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The rise in life expectancy, along with other factors, leads to an increase

in neurodegenerative diseases and stroke. Research in neuropsychological

fields is working toward developing innovative methods to address and

treat the cognitive disorders that can result from these conditions, such

as non-pharmacological interventions (e.g., cognitive stimulation training).

As an emerging field, neuroaesthetics explores the cognitive processes and

neural foundations associated with aesthetic experiences. As demonstrated

by the “Michelangelo Effect,” observing artworks stimulates brain regions

and emotional responses that could positively impact the effectiveness of

neurorehabilitation protocols. This article aims to present an overview of existing

theories and models that provide a framework for understanding the possible

role of aesthetic appreciation in neurological and cognitive rehabilitation.
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1 Introduction

The “sublime,” according to Kant (1790), is an aesthetic experience capable of activating
cognitive faculties and arousing deep emotional involvement. Contemporary neuroscience
confirms this intuition, showing that exposure to visual art and music can activate neural
circuits linked to pleasure and motivation, and even promote brain plasticity. These
findings open new perspectives for neurorehabilitation, suggesting that aesthetic stimuli
cannot only enrich the patient’s experience, but also actively modulate functional recovery.

Neuroaesthetics is a relatively new field of research that seeks to understand the
neural substrates of human aesthetic experiences (Mastandrea et al., 2019). The aesthetic
experience is a multifaceted phenomenon and emerges from the interaction of three neural
systems: sensory–motor, emotion–valuation, meaning–knowledge, forming the aesthetic
triad (Brown et al., 2011; Chatterjee and Vartanian, 2014). Aesthetic appreciation consists in
liking and enjoying an object and involves perceptual, cognitive, emotional, and evaluative
engagement (Jacobsen, 2006; Leder et al., 2004). Findings from empirical aesthetics and
neuroimaging studies suggest that aesthetic appreciation emerges from the interaction
between the basic features of the object and the dynamics of perceptual processing of the
perceiver (Reber et al., 2004; Sarasso et al., 2020; Table 1).
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TABLE 1 Glossary of terms. 

Term Definition 

Neuroaesthetics The study of the neural basis of human aesthetic 

appreciation, combining neuroscience and 

cognitive science. 

Aesthetic experience The experience that is directed to an object we can 

appraise and involves dierent neural systems: 
sensory–motor, emotion–valuation, and 

meaning–knowledge. 

Aesthetic appreciation The experience of liking an object or an 

experience, which can be influenced by dierent 
factors, such as subjective preferences, object’s 
features, contextual and/or other cultural factors. 

Neuroaesthetics involves the analysis of human cognition and 
behavior through methods from cognitive neuroscience, bringing 
together the cognitive and neural levels of explanation (Pearce 
et al., 2016). In recent years the interest in neuroaesthetics 
has expanded, also with a focus on its potential application in 
neurorehabilitation. In this context, the integration of aesthetic 
stimuli into neurorehabilitation programs could represent an 
innovative strategy for enhancing functional recovery. For example, 
aesthetic appreciation has been linked with certain harmonic 
characteristics of the visual stimuli, leading to an ease of 
information processing that was recently associated with ecological 
aordance (De Bartolo et al., 2022), thereby suggesting a 
potential role in enhancing rehabilitative processes. Aesthetic 
stimuli, such as music and visual arts, can positively influence 
cognitive processes (see section 3) through the modulation 
of brain plasticity and foster patient involvement, potentially 
playing a significant role in neurorehabilitation (Oliva et al., 
2023). 

Music has been extensively studied for its impact on cognitive 
and motor functions (e.g., Dalla Bella, 2018; Sella et al., 2024) 
and its benefits include an increase in attentional engagement 
(Jenkins, 2001; Sarasso et al., 2022a). Similarly, artistic visual 
stimuli have shown significant potential in neurorehabilitation. 
The “Michelangelo Eect” describes a phenomenon in which 
improvements in motor performance are observed, following the 
observation of artistic stimuli (Iosa et al., 2021). This eect is 
attributed to the ability of artistic beauty to activate specific brain 
areas, including sensorimotor areas, promoting motor recovery and 
patient engagement (Di Dio et al., 2016; Freedberg and Gallese, 
2007; Umiltá et al., 2012). 

