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Abstract 

Age-related cognitive decline poses significant individual and societal economic burdens. Substantial research has demonstrated that enhancing 
cognitive vitality can delay age-related cognitive decline. However, scholarship has inconstantly used cognitive vitality and provided far less 
information about its traits and pragmatic indicators. The present scholarly work analyzed the concept of cognitive vitality using the [1] framework 
to propose clear definitions, defining attributes, antecedents, and empirical references of this concept. In the end, a model explaining mechanisms 
underpinning the concept and a new definition was constructed.

The new definition proposes that cognitive vitality can be referred as an individual’s ability to successfully use their energy to adapt to cognitive 
changes and maintain an optimum level of cognitive functioning, life satisfaction, and independent living. The definition and subsequent model will 
make cognitive vitality more unified, meaningful in a global sense, and expand the scope of concept use while adding depth and new variables to the 
term. Furthermore, this paper adds to existing literature insights that are valuable for interpreting clinical data and guiding further studies related 
to the concept.

Introduction
Recent studies suggest that 2.1 billion of the world population 

will be aged over 65 years old by 2050 [2]. An increase in the 
elderly population is accompanied by individual and societal 
economic burdens associated with age-related cognitive decline 
[3]. These burdens have fuelled efforts to explore mechanisms to 
maintain and enhance cognitive vitality, especially among older 
adults and people with brain disorders, such as dementia [4]. While 
research has established interactions between neurobiological 
and environmental factors for cognitive vitality, the literature has 
inconsistencies in defining this concept, and little is known about 
its attributes and objective empirical indicators.

 
The concept of cognitive vitality has been elusively operationalized 
in studies that have explored individual determinants of health 
conditions [5-7] and lifestyle [8,9] that influence and sustain 
cognitive vitality. The inconsistency of concept was also exemplified 
by the lack of definition and stable empirical indicators. For 
example, several studies [10-13] had used cognitive vitality as a 
research variable; however, their empirical definitions differed 
widely. Faced with this inconsistent use of the concept of cognitive 
vitality, researchers and clinician alike may find it difficult to reach 
an accurate and harmonious interpretation of information collected 
from clients.
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Besides the inconsistency in defining attributes, cognitive 
vitality as a concept varies across disciplines. For instance, in 
gerontology, cognitive vitality is used to denote the maintenance 
of cognitive functioning that enables the elderly to adapt to brain 
changes with aging and to sustain their well-being within their 
living environment [14-16]. However, in neurobiology, it is used to 
refer to either cognitive health or an absence of cognitive decline, i.e. 
preservation of cognitive functions and ability to adapt to changing 
and challenging conditions [5,7,17-20]. In view of these different 
conceptualizations of the concept of cognitive vitality, there is a 
need for clear definitions of this concept. Therefore, the present 
paper reports a concept analysis with the purpose of closing this 
gap by proposing clear definitions, defining attributes, antecedents, 
and empirical references of this concept.

Methods
This conceptual analysis followed a framework developed by 

[1] framework has demonstrated potentials for concept analyses 
in health sciences. The framework proposes six essential stages, 
which comprise identifying a concept; defining the purpose of 

analysis; identifying cross-discipline definitions; determining 
antecedents and defining attributes; defining empirical referents; 
and consequences of a concept under analysis.

Identification of Sources of Data
To retrieve data, a systematic search through electronic 

databases, including Ovid MEDLINE, Psych Info, Embase, ProQuest, 
CINHAL, and Cochrane Library was conducted. Additional scholarly 
reports were retrieved by scanning references of identified articles 
and websites. The following keywords were used to search through 
electronic databases: cognitive vitality, cognitive ability, cognition, 
cognitive decline, cognitive health, and cognitive wellbeing. After 
identification of articles and other scholarly reports (see Figure 1), 
data corresponding to definitions or synonyms/antonyms, defining 
attributes, antecedents, empirical referents, and consequences 
of cognitive vitality were extracted and managed using a matrix. 
However, due to language limitations, this concept analysis included 
only English and French reports. The following sections present the 
results of the analysis (Figure 1).

Figure 1: Identification and selection of data sources.

