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“ There is no insurmountable solitude. All paths lead to the same goal: to

convey to others what we are”

- Pablo Neruda

Artistic expression is a part of being human and there are many theories
about its role and purpose in our lives. In the profession of art therapy, art
making is an integral part of treatment and takes place in the context of a
facilitative/therapeutic relationship with a trained art therapist. Art therapists
use a range of artistic media and intervention strategies to engage the client
in creative expression with the aim of symptom reduction. Although the
profession has produced substantial scholarship documenting its clinical
value, identifying the mechanisms of change through art therapy has been a
challenge due to the multiple psychic processes that are involved in
psychotherapeutic care, made even more complex with the additional
components of artistic expression. Contemporary neuroimaging technology
offers an accessible method of measuring brain dynamics in real world
environments. This technology could help to elucidate how art making within
the therapeutic relationship engages the brain and provide scientific data to
measure mechanisms of change and outcomes of clinical art therapy

interventions.

Overview of Art Therapy

Artistic expression has accompanied human evolution and several theories

have been proposed about it role and purpose in our lives ( Dutton, 2009 ;

Winner, 2018 ). These include its identified roles in evoking emotions and

imagination, stimulating cognition, and, enabling communication. In the field
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of art therapy, art making occurs in the context of a facilitative/therapeutic
relationship with a trained art therapist and is considered reparative and
adaptive because it taps into the creative and imaginative aspects of human

brain functioning. The American Art Therapy Association (2019) defines art

therapy as an integrative mental health and human services profession that
enriches the lives of individuals, families, and communities through active
art making, creative process/theory, applied psychological theory, and
human development within a psychotherapeutic relationship. Art therapy
originated in the twentieth century simultaneously in many parts of Europe
and America in response to the needs of clinical populations who were not
being served effectively with traditional approaches to mental and physical
health. Over the past several decades, art therapists have gone on to work
with a range of populations including those facing developmental challenges
and impacts of adverse events (Tripp, as cited in King, 2016 ), in part due to
the value of creative, symbolic communication in the reconsolidation of
traumatic memories and emotional regulation. Although art therapy is
increasingly well-known and established as a clinical services profession,
research in the field is needed to better understand the mechanisms of
change and how art therapy assessments and interventions impact

patient/client outcomes.

Neuroimaging Research in Art Therapy

Art therapy is a profession grounded in assumptions of neuroplasticity and
sensorimotor engagement and therefore aligns well with research protocols
in neuroscience. It is however, a challenge to quantify subjective aspects of

an individual's creative process and this is one of the reasons why it has
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been difficult to test art therapy interventions with the rigor and
generalizability necessary to generate evidence on the effectiveness of an
intervention. Creativity from a neuroscientific perspective is considered a

compound construct in and of itself ( Dietrich, 2019 ). Art therapy relies

heavily on creative, symbolic self-expression as a method of engaging and
objectifying less conscious cognition, emotion and memories, and in this way
makes it easier for a person to “ see” and eventually put words to psychic
processes that are not otherwise readily attainable. In other words, art

therapy can be a way of telling without talking ( Cohen and Cox, 1995 ).

Understanding and identifying the brain processes involved in this type of
communication will help to explain with more certainty why and how art

therapy works.

In an attempt to conceptualize the theoretical underpinnings of neuroscience
and art therapy and provide a framework to propel the systematic

integration of the two fields, King (2016) developed three initial tenets within

which to consider art therapy as neurotherapeutic. Although theoretical at
this point, these tenets propose mechanisms of change through art therapy
based on observations of clinical sessions: (1) The art-making process and
the artwork itself are integral components of treatment that help to
understand and elicit verbal and non-verbal communication within an
attuned therapeutic relationship; (2) Creative expression is healing and life
enhancing; and; (3) The materials and methods utilized affect self-
expression, assist in emotional self-regulation, and are applied in specialized
ways. These tenets help to distill and organize the multiple components of

art therapy and provide a foundation from which to systematically research
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processes and outcomes. A key consideration in assessing brain function in
the context of art therapy is the ability to track human functioning in natural
ways, as action is involved in art making and movement is an integral part of
the process. Although the mechanisms in our brain do not often map very
well with what we experience ( King, 2018 ), the introduction of Mobile

Brain/Body Imaging (MoBI) ( Makeig et al., 2009 ) to the range of

contemporary imaging tools has increased these capacities.

