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Abstract: Elderly individuals are adults who are often treated like children and, even worse, as numbers. Physical and mental 

degeneration is to some extent an inevitable occurrence. The problem that is not yet solved by biology and medicine lies in the 

acceleration of decay and the severity of certain pathologies. There is a relationship between the health of the elderly and their previous 

lifestyles, current social conditions, network of emotional relationships, and their personality structure. The organization and culture 

of society, still shaped by the principles of modernity, are the second major obstacle to the well-being of the elderly. On the one hand, 

the elderly face difficulties due to the organization of cities, transportation, housing structures, services, and families. On the other 

hand, the elderly’s condition is hindered by mental images, prejudices, ethical principles, cultural stereotypes, or by a social 

organization and culture modelled on the healthy, productive, reproductive adult male inserted into a family unit. The aim of this essay 

is reviewing the literature on AHA (active and healthy ageing), analyse the theoretical models and definitions, explore related normative 

terms and concepts, and create a comprehensive thematic overview of what constitutes AHA’s dimensions, attributes, antecedents, and 

consequences. 

 

Key words: Physical activity, elderly, ageing, education. 

 

1. Ageing: Definition of Terms 

“Elderly”, “senior”, “golden years”, …, despite their 

semantic neutrality, these terms often carry a negative 

connotation. Neutral definitions and interpretations 

merely indicate a situation, not their positive or 

negative value. It is simply a description of a situation. 

To ensure that it remains a mere description of a 

situation, it is important to educate people on how to 

approach and live through aging. 

As an individual, the elderly should enjoy certain 

fundamental rights, including freedom and autonomy. 

Too often, the lack of an active and healthy lifestyle, 

which is seen as a prerequisite for inevitable illness, 

restricts the elderly person to become dependent on the 

assistance of others. Lack of movement is correlated 

with numerous adult-onset conditions that become 

more prevalent with age. An active lifestyle, with 

regular physical exercise, helps to maintain 
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independence, to avoid mandatory dependence on 

others, to slow down physical and cognitive decline, 

and therefore to be free [1]. 

Conventionally, the completion of the sixty-fifth 

year of age marks the transition from adulthood to old 

age. Although this definition may be debatable, it 

remains a useful tool for those who need to place an 

individual in age-related epidemiological studies, 

identifying specific characteristics.  

Furthermore, there is no unanimous consensus in the 

“ageing literature” as to when old age begins, and there 

are no specific guidelines regarding the minimum age 

of participants in studies that examine various aspects 

of the aging process. In most cases, international 

guidelines apply to individuals over 65 years of age, but 

in certain respects, they may also concern adults 

between the ages of 50 and 64 who are affected by 

clinically significant chronic conditions or functional 

limitations that reduce their ability to move, their 
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physical fitness, or physical activity. 

In the educational context, Vanna Iori [2] calls for 

“education on aging, which leverages a culture of old 

age aimed not only at the elderly themselves, but at 

training people of all ages, so that old age is not 

perceived as a reality to be removed from one’s 

youthful or adult life plan”. 

This reflection leads, in childhood, adulthood, and 

old age, to the need to take into account the 

psychophysical unity of the human being and, therefore, 

not to dissociate exercises aimed at developing physical 

components from the emotional resonance produced by 

the effects of the exercises themselves. 

2. The Education of the Human Being 

through Physical Activity: An Italian Point of 

View 

Since ancient times, physical development has been 

considered purely for practical purposes, such as for 

warfare, to escape the dangers of natural environments, 

hunting, and so on. It is clear that these concerns, which 

result in a series of exercises to allow the body to 

achieve a certain mobility and strength, are part of a 

perspective of education that, only apparently, does not 

concern educational facts. 

Maria Luisa De Natale [3] stresses that “aging, as a 

result of the systematic interaction of biological, 

psychological, and social processes, is a lifelong 

process that begins at birth”. Cesa-Bianchi and Cristini 

[4] note that “one can begin to age as one grows, and 

continue to grow as one ages”. 

It is impossible to conceive of education except as an 

attitude that concerns the human person in the unity and 

totality of being itself, interiority that manifests itself in 

an exteriority, soul that lives in and through the body. 

