
Frontiers in Neurology 01 frontiersin.org

Valuing embodiment: insights 
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There is a growing appreciation for the ability of person-centered arts-based 
approaches to extend multiple domains of brain health of people living with 
dementia. Dance is a multi-modal artistic engagement which has positive impacts 
on cognition, mobility and the emotional and social aspects of brain health. 
Although research into multiple domains of brain health among older adults 
and people living with dementia is promising, several gaps remain, specifically in 
understanding the benefits of co-creative and improvisational dance practices. 
Collaborative research between dancers, researchers, people living with dementia 
and care partners is needed to design and evaluate future research on dance 
and to determine relevance and usability. Furthermore, the respective praxes 
and experience of researchers, dance artists and people living with dementia 
contribute distinctly and uniquely to the identification and the assignment of 
value to dance in the context of the lives of people living with dementia. In this 
manuscript the author, a community-based dance artist, creative aging advocate 
and Atlantic Fellow for Equity in Brain Health, discusses current challenges and 
gaps in the understanding of the value of dance for and with people living with 
dementia and how transdisciplinary collaboration between neuroscientists, dance 
artists and people living with dementia can advance collective comprehension 
and implementation of dance practice.
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Introduction

Dementia is an umbrella term for conditions that affect cognitive function, thinking and 
social abilities of individuals to the extent that interfere in their daily lives (1). Currently people 
living with dementia (PLWD) constitute 50 million globally, with projections reaching 153 
million by 2050 (2). PLWD experience stigma (3) and multi-layered marginalization that is 
compounded by the detrimental effects of a progressive chronic illness which can impact 
affective states (4), mobility and spatial relationships (5, 6), and ability to communicate or follow 
conversations (7) all of which can hinder meaningful engagement and connection. As a result, 
PLWD inevitably experience shifts in their modes and capacities for expression which influence 
their ability to express and feel connected to the communities around them. Reportedly, PLWD 
and their care partners often experience a reduction in size of their social networks and loss of 
connection with others as the disease progresses (8). The value and position of the arts as a 
vehicle for social justice to advance a culture shift toward inclusion, creativity and respect of 
PLWD at every level of society is increasingly recognized (9), whereas the need for programs 
that engage and involve people living with dementia as co-creators is apparent (10, 11).
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Dance is an art form increasingly recognized for its role to 
promote brain health (a life-long, multidimensional and dynamic state 
consisting of cognitive, emotional and motor domains) (12) and 
wellbeing (13–16) in part through community engagement coupled 
with physical fitness. Dance, for people living with dementia, centers 
dignity and meaning and “takes on even greater significance given that 
corporeality becomes the primary means of engaging with the world 
and with other.” As Kontos states, “Dance provides a unique medium 
for non-verbal communication, affect and reciprocal engagement 
which profoundly enables the relational citizenship of persons living 
with dementia” (17). Nonetheless, compared to other creative 
practices, the correlation of dance on the physical, cognitive and 
psychosocial wellbeing of PLWD is under-represented in neuroscience 
research and understanding of certain types of dance, such as 
co-creative dance, among PLWD is entirely lacking.

Neuroscientists define dance as a multi-modal activity that 
couples cognitive tasks with aerobic exercise and social engagement 
(18). Warburton defines dance as a conscious event, which deploys 
implicit (procedural) and explicit (declarative) knowledge presenting 
both neurobiological and phenomenological features (19). Within 
academic neuroscience research, contradictory, incomplete or over-
generalizing representations of dance are common (19). The impact 
of dance interventions is not reported in a standardized way rendering 
replicability, relatability to practice and correlation between results of 
multiple studies challenging (20–25). Often, results from interventions 
of diverse dance forms are reported together without comprehensive 
discussion or inference of the findings on their practice (26–29). To 
map the complex interconnected elements of diverse types of dance 
practice on multiple domains of well-being, we need trans-disciplinary 
teams collaborating to design studies, evaluate results and determine 
implementation. Dance artists bring a specialized skillset to their 
praxis which is honed through experiential research co-created with 
their communities of practice. Neuroscientists can help clarify and 
validate what dancers witness in practice, in turn expanding the 
resources they have and backing them with evidence. In response, 
dancers and neuroscientists can work in a mutually beneficial 
feedback loop of inquiry and application founded in multi-faceted 
knowledge and evidence. In this manuscript, the author, a community-
based dance artist, creative aging advocate and Atlantic Fellow for 
Equity in Brain Health, discusses current challenges and gaps in the 
understanding of the value of dance for and with PLWD and how 
transdisciplinary collaboration between neuroscientists dance artists 
and PLWD can advance collective comprehension and implementation 
of dance practice.

