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Editorial on the Research Topic
 The arts therapies and neuroscience




We are so pleased to welcome you to this Research Topic aimed to advance the emerging knowledge of integrated arts therapies and neuroscience (IATN). It has been an honor to be a part of this collaboration that has showcased a diversity of research methods, art-based modalities, and clinical applications integrating knowledge from neuroscience and the arts therapies. We worked together as an international team to elucidate the unique connections and dialogue between art therapies and psychoneurophysiological functions.

The overarching framework for this Research Topic was captured by an extensive scoping review resource paper by two of our four editors, Bokoch et al. who provided an overview of the current state of IATN publications (N = 84) using standardized PRISMA-Scr guidelines. This review surveyed, summarized, and compared arts-based modalities, populations, settings, presenting problems, methods, measures, and outcomes, as well as discussed implications for clinical applications and future research directions. The review found that the most common IATN modality was art therapy, the most common IATN methodology was case study, and the most common research context was medical arts therapies.

Neurobiological mechanisms and underpinnings were the most common topic of the articles submitted to this Research Topic. Each member of this editorial team further contributed to this issue by addressing current knowledge of IATN neurobiological mechanisms, underpinnings and limitations. Hass-Cohen and Clay proposed memory reconsolidation (MR) as a core mechanism in arts therapies, illustrating MR though empirically supported art therapy relational neuroscience drawing protocols. They also showed how IATN interventions can help reprocess traumatic autobiographical distress by meeting neuroscience-informed MR conditions. Vaisvaser discussed selfhood as constructed by predictive processing and interpersonal neural synchronization, situating the arts as a vehicle for neuroplastic reshaping of the multidimensional self. Bridging neuroscience and subjectivity, she highlighted how functional crosstalk between brain networks supports the integration of bodily experiential and narrated mental aspects of the self, their disruptions in psychopathology, and their relevance to the psychotherapeutic use of the arts. Bokoch et al. found that IATN research outcomes suggested improvements in brain activity and functioning, cognitive, affective, sensory, and social functioning, as well as psychological symptoms and behaviors. Changes were captured based on biophysiological measures, neuropsychological assessments, standardized psychological self-report measures, and qualitative reports (Bokoch et al.). Strang identified the current state of evidence underlying concepts in neuroscience that are regularly integrated into IATN theory and practice. She explored the current scope, ethical concerns, and methodological challenges of arts therapies and neuroscience integration and cautioned against uncritical use of mechanistic explanations of arts therapies based on neuroscience explanations. She outlined limits and opportunities for evidence-based integration.

Across the manuscripts included in this Research Topic, our esteemed contributors joined in this endeavor, exploring how arts therapies potentially engage brain networks and physiological systems to promote regulation, physiological arousal, insight, neuroplastic change, and other therapeutic outcomes. Quinn explored how art therapy stimulates the large-scale brain networks (default mode, salience, and central executive networks) in individuals with substance use disorders, suggesting that therapeutic insight and reward are mediated by these systems. Golland et al. connected social play and the noradrenaline system in aging adults, suggesting that arts-based play enhances cognitive flexibility and emotional wellbeing via neurobiological engagement. A case study combining deep brain reorienting and relational art therapy for dissociative identity disorder, exemplifying neurobiologically grounded trauma treatment was provided by Gerge et al. Malhotra et al. also illustrated a neuroscience framework for understanding art therapy's impact on posttraumatic stress disorder (PTSD) through key strategies, specifically metaphors, concretization, and emotional regulation. Shi et al. demonstrated the neurophysiological effects of mindfulness-based music listening in insomnia, with improved mood and attentional processes reflected in behavioral and event related potential (ERP) data. Ding et al. conducted a meta-analysis of rhythm-based interventions for autism, attributing improved social communication in autism potentially through neural synchrony and neuropeptide effects. Related to the social location of these ideas, Kruk-Borisov advocated for anti-racist neuroscience-informed practice, identifying institutional barriers and responsibilities for the field.

Our authors integrated neuroscientific approaches with the following arts modalities. Art therapy, encompassing drawing, crafting, painting, and mask-making, were examined by Arslanbek et al., Hass-Cohen and Clay, and Wolf and Rattigan. Their studies, along with contributions from Gerge et al., Huss et al., Malhotra et al., and Quinn, highlighted the therapeutic potential and transformative power of creativity. Huss et al. compared photo-based and hand-drawn interventions, while Arslanbek et al. focused on the therapeutic benefits of mask-making. Dance and movement therapies, exemplified by Haeyen's study on breathwork and movement as regulatory tools, demonstrated the importance of physical expression in maintaining mental health. Drama and psychodrama were explored in various contexts, including narrative enactments in therapy and intergenerational learning. Colleagues Gerge et al., Peeples et al., and Quinn shed light on how dramatization could facilitate healing and understanding. Music, particularly guided imagery and music (GIM) was another focal area explored by researchers such as Heiderscheit, Ding et al., Shi et al., and Reitere et al.. Their studies revealed the profound effects of musical interventions on emotional and psychological wellbeing. Play and playfulness were embraced by researchers like Golland et al., Haeyen, and Quinn. Their work on playful interventions and play-based reward activation underscored the significance of play in therapeutic settings. Poetry, bibliography, and narrative were explored by researchers such as Peeples et al., Kruk-Borisov, and Wolf and Rattigan. Their studies on narrative learning, bibliographic exposure to anti-racist literature, and narrative interpretations of art highlighted the power of storytelling and reflection in the integrated arts therapies and neuroscience field. Collectively, these studies illustrated the breadth and depth of expressive therapies, showcasing their potential to heal and transform.

A variety of inquiry methods were used. These included: theoretical and conceptual papers by Golland et al., Haeyen, Hass-Cohen and Clay, Malhotra et al., Quinn, Strang, and Vaisvaser, which contributed significantly to the IATN body of knowledge. Scoping and systematic reviews by Bokoch et al., Ding et al., and Reitere et al. provided critical insights and overviews of the field. Qualitative studies using thematic analysis were conducted by Heiderscheit, Kruk-Borisov, Peeples et al., Spee et al., and Wolf and Rattigan. Case studies and vignettes by Gerge et al., Hass-Cohen and Clay, Quinn, Wolf and Rattigan and Strang exemplified the practical applications and implications of IATN.