“Education, in fact, is always synonymous with 

‘personalization’ or the original identity profile of each 

person in a form that is not dissociated from the 

reference to shared orientations” [5]. Thus, only in a 

personalistic position, the concept of movement 

education is clarified, coming out of every ambiguity, 

reiterating its essential formative concern, perfection, 

development, or enhancement of the inherent abilities 

of each individual, who is a whole in which it is 

impossible to establish fractures, let alone oppositions 

[6]. The Thomistic assertion that man is always this 

man with this soul and with these particular bones is 

highly significant in clarifying the impossibility of a 

dualistic perspective, which, on the pedagogical level, 

would prevent an adequate vision of the educational 

process [7]. If one wants to talk about education, it must 

always concern the human person in the totality of his 

being and existence: it must be education of man as 

man, soul, and body [8]. If one wished to analyse the 

educational process, distinguishing it into its various 

forms or attitudes, this is possible, provided that the 

distinction remains on the theoretical level of pedagogy, 

without presuming to materialize on the practical level 

of education. 

If culture is a unified entity, then education is also a 

unity. It would be limiting to conceive an educational 

program that has as its guiding principle the 

achievement of a particular specialization without first 

having a precise awareness of the whole [9]. 

Even motor education falls within this context. 

Developing and maintaining physical abilities in 

isolation from the context in which the body can 

acquire its precise function would be misleading. 

If during the developmental age it would not be 

meaningful to talk about motor education solely based 

on practical concerns, such as those related to sports 

practice, in the adult and elderly person the concept is 

reversed. The regular practice of physical activity often 

solves practical needs for physical independence and 

autonomy, slowing down all problems that arise with 

aging and ensuring the full development of the person 

throughout their life. 

Educating the elderly person about movement is not 

easy, but neither is it impossible. Simple exercises that 

recall natural movements and daily gestures should be 

used and proposed. Specifically, technology and 

modern equipment that furnish most gyms allow for 
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customization of exercises and adaptation of the 

necessary loads, not only to “shape” the person, but to 

“reclaim” their motor function. 

Education in general and education for an active and 

healthy lifestyle are the most important tools that a 

population can possess to exercise the right to health 

and to contribute to the implementation of strategies for 

its promotion. The WHO (1948) states in its 

constitutive preamble: “Health is a state of complete 

physical, mental, and social well-being, and not merely 

the absence of disease or infirmity [...]. It is a right of 

all citizens, regardless of their age, sex, race, religious 

and political beliefs, social, cultural, and economic 

level. [...] It is a value that each of us has and must 

defend, both alone and together with the community...” 

Loiero [10] emphasizes that “a healthy person is not 

someone who always feels good at all levels, but one 

who strives, in any situation of life, in a state of 

psychological discomfort, physical illness, social 

illness, to use the abilities they possess to achieve a 

balance, albeit precarious, to find a dynamic sense, a 

way of life compatible with the contingent factors that 

condition their life”. 

If a person is not independent, how can they freely 

participate in social activities and practice those that 

contribute to their own well-being? Educating about 

movement in this context means understanding the 

importance of physical activity for an active lifestyle, 

unlearning the habit of sedentariness, understanding 

and practicing appropriate nutritional habits, 

explaining which forms of movement, in the right ways, 

quantities, and intensities, achieve, maintain, and 

improve physical efficiency and, consequently, 

autonomy, social relationships, and health. A parallel 

active lifestyle, in which physical exercise is the central 

pivot, slows down the physical and psychological 

degenerative processes associated with aging. 

WHO [11] also indicates that the benefits of physical 

activity for the elderly can be identified in three general 

areas: physiological, psychological, and social. These 

three areas are closely connected, and their 

characteristics affirm the principle of the unity of the 

human person. 

3. Active Ageing 

A review was conducted on peer-reviewed AA and 

HA models in Embase.com, Medline (Ovid), Cochrane 

CENTRAL, CINAHL, PsycINFO, and Web of Science 

until November 2022, with the inclusion of original 

theoretical papers, concept analyses, and reviews that 

proposed new models. 

As one ages, structural and functional deterioration 

occurs even in the absence of pathological conditions. 

These age-related changes affect a wide range of tissues, 

organs, and functions that can cumulatively impact 

daily activities and the maintenance of physical 

independence. The decline in maximal aerobic capacity 

(VO2 max) and skeletal muscle performance in old age 

are two examples of physiological aging. Toth et al. [12] 

and Binder et al. [13] noted that variations in each of 

these measures are important factors in exercise 

tolerance and functional capacity among the elderly. 