Let’s get physical: dance, aerobic 
activity, and the brain

Research has long recognized the positive connection between 
aerobic exercise and heart and brain health (30). Aerobic exercise 
increases cerebral oxygenation and blood flow and promotes 
angiogenesis within the brain in childhood, adulthood and elderhood 
(31–33). A pooled cohort study evaluating the link between leisure 
dancing and cardiovascular risk when compared to walking found 
that moderate-intensity dance activity was correlated to lower 
cardiovascular disease and mortality over a moderate aerobic-intensity 
walking (34). Researchers posited this increased protective factor from 

moderate-intensity dance may be due to higher-intensity bouts within 
dance. In fact, sports medicine researchers recognize high-intensity 
interval training as superior in promoting cardiovascular fitness than 
moderate-intensity continuous aerobic activities (35).

Physical activity in later life was found to increase levels of 
synaptic proteins in a global (not limited to one region of the brain) 
and time-dependent fashion (people active up to 0–2 years to end of 
life have bigger effect). Researchers hypothesize that one reason for 
this is linked to the cardiovascular connection to brain health (36). As 
synaptic integrity promotes connectivity in the brain and is seen as a 
biologic precursor of cognition, this research posits profound 
implications for physical activity started in later life. When analyzing 
brain tissue, Casaletto et al. found physical activity provides a powerful 
neuroprotective factor even in light of existing neuropathologies (36). 
Although Casaletto’s research did not specify a type of physical 
activity, other research has illustrated how aerobic activity in the form 
of dance not only supports synaptic integrity but engages circuits that 
connect regions of the brain (37).

Growing evidence points to forms of dementia like Alzheimer’s 
disease as being related to brain connectivity issues that hinder 
communication between areas of the brain (38–40). The medial 
temporal lobe is one of the first networks in the brain to be impacted 
by neurodegenerative conditions like Alzheimer’s disease (41). Sinha 
et al. tested cognitive flexibility and measured the functional activity 
within the medial temporal lobes of participants (ages 65+) engaged 
in moderate aerobic dance and analyzed participants’ ability to acquire 
new information and correlate it to previous knowledge. Those who 
engaged in the dance program had higher neural flexibility within the 
medial temporal lobe network which also reflected in cognitive tests 
and learning new tasks, specifically by learning a new idea and 
applying it in another context. As a conclusion, the team asserted 
aerobic dance exerts a rehabilitative and protective effect on medial 
temporal lobe function (37).

Aerobic activity promotes neurogenesis. Rehfeld et al. matched 
dance (aerobic dance phrases of increasingly more complex and 
varying choreography) and conventional fitness training (bicycle 
ergometer, resistance training and flexibility training) for aerobic 
exertion. Participants (ages 60+) who joined in the dance program 
showed a volumetric increase in the medial temporal lobe as well as 
higher levels of brain derived neurotrophic factor (BDNF) in their 
plasma (42). BDNF supports synaptic strength as well as neuronal 
plasticity, specifically through increased neurogenesis by promoting 
neuronal cell survival and proliferation, and is positively correlated to 
increases in cognition (43). Rehfeld et al. posit BDNF increase after 
dance over repetitive fitness training is due to dance coupling aerobic 
activity with novelty and challenge (42).

Steppin’ out: gait as a prodromal 
marker for brain health

Verghese et al. investigate gait as a prodromal marker for dementia 
(44). In a study of older adult long-term leisure partner dancers, they 
observed that compared to non-dancers, they exhibited overall greater 
balance, which included better gait. However, the dancers did not have 
greater strength than non-dancers (44). As both sarcopenia and 
decreased gait are correlated to increased risk of developing dementia 
(45, 46), this illustrates how dance, when coupled with additional 
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resistance training or specific targeted activities that build muscle 
strength and endurance could provide a holistic support to functional 
mobility while off-setting detrimental brain health in advancing age.