Clinical innovation for the treatment of mental health conditions, developmental disorders, and medical issues were incorporated across the different publications methods and as listed in alphabetical order included: aging-related cognitive decline (Golland et al.), autism spectrum disorder (Ding et al.), dementia (Peeples et al.), dissociative identity disorder (Gerge et al.), eating disorders (Heiderscheit), insomnia disorder (Shi et al.), neurodevelopmental and neurological disorders (Reitere et al.), Parkinson's disease (Spee et al.), PTSD (Gerge et al.; Hass-Cohen and Clay; Malhotra et al.) substance use disorders (Quinn), as well as traumatic brain injury (TBI) and post-concussive syndrome (Wolf and Rattigan). Adding to ideas about clinical innovation, Reitere et al. reviews how telehealth arts therapies for neurological and neurodevelopmental conditions can support ethical access to support wellbeing.

A nuanced view of the contributions suggested perspectives and practices related to IATN that are trauma-focused, embodied, and centered on\devoted to emotion regulation. IATN and trauma-focused perspectives highlighted how arts therapies address trauma through non-verbal expression, memory reconsolidation, nervous system regulation, and meaning-making. Arslanbek et al. found that viewer responses to trauma-themed masks are shaped by their own histories of adversity, highlighting how trauma resonance affects aesthetic experience. Gerge et al. demonstrated that combining neurobiologically grounded therapy with visual expression addresses dissociation, trauma memories, and embodied fear. IATN and polyvagal theory and techniques were suggested by Haeyen. Hass-Cohen and Clay showed how drawing-based protocols aligned with MR theory, allowing clients to access, destabilize, and update traumatic autobiographical memories. Heiderscheit underscored through thematic analysis of GIM with eating disorder clients, how music therapy supports identification of trauma-related emotional processing, reconnection with the self, and transformation, while mapping narratives onto a hero's journey recovery arc. Malhotra et al. synthesized neuroaesthetic and psychotherapeutic literature to propose a neuroscience-based rationale for using art therapy in PTSD treatment, identifying core mechanisms such as emotion regulation, narrative restructuring, and metaphor. Wolf and Rattigan highlighted caregiver narratives of traumatic brain injury (TBI), using visual imagery to express symptoms that evade verbal or medical recognition, therefore emphasizing the communicative and diagnostic role of IATN in trauma care.

An embodiment and mood regulation theme centered on how somatosensory, visual, and aesthetic experiences regulate emotion and enhance mood through embodied processing. Haeyen described how embodied noticing and naming practices in therapy (e.g., movement, breath, tactile engagement) help regulate stress responses and promote safety. Shi et al. showed that embodied music practices such as mindfulness-based music listening can directly influence affective and attentional states. Huss et al. compared photographed flowers, hand-drawn flowers, and mandalas to showcase how photos evoked stronger embodied emotional shifts, while mandalas offered cognitive stimulation. Publications in this theme examined interpersonal resonance, therapeutic alliance, and group engagement as essential mechanisms in arts therapies. Heiderscheit highlighted how client-therapist relationships and intrapersonal dynamics transformed through GIM. Peeples et al. showed how intergenerational narrative and art-based engagement reduced stigma and increased empathy among psychology students. Vaisvaser linked interpersonal brain synchronization to psychotherapeutic change, fostered by the bodily-anchored relational aesthetic engagement in arts therapy.

In summary, key insights of this special edition illustrated the potential for the validation of IATN mechanisms through neural networks, physiological systems, and neuroplasticity. IATN theories, approaches, and clinical interventions were shown by our authors to provide unique tools to express, regulate, and externalize emotions, as well as reconsolidate trauma memories beyond verbal processing. Furthermore, sensorimotor, visual, and aesthetic elements within the therapy elicited profound emotional shifts and aid in mood regulation. Relational and social processes formed another vital component, with the therapeutic alliance and social play facilitating healing, particularly in cases focused on trauma, stigma reduction, and symptoms related to aging. The empowerment and meaning making fostered by art offer autonomy, insight, and transformation, especially for chronic conditions and marginalized voices. However, the field continues to face several challenges, including the necessity for methodological rigor, diversity, and ethical sensitivity, and innovation. These aspects are crucial for advancing future IATN research and applications.
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Post-traumatic stress disorder (PTSD) is a heterogeneous condition that affects many civilians and military service members. Lack of engagement, high dropout rate, and variable response to psychotherapy necessitates more compelling and accessible treatment options that are based on sound neuroscientific evidence-informed decision-making. Art therapy incorporates elements proven to be effective in psychotherapy, such as exposure, making it a potentially valuable treatment option. This conceptual paper aims to inform the neurophysiological rationale for the use of art therapy as a therapeutic approach for individuals with PTSD. A narrative synthesis was conducted using literature review of empirical research on the neurophysiological effects of art therapy, with supporting literature on neuroaesthetics and psychotherapies to identify art therapy factors most pertinent for PTSD. Findings were synthesized through a proposed framework based on the triple network model considering the network-based dysfunctions due to PTSD. Art therapy’s active components, such as concretization and metaphor, active art engagement, emotion processing and regulation, perspective taking and reframing, and therapeutic alliance, may improve symptoms of PTSD and prompt adaptive brain functioning. Given the scarcity of rigorous studies on art therapy’s effectiveness and mechanisms of alleviating PTSD symptoms, the suggested framework offers a neurophysiological rationale and a future research agenda to investigate the impact of art therapy as a therapeutic approach for individuals with PTSD.

Keywords
PTSD, post-traumatic stress disorder, art therapy, triple network, therapeutic mechanisms, neurophysiological changes, mechanisms of change


1 Introduction

Post-traumatic stress disorder (PTSD) is a trauma-related disorder that affects up to 6.0% of US civilians and 11.7% of US Veterans (Schein et al., 2021). While psychotherapy is the first line recommended treatment for PTSD and serotonin reuptake inhibitors (SSRIs) are an effective pharmacological approach (Williamson et al., 2021), there is mixed tolerance and response to treatment, necessitating additional treatment options. Exacerbating matters, the presentation of PTSD is heterogeneous, and according to the DSM-5 criteria, there are 636,120 possible symptom combinations that can lead to the diagnosis of PTSD (Cloitre, 2020). Presenting symptoms can include reliving the traumatic event via flashbacks and nightmares, anhedonia, avoidance of situations and reminders of the traumatic event, hyperarousal, fear or anger, and dissociation. There are several empirically supported treatments for PTSD and many patients achieve remission.