DiPietro et al. [14] and Westerterp [15] indicate that 

older adults generally engage in less physical activity 

than their younger counterparts, and the physical 

activities that are most popular among older adults tend 

to be of lower intensity (e.g., walking, gardening, low-

impact aerobics) when compared to those performed by 

younger adults (e.g., running, high-impact aerobics). 

Lakatta and Levy [16], Shepard [17], and Singh [18] 

highlight that the relative risk of developing chronic 

diseases such as cardiovascular diseases, type 2 

diabetes, obesity, and certain cancers increases with 

age. In addition, older adults have a higher prevalence 

of degenerative musculoskeletal disorders such as 

osteoporosis, arthritis, and sarcopenia. 

In 2002, the World Health Organization (WHO) [19] 

introduced the concept of AA (active ageing), defined 

as the process of optimizing health, participation, and 

security opportunities to improve the quality of life of 

aging individuals. Quality of life includes “the 

individual perception of their position in the social and 
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cultural context in which they live, in relation to their 

goals and expectations” [19]. Although there is some 

overlap between active ageing and quality of life, the 

former should be seen as a dynamic process, while the 

latter is a state of being [20]. Being “Active” means 

actively participating in social, economic, cultural, and 

spiritual activities. The participation of the elderly in 

active ageing is often a central component. Therefore, 

AA is a complex composition of determinants with 

multiple interrelationships. This multidimensional 

aspect is also recognized by Bowling [21] who, echoing 

both WHO [22] and Walker [23], states that “AA has 

been described as activity, health, independence, and 

productivity in old age, as well as participation, 

empowerment, and meaningful activities that 

contribute to well-being”. 

The WHO identifies seven determinants for AA, and 

all of them could contribute to the quality of life of 

older adults. Among the “behavioral” determinants is 

physical activity and exercise. Although these terms are 

often used synonymously, their meanings are well 

distinguished in the literature. 

Physical activity is defined as any bodily movement 

produced by skeletal muscle contractions that results in 

a substantial increase in energy consumption at rest. 

Exercise is defined as a type of physical activity 

characterized by a planned and structured program, 

involving repetitive bodily movements, with the goal of 

improving or maintaining one or more components of 

physical fitness. 

Physical fitness is typically defined as a set of 

characteristics that people have or should achieve and 

maintain to perform daily work and recreational 

activities without excessive fatigue [24]. 

These characteristics are usually divided into 

conditional and coordinative abilities, related to 

specific motor skills and health. Participation in 

exercise and physical activity has been shown to result 

in clear improvements in physical fitness. Sedentary 

lifestyle is defined as a way or style of life that requires 

minimal physical activity and encourages inactivity 

due to limited choices, disincentives, and/or structural 

or financial barriers. 

In the last 25 years, there has been significant 

evidence of the benefits of regular exercise and 

physical activity for older adults, including those with 

chronic diseases and disabilities. The World Health 

Organization [25] indicates that regular physical 

activity reduces the risk of many diseases. It also states 

that all adults should avoid inactivity, that some 

exercises are better than others, and that adults who 

engage in a certain type of exercise derive health 

benefits. 

Masoro [26] and Weinert and Timiras [27] observe 

that aging is a complex process involving numerous 

factors that interact with each other, including primary 

aging processes, secondary aging effects (those 

resulting from chronic diseases and lifestyle behaviors), 

and genetic factors. Regular physical activity increases 

average lifespan by affecting the development of 

chronic diseases, reducing the effects of secondary 

aging, and restoring functional capacity in previously 

sedentary elderly individuals. The works of Huang et al. 

[28] and Lemmer et al. [29] have shown that specific 

physical exercises can increase aerobic capacity and 

muscle strength in the elderly by 20%-30%. 

The normal decline in functional capacity due to 

aging should not limit the ability of the elderly to 

engage in aerobic or muscle-strengthening exercises. 

Okazaki et al. [30] and Roth et al. [31] specify that 

physiological aging alters some of the mechanisms and 

times with which elderly men and women adapt to a 

given training stimulus. That is, the elderly takes longer 

to reach the same level of improvement, with some 

differences between sexes. 