I want to dance with somebody: 
dance enhances mood and social 
connection

Dance engagement among people living with dementia in 
residential care settings increases mood and social interaction (47). 
Engagement in 12 weeks of dance at a residential nursing home 
reduced the need for depression medication among older adult 
participants (including people with diagnoses of dementia) (48). 
Dance-based interventions are significantly beneficial to persons with 
MCI and dementia in decreasing depression compared with controls, 
with similar effects in both hospital and community settings (49). This 
impact on mood may occur due to the aerobic engagement of dance 
which increases blood flow to the brain (50) as well as from intrinsic 
reward, which results in neural synchrony, enhanced interpersonal 
coordination, and an avenue for pro-social behaviors (51).

Dance promotes pro-social behaviors. Dancers and musicians 
both exhibit higher levels of measures of empathy than controls and 
consistently higher insular connectivity (52). Researchers posit that 
this heightened empathetic and insular sensitivity can be attributed to 
both art forms requiring frequent feedback between internal and 
external cues. Mirroring is a common practice utilized in dance to 
promote heightened relational awareness. Engaging in facial mirroring 
synchronously activates the same areas of the brain, namely, areas that 
are involved in social connection: the prefrontal cortex, insula and 
temporo-parietal junction (53). Researchers posit that engaging in 
physical mirroring, amplifies the practice of empathy (54). Although 
a definitive theoretical framework explaining mechanisms of empathy 
in dance mirroring is unclear (55), what is understood is the 
sensorimotor correlation of empathy and pain (56), which is related 
to mirror systems (57). Neural synchrony of doctors and patients 
involved in mirroring resulted in analgesic effects for the patients (53). 
The extent to which this experience correlates to dance mirroring 
remains to be discovered, but upcoming research from Emily Cross 
and team might illuminate this (58).

Dance, specifically co-creative dance improvisation, can be seen 
as a form of awe, by cultivating an intention and perspective of 
curiosity, reciprocity, and cooperation. “By shifting attention away 
from the self and onto the outside world, awe diminishes feelings of 
self-importance and makes people feel smaller, yet more connected, 
to a larger community and purpose” (59). Keltner speaks of the ability 
of engaging in the practice of awe to place individuals 
neurophysiologically “in sync” with one another, in part through the 
phenomenon of “Collective Effervescence” or “just moving together, 
feeling exalted, bubbling, being ecstatic” (60). Dance promotes novelty 
and a sense of awe within the framework of the quotidian. In 
application with older adults or PLWD who may find leaving their 
residence difficult, the value of an approach that cultivates enrichment, 
awe, and novelty within the ordinary should not be  overlooked. 
Cumulatively, the application of awe and novelty, through the practice 
of shared dance, has the potential to induce small positive stress 
resulting in neuroplasticity, while promoting a sense of well-being and 
belonging. More research is needed to make a direct correlation 

between mirroring movement, co-creative dance engagement and 
regions in the brain indicated in social connection, pro-sociality and 
empathy, but these studies imply promising connection.

Just my imagination? Dance, creativity 
and improvisation

Neuroplasticity refers to the brain’s ability to modify, change, and 
adapt both structure and function throughout life and in response to 
experience (61, 62). whereas access to new physical spaces, learning 
new skills, training memory, playing games, participating in activities 
associated with spatial learning and motor coordination (i.e., sports, 
artistic and creative activities,) and a developed social life all constitute 
an enriched environment (EE) (63). EE benefits global brain health 
domains resulting in neuroplasticity (64). Per Kempermann, higher 
physical activity leads to increased proliferation of neurons, 
synaptogenesis, and more dendritic complexity, while enrichment 
leads to higher rates of survival of newly formed neuronal cells and 
recruitment into lasting functional integration. This long-lasting 
functional integration can be  identified as cognitive reserve (65). 
Robertson argues that the type of positive stress that we experience 
when we introduce challenge, novelty, and the element of surprise 
leads to lifelong cognitive reserve (66). Adding an additional task or 
challenge to an already established task, can add positive stress 
resulting in increasing noradrenaline, which, can in turn can lead to 
improved attention and, when sustained, ultimately result in neuronal 
plasticity (65).