Definitions

Synonym terms

In gerontology, cognitive ability and cognitive efficiency are 
used as synonymous terms of cognitive vitality [21,22]; whereas 
epidemiological studies sometimes use intellectual vitality [23]. 
Cognitive vitality is also symbolized as successful aging or aging 
well [24-26], which implies the absence of major physical disability 
and cognitive impairment until later age [17]. Another synonymous 
term for cognitive vitality is cognitive health stemming from geriatric 

and Alzheimer research [27]. Terms such as mental abilities, 
daily functioning, and independent living are used to describe 
cognitive vitality among older adults [28]. Furthermore, in older 
adults with neurodegenerative disorders, cognitive vitality and 
survival ability are used interchangeably to denote one’s abilities 
to perform instrumental activities of daily living and cognitive 
functions regardless of the presence of neurodegenerative disease 
[29]. In some stances, successful cognitive aging and resiliency, are 
umbrella terms under which cognitive vitality falls [30].
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Definitions

The concept of cognitive vitality has two distinct but 
complementary components “cognitive and vitality”, whose 
definitions vary depending on the field of use. Vitality as a word may 
be traced back to the late 16th century from the Latin word “vitalitas”, 
which is also from “vitalis”. The Oxford Dictionary [31] defines 
vitality as the state of being strong and active; and having the energy 
or the power giving continuance of life, which is present in all living 
things (e.g. the vitality of seeds). In Stern [32] perspectives, vitality 
contours do not necessarily relate to the content of an experienced 
event or act; instead, they reflect the manner in which the event/
act is experienced and the feelings that direct the event or act. 
Building on the preceding perspectives, vitality can be understood 
as intrinsic and temporal feelings that underlie one’s appreciation 
of an experienced event or act, which in this case is one’s cognitive 
function. In support of the preceding perspectives, George Klein 
(1976) in [33] defined vitality as “personal feelings of pleasure in 
experiencing the self as an effective agent of change (which) resides 
in the perception that through one’s interference one has changed 
and can change the course of events once set in motion” (p.367). 
Vitality constitutes an ingredient that comes to govern the manner 
by which action will be executed “the how”; subsequently, it acts as 
a regulator for the dynamics of human responses to intrinsic and 
extrinsic stimuli [34]. Vitality, as organismic well-being, interacts 
with both psychological and somatic factors to impact the inner 
strength available to the self [35]. 

On the other hand, the cognitive component of this concept 
is defined by [31] as an adjective denoting something related to 
cognition, a name originating in the 16th century from the medieval 
Latin word “cognitive”, deriving from another word “cognit” that 
signifies known. However, [30] warned scholars of surrogate 
terms that are often confused with cognitive vitality. The first of 
these terms is cognitive functioning, which denotes performance-
based indicators of cognitive ability or skill [30]. Indicators of 
cognitive functioning include perceptual speed, episodic memory, 
incidental memory, and semantic memory [6]. A second term is 
that of cognitive aging, which refers to documented changes in 
cognitive functioning that occur throughout adult development 
and aging [30]. The third is cognitive health that, in a more global 
term, describes the spectrum of aggregate cognitive functioning 
varying from absence of impairment to mild cognitive impairment 
and more severe impairment, such as dementing disorders [30]. 
However, there is no one universal definition for cognitive vitality 
[23].

In epidemiological studies, cognitive vitality is often referred 
to as maintenance of intellectual vitality [23]. This implies the 
preservation of an optimal level of cognitive performance and 
brain restructuring activities that have been associated with 
an individual’s response to exposure to a stimulating social 

environment [23]. Another definition from aging research done by 
[27] used cognitive health, a synonymous term of cognitive vitality 
[27] asserted that cognitive health is not merely the absence of 
disease, but rather a personal achievement and enrichment of 
multidimensional cognitive structures that allow an individual to 
sustain social connectedness, an ongoing sense of purpose, along 
with the ability to function independently, facilitate functional 
recovery from illness or injury, and to cope with residual functional 
deficits (p.13). Additionally, cognitive vitality reflects extended 
cognitive health, which capitalizes on one’s cognitive skills and 
resources to maintain successful cognitive functioning and 
adaptation to daily life conditions [25]. This is especially important, 
among people who are faced with debilitating conditions, such 
as stroke, acquired brain injury, dementia and major depressive 
disorder [36]. Cognitive vitality also represents the retention of 
high cognitive functions and maintenance of one’s intellect despite 
old age [5].