When studying centenarians or other long-lived 

individuals, their longevity is often attributed to a 

healthy and active lifestyle. Typically, three 

characteristic behaviors are mentioned, including 

regular exercise, maintaining a social network, and 

maintaining a positive mental attitude [32]. Regular 

physical activity seems to be the only “lifestyle” 
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behavior identified so far, along with calorie reduction, 

that can positively influence a wide range of 

physiological systems and risk factors for chronic 

diseases and can also be associated with improvements 

in mental health and social integration [33-35]. 

Therefore, despite the great differences in genetic 

background among individuals of a certain age group, 

physical activity appears to be a lifestyle factor that 

discriminates between individuals who have aged well 

and those who have aged poorly [23]. There is 

substantial evidence that exercise and physical activity 

have a significant impact on numerous psychological 

parameters and overall well-being, or quality of life. 

Both physical fitness and participation in aerobic 

training are associated with a reduced risk of depression 

or anxiety [36, 37]. Exercise and physical activity have 

an impact on psychological well-being due to their 

moderating and mediating effects on constructs such as 

self-concept and self-esteem [38]. For many elderly 

individuals, aging is associated with a perceived loss of 

control [39]. Since the perception of control over one’s 

life is notoriously linked to an individual’s health and 

well-being, exercise researchers have begun to focus on 

the relationship between activity and various indices of 

psychosocial control, self-efficacy, and perceived 

competence [40]. McAuley and Katula [35] concluded 

that studies including physical exercise report 

significant improvements in both physical fitness and 

self-efficacy among elderly individuals. 

There is a growing recognition that exercise-induced 

self-efficacy is not only an important measure of 

activity participation, but also a significant predictor of 

notable behavioral change among sedentary 

populations [36]. 

In later life, mobility is closely linked to life 

expectancy. Geriatric care clinics routinely use a range 

of mobility tests to evaluate the general health and 

wellbeing of their patients, including tests of gait speed 

and grip strength [41, 42]. Skeletal muscle fitness is a 

key determinant of mobility in later life and is 

particularly important for longevity due to its central 

role in whole-body metabolic health. Interestingly, a 

single bout of exercise can increase muscle insulin 

sensitivity, with the effect lasting up to several days, 

which highlights the remarkable benefits of physical 

activity [33, 43-47]. Furthermore, exercise training 

produces long-term changes in the structure and 

function of skeletal muscle, as well as promoting 

metabolic, cardiovascular, and mental health, all of 

which are beneficial for ageing [48]. Regular physical 

activity is associated with a longer health span, while 

reduced mobility can have serious consequences for the 

elderly, including a higher risk of mortality. Thus, the 

ability to move around freely is crucial for survival in 

later life [49, 50]. Exercise is often referred to as a 

“polypill” due to the pleiotropic benefits it confers on 

different body systems and its potential to stave off 

chronic diseases and the age-related decline in organ 

function [51]. 

It is worth noting that while regular exercise can 

promote health, even when undertaken later in life, 

skeletal muscle is prone to age-related deterioration, 

which can begin as early as the mid-40s [52-54]. 

Changes in muscle function and structure that occur 

during aging are often accompanied by significant 

changes in tissue metabolism. In aging muscle, 

damaged mitochondria become less functional, and 

substrate utilization is dysregulated, which can lead to 

lipid accumulation and the development of insulin 

resistance and other metabolic disorders. 

Fortunately, lifelong exercise training has been 

shown to be an effective countermeasure against age-

related skeletal muscle degeneration in the elderly [49, 

50]. 

4. Healthy Ageing 

The rise in life expectancy at birth, coupled with a 

global shift toward an aging population, has brought 

about unprecedented social and economic challenges 

for the modern world [55]. The fact that individuals are 

living longer is a cause for concern as it often coincides 

with an increase in years spent dealing with illness and 
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poor health. In light of this, the question of how to 

promote HA (healthy aging) in the population has 

become increasingly important [56]. 

The WHO defines HA as the ability to maintain a 

functional capacity that allows individuals to meet their 

needs and participate in their society within the context 

of their environment. However, there are multiple other 

definitions of HA in existence. Despite past efforts to 

explore HA, there has been an abundance of normative 

terms, such as active, resilient, and successful aging, 

among many others. There is also a great deal of 

heterogeneity in the way conceptual models and 

definitions are operationalized [57-60]. The difficulty 

in achieving conceptual clarity in these terms could stem 

from the complex network of biological mechanisms 

that underlie the aging process, as well as the different 

meanings that HA may have for different populations 

and contexts [60-67]. Moreover, ongoing debates 

regarding the concept of health add further complexity 

to the issue. As a result, aligning concepts is a crucial 

step in shaping policies and optimizing HA in accordance 

with the targets set by the WHO for 2030 [68]. 