Improvisation in dance is a process-based form of movement 
inquiry that occurs either individually or in groups and cultivates a 
“practice of dwelling in possibility” (67). Dance improvisation is 
experiential by definition and “generates understanding about the 
phenomena of being through ‘presencing’ a polyattentive body, 
conversing with ambiguity, uncertainty, potentiality, and choice” (68). 
Through this lens, dance improvisation can enrich the environment 
in a way that cultivates opportunity for challenge and positive stress, 
with beneficial potential for neuroplasticity and focus.

EE fosters creativity, a multifaceted phenomenon, that uses 
imagination or original ideas to achieve valued goals (69). One of the 
dominant ways of evaluating and looking at creativity in neuroscience 
is by exploring divergent versus convergent thinking. Divergent 
thinking, which is often classified as playful, self-aware internal 
rumination, engages the default mode network (DMN), which, among 
other areas, depend on activation of the medial prefrontal cortex for 
evaluation of internal stimuli as a core component of the self-
awareness network. Convergent thinking depends on the lateral 
prefrontal and parietal cortices, which are core components of the 
executive control network (ECN) that supports purposeful use of 
symbols and intentional inhibition of externally triggered impulses 
(70). Neuroscience frequently represents divergent and convergent 
thinking as antagonistic.

Research from Beaty et al. illustrate how among “highly creative 
individuals” these two ways of thinking and their related brain 
networks work in concert with one another (71). “Highly creative” 
individuals exhibit a higher connectivity when performing a creative 
thinking task between the DMN and the inferior prefrontal cortex, a 
part of the brain related to the ECN (71) Research from Dr. Charles 
Limb illuminates potential neurophysiological mechanisms that 
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corroborate this phenomenon through examination of musical jazz 
solo vs. partners improvisation (72, 73). In comparison to memorized, 
non-improvised exchange, partner improvised musical exchange was 
characterized by functional connectivity in the inferior frontal gyrus, 
the parts of the brain that regulate executive control areas that are 
linked to cognitive and emotional processing, inhibition, and attention 
(72). In contrast, solo jazz improvisation resulted in the down 
regulation of the inhibition network and increased activation in the 
sensory cortex (73) which correlates to what is recognized during 
activation of the DMN linked to self-expression and rumination (73). 
In comparison to solo musical improvisation, there is greater 
expectation during a musical conversation for relationship and 
continuity thus increased self-monitoring coupled with rumination is 
required (72). This data correlates to the research by Beaty and team 
who recognized that among highly creative individuals, default 
network engagement was coupled with functional connectivity in the 
inferior frontal gyrus, an area of the brain involved in inhibition, 
direction, and executive control.

This research suggests that an improvisational approach invites 
proficiency in content but trains a flexibility between the global and 
the local and could offer superior benefits in neuronal engagement 
and plasticity. Dance improvisation adds the benefits of improvisation 
to the other emotional, social, physical, and cognitive benefits of dance 
engagement. Solo dance improvisation, although sometimes 
responsive to external stimuli is characterized by drawing internally 
in a ruminative fashion on memory of movement and sensory stimuli 
with a lack of inhibition of content development. Group dance 
improvisation and co-creative or collaborative dance making, requires 
a combination of “in the moment” selective content creation 
responsive to both external and internal cues, similarly drawing on 
former embodied knowledge. In this light, a model of both dance and 
music improvisation might be seen as (1) tapping into a library of 
accumulated cerebral and corporeal information and reconnecting it 
in novel ways, (2) training a practice of flexibility and connectivity 
between areas of the brain, and (3) supporting ease with uncertainty. 
This is beneficial for supporting brain plasticity and adaptability and 
has potentially powerful protective brain health implications for 
diverse ages and abilities. Although research into the specific 
mechanisms taking place during solo and group dance improvisation 
is lacking, the similarity in the practice of dance and musical 
improvisation invites more inquiry into the extent of the neurological 
similarities and differences between them.

For people living with dementia and care partners, improvisation 
cultivates engagement (74, 75), but a need persists to understand 
which brain networks are engaged when they participate in dance 
improvisation. Future studies should explore functional connectivity 
among older adults and people living with dementia when engaging 
in solo and group dance improvisation to establish the extent to which 
dance improvisation relates to the above noted impact of 
musical improvisation.