Many Veterans with PTSD have a history of traumatic brain injury (TBI), and evidence suggests that this combination may lead to a less robust response to current empirically supported treatment and greater treatment requirements (Wolf et al., 2012; Tanev et al., 2014). This heterogeneity of presentation, including co-morbidities, may require precision treatment methods to optimize efficacy. Approximately 70.4% of people will be exposed to trauma (a criterion A event) in a lifetime, with 4.1% of people going on to develop at least one episode of PTSD (Kessler et al., 2017). Active-duty military members and Veterans are at elevated risk for exposure to traumatic events (Kilpatrick et al., 2013) and TBI, which is a risk factor for prolonged recovery from PTSD (Vanderploeg et al., 2009; Otis et al., 2011; Lange et al., 2020). The mechanistic link between TBI and PTSD is unclear, though it may potentially relate to changes in white matter structures important in regulating emotion and therefore, TBI may result in symptom exacerbation (Williamson et al., 2013; Bottari et al., 2021). Damage to white matter preferentially affects function of frontally connected networks (Sharp et al., 2014; Hayes et al., 2016; Filley and Kelly, 2018) important in emotional regulation, processing speed, attention, and executive functions. Further, white matter plays a key role in regulating limbic system activity, potentially affecting autonomic/hyperarousal features of PTSD. Hypervigilance and physiologic signs of chronic stress (i.e., low heart rate variability, systemic inflammation, and heart disease) are associated with hyperarousal symptoms of PTSD (Kubzansky et al., 2007; Gola et al., 2013; Schneider and Schwerdtfeger, 2020). Hyperarousal symptoms may negatively impact adherence and persistence in psychotherapy for PTSD (Livingston et al., 2020).

Brain networks involved in the expression of symptoms of PTSD, such as hyperarousal include brain stem and associated structures [e.g., connections from brain stem structures to the hypothalamic-pituitary-adrenal (HPA) axis]. Brainstem nuclei, such as the periaqueductal gray, noradrenergic locus coeruleus and dopaminergic ventral tegmental area, play vital roles in facilitating extinction of fear learning through their interconnections with the hippocampus, amygdala, and prefrontal regions, involved in context-specific modulation of fear memories (McNally et al., 2011; Iordanova et al., 2021). Further, vagal efferent and afferent pathways involve critical brainstem structures including the and nucleus of the solitary tract (NTS). The NTS has substantial bidirectional connections to limbic structures and these systems regulate stress response via interaction with multiple neurotransmitter systems (Williamson et al., 2013). Researchers suggest the role of threat-memory encoding at synaptic and circuit levels, and the simultaneous encoding of various aspects of “fear” advocating for non-pharmacological approaches to address consolidation-based impairment of emotional memory and trauma-related memory retrieval to consider reconsolidation interventions (Maddox et al., 2019).

The function of three resting state networks has been identified as potentially important in the expression of cognitive and emotional processes in mental health conditions. Some have called these associations, the triple network theory. While there have been many resting state networks identified, the three with the strongest empirical support in this context are the central executive network (CEN), default mode network (DMN), and the salience/emotion network (SEN) (Akiki et al., 2017, 2018).


1.1 Approaches to treatment of PTSD

The mechanisms of psychiatric dysfunction in PTSD have been linked to fear conditioning (Johnson et al., 2012) with dysfunction in extinction processes and safety learning–leading to the reinforcement and preservation of PTSD (VanElzakker et al., 2014). There are several co-morbidities which may prolong and exacerbate recovery including substance use, TBI, and sleep disturbance (Short et al., 2017; Bottari et al., 2023). These co-morbidities can lead to disruptions in memory consolidation, engagement with psychotherapy, and treatment compliance, hindering remission of PTSD (Stickgold and Walker, 2007). PTSD is a learned response that is reinforced behaviorally as a self-preservation mechanism. These survival responses may be protective during active danger. Unfortunately, their persistence is maladaptive in non-threatening contexts. PTSD changes over time and may resolve on its own. However, it is also quite responsive to psychotherapy. Recommended treatments for PTSD include exposure-related psychotherapy and pharmacological intervention (e.g., SSRIs) (Williamson et al., 2021). While psychotherapy has proven to be effective for PTSD (g = 1.14; Watts et al., 2013), there are significant rates of dropout (up to 18.28%) for trauma-focused PTSD treatment (Imel et al., 2013). Moreover, many people who complete treatment continue to have clinically significant symptoms of PTSD as well as recurrence. Sleep disruptions often persist even with clinically significant response to psychotherapy (Bottari et al., 2023). Elevated dropout rates are often attributed to the trauma component of most psychotherapies causing distress and discomfort. The American Psychological Association (APA) and Veterans Affairs (VA) recommend trauma-focused cognitive behavioral therapy (CBT-TF) or Prolonged Exposure Therapy (PE) as the gold standard of treatment, with additional psychotherapies indicated as potential options for PTSD treatment such as eye movement desensitization and reprocessing (EMDR) (American Psychological Association, 2020; Norman et al., 2023). Suggested pharmacological interventions are like those recommended for anxiety and depression and include, but are not limited to, SSRIs (i.e., fluoxetine, paroxetine, sertraline) and serotonin and norepinephrine reuptake inhibitors (SNRIs) like venlafaxine. Stigma surrounding mental health diagnoses is prevalent in military populations (Mittal et al., 2013; National Academies of Sciences & Medicine, 2018), and multiple studies have found low evidence-based psychotherapy engagement at 11.4% of Veterans referred (Mott et al., 2014) and higher dropout rates among Veterans with PTSD than randomized control trials (RCT) for PTSD in civilians (Zayfert et al., 2005; Schottenbauer et al., 2008).