This perspective article explores the potential of 
neuroaesthetics within neurorehabilitation, analyzing the role 
of aesthetic experiences in modulating emotional responses and 
activating specific brain areas. Considering the increase in life 
expectancy and the consequent incidence of neurodegenerative 
diseases and stroke, this paper proposes a reflection on the 
possible applications of neuroaesthetics as an innovative and 
complementary approach to traditional strategies of cognitive 
rehabilitation. This perspective article aims to critically reconsider 
the role of aesthetic experience in neurorehabilitation, proposing 
that aesthetic gratification is not merely a secondary by-product 
but a central mechanism for enhancing engagement, motivation, 
and neuroplasticity. 

2 Neural correlates of aesthetic 
experience 

Aesthetic experience involves the activation of dierent brain 
areas, which vary depending on several factors, such as the type of 
stimulus and subjective preferences. 

Several studies (Chib et al., 2013; Ferrari et al., 2015; Mas-
Herrero et al., 2018) highlighted the activation of the prefrontal 
cortex while experiencing aesthetic stimuli, whose involvement is 
often related to the modulation of frontostriatal excitability and 
top-down attentional control. Prefrontal cortex stimulation is also 
directly linked to the activation of the Default Mode Network 
(DMN) during aesthetic experiences (Cela-Conde et al., 2013; 
Vessel et al., 2012). Kawabata and Zeki (2004) found increased 
activity in the medial orbitofrontal cortex (mOFC) in response to 
beautiful stimuli, while increased activation in the motor area was 
observed following the presentation of ugly stimuli (for a review 
and meta-analysis focused on the interplay between aesthetic 
appreciation and motor activation/inhibition, refer to Sarasso et al., 
2020; Sacheli et al., 2022). Vartanian and Goel (2004) found that 
activity in the right caudate nucleus, in the left cingulate gyrus, and 
in the occipital gyri is positively correlated with the enjoyment of 
preferred aesthetic stimuli. 

Aesthetic experience not only activates specific brain areas but 
also aects brain plasticity. Neuronal circuits that are activated 
by pleasure or positive rewards tend to become more stable and 
eÿcient over time. Pleasure and reward support the consolidation 
of neuronal circuits and promote the creation of new associations 
through the release of dopamine, which contributes to the 
construction of new excitatory synapses and enhances neural 
transmission (Canali, 2021). 

Finally, neuroimaging evidence explains the feeling of 
satisfaction we experience when listening to music we enjoy. 
A causal relationship between the reward circuitry and the 
modulation of attributed hedonic value has been observed (Pecina 
et al., 2006; Peng et al., 2015), a result in line with clinical findings 
of a diminished connection between the auditory areas responsible 
for the representation of music and the reward network in patients 
with music anhedonia (Martınez-Molina et al., 2016; Sachs et al., 
2016). 

3 Underlying mechanism of artistic 
interventions in neurorehabilitation 

The use of artistic interventions as a complement to traditional 
neurorehabilitation has gained increasing attention due to their 
potential to engage multiple sensorimotor, cognitive, and emotional 
processes. Various forms of artistic expression have been integrated 
into therapeutic protocols, demonstrating positive eects on 
patients with neurological and cognitive impairments (Iosa et al., 
2021; Joschko et al., 2024; Ree et al., 2025; Valverde-Guijarro et al., 
2022; Windle et al., 2018), as well as promoting emotional and 
psychological wellbeing (Beaudry et al., 2020; Liu et al., 2024; Raglio 
et al., 2015; Windle et al., 2018). 

Art and aesthetically gratifying stimuli can be employed to 
stimulate specific rehabilitative mechanisms depending on the 
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nature of the pathology and the goals of the intervention. For 
instance, language—in conditions such as non-fluent aphasia— 
as well as motor abilities can be rehabilitated through music-
based interventions (Koshimori et al., 2025) and dance activities 
that emphasize rhythm and synchronization (Dalla Bella, 2018). 
Owing to the temporal regularity and predictability of music, such 
interventions facilitate bodily engagement and the coordination of 
movement with rhythmic auditory stimuli or with the movements 
of others, thereby guiding attentional processes (Dalla Bella, 2018; 
Cucca et al., 2021; Tommasini et al., 2022) and enhancing spatial 
navigation skills (Valverde-Guijarro et al., 2022) and speech abilities 
such as fluency and articulation (Gu et al., 2024; Koshimori et al., 
2025). At the same time, visuospatial exploration and sensorimotor 
processing abilities can be rehabilitated through visual art activities 
and the use of innovative technological tools, such as virtual reality 
(VR), which promote the activation of brain regions involved in 
spatial exploration and the pragmatic encoding of movement (Iosa 
et al., 2021). 