It is essential to understand the theoretical 

foundations that underlie the operationalizations of HA 

for two primary reasons. Firstly, doing so will help 

advance empirical research by establishing clear 

conceptual dimensions and outcomes across various 

populations and contexts. Secondly, this understanding 

will enable the implementation of evidence-based 

strategies that target the biological, demographic, 

social, psychological, and behavioral determinants of 

HA in these settings [69, 70]. 

Despite the efforts of several researchers who have 

attempted to review and analyze the theoretical models 

of HA and associated terms, achieving a clear 

understanding has proved to be a complex task [71-74]. 

For example, Chapman [73] has reflected on six 

frameworks of aging well, constructing a narrative 

around self-development that accompanies life changes. 

However, more recent reviews have focused on 

critiquing existing models and exploring researcher vs. 

older adult definitions, as well as questions around the 

feasibility and desirability of HA. It is important to 

rethink the foundations of HA theoretical models and 

establish a clear basis for future studies by using a 

combination of systematic review and conceptual 

analysis methods. Therefore, there is a need for a 

standardized approach to understanding the use of 

terms referring to HA and mapping out the 

characteristics of this concept.  

Menassa et al. [75] reveal that the conceptualization 

of HA in the literature has been recurrent and 

heterogeneous, with most of the research conducted in 

developed countries. However, it is widely agreed that 

HA depends on personal characteristics, resources, 

goals, and context-specific factors across subjective 

and objective dimensions, including cognitive, physical, 

psychological, social, environmental, political, cultural, 

economic, demographic, and spiritual. Two dominant 

approaches can be used to define HA, either separately 

or combined: one through health outcomes across 

cognitive, physical, social, and psychological 

dimensions, which are mainly depicted as the absence 

of disease and disability at the individual level, and 

compression of morbidity and mortality at the 

population level, and one through developmental 

adaptation processes of lifelong, dynamic person-

environment interactions to changes accompanying 

aging across many dimensions. HA can also be further 

defined based on congruence with the environment or 

health promotion and empowerment. 

Wahl [72] indicates that previous studies have 

classified models of HA based on both objective and 

subjective criteria and adaptive mechanisms. Other 

authors [73 74, 76-78] have emphasized broader 

environmental, developmental, and adaptive 

approaches, with some highlighting the importance of 

disability and the continuous reconstruction of the self 

in response to changes that occur with ageing. Ryff [78] 

called for integrating lifespan development theories in 

psychology to strengthen theoretical frameworks for 

each dimension of HA more than three decades ago, 
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and recent models have been built upon earlier theories, 

including lifespan and psychological development, 

primarily by adapting previously proposed models to 

specific contexts and populations [75]. 

Formulating one comprehensive theoretical model or 

definition of HA is practically difficult, even if it is 

desirable. This is because the focus on person-context 

interactions and the evolving understanding of 

subjective and objective dimensions in HA makes it 

difficult. For example, some psychological/behavioral 

constructs are now widely seen as sociocultural 

responses to life events, rather than just biological 

individual manifestations [79]. This point becomes 

more apparent when comparing findings with the WHO 

HA definition. Although there is overall alignment as a 

lifelong process that depends on intrinsic capacities, 

functional abilities, and interaction with the 

environment, some domains in the WHO definition 

overlap, requiring further differentiation to harmonize 

operationalizations. For instance, the contribution to 

society classified by WHO as a functional ability 

dimension overlaps with the environment dimension 

and can be considered a social dimension [75]. 

Additionally, the conceptualization of health, which is 

fundamental to HA, is inherently elusive and complex. 

Haverkamp et al. [66] argue that health is a family of 

diverse “thick concepts” that cannot be unified under 

one single concept. The multidimensionality and 

conceptual variety found can explain to a great extent 

the heterogeneity found in HA operational definitions, 

making it challenging to compare findings, their 

validity, applicability, and impact on healthcare 

decisions and policies [59, 71, 80, 81]. 