1.2 Art therapy

Given the lack of engagement with empirically supported psychotherapies, high dropout rates, common incomplete remission of PTSD post-treatment, and heterogeneity of responses to treatment, other interventions are necessary. Art therapy is currently used in the Veterans Health Administrations system of care to treat PTSD. Though empirical support is limited through RCTs, art therapy has been used in a range of military populations with reported benefit (Campbell et al., 2016; Walker et al., 2016, 2017; Levy et al., 2018; Jones et al., 2019; DeLucia and Kennedy, 2021; Schnitzer et al., 2021). Art therapy allows for active creative self-expression that integrates non-verbal communication through visual narratives (Berberian et al., 2019). Service to military populations is at the core of art therapy, which developed from treatments for “battle fatigue” (a term that preceded PTSD), in World War II (Howie, 2017) and since has been a part of integrative and primary psychotherapy for patients with TBI and PTSD. Since trauma may be encoded through visual images, sounds and smells, art therapy may be a modality consistent with sensory encoding of traumatic events. Service members and Veterans identify, externalize, and process their psychological difficulties through art therapy, actively engaging the creative process within a psychotherapeutic relationship facilitated by a credentialed art therapist (Campbell et al., 2016; Walker et al., 2016; Kaimal et al., 2018; Berberian et al., 2019). Military service members and Veterans with PTSD and history of TBI report that art therapy enabled them to gain a sense of integrated identity (Walker et al., 2016), self-regulation (Jones et al., 2018), and access to previously blocked memories and insight (Campbell et al., 2016) suggesting successful fear extinction associated with completing art therapy.

Art therapy has demonstrated positive health outcomes in case studies, observational research, and program evaluation studies with military population with TBI and PTSD (Jones et al., 2018; Kaimal et al., 2018). However, despite decades of use and demonstrated positive impacts on specific outcome measures, including anxiety and depression (Abbing et al., 2018; Dunphy et al., 2019; Kaimal et al., 2019), implementation of art therapy is hindered by the lack of rigorous, well-controlled trials that investigate both effectiveness and neurobiological mechanisms of improvement. This conceptual paper aimed to inform the neurophysiological rationale in the use of art therapy as a therapeutic approach for individuals with PTSD. This is accomplished through a conceptual integration of art therapy change factors, comparison of art therapy change-factors to existing standardized treatments for PTSD, and neurophysiological effects.




2 Methods

In proposing a neuroscience-informed art therapy conceptual framework to inform future research agenda for work with Veterans for PTSD, we first conducted a literature search to survey the current status of empirical research in the neurophysiological effects of art therapy. The literature search was guided by the question: “What is the neurophysiological empirical evidence base of art therapy, and how can this inform empirical research with individuals with PTSD?”

To identify research studies with neurophysiological outcomes, major databases (Google Scholar, PsycInfo, Medline) were searched using keywords pertaining to biomarkers, functional near-infrared spectroscopy (fNIRS), functional magnetic resonance imaging (fMRI), magnetic resonance imaging [magnetic resonance imaging (MRI)], electroencephalographic (EEG), blood pressure, heart rate variability (HRV), inflammation, cortisol, imaging, neurotransmitter with art therapy for abstract and title search. Abstracts were reviewed from peer-reviewed publications; and research studies published before December 2022 and in English with neurophysiological measures/outcomes were included. In this step, a total of 19 art therapy publications were identified. These included-

	•5 MRI studies (Walker et al., 2016, 2018; Cucca et al., 2018, 2021; Yu et al., 2021)
	•3 fNIRS studies (Kaimal and Ray, 2017; Yan et al., 2021; Kaimal et al., 2022)
	•4 EEG studies (Belkofer and Konopka, 2008; Belkofer et al., 2014; Kruk et al., 2014; King et al., 2017)
	•2 HRV studies (Haiblum-Itskovitch et al., 2018; Abbing et al., 2019)
	•5 Other biomarker studies (Visnola et al., 2010; Kaimal et al., 2016, 2019; Beerse et al., 2019, 2020).




2.1 Narrative synthesis

A narrative synthesis method (Edwards and Kaimal, 2016) was used to identify and conceptualize the role of art therapy for PTSD (Figure 1). After search and selection, each art therapy research study was coded for study characteristics identifying study purpose, design, setting, population, intervention, targeted outcomes, and main findings in subgroups of neurophysiological markers such as art therapy and MRI, fNIRS, EEG, HRV, and other biomarkers. Next, the findings on active factors of change for art therapy by de Witte et al. (2021) were considered to identify art therapy processes (common, joint, or specific) such as concretization, symbolism and metaphors, active engagement, artistic pleasure, tactile quality of art, non-verbal expression, modulating time and space, perspective taking, emotion processing and regulation, and therapeutic alliance. We then considered the empirical clusters of therapeutic factors to map on each of the neurophysiological study on art therapy, to find associations in therapeutic factors, neurophysiological effects or outcomes.
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FIGURE 1
Overview of the steps for conceptual review.


To offer a broader perspective on the relationship between therapeutic factors, the team conducted inductive analysis via debriefings and analytical discussions, leading to the identification of five factors relevant to PTSD symptomatology. Considering the small pool of neurophysiological studies in art therapy, findings from empirical neuroaesthetics were reviewed to bolster support in identifying mechanisms and neural bases of visual art engagement based on the five categorized art therapy factors. While these factors are theoretical and potentially interact, they represent a useful framework for developing a structured approach to art therapy. Neuroaesthetics is useful in that this area of work is designed to determine the cognitive and neural basis of art and aesthetic experiences. The known roles of aesthetic engagement in brain function and change may be relevant to mechanisms of art therapy responses in mental health populations. Others have posited these mechanisms in the clarification of intervention strategies and clinical applications of art therapy (King and Parada, 2021). We reviewed studies on creative cognition, and the impact of visual art engagement/production on brain function. We used backward and forward citation searching of the reference lists to supplement supporting evidence. Based on the mechanisms of change in art therapy (de Witte et al., 2021) and the mechanisms reported in empirical studies on art therapy and esthetics, we discuss five art therapy factors and their relevance for treatment of PTSD symptoms. Following this step, the neurophysiological evidence of standard psychotherapies for PTSD as recommended by VA were sought through research papers and user guides for PTSD for psychotherapies to summarize their relation to the five art therapy factors, and to identify similarities/gaps in comparison to art therapy. The selections for creative cognition, neuroaesthetics, and empirical psychotherapy literature were based on their conceptual and analytic association with art therapy factors.



