, time spent being active, number of calories 

consumed, energy expenditure, quality of movement or sleep is also recommended [71,73]. It is also 

essential to monitor body temperature, hydration level, weight, heart rate, blood pressure, oxygen 

saturation and glucose levels, among others. Thanks to the integration of all this information and its 

subsequent analysis through algorithms, deviations and patterns that are early indicators of disease 

can be detected, enabling early action and the adoption of measures aimed at reducing the risk to 

which older adults are exposed [74]. In turn, the use of ICTs enables them to improve self-

management of chronic diseases [67], as by understanding their diseases, older adults can better 

manage them, maintaining control over their lives and being empowered [37]. 

ICTs are also useful in preventing, early detection and combating loneliness. However, although 

it is possible to detect and assess a person's loneliness through the use of sensors [63], there are a 

number of limitations to their application. One limitations is the difficulty in accurately tracking the 

activities of the older adult when living with others, in which case the use of sensors embedded in 

clothing, footwear, wrists, pendants or the trunk is recommended [72]. In the process of preventing 

and eliminating loneliness, the participation of older adults in activities that enhance their well-being 

and improve their quality of life is recommended [59]. In this regard, the use of the Internet can be a 

great ally, allowing for the maintenance and enhancement of existing relationships, as well as the 

forging of new social connections [54,75]. While ICTs can facilitate social connection and reduce 

feelings of isolation, their effectiveness depends on several factors, such as digital literacy and gender 

[54,61]. These difficulties were particularly noticeable at critical times of social distancing such as the 

Covid-19 pandemic [62], when digital contact helped to alleviate the feeling of loneliness, which was 

predominant among women. However, although ICTs facilitate social connection and reduce feelings 

of loneliness in the short term, the scientific community disagrees as to their effectiveness [59,61], 

concluding that, although digital technology cannot replace human contact, it can be a very useful 

complement in the lives of older adults to combat loneliness. Thus, it is essential to complement the 

use of technologies with strategies that promote face-to-face social interaction and participation in 

meaningful activities. 

The robotic assistive platforms specifically for older adults available on the market offer a 

multitude of services. These include medication management, memory training, various services 

based on ADLs and instrumental activities of daily living (IADLs), support for the management of 

mental health disorders, assistance in achieving a healthy lifestyle, promotion of physical activity and 

nutritional changes [70,76]. However, the magnitude of population ageing is such that it will require 

the design of new robotic platforms that are eco-friendly and environmentally friendly, capable of 
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improving the lives of older adults without interfering with their daily lives [49]. These platforms 

should be customizable, allowing them to be adapted to the user's personal tastes and history, so as 

to enhance their use [77]. Available evidence supports that the use of ICTs in older adults produces 

a calming effect that reduces cortisol levels, blood pressure and heart rate, and increases oxytocin 

levels [78–80]. Thanks to ICTs, older adults can easily maintain a healthy lifestyle, thus preventing 

the onset of diseases, while favouring the development of multiple tasks, promoting personal 

autonomy, facilitating interaction with other people, reducing the level of cognitive impairment and 

improving their quality of life [67,70,81,82]. However, many older adults are still reluctant to accept 

their use, believing (wrongly) that using them makes them frail and dependent [83]. And even once 

accepted, they may abandon them because of difficulties in using them [8], lack of information, 

discomfort, interference with daily life or unwillingness to justify behaviours considered abnormal 

by the platforms. However, although the use of assistive robotic platforms for older adults currently 

causes concern and mistrust [78], their correct use will allow their usefulness to be recognised, 

making them allies and companions of older adults. 

However, a serious design problem with current care platforms is that, although they collect 

information on the life context in which older adults age, their algorithms do not take into account 

sex and gender dimensions, which can lead to biassed, erroneous and discriminatory results for 

women [84]. This is a serious problem, as the feminisation of ageing is a predominant global reality, 

yet it continues to be neglected, negatively affecting women. In turn, although most older adults want 

to prevent the aggravation of their chronic problems, in some cases there are economic constraints 

that not only prevent them from maintaining a healthy diet, covering their medical treatments, 

coping with unforeseen events [37], but also make it difficult to access assistive technologies, 

especially among women. Therefore, providers of ICTs for older adults will need to take into 

consideration and adapt to the realities of the ageing population. At the same time, they should take 

into account that it is not possible to implement a homogeneous evaluation of the problems detected 

by the sensors in ICTs, if the aim is to prevent and detect early the emergency situations that older 

adults face in their daily lives, given the gender differences that are evident. Furthermore, it is 

essential to bear in mind that, although the use of these platforms has many benefits for the lives of 

older adults, they cannot replace human interaction, since in the final stage of their lives older adults 

may have needs that compromise their dignity, which are difficult to manage by means of a robotic 

assistive platform alone [85]. 