Such interventions actually share an aesthetic gratification 
component that is often overlooked in neurorehabilitation, where 
attention tends to focus on the intrinsic properties of artistic 
stimuli rather than on the mechanisms through which aesthetic 
experience and gratification enhance therapeutic outcomes. We 
argue that the component of aesthetic gratification, from a 
subjective perspective, may exert a positive influence on both 
cognitive and aective dimensions by enhancing factors such 
as pleasure, social engagement, and wellbeing (Lomas, 2016; 
Windle et al., 2018; Mastandrea et al., 2019; Beaudry et al., 
2020). This dimension can therefore serve as a reinforcing factor 
within rehabilitative activities, providing added value compared to 
traditional interventions that lack an aesthetic component. 

3.1 Cognitive pathways: attention, 
perception, and plasticity 

Artistic interventions can enhance attentional and perceptual 
processes, contributing to improve rehabilitation outcomes. Recent 
studies are moving in the encouraging direction of examining 
eects of aesthetic appreciation on cognitive abilities. It has been 
observed that engaging with appreciated music or visual content 
can enhance perceptual learning, memorization, and attentional 
processes (Rolke et al., 2019; Sarasso et al., 2020, 2021, Sarasso et al., 
2022a,b), suggesting that the most aesthetically appreciated stimuli 
can entail privileged cognitive processing pathways. 

Other studies (Sarasso et al., 2022a,b) explored links between 
exposure to preferred auditory stimuli and electrophysiological 
indices of implicit learning. Enhanced Mismatch Negativity 
(MMN) responses indexing modulation of implicit learning 
processing were observed after listening to preferred musical 
pieces (Sarasso et al., 2022a) and during the presentation of 
preferred musical intervals (Sarasso et al., 2022b). The MMN 
response, enhanced for preferred stimuli, was found to be 
correlated with trial-by-trial fluctuation in Bayesian surprise 
(Sarasso et al., 2022a,b), indicating that the precision weighting in 
Bayesian perceptual learning is related to aesthetic appreciation. 
Additionally, during preferred music listening, an enhancement in 

alpha power was observed, which was suggested to index cognitive 
enhancement (Sarasso et al., 2022a). 

Exposure to preferred auditory stimuli is linked to reduced 
interoceptive awareness, indexed by lower heartbeat detection 
accuracy, suggesting an attentional shift from self to environment, 
which may explain enhanced perceptual learning (Sarasso et al., 
2022a). Another study found enhanced memorization performance 
of preferred musical chords, compared to non-preferred ones, 
reflecting a relationship between aesthetic appreciation and 
strengthened higher-order processing (Sarasso et al., 2021). Similar 
results were found in the visual domain: ERPs indexing attentional 
processes and related alpha desynchronization were stronger for 
appreciated visual stimuli (Sarasso et al., 2020). In addition, 
aesthetic appreciation has also been associated with the process 
of insight, proposing that the “Aha! moment” can be linked to 
the acquisition of awareness on the result of complex cognitive 
processes. In this insight process, the activity of the DMN can play 
a role (Cela-Conde et al., 2013). Studies showed that insight and 
its intensity predict subsequent aesthetic appreciation (Muth and 
Carbon, 2013), highlighting reflective and active processing that 
elicits pleasure in the cognitive process of insight. 

3.2 Affective pathways: emotional 
regulation, and processing 

Aesthetic experiences play a crucial role in emotional regulation 
and aective wellbeing. The cognitive processing of artistic objects 
gives rise to aective experiences, often positive, which contribute 
to emotional balance and psychological health (Mastandrea et al., 
2019). According to the staged model devised by Leder et al. (2004), 
aesthetic pleasure depends on the understanding of the artwork: 
The greater the understanding and the lower the ambiguity, 
the more likely it is to elicit positive aective experiences that 
contribute to emotional regulation. Neurophysiological findings 
support this view, showing that contextual factors promoting 
comprehension increase activity in regions such as mOFC and 
ventromedial prefrontal cortex, areas associated with reward and 
emotional processing (Mastandrea et al., 2019). 

Chatterjee and Vartanian (2014) emphasized that emotions 
lie at the core of aesthetic experience. Artistic stimuli engage 
brain regions related to empathy and interoception, including the 
bilateral insula, and activate the default mode network (DMN), 
fostering internal reflection and deep emotional processing. This 
suggests that art can modulate and regulate emotional states, 
promoting deep emotional processing. 