2.2 Developing the framework

The principal objective of the conceptual review was to formulate a theoretical foundation research on the function of art therapy. Given the limited content available within the domain of art therapy, supplementary resources from neurophysiological evaluations of psychotherapies and neuroaesthetics research with similar components to art therapy were incorporated to enrich and establish the proposed framework. In the final step, art therapy factors and empirical neuroaesthetics findings were integrated onto the triple network model of PTSD -the altered dynamic between and within the DMN, CEN, and SEN (Akiki et al., 2017). While, there is a broader research base on task dependent change in brain networks (e.g., fronto-limbic networks) in PTSD, the three resting state networks were chosen as they are the most commonly reported fMRI approach found in the literature. This paper provides a conceptual review and outlines future research implications for understanding and investigating the impact of art therapy on PTSD. It achieves this by synthesizing existing literature and proposing ways in which art therapy, informed by neuroscience, could potentially foster resetting adaptive responses to danger and life-threat among individuals with PTSD.




3 Active factors in art therapy relevant for PTSD

Art therapy is a form of psychotherapy that uses the creative process, artmaking, and applied psychological theory to address personal and relational treatment goals and enhance mental wellbeing of the individual, their families, and communities (American Art Therapy Association, 2017). Art therapy is a multisensory psychotherapeutic approach that provides kinesthetic, sensory, perceptual, and symbolic opportunities to engage in receptive and expressive communication (American Art Therapy Association, 2017) which likely contributes to psychological and neurophysiological changes (Hass-Cohen et al., 2014). In the following section, findings of five art therapy factors based on mechanisms of change (de Witte et al., 2021) that are conceptualized as most pertinent for PTSD symptoms are presented. Concurrently, the corresponding evidence from other psychotherapies are mapped and summarized as they relate to these five factors.


3.1 Concretization, symbolism and metaphor in art therapy

In a scoping review on mechanisms of therapeutic change of creative arts therapies, de Witte et al. (2021) found that the use of symbolism and metaphors, and concrete representation of abstract content into tangible form are unique factors to creative arts therapies. Specifically, art therapy involves expression and processing of thoughts, emotions, and ideas through imagery onto a concrete visual form. These may emerge as representational artwork, as symbols or metaphors where one thing is conceived in terms of another to understand abstract, emotional, or other experiences (Lakoff and Johnson, 2008). The creative process of using metaphors and symbols allows new insights into the self, others, thoughts, feelings, and situations (Kaimal, 2022). Military populations with PTSD and TBI have reported benefit of art therapy to communicate inner experiences or visual self-narratives on artworks-metaphorically or symbolically (Smith, 2016; Walker et al., 2017; Schnitzer et al., 2021).

An empirical neuroaesthetics study indicates that “metaphor production involves brain systems important in executive control, semantic integration, and self-generated thought” (Beaty et al., 2017, p. 163). Studies on creative cognition indicate dynamic interaction between brain regions associated with executive control and spontaneous thought (Mayseless et al., 2015; Bashwiner et al., 2016; Zabelina and Andrews-Hanna, 2016; Beaty et al., 2017). The studies on metaphor production have been focused on linguistic metaphors, and further evidence on connection between artmaking and spontaneous visual metaphor production during art therapy could be important in understanding potential therapeutic impact of these methods.


3.1.1 Concretization, symbolism and metaphor in other psychotherapies

While metaphors are not an explicit component of many psychotherapies, they are often employed for making connections between topics, novel thinking, and emotion processing (Levitt et al., 2000; Stott et al., 2010). Metaphors are used by both the therapist and the patient. Therapists often use verbal metaphors in psychoeducation, homework, and topic conceptualization. Use of metaphor has been heavily studied in cognitive behavior therapy (CBT) (Mathieson et al., 2020; Malkomsen et al., 2021), as well as in acceptance and commitment therapy (ACT) (Stoddard and Afari, 2014), CPT (Laska et al., 2013), dialectical behavior therapy (DBT) (Linehan, 2014), hypnosis (Short et al., 2005; Short, 2018), narrative exposure therapy (Neuner et al., 2020), and psychodynamic therapy (Borbely, 2004). Metaphor has proven powerful enough to warrant emphasized training in CBT (Mathieson et al., 2018).

Relating to concretization, some psychotherapies (i.e., CBT, imagery rehearsal therapy [IRT], cognitive processing therapy with written account [CPT+A], and narrative exposure therapy [NET]) involve creation of tangible products, with the most common “concrete” byproduct a written document (Kushnir and Orkibi, 2021). Interestingly, though the research base is scanty, IRT appears better able to target sleep disruptions in PTSD than other therapeutic approaches (Williamson et al., 2021). Writing enables patients to externalize and monitor their inner thoughts in a concrete form, reinforcing a behavioral pattern of regulating thought process via reasoning through feelings (Beck, 2020). Written externalization facilitates change in perspective and in discovering previously unseen attributes of the stressor. Concrete separation from the stressor in a metaphorical or literal state is intended to help ground clients in the present where they identify and confront their issues instead of engaging in a learned response of avoiding and/or catastrophizing (Moreno, 1987).




3.2 Active and creative art engagement: tactile and sensory exploration in art therapy

Actively engaging in artmaking through the choice of varied art media is a specific and unique aspect of art therapy (de Witte et al., 2021). Art therapy facilitates engagement through the physicality of various art materials on a continuum- from structured art media like markers and colored pencils to fluid art media like pastels and paints (expressive therapies continuum, ETC) (Hinz, 2019). Since visual artmaking and imagery are integral parts of art therapy, the visual and perceptual systems of the brain are recruited (King et al., 2019). The tactile and sensory quality of visual art media (Abbing et al., 2018) and the choice of appropriate and specific art materials (Haeyen et al., 2015; Bosgraaf et al., 2020) may contribute to a shift from maladaptive to adaptive responses for clients. This aligns with the framework of adaptive response theory which situates artmaking and the art product as distinct elements in the therapeutic process (Kaimal, 2019).