 

Figure 7. General characteristics, functions and parameters monitored by the robotic assistive 

platforms specifically designed for older adults. The platform monitors multiple parameters of the 

older adult at home and after analysis, depending on the adequacy of the parameters, executes normal 

functions or emergency functions (such as alerting health professionals or family members, 

depending on the severity). 

6. Conclusions: ICTs as Allies of Well-Being 
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Society is facing an unprecedented demographic challenge, population ageing. Driven by 

increasing life expectancy and low birth rates, the age transition has significant personal, social and 

economic impacts, producing a series of challenges that need to be addressed comprehensively. 

Older adults often have greater health needs, re-quiring more support in their daily lives, increasing 

the pressure on health and social care systems and their families. During ageing, older adults face a 

number of problems, which are particularly noticeable for women. In this respect, the use of ICTs 

specifically designed for older adults is promising, offering a multitude of benefits for older adults, 

as long as they are designed with gender differences in ageing in mind. New robotic assistive 

platforms should be able to improve the quality of life of older adults through telecare, home 

automation and access to leisure and cultural services, enabling older adults to achieve active ageing, 

staying active and independent by promoting physical activity, continuous learning, social 

participation, communication and social interaction; thus enabling the prevention, detection and 

early treatment of age-related emergencies. Therefore, the implementation of ICTs in the daily life of 

old-er adults is promising by enabling them to live independently at home for longer, providing them 

with a context-aware, personalsed, anticipatory, adaptive, ubiquitous, transparent, accessible and 

gender-sensitive service, in a scenario where families can-not cope alone with the dependency 

situation of their relatives. On the other hand, it is imperative and crucial to provide equitable access 

to affordable, high-quality ICTs for older adults. This can be achieved through collaborative efforts 

with stakeholders and decision-makers, ensuring gender parity. Moreover, the integration of an 

inclusive service model for older adults, coupled with adequate health insurance coverage, would 

facilitate the development of comprehensive intervention plans for aging-in-place seniors. 

However, the utilization of ICTs also presents a range of challenges that must be addressed to 

guarantee that these technologies improve the quality of life of older adults. At present, two barriers 

still need to be eliminated: the digital divide and the gender divide. The digital divide to ensure that 

all older adults have access to ICTs and learn how to use them safely and effectively. And the gender 

gap, still persistent in assistive technology, to ensure adequate care for older women. Therefore, 

providers of assistive robotic platforms must design them according to the personal, economic, social, 

family, gender, health and independence circumstances of older adults, adapting to the differential 

socio-economic and health conditions of men and women. Considering that the feminisation of 

ageing is a global reality, and that despite the fact that women live longer, they age less well and have 

different needs than men. 

In conclusion, population ageing is a complex phenomenon that requires a com-prehensive and 

multi-sectoral response, and while ICTs represent a powerful tool to address some of the challenges 

of ageing and improve the quality of life of older adults, it is important to use them responsibly and 

ethically, taking into account the specific needs and preferences of older adults. And that, while 

population ageing presents a number of challenges, it also offers opportunities to build a more 

positive and inclusive future. Harnessing the potential of ICTs by adopting a person-centred 

approach is therefore a unique opportunity to create a society in which all older adults can live full, 

healthy and active lives, and in which the inequalities faced by older women are eliminated. 

A limitation of this study is the inclusion of some Spanish statistics rather than international 

data. However, this also presents an opportunity to expand the research to other countries with 

different social realities and quality of life. These future research directions will enable objective and 

subjective comparisons of the actual possibilities for implementing ICTs to contribute to active and 

healthy aging among older adults. 
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