Art can also transform negative emotions into pleasurable 
experiences. Several theories explained how art evokes paradoxical 
pleasure, even from negative emotions (Sachs et al., 2015). The 
concept of “psychological distance” reduces the direct emotional 
impact, facilitating aesthetic appreciation of negative content. The 
perception of safety in artistic appreciation allows emotions such 
as sadness and pain to be experienced, turning them into pleasure. 
Empathic responses to art are mediated by meta-emotional 
appreciation (Mastandrea et al., 2019). In music, the BRECVEMA 
model proposed by Juslin (2013) explains how emotional contagion 
and aesthetic judgment allow listeners to experience and regulate 
emotions simultaneously. Listening to sad music, for example, can 
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restore emotional balance by engaging reward- and homeostasis-
related brain areas such as the orbitofrontal cortex, nucleus 
accumbens, insula, and cingulate cortex (Sachs et al., 2015). 

Czepiel et al. (2023) also explored the physiological measures 
elicited during ecological music listening, showing enhanced 
involuntary and voluntary measures respectively indexing the 
sensory and the liking aspects linked to the aesthetic experience. 
Crucially, they found an enhancement in the self-report measures 
of aesthetic experiences during the multimodal listening compared 
to the audio-only condition (Czepiel et al., 2023). 

Similarly, aesthetic pleasure from visual arts depends on: 
(1) emotional contagion; (2) evaluation of emotional valence; 
(3) regulating emotions accordingly; (4) enjoying the aesthetic 
experience and formulating an aesthetic judgment. An aesthetically 
pleasurable experience can be considered rewarding. These 
processes find a common neural substrate in emotional processing 
circuits and reward networks, suggesting that the integration of 
neuroimaging and physiological measurements could clarify the 
link between aesthetic experience and wellbeing (Mastandrea et al., 
2019). 

4 Discussion 

In addition to the growing interest in non-pharmacological 
therapeutic approaches, such as VR (D’Cunha et al., 2019; 
Macchitella et al., 2023) and mindfulness (Han, 2022), we propose 
an approach with a specific focus on aesthetic gratification that 
we believe it could oer significant potential for enhancing 
patient-centered approaches in cognitive rehabilitation, enhancing 
cognitive and motivational dimensions respectively through neural 
plasticity and the dopaminergic system (see section 2). Unlike VR 
or mindfulness, which represent structured interventions requiring 
specific training or equipment, the aesthetic experience does not 
constitute a set of exercises but rather a condition that precedes 
or accompanies rehabilitation. It can therefore be integrated 
into therapeutic contexts without the constraints of environment, 
specialized personnel, or technology. Moreover, while mindfulness 
promotes a distinct mental state (e.g., non-judgmental awareness) 
and VR relies on immersive simulation that may not be suitable 
for all patients (e.g., cybersickness), neuroaesthetic stimulation is 
low-cost, easily applicable, and inherently adaptable, relying on the 
presentation of visual or auditory stimuli. The evidence reviewed 
in the previous sections points to a direct link between exposure to 
aesthetically pleasing stimuli and the enhancement of perceptual 
and learning processes. To our knowledge, however, techniques 
such as VR and mindfulness do not automatically produce such 
perceptual/learning eects. In other words, the contribution of 
aesthetic gratification does not appear to be merely motivational. 
Rather, moments of aesthetic experience may play a crucial role 
in systematically increasing attentional engagement with external 
stimuli (Barbieri et al., 2025) and in enhancing perceptual and 
learning processes (Rolke et al., 2019; Sarasso et al., 2020, 2021, 
Sarasso et al., 2022a,b). These findings suggest that, besides 
classically investigated motivational eects, aesthetic pleasure 
seems to act as a true cognitive amplifier, fostering a deeper, more 
eÿcient interaction between the individual and their environment. 
Furthermore, it is important to note that incorporating an aesthetic 

element into rehabilitative treatments does not require specialized 
expertise from the practitioner, nor does it prolong or complicate 
the sessions. It therefore represents a sustainable opportunity 
within the broader context of rehabilitation. 

Research has already highlighted the potential of aesthetic 
experiences in modulating emotional and cognitive responses 
but much remains to be done to translate this knowledge into 
structured and replicable protocols and capitalize on this under-
explored opportunity. Despite the great potential of aesthetics-
based approaches, there is an important gap in literature: To our 
knowledge, there are indeed only a few studies on standardized 
protocols for the integration of neuroaesthetics in cognitive 
rehabilitation. As mentioned before, some studies investigated the 
benefits of aesthetic appreciation on cognition (for reference, see 
section 3), but the methodologies for systematically integrating 
these elements into neurorehabilitation pathways remain poorly 
defined. This lack of standardization is an obstacle to the 
widespread adoption of neuroaesthetics in clinical practice. 
To overcome this critical issue, interdisciplinary collaboration 
between neuroscientists, psychologists, and clinicians will be 
essential. Rigorous studies and evidence-based guidelines are 
needed to demonstrate the eectiveness of aesthetic stimulation in 
neurorehabilitation. 