Art therapy also involves active kinesthetic components that can “induce haptic, proprioceptive, and visual sensations” (Nan et al., 2021). An experimental study examined EEG activity of 14 healthy participants during clay sculpting and drawing recorded over bilateral medial frontal cortex and bilateral medial parietal cortex of each participant (Kruk et al., 2014). Clay sculpting increased gamma power over the right medial parietal lobe and increased theta power over the right frontal lobe. Although a small sample size, these preliminary results suggest impacts of engagement in sculpting on brain regions important in emotional regulation and spatial processing. Other neurophysiological studies on artmaking have also found differences in EEG measurements with significant pre and post drawing differences in the left posterior temporal, parietal, and occipital regions within the alpha band frequency when artists participants used oil pastels (Belkofer et al., 2014). In another study participant’s use of chalk pastels also showed a general increase across all frequencies, with a statistically significant increase in the left hemisphere (King et al., 2017). In patients with Parkinson’s disease (PD) who received twenty sessions of art therapy, there was an improvement in overall visual-cognitive skills and visual exploration strategies as well as general motor function as seen through decreases in visual exploration path length, horizontal fixation variance, and in the number of saccades made during the Benton Visual Recognition Test (Cucca et al., 2021). The participants also showed resting state functional connectivity (fMRI) differences in visual networks (Cucca et al., 2021).


3.2.1 Tactile and sensory exploration in other psychotherapies

Some psychotherapies for PTSD, like EMDR, employ explicit tactile and sensory components. There are two stages of the EMDR protocol: “desensitization” and “resource development and installation (RDI)” (Leeds, 2009). The tactile component of EMDR therapy comes in the form of a bilaterally presented external stimuli that serves as a proposed “focal point” for the client to reference while they reflect on a traumatic experience. The physical stimuli are bilateral, such as tapping oneself on both shoulders at the same time or following the psychotherapist’s hand movements with one’s eyes. The contributions of sensory stimulation, attentional processes, and memory reconsolidation are unclear (Landin-Romero et al., 2018). There is limited support for these elements in the mechanism of action of EMDR. EMDR incorporates exposure, like other empirically supported psychotherapy approaches, and fear extinction learning is a likely mechanism of therapeutic response in EMDR. Physiological evidence for the effectiveness of EMDR comes from Schubert et al. (2016), where they used galvanic skin response (GSR, an indicator of sympathetic nervous system function), heart rate, and respiration measurements on people with PTSD, finding that EMDR resulted in lower GSR and HR responses, suggesting reduced physiological indicators of stress.




3.3 Emotion processing and regulation through art therapy

Art therapy involves projection and expression of emotions that can provide therapeutic insights necessary for facilitating treatment goals. In art therapy, the clients see their emotions through the artwork via visual elicitation of past, current, or future states and feelings (Haeyen et al., 2015; Hilbuch et al., 2016; Bosgraaf et al., 2020). Clients in military settings have found art therapy to facilitate trauma recall, increase access to emotions, and enhance representation of self in relation to individual personhood, relationships, community, or society (Campbell et al., 2016; Smith, 2016; Walker et al., 2016, 2017; Lobban and Murphy, 2019).

Art therapists are starting to examine neurobiological mechanisms involved in emotion processing to inform clinical outcomes in art therapy (Czamanski-Cohen et al., 2019). In an ongoing study, Czamanski-Cohen et al. (2020) are examining the mechanisms of art therapy on emotion processing and cholinergic anti-inflammatory processes through a RCT with breast cancer survivors. Haiblum-Itskovitch et al. (2018) examined vagal activity and emotional response to the use of different art materials/mediums. They used the self-assessment manikin visual analog scale (SAM) (Bradley and Lang, 1994) and assessed parasympathetic nervous system (PNS) function via respiratory sinus arrhythmia (RSA). Results indicated an interaction between material and state with a decrease in mean RSA from resting state while painting [F(1, 49) = 26.155, p < 0.0005], suggesting significant cognitive, emotional, and physical engagement in the process. The effect size (np2 = 0.348) indicated that artmaking explained approximately 35% of the variability in parasympathetic reactivity, regardless of art material, indicating changes in emotional regulation processes during the artmaking task. Abbing et al. (2019) assessed anxiety following artmaking with 47 adult women with anxiety disorders with a pre-post RCT (waitlist control group) design using high frequency heart rate variability (HF-HRV, i.e., RSA) via Root Mean Squared Successive Difference (RMSSD) scores. The intervention group showed higher HF-HRV after treatment, consistent with lower anxiety. Art therapy and artmaking may reduce cortisol levels (Visnola et al., 2010; Kaimal et al., 2016; Beerse et al., 2019, 2020) that may improve other psychosocial outcomes of mood, self-efficacy, and perceived stress (Kaimal and Ray, 2017; Beerse et al., 2019). Other preliminary studies have explored blood pressure as a biomarker to examine artmaking as an effective stress reducer (Schrade et al., 2011; Utami et al., 2021). Futterman Collier et al. (2016) found that textile arts have a mood enhancing effect when measured using salivary levels of IL-beta, a proinflammatory cytokine. Overall, there is growing evidence of art making effects on autonomic features and indicators of stress that suggest relevance to positive response in PTSD.

The prefrontal cerebral cortex plays a central role in self-regulation, specifically for reward (e.g., striatum) and emotion (e.g., amygdala) (Kelley et al., 2019). In examining the regulatory effect of drawing on negative emotions, Yan et al. (2021) used autobiographical recall, and randomly assigned 59 participants to one of four conditions- drawing after triggering anger, drawing after triggering sadness, calculating numbers after triggering anger, or calculating numbers after triggering sadness. When drawing regulated sadness, the frontopolar area and left dorsolateral prefrontal cortex (dlPFC) showed significant deactivations on fNIRS, more than its effect on anger. Another fNIRS study gave 26 participants (artists and non-artists) three drawing tasks (coloring, doodling, and free drawing) and noted that all three tasks activated the medial prefrontal cortex in comparison to rest condition irrespective of the skill level, indicating implications for visual art stimulating reward perception (Kaimal et al., 2017). A study on artmaking in virtual reality (VR) (rote tracing and creative self-expression conditions) measured prefrontal cortex (PFC) activation and found that the rote tracing task resulted in higher PFC activity suggesting the potential benefits of creative self-expression in reducing conscious control (Kaimal et al., 2022).

These neurophysiological studies indicate the emerging support for visual artistic practices to facilitate alterations in neural pathways through emotion processing and regulation, and positive emotional experiences that may be a necessary mechanism for recovery for clients with PTSD.