Art making and interpersonal interactions in an art therapy session are
ideally suited for study using MoBI technologies in that they align with
measurements in real world environments. For example,
electroencephalography (EEG) and functional near infrared spectroscopy
(fNIRS) are non-invasive tools that monitor participants brain activity while
allowing for free movement and interpersonal interactions in the rest of the
body. EEG measures brain wave activity while fNIRS is a hemodynamic
activity-based neuroimaging technique that measures the relative changes
in concentration of oxygenated and deoxygenated hemoglobin secondary to

neuronal activity ( Scholkmann et al., 2014 ). These MoBI set-ups allow a

person to actively engage in the art-making process and to work with a
range of art materials without being restricted by the technological
equipment. Aligning scientific measurement with a natural therapeutic
setting should enable the generation of findings that are relevant to clinical

contexts.

The use of EEG to understand brain processes connected to artistic self-

expression is in the initial stages of exploratory research. King et al. (2017)
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found that art making resulted in overall increased power as measured by
EEG compared with a rote motor task, highlighting the fact that there are
differences in brain activation in a creative vs. a pure sensorimotor-based
activity. This study provided initial support for the use of MoBI to assess the
interaction of movement, cognition, and brain dynamics. Art therapy
researchers have used EEG and fNIRS as imaging tools in a few pilot studies.

Using quantitative electroencephalography (qEEG), Belkofer et al. (2014)

investigated the differences in patterns of brain activity among artists and
non-artists during the process of drawing. Results indicated that there was
more activity in the left hemisphere of the brains of artists, whereas more
activity was reflected in the frontal lobe of non-artists. This result may have
been based on the fact that drawing was a new task for them and that
stimulation in this area of the brain is a sign of learning. There was an
increased presence of alpha waves for both the artists and the non-artists,
indicating the potential for relaxation through creative opportunities
generated by drawing tasks. Similarly, in a gEEG comparison of working with
clay and drawing, activation was noted in regions of memory processes,

meditative states, and spatiotemporal processing ( Kruk et al., 2014 ).

Kaimal et al. (2017a) examined the outcomes of three different drawing

tasks on reward perception as measured using fNIRS. The underlying
assumption in this study was that blood flow in the medial prefrontal cortex
would indicate activation of one of the reward pathways in the brain.
Participants were given three drawing tasks (coloring, doodling, and free
drawing) spanning 3 min, each with intermittent rest periods of 2 min each.

The findings indicated that all the drawing tasks activated this reward
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pathway of the brain compared with the no-activity rest conditions, with the

doodling condition resulting in maximum activation.

These studies highlight preliminary work in identifying mechanisms of
change in art making that require further research: Art making within the
therapeutic relationship elicits creativity, evokes positive emotional states of
relaxation, and is influenced by specific differences in art media, art task and
perceived skills. These are areas to explore further and might be organized
according to the aforementioned tenets of art therapy ( King, 2016 ). Doing
so would help to clarify methods of systematically integrating art therapy

and neuroscience theory, practice and research.

Potential Approaches to Research in Art Therapy Using
Mobi

A challenge in art therapy and neuroimaging research lies in linking relevant
brain functions with the appropriate psychological and behavioral constructs.
The impact of the psychotherapeutic relationship is difficult to prove whether
one practices traditional (verbal) psychotherapy or complementary therapies
such as art and expressive therapies ( King, 2016 ). The nature and quality of
the therapeutic interaction is difficult to study in any psychotherapeutic
approach, and is exacerbated with the ambiguity and subjectivity that
accompany artistic processes and products. Despite these challenges, in our
opinion there are some components of art therapy practice that can be
studied systematically using neuroimaging modalities including tracking the
patient/client's experience, responses to viewing artwork, the experience of
the art making process, and, the interactions with the art therapist. For
example, researchers might examine whether mental imagery experienced
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and eventually externalized through the creative process in art therapy
treatment results in functional changes in the brain. These changes might be
observed in frequency, time, and connectivity using EEG. Functional
connectivity of cortical brain networks can be identified and measured with
the use of EEG and contemporary neuroimaging. By investigating a shift in
cortical brainwave activity throughout an art therapy intervention, it may be
possible to measure a change in alpha wave activity that provides data
about the deeper brain networks responsible for memory recall. Utilizing an
assessment such as PTSD checklist pre and post art therapy treatment and
then comparing the results of this assessment with a change in alpha wave
activity would help to distill the correlations between brain function and
creative expression and allow us to narrow the identified networks involved
with traumatic memory recall. Another approach could include tracking the
role of visual perception and activation of the default mode network (DMN)
since it is increasingly being recognized as being relevant to self-reflection (