As recently reported by Bokoch et al. (2025), within the field 
of art therapy, the variability of interventions makes the process 
of comparing dierent studies more complex when assessing their 
eectiveness. The authors therefore advocate the use of multiple 
qualitative and quantitative measures to strengthen the evaluation 
of intervention outcomes, which appear promising, particularly 
from a neuroscientific perspective. 

A key aspect for the future will be the development and 
validation of protocols based on the principles of neuroaesthetics 
that can enhance neurorehabilitation interventions. This means 
identifying the most eective forms of aesthetic stimulation (e.g., 
auditory or visual stimuli) and understanding the specific 
neural mechanisms by which these experiences influence 
cognitive function. Furthermore, longitudinal studies will be 
essential to assess the long-term eects of such interventions in 
patients with neurodegenerative diseases or disorders resulting 
from brain injury. 

For example, one area in which these approaches could 
be particularly useful is the cognitive rehabilitation of patients 
with Mild Cognitive Impairment (MCI), a transitional condition 
between healthy aging and dementia, which is considered a 
“window” for interventions aimed at slowing disease progression 
(Anderson, 2019). Aesthetic stimulation could enhance residual 
abilities and, when integrated into cognitive training, promote both 
the maintenance of cognitive functions and increase the level of 
motivation and emotional engagement, key elements to ensure the 
eectiveness of cognitive stimulation protocols. 

A particularly interesting aspect concerns the use of aesthetics 
as an integration into traditional neuropsychological therapies. 
We hypothesize that customizing these interventions according to 
individual preferences could further increase their eectiveness, 
making them not only more functional, but also more rewarding 
(Sarasso et al., 2022a,b). Such customization may also influence 
psychological dimensions: For example, preferred music 
listening has been associated with reduced anxiety (Barbieri 
et al., 2024). A protocol proposal might be to listen to favorite 
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FIGURE 1 

(A) Different aspects of the proposed protocols (self-selected music; computerized cognitive training; multiple sessions combined protocol) and 
different outcomes (cognitive enhancement; increased motivation; anxiety reduction). (B) Flowchart illustrating the proposed 
neuroaesthetic-rehabilitation protocol. The protocol includes a pre-assessment phase (evaluation of cognition and motivation), followed by 
multiple training sessions integrating self-selected music with computerized cognitive training/rehabilitation. A post-assessment phase (cognition 
and motivation) concludes the intervention. 

songs or look at favorite works of art before starting cognitive 
training, assessing whether this artistic exposure could increase 
the eectiveness of the training. This approach could foster 
greater emotional and cognitive activation, improving patients’ 
performance in rehabilitation activities, while requiring no specific 
training for the rehabilitator and allowing for easy integration 
into traditional interventions without additional resources 
(Figure 1A). 

In this perspective, we aim to propose a neurorehabilitation 
protocol that would integrate aesthetic stimulation into cognitive 
training sessions. The intervention should enhance emotional 
engagement and cognitive performance through exposure to 
aesthetic stimuli such as self-selected music. In practical terms, 
the proposed intervention would consist of a 10-session individual 
online training program administered to the patients. 

Participants in the experimental group would receive a 
neuroaesthetic module—comprising several pieces of music chosen 
by the patients themselves (see section 3.1)—administered for 
10–15 min before a 30-min cognitive training session. Cognitive 
training includes exercises that can be adapted to the dierent 
clinical needs of patients, for example those with MCI or stroke 

outcomes, ranging from rehabilitation to cognitive stimulation. The 

expected outcome is an improvement in cognitive functions and 

treatment motivation. These aspects would be assessed before and 

after the training sessions (Figure 1B). 
Since the proposed protocol represents an innovation within 

the field of cognitive enhancement techniques, an initial assessment 
of cognitive and psychological outcomes using behavioral 
measures, including self-report questionnaires, would allow for 

a preliminary evaluation of their eectiveness. Consequently, 
integrating these findings with neuroimaging techniques will be 

useful to better assess the neural correlates associated with the 

proposed intervention. Furthermore, the use of neuroimaging 

tools and neurophysiological measures could provide new insights 
into the neural mechanisms involved, paving the way for more 

targeted and personalized strategies. 
In conclusion, neuroaesthetics might have the potential to 

transform neurorehabilitation by oering innovative, engaging, 
and cognitively stimulating experiences. Nevertheless, in order for 

this potential to be produced and translated into concrete benefits 
for patients, further research is required. 
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