3.3.1 Emotion processing and regulation in other psychotherapies

Although emotional regulation is a frequent target in psychotherapeutic treatment due to heightened focus on survival in patients with PTSD (Ford and Courtois, 2020), the inclusion of intentional, explicit physiological involvement to regulate emotions is not common practice in most psychotherapies. The unpredictable and threatening nature of traumatic events can manifest as and cause negative alterations in self-management skills for dealing with stress and social skills. Techniques such as systematic desensitization through progressive muscle relaxation (Wolpe, 1968), deep breathing (Gilbert, 1999), and more recently heart rate variability biofeedback (HRVB) are intended to aid in emotional regulation in anxiety and PTSD treatments. The engagement of HRVB as well as paced breathing approaches increase parasympathetic activity, and can be thought of as parasympathomimetic treatment approaches. A neurophysiological state with greater parasympathetic engagement may be reflected by better inhibition via prefrontal cortex over limbic activity (e.g., amygdala), manifesting as improved emotional control (Henderson et al., 2004; Gevirtz, 2013). HRV is a measure of vagal tone or condition (Porges, 2007). HRVB can be integrated into any psychotherapy such as acceptance and commitment therapy (ACT) and CBT (Gevirtz, 2020), though data on paired therapeutic approaches are limited. Using resting state fMRI to measure functional changes post prolonged exposure, Fonzo et al. (2017) found increased lateral frontopolar cortex activity and connectivity with the ventral striatum and ventromedial prefrontal cortex. These functional changes were associated with better psychological wellbeing (emotional regulation) and a decrease in hyperarousal symptoms likely due to regulation of negative affect impacting the downstream influence of the frontopolar cortex on the ventromedial prefrontal cortex/ventral striatum, suggesting similar mechanisms of therapeutic efficacy on brain function.




3.4 Perspective taking and reframing in art therapy

The concrete representation of internal experiences facilitates perspective-taking and reflection (Deboys et al., 2016; Gabel and Robb, 2017; Abbing et al., 2018; Czamanski-Cohen et al., 2019; Bosgraaf et al., 2020). Art therapy can promote perspective-taking and self-awareness through reflection upon art and via artmaking during sessions (de Witte et al., 2021). Perspective-taking and reframing can occur through clarifying feelings and thoughts; exploring least to most anxiety-provoking situations/feelings/thoughts through art (Rosal, 2022); representing a problematic schema, personal constructs or exploring self-efficacy cognitions (Rosal, 2022) or “mastery images” (Morris, 2014, p. 350); and changing distressing images, symptoms or memories that interfere with functioning (Sarid et al., 2017). There is heterogeneity in the use of art therapy for example, the use of mindfulness-based art therapy is prominent (MBAT) (Rosal, 2022). Indeed, mindfulness-based stress reduction (MBSR) which include relaxation, self-management, exposure, cognitive change, and acceptance as core mechanisms (Baer, 2003) when integrated with art therapy has shown positive outcomes for pain management (Czamanski-Cohen et al., 2014; Fritsche, 2014), for oncology patients (Monti et al., 2006), for individuals with anxiety disorders (Sarid et al., 2017) and severe and persistent mental illness (SPMI) in outpatient treatment settings (Herring, 2014).

As an example of art therapy aiding an individual with PTSD to concretely express distress in art, an active-duty military service member externalized the heightened visual and tactile memories of a flashback personified as a “bloody face in bunker” (BFIB) in a mask and physically contained it in a box to overcome the debilitating intrusive traumatic images (Walker et al., 2016). Studies on art therapy and cognitive flexibility are sparse. However, Walker et al. (2018) who used fMRI to assess thalamic connectivity of Veterans suggested further research using- pre-and post-intervention to examine differences. An MBAT study found significant reductions in anxiety and perceived stress, accompanied by a reduction in salivary cortisol in a group of college students in comparison to the control group (Beerse et al., 2020). Furthermore, empirical esthetics researchers propose testing the hypothesis of aesthetic cognitivism- i.e., how art promotes knowledge and understanding (Christensen et al., 2023). Future mechanism-based intervention studies will benefit from further examination of neural correlates of perspective-taking as it relates to art therapy and PTSD symptoms.


3.4.1 Perspective taking and reframing in other psychotherapies

Other psychotherapies facilitate perspective-taking via externalization which is a form of cognitive reframing that works to challenge negative thought patterns through distancing the patient’s issue from the self. By referring to the issue as a separate entity instead of a characteristic of the patient, it helps the patient develop an internal locus of control. Psychotherapies that employ externalization are CBT, CPT, and NET. In NET, externalization is achieved through restructuring the trauma-survivor life story (or narrative) such that the trauma exists only as an event along the individual’s timeline (Neuner et al., 2020).

Cognitive restructuring, which involves changing emotional experiences via identification of dysfunctional thoughts, is also commonly employed in psychotherapies (Marks et al., 1998; Bryant et al., 2008; Watkins et al., 2018). This can result in less catastrophizing, an increased locus of control, and improved emotional regulation as seen on neurophysiological measures. Improvements in emotion regulation are associated with reductions in autonomic indicators of hyperarousal, for example, increasing resting HF-HRV (Denson et al., 2011).




3.5 Therapeutic alliance in art therapy

The profession of art therapy is characterized by active artmaking and the creative process within the psychotherapeutic relationship with an art therapist (American Art Therapy Association, 2017). The positive patient-therapist relationship or therapeutic alliance is a commonly researched factor of therapeutic change (de Witte et al., 2021), with safety of environment and opportunity for emotional release as essential components. Strong therapeutic alliance has been found to be effective and has been a suggested mechanism in art therapy (Bosgraaf et al., 2020; Keidar et al., 2020). Bosgraaf et al. (2020) indicated three patterns of therapist behavior that related to psychosocial outcomes. These were: non-directive therapist behavior where the therapists showed mainly a following-and-facilitating-attitude toward the clients; directive behavior where the therapist showed an active and leading role; and a mix of these two types (eclectic). These three categories were then mapped on to outcomes of internalizing problems, externalizing problems, and social problems in children and adolescents. However, no neurophysiological studies examining therapeutic alliance in art therapy research were identified.