Value of dance for and with people 
living with dementia

The above review of literature illustrates the benefits of dance for 
people living with dementia but the value of dance goes beyond what 
can be quantified through empirical research. Reduction of dance to 

measurable physiological changes fails to capture its full value to and 
for people living with dementia. As illustrated by Kontos, adaptation 
of dance solely for instrumental and therapeutic purposes, 
impoverishes the understanding of the value of dance for people living 
with dementia and fails to recognize the ability of dance to promote 
self-hood, support embodied forms of communication and 
meaningful collective engagement (17).

A case study of a co-creative dance program for people living with 
dementia (Supplementary Box 1) emphasizes existing modes of 
communication by recognizing and coupling verbal and embodied 
forms of expression. The resulting collaborative dance practices 
amplify and extend agency, personhood and meaningful connection 
while building new spaces of belonging and community.

Stories in the Moment™ is a co-creative dance, movement, and 
storytelling program for people living with dementia and care partners 
that was developed by the author (76). The intention behind Stories in 
the Moment™ is to amplify the creative voice of people living with 
dementia while supporting them and care partners in extending their 
resources for meaningful communication through individual and 
collective dance. The class structure balances dance activities led by the 
facilitator with individual and collective dance improvisation to result in 
co-created dance stories and miniature dance performances. Activities in 
the class apply existing evidence-informed benefits of dance on multiple 
domains of brain health of older adults and people living with dementia 
but see these as secondary to the primary intention of the program which 
is to utilize co-creative and improvisation dance to promote agency, 
personhood and relationality. Frameworks and tools adapted from group 
dance improvisation support engagement by heightening the awareness 
of participants’ “kinesthetic sense” while encouraging modes of 
communication most comfortable and accessible to them.

Discussion

Dance is an aesthetic art form that couples beneficial engagement 
in multiple domains of brain health with relationality and meaning. 
As we consider the value of dance on health and wellbeing, we need 
to ensure we  include the contributions of the artists and the 
participants (people living with dementia and care partners) who will 
be integral to the implementation and growth of this work alongside 
those of the clinicians, researchers, and policymakers.

Currently, there are gaps in knowledge, and dance continues to 
be under- and misrepresented in neuroscience research. Without this 
knowledge, policymakers lack the evidence-base behind which to 
sponsor and create recommendations for use and clinicians are 
reticent to prescribe or promote dance practice for their patients. 
More research is needed to build on preliminary data that is offering 
promising benefits of diverse forms of dance on multi-modal domains 
of brain health and well-being. This new research must happen with 
artists and people living with dementia at the table.

In order to ensure that the knowledge of the lived experience 
experts (people living with dementia), the applied practice experts 
(artists) as well as the neuroscientists is acknowledged and leveraged 
with existing knowledge from empirical, qualitative and experiential 
research, a horizontal, collaborative and equitable approach, rather 
than a hierarchical approach is needed (75). If we do not change the 
systems in which we identify impact and value by expanding and 
normalizing trans-disciplinary collaborations between dance, 
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neuroscience and the communities they serve, we risk losing the 
spirit of why these programs actually work – their creativity, their 
flexibility, their reciprocity, their humanity. At its essence, 
approaching collaboration from the horizontal allows “for multiple 
perspectives and recogniz[ing] that making distinctions is a creative 
act and worth doing in order to understand the nuances of our 
efforts… [within this approach] many ideas can coexist” (77).

Emily Cross posits what might constitute this horizontal 
collaborative process between artists and neuroscientists by amplifying 
a need for a bi-directional listening and cultivating collaborations with 
the arts that include a two-way communication from the ground up: 
“arts research is hugely vital in understanding who we are as a human 
culture and where we come from and where we are going, and science 
does not really give us that. The value of arts research for arts within 
itself is tremendous and it does not need science to legitimize itself ” 
(78). In adopting a collective practice of awe and improvisation that 
invoke deep listening, witnessing and mutual respect, we can build 
authentically collaborative and mutually beneficial relationships 
between the arts, research, and the communities we serve.
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