Menassa et al. [75] present a case for specific and 

context-sensitive conceptual guidance on HA that can 

bridge the gap between theory and practice and 

streamline HA operationalizations across dimensions. 

The study highlights notable gaps in HA 

conceptualizations specific to gender, disability, 

ethnicity, and low- and middle-income countries. 

Findings also call for critical reflection and 

reconsideration of current social and healthcare 

systems that can facilitate HA by shifting from a 

negative focus on ageism and disease management to a 

more positive, adaptive, and context-specific approach. 

This can be achieved through targeted interventions 

that prioritize health promotion opportunities and 

equitable access throughout the life course to 

strengthen baseline capacities. In addition, providing 

adequate resources and supportive environments that 

enable individuals to thrive and age healthily based on 

their priorities, network, and goals are vital contextual 

factors. 

5. Conclusions 

Elderly individuals aged 65 and above derive 

substantial health benefits from regular physical 

activity, which persist throughout their lifespan. 

Promoting physical activity among the elderly is 

particularly important because this population is the 

least physically active among all age groups. While 

physical activity cannot halt the biological aging 

process, scientific evidence suggests that regular 

exercise can minimize the effects of an otherwise 

sedentary lifestyle, and thus increase longevity and 

prolong active life, while limiting the development and 

progression of chronic diseases and disabling 

conditions that lead to social exclusion. Additionally, 

emerging evidence suggests psychological and 

cognitive benefits from regular exercise participation 

among the elderly. 

There are objective, subjective, and descriptive 

methods for designing a physical exercise program. 

The more specific and personalized the program, the 

more likely it is to achieve predetermined goals. An 

initial interview using questionnaires and the ability to 

perform low-impact and non-invasive physical tests 

provide useful data to identify potential areas of risk for 

an individual, as well as reasonable starting points for 

recommended exercise intensities and volumes. 

It is not possible to describe in detail exercise 

programs that optimize physical functionality and 
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health in all elderly groups. However, it can be stated 

that a combination of aerobic and strength activities 

seems more effective than either form of exercise alone 

in counteracting the deleterious effects of a sedentary 

lifestyle on health and the functioning of the 

cardiovascular system and skeletal muscles. 

The outcome of the treatment of some geriatric 

syndromes and conditions is more effective with high-

intensity exercise, such as type 2 diabetes, depression, 

osteopenia, sarcopenia, and muscle weakness. Therefore, 

it is essential to define an individual’s capabilities 

before beginning a physical exercise program. 

The acute effects of a single session of aerobic 

exercise are relatively short-lived, and the chronic 

adaptations to repeated exercise sessions are quickly 

lost once training is discontinued, even among 

regularly active elderly individuals. 

The onset and type of physiological decline with age 

vary among physiological systems and sexes, and some 

training adaptation responses depend on age and sex. 

Thus, the extent to which exercise can reverse age-

related physiological deterioration may depend, in part, 

on hormonal status and the age at which the 

intervention begins. 

Ideally, proper exercise education for the elderly 

should include aerobic, muscle-strengthening, and 

flexibility exercises. Furthermore, individuals at risk of 

falling or with mobility impairments should perform 

specific exercises to improve balance, in addition to 

other physical fitness components related to health. 

It is worth noting that the terms concept, model, 

definition, and theory are used interchangeably in the 

literature on healthy ageing. To develop operational 

definitions that are both theoretically sound and 

practically useful, it is necessary to differentiate 

between these terms and adopt appropriate theory 

development methods. Moreover, the 

conceptualizations of healthy ageing have evolved over 

time, with different terms reflecting the prevailing 

social and economic concerns of the era. For example, 

earlier literature from the USA emphasized 

disengagement, activity, adjustment, and successful 

ageing, reflecting a concern with youth unemployment 

and retirement policies, while more recent literature 

from Europe has emphasized concepts such as active, 

resilient, and healthy ageing, reflecting concerns 

around demographic changes and health promotion. 

The more recent models of healthy ageing tend to be 

more balanced, holistic, and context-specific, and are 

primarily geared toward public utilitarian functions 

such as sustainability, productivity, and success. 

However, it is also important to understand what 

aspects of wellbeing are most valued by ageing 

populations, including friendship, socialization, 

sexuality, and love, and to integrate these into the 

literature. 
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