A recent definition introduced by [30] proposed that cognitive 
vitality expands beyond experiencing dementing disorders, and as 
such its definition incorporates both cognitive functioning, other 
skills, and disposition, which are applied for successful adaptation 
to an individual’s unique everyday environment. This definition 
embraces [37] perspective, which proposes that cognitive vitality 
can represent a compensatory process that uses preserved and 
improved cognitive resources (e.g., knowledge-based abilities) 
to keep cognitive and brain functions at a high level of efficiency 
despite an age-related cognitive decline in other domains, including 
psychomotor performance. Neuroscientific evidence implicitly 
supports that cognitive vitality relates to enhanced cognitive 
performance, brain function and structures in later adulthood 
[4]. Neuropsychologists have further underscored that cognitive 
vitality can be referred to as the maintenance of cognitive health 
that enables older people to enjoy an independent/autonomous life 
as long as possible regardless of progressive age-related cognitive 
decline [24]. From health promotion perspectives, cognitive 
vitality is an accumulation of possibilities of staying mentally or 
intellectually sharp into old age through a sustained by cognitive 
reserve, acquired knowledge, and avoiding brain insults [15]. As 
the summary of definitions shows (see Table 1), a cognitively vital 
individual remains socially engaged, productive, and can function 
independently both at a physical and cognitive level [38] (Table 1).

Defining Attributes of Cognitive Vitality
Cognitive vitality is defined by a variety of cognitive and vitality 

attributes. The concept analysis results found that the current 
literature linked attributes in Table 2 to cognitive vitality.

Antecedents

Developing and maintaining cognitive vitality relies on a 
combination of internal and external antecedents (i.e., precursors). 
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Internal precursors that have been consistently linked to cognitive 
vitality include genetic heritability, such as being born in a family 
of centenarians [23]. Other internal precursors include protecting 
the brain from insults or harms associated with smoking and heavy 
alcohol use as well as [4] properly manage medical comorbidities 
such as hypertension, diabetes, and hypercholesterolemia [25]. 
External precursors include living an engaged lifestyle involving 
rich novel experiences which stimulate complex cognitive 
processes, such as decision making, creativity, evaluation of 
ideas, and competition [28,39]. Additionally, cognitive vitality has 
been linked to external precursors, such as maintenance of social 
connectedness and social activities; healthy eating; and a higher 
level of education and professional occupation [23]. 

There are several interventions which can bolster cognitive 
vitality among older adulthood or alleviate old-related cognitive 
decline [40]. Interventions which include intellectually stimulating 
activities; for example, riddles, logic games or memory tasks, sustain 
cognitive vitality in the geriatric population [18]. Additionally, 
interventions which maintain cognitive vitality capitalize on 
traditional computerized cognitive rehabilitation programs 
(e.g., repeated drill and practice exercises involving memory, 
attention, and executive functions) and motivational enhancing 
and rehabilitation techniques [6,7] indicated that cognitive vitality 
benefits from engaging in continuous learning from simple to 
more difficult skills, such as digital photography, e.g., basic camera 
operations and progress to using high-level editing software and 
photography techniques. Alternatively, individuals may undertake 

quilting lessons (design of complex abstract patterns), or a 
combination of both quilting and photography [9]. Interventions 
intended to promote cognitive vitality may also include combining 
motivational teaching and rehabilitation techniques into a highly 
engaging program that emphasizes enjoyment, intrinsic motivation, 
and active participation, while also engaging in a more traditional 
computer-based memory training program [41].

Cognitive vitality can benefit from different lifestyle choices, 
including participating in physical activities (PAs) in middle-
adulthood which increase cerebral blood and development of new 
capillaries in the hippocampus, cerebellum and motor cortex, and 
enhanced brain structures [8]. Research has linked these changes 
in brain structures and vascularization to increased production 
of neurotrophic molecules, such as brain-derived neurotrophic 
factors (BDNF), and a series of molecular and cellular cascades [4]. 
A review of literature supported that PAs induce neuroplasticity 
substrates, neurotrophic signaling, neurogenesis, stress response, 
and antioxidant defense, in the brain whereas cognitive engagement 
enhances brain and cognitive reserve [15]. The review indicated 
that PAs increase neurotrophic signaling which in turn stimulates 
BDNF that is crucial for maintenance, growth, and synaptic 
plasticity of neurons, an essential mechanism for healthy emotions 
and cognition. PAs not only increase adult neurogenesis, synaptic 
plasticity, learning in the dentate gyrus of the hippocampus, but 
also alleviate chronic inflammation a condition associated with 
cognitive impairment, mood disorders, cardiovascular diseases, 
and neurodegenerative disorders [14] (Table 2).

Table 1: Summary of definitions.

Concepts References Definitions

Vitality The Oxford Dictionary [31] The state of being strong and active; and having the energy or the power giving contin-
uance of life.

 Ammaniti and Ferrari [33] Personal feelings of pleasure in experiencing the self as an effective agent of change and 
capable of changing the course of events

 Di Cesare, De Stefani, Gentilucci et al. [34] A regulator for the dynamics of human responses to intrinsic and extrinsic stimuli.

Cognitive 
vitality Belley, Parisien, Nour et al. [23] The preservation of an optimal level of cognitive performance and brain restructuring 

activities.