Immordino-Yang et al., 2012 ), imaginal cognition, and aesthetic experiences

( Belfi et al., 2019 ). EEGs of artists vs. non-artists engaging in artmaking

might enable tracking activation of alpha waves associated with DMN

activation, relaxation, meditation, and daydreaming. Stevens and Zabelina

recently ( 2019 ) identified alpha, theta and gamma wave patterns as
markers of creativity. Examination of creativity and its interaction with art
media within a specific population is a mechanism of change that can be
examined using EEG. One of the recurring outcomes of arts engagement is

the evocation of positive emotions ( Collie et al., 2006 ; Kaimal and Ray,

2017 ; Kaimal et al., 2017b ). Potential areas of inquiry using fNIRS could
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include examining positive emotions and reward perception through the
dopaminergic pathways in the medial prefrontal cortex and the parietal

cortex ( Lambert, 2010 ; Hass-Cohen and Findlay, 2015 ). fNIRS also captures

overall prefrontal cortex activation which can be used as a measure of
executive function and self-regulation for disorders of addiction ( Bunce et

al., 2013 ), suicidality ( Sargent et al., 2018 ), depression ( Ma et al., 2017 )

and binge eating ( Nasser et al., 2016 ). The role that the facilitated use of

art media in art therapy sessions plays in executive control and emotion

regulation can be examined further by tracking PFC activation using fNIRS.

MoBI technologies also have the capacity to propel the testing of aspects of

the therapeutic relationship. For instance, Dikker et al. (2017) described an

advanced understanding of brain processes in a social context and found
that brain-to-brain synchrony is a possible neural marker for dynamic social
engagement that is likely driven by shared mechanisms of attention ( King,
2019 ). The relational component, the synchrony between the therapist and
the patient/client, and the functional and structural changes that occur in the
patient/client's brain are still poorly understood and EEG and fNIRS provide
the opportunity to explore and examine what is happening between people
as they relate to one another in interactive environments. Most studies to
date have focused on relatively healthy populations but these tools are
particularly relevant in research involving the treatment of psychological
trauma. It is now common knowledge that central nervous system and
neurobiological mechanisms of stress response and memory recall are
compromised as a result of traumatic experiences and that the creative

process offers an opportunity to rework and repair fragmented memories
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within an attuned therapeutic relationship ( Walker et al., 2016 , 2018 ; King,

2019). It is possible to consider that learning new sensory-motor
associations when experiencing the same sensory input and associating
these with a different output can help overwrite traumatic memories, which
can be measured and tested with this innovative technology ( King, 2018 ).
The occurrence of alpha wave attenuation in individuals with PTSD could be
examined using brain synchronization in group work including attunement,
exploration of the mirror neuron system in relational therapeutic exchange,
and the potential connections to empathy. Utilizing these modalities can
expand the knowledge base related to the observation that movement

directly impacts emotional regulation ( Shafir, 2016 ). Thus, there might be

opportunities to investigate the complicated aspects of psychotherapeutic
assessment and intervention including eye and head movements that occur
during the creative process. In some cases, virtual reality technology offers
avenues for embodied artistic expression which could be different from

outcomes and processes seen in traditional artistic media ( Kaimal et al.,

2019 ).

Lastly, although not mobile, positron emission tomography and functional
magnetic resonance imaging studies could examine structural as well as

functional outcomes of art therapy. For example, Walker et al. (2018) found

correlations between visual themes of social connectedness and improved
thalamic functioning in patients diagnosed with post-traumatic stress.
Changes in amygdala and hippocampal volume might be other structural
changes to track in combination with functional brainwave shifts seen during

art making assessed through MoBI. Future interdisciplinary research studies
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could examine the links between key behavioral and psychosocial changes
(as seen from clinical practice by art therapists) including creative capacity,
improved mood and emotion regulation with associated changes in brain

functioning (identified by and imaging experts).

Conclusions

Art therapy sessions offer a complex and multifaceted interaction between
the patient/client and the therapist. The sessions involve art making and
depends on the process and the artwork to facilitate adaptive change. MoBI
technology can offer new insights into the mechanisms of change through
art therapy including examining assessment and treatment outcomes in
naturalistic settings. As these tools develop further, we will be able to better
capture multiple dimensions of the lived experience of the patient/client and
therapist including simultaneous physiological and psychological shifts. This
paper seeks to invite interdisciplinary collaborations that include imaging
specialists, engineers, neurologists, neuroscientists, psychologists, and art
therapy clinicians, in order to address the question of how art therapy

interactions result in transformative change in adaptive human functioning.
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