 Margrett et al. [30] Successful adaptation to an individual’s unique everyday environment, such as an expe-
rience of dementing disorders.

 Minicuci et al. [25] An extended cognitive health, which leads to maintaining successful cognitive function-
ing and adaptation to daily life conditions.

 Kramer, Willis [37] A compensatory process for keeping cognitive and brain functions at a high level of 
efficiency despite an age-related cognitive decline in other domains.

 Kovacich et al. [16] An accumulation of possibilities of staying mentally or intellectually sharp into old age.

 Cassarino et al. [24]
The maintenance of cognitive health that enables older people to enjoy an independent 

/autonomous life as long as possible regardless of progressive age-related cognitive 
decline.

Source: Data extracted from reports included in this concept analysis.

Table 2: Key attributes of cognitive vitality.

References Defining Attributes

Fry, Keyes [21] The ability to achieve new learning, continued growth, and enhanced life satisfaction.
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Gow et al. [45] Enhanced cognition, regardless of the person’s age, and positive subjective well-being, such as one’s happi-
ness with life.

Stine-Morrow, Parisi, Morrow, Park. 
[39] Lifelong abilities to augment and maintaining cognitive functions.

Ball et al. [28]; Gooding et al. [7] Cognitive processes including memory performance speed for information processing and reasoning abili-
ties.

Gutmanis, Lee Teasell. [36]

Sufficient cognitive functioning that enables a person to: perform tasks required by their age and condi-
tions; experience no or minimal physical or mental discomfort, and some sense of contentment; experience 
well-being despite reduced cognitive function; manifest social abilities and initiative of functioning beyond 
what could be expected by their level of cognitive functioning alone; and can navigate vitality in social and 

other activities.

Troyer [39] The ability to minimize memory mistakes, such as forgetting people’s names and delivering a message.

Minicuci et al. [25] Maintaining successful cognitive functioning and adaptation to daily life conditions.

Ryan, Frederick. [35] Vitality is defined by a positive feeling of aliveness and energy, adaptation energy which people use when 
facing environmental and disease stressors; and thus, it represents a principal factor in resilience. 

Source: Data extracted from reports included in this concept analysis

A review of gerontology evidence by [16] demonstrated that 
the importance of lifestyle choices in protecting cognitive vitality 
[16] found diet rich in E vitamins and mental exercise, such as that 
keeps the mind active exert a protective effect on cognitive vitality. 
In the same vein, to promote cognitive vitality, various resources 
advocate for a lifestyle that sustains healthy functionality of the 
body systems, including cardiopulmonary, musculoskeletal, sense 
organs, psychological, mental functions [42], and healthy eating, 
such as a Mediterranean diet [17,18,22]. 

Empirical Referents

Empirical referents are measurable domains or categories of 
actual phenomena that by their existence or presence indicate the 
occurrence of the concept itself [1]. The concept of cognitive vitality 
has empirical referents related to cognitive functions, including 
processing speed, working memory, inductive reasoning, everyday 
problem solving, visual-spatial processing, and divergent thinking 
[12,39]. Other empirical referents related cognitive functions 
are that of memory performance, ability of correctly identifying 
information in familiar everyday stimuli, and information 
processing focused on the speed with which a person can identify 
specific information (e.g. telephone numbers, names of items in 
an overcrowded grocery store and counting specified amounts of 
change) [28,40]. The American Bar Association Commission on 
Law and Aging (ABACLA) and American Psychological Association 
(APA) [43] have embraced the preceding referents, and proposed 
dimensions related to: attention, specifically concentration on a 
stimulus over brief time periods; three types of memory, working 
memory, recent memory and learning and long-term memory 
that consists of remembering information from the past; language 
abilities comprised of expressing one’s self in words and writing, 
expressing one’s preferences, and understanding written, spoken, 
and visual language; maintenance of mathematics skills; abilities to 
have insight. 

As for reasoning, the ABACLA and APA [43] proposed pragmatic 
ways of assessment, which consists of exercising logical reasoning 
about outcomes and comparing two choices, along with visual-
spatial reasoning which involves perception and visual problem-
solving. Similarly, executive functions of a person with cognitive 
vitality preserve abilities to make plans and logic judgement and 
to inhibit inappropriate responses [43]. In addition, there are 
numerous empirical referents of the vitality component of this 
concept. Within the aging population experiencing dementia, 
variables of vitality include waking pattern, communication, 
feeding, getting on and off the toilet, rehabilitation and other 
activities [29,44]. These variables interact with subjective cognitive 
dimensions, such as confidence in and feeling control over cognitive 
abilities, subjective memory functioning, and attention in daily life 
[39].

Taken together, there is no single measure for the concept 
of cognitive vitality. As such, cognitive and vitality components 
are measured independently. The following are examples of 
five essential empirical domains: physiological and metabolic 
health: cardiovascular function, lung function, glucose, and body 
compositions; physical capability: strength, endurance, locomotion, 
dexterity, and balance; cognitive function: processing speed, 
episodic memory, executive function; psychological well-being: 
positive and negative affect, life satisfaction, quality of life, mental 
health, and resilience; social well-being: social network, social 
functioning, perceived emotional/social support, sense of purpose 
(26, 38). A list of examples of measures for empirical referents of 
cognitive vitality is presented in Appendix 1. 

Consequences
Cognitive vitality acts as an enabler for continued growth 
and healthy longevity

In aging people, cognitive vitality can serve as an enabler for 
maintaining a complementary focus on psychological strengths, 

https://biomedgrid.com/pdf/AJBSR.MS.ID.001487.Appendix.pdf
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positive emotions, and regenerative capacities to achieve continued 
growth and healthy longevity [21]. At a physiological level, being 
cognitively vital facilitates cognition through increased neural 
efficiency and neuroprotective, an essential element to maintaining 
a healthy brain into late adulthood [9].

Cognitive vitality improves quality of life and satisfaction 
throughout the aging process

Individuals with cognitive vitality have an improved quality 
of life, i.e. happiness and satisfaction with one’s aging life [45]. 
Cognitive vitality not only results in improved longevity, but also 
facilitates quality of life through the person’s improved resistance 
to dementia, and enhanced cognitive flexibility [9,39]. Research 
has indicated that activities that improve older adults’ confidence 
and feelings of control over cognitive abilities can enhance their 
cognitive health and overall health outcomes [39].

Cognitive vitality sustains daily functioning and 
independent living until later life

Cognitive vitality leads to successful aging through the 
preservation of cognitive functions [17] in the form of attention 
and concentration necessary for an independent living until an 
older age [22,28] combined cognitive vitality with health outcomes, 
such as mental abilities, daily functioning, and independent living 

among aging people. In a study exploring perspectives of 91+ years 
old participants, they expressed that cognitively vital individuals 
can keep one’s own home and live there as long as possible, living 
independently, preferably in their own homes rather than being 
institutionalized [45].

Cognitive vitality, a catalyst for a compensatory 
mechanism

In cognitively vital individuals, some domain-specific learned 
skills can be maintained at a high level of proficiency over the 70s 
and be applied to compensate cognitive decline affecting other 
domains functions, e.g., deficits in psychomotor performance 
[37]. As such, cognitive vitality facilitates individuals faced with 
the reduced or cognitive decline to apply preserved, develop and 
find novel skills that compensate their deficits and protect against 
further cognitive decline [36]. As a result, a cognitively vital 
individual adapts to demands required by new changes in time and 
their environment, as well as physical health or affective conditions. 
Despite the occurrence of declines in specific cognitive functions, 
the brain remains capable of adapting to stimuli through cognitive 
functions that increase with age [5]. Therefore, this adaptation 
process compensates for functions that may be impaired by 
both normal cognitive aging and diseases that cause dementia, 
specifically Alzheimer disease and vascular dementia [4].

Conclusion and Implications

Figure 2: A model of interactions between pressors and components of cognitive vitality.
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This concept analysis evaluated various definitions, synonyms, 
defining attributes, antecedents, empirical references, and 
consequences of the concept of cognitive vitality. The concept 
analysis proposed a new definition and a model (Figure 2) that 
articulates interactions between these components of cognitive 
vitality. The new definition proposes that cognitive vitality can 
be understood an individual’s ability to successfully use their 
energy to adapt to cognitive changes and maintain an optimum 
level of cognitive functioning, life satisfaction, and independent 
living. Furthermore, cognitive vitality acts as a compensatory 
mechanism for adapting to cognitive decline that affects other 
domains’ functions during the aging process. It is expected that the 
new definition and subsequent model will make cognitive vitality 
more unified, meaningful in a global sense, and expand the scope 
of concept use while adding depth and new variables to the term. 
The current body of knowledge espoused by this analysis will 
enhance the effective, appropriate and broad use and application 
of the concept in the fields of psychiatry, neuroscience, gerontology, 
psychology, sociology and nursing care of the elderly in both 
hospital and home settings. New tools that may be developed based 
on the new definition are likely to impact positively on gerontology 
research by directing research activities that may yield optimum 
outcomes. 
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