3.5.1 Therapeutic alliance in other psychotherapies

Therapeutic alliance in psychotherapy is based on three tenets of therapist-client relations proposed by Bordin (1979): bond alliance, goal alliance, and task alliance. Anxiety provoking exposures are a frequent component of psychotherapy for PTSD and a well-developed alliance (particularly task alliance) with the therapist was most related to reduced anxiety symptoms and increased engagement (Hagen et al., 2016; Wheaton et al., 2016). Besides enhancing engagement in psychotherapy, higher levels of therapeutic alliance can lead to better treatment adherence and therefore outcomes (Simpson et al., 2011). Hoffart et al. (2013) found that higher levels of bond and task alliance were more predictive than goal alliance of PTSD symptom resolution. The hypothesized importance of therapeutic alliance has been further underscored due to interpersonal dysfunction (Cloitre et al., 1997) which relates to avoidance, mistrust, and negative emotional arousal in PTSD. In studies specific to therapeutic bond using PE as treatment for PTSD, it was found that better alliance at the beginning and throughout treatment was predictive of better resolution of PTSD symptoms (Cloitre et al., 2004; McLaughlin et al., 2014).

Neurophysiological biomarkers of therapeutic alliance include oxytocin measurements (Zilcha-Mano et al., 2018), skin conductance response (SCR) (Marci et al., 2007), EEG, electrocardiogram (ECG), and heart rate (Stratford et al., 2012). Oxytocin is a hormone that acts as a neurotransmitter and is expressed when people bond socially (Carter, 2003; Zilcha-Mano et al., 2020), and could be an indicator of therapeutic alliance. Measurements of oxytocin taken pre, during, and post manualized psychodynamic therapy for depression showed that oxytocin levels significantly increased during psychotherapy sessions corresponding with independently coded instances of the therapist attempting to strengthen the bond (Zilcha-Mano et al., 2018). Stratford et al. (2012) found elevated parietal activation and reduced frontal activation via EEG during reported high therapeutic alliance, suggesting that the patients were engaging in cognitive and emotional insight, though this is a speculative association. Evidence pointing to therapist-patient alliance via SCR showed a significant positive correlation between patient ratings of perceived therapist empathy with time-tagged SCR concordance (Marci et al., 2007).





4 Mapping of art therapy associated factors onto the triple network model

Resting state functional magnetic resonance imaging (rsFMRI) is a common approach to measuring brain function across many populations with several resting state networks identified. Three commonly identified networks associated with cognitive and emotion function are the central executive network (CEN), default mode network (DMN), and salience/emotion network (SEN). There is increasing evidence of altered functioning of these three large-scale brain networks in PTSD and these differences may be associated with specific clinical symptoms (Figure 2; Lanius et al., 2015; Akiki et al., 2017). Acute stress modulates these networks (van Oort et al., 2017) such that activation in the DMN and SEN increases as they work together while the CEN shows minimal activation. In the following section, we summarize and discuss findings from functional and structural neuroimaging studies of PTSD, by primarily focusing on their relevance toward a network-based neurobiological model of PTSD (Akiki et al., 2017). We further discuss the potential of neuroscientifically-informed integration of art therapy factors and neuroaesthetics findings mentioned in the previous section for PTSD interventions. Figure 2 presents this integration that maps the association of art therapy processes on specific brain networks, providing a working framework for the neurophysiological basis of art therapy research in PTSD treatment. It is not intended that researchers focus exclusively on these networks, but given that the relative simplicity in acquisition and established tools for the quantification of these networks, they may serve as a useful indicator of therapeutic success.
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FIGURE 2
The triple network model in PTSD: neurobiological symptomatology and the role of art therapy active factors in resetting adaptive responses to danger and life threat.



4.1 Default mode network (DMN)

Default mode network (DMN) is responsible for cognitive processes that occur at rest such as introspection and self-referential thought (Akiki et al., 2017). Structurally, this network is comprised of central areas within the posterior cingulate cortex (PCC), ventromedial prefrontal cortex (vmPFC), and the medial temporal lobe (MTP, including the hippocampus) (Buckner et al., 2008). Decreased connectivity within the DMN is found in numerous psychiatric disorders including PTSD (Bluhm et al., 2009; Daniels et al., 2011; Tursich et al., 2015). It is not known why DMN connectivity is lower in PTSD, however, it is possible that patients with PTSD are less able to relax and this resting state network weakness may reflect this inability. Further, following a Criterion A event there may be disruption of network functions responsible for cognitive reappraisal [lateral orbitofrontal cortex (lOFC) to medial prefrontal cortex (mPFC)] (Akiki et al., 2018) likely leading to symptoms such as negative thoughts and misattribution. According to Mitchell et al. (2005, 2006) and Heatherton et al. (2006), chronic negative thoughts in PTSD are perpetuated by dysfunction in the mPFC which is responsible for assessing personal significance and self-judgement. The mPFC is a component of the DMN and thus people experiencing this symptom may have an associated reduction in DMN connectivity.

Psychotherapies that have longitudinally resulted in increases in DMN and CEN connectivity are CPT (Vuper et al., 2021), PE (Helpman et al., 2016; Fonzo et al., 2017; Zhu et al., 2018), and mindfulness-based exposure therapy (King et al., 2016). Increased CEN and DMN connectivity in the context of hypoactivity from PTSD suggests a therapeutic effect consistent with adaptive change in these systems (Vuper et al., 2021). Thus, these easy to acquire and quantify resting state networks are both related to symptom presentation and are responsive to successful therapeutic intervention.


4.1.1 Implications for art therapy

The lower DMN connectivity demonstrated in the resting state fMRI in Walker et al.’s (2016) study and association of increased DMN connectivity for the injured/traumatic group of service members suggests that art therapy, which has been shown to possibly increase DMN, may potentially balance this system in patients with PTSD. Supporting evidence from neuroaesthetic studies also implies the increased connectivity in DMN for esthetically pleasing experiences (Vessel et al., 2013; Bolwerk et al., 2014; Chatterjee and Vartanian, 2014; Belfi et al., 2019) especially in metaphor production and creative cognition (Ellamil et al., 2012; Beaty et al., 2017).

Studies have implicated DMN in contemplative engagements with artwork when an artwork is viewed as highly moving or resonating (Vessel et al., 2013). Another study demonstrated that training in visual artmaking enhanced functional connectivity in DMN in comparison to the cognitive art evaluation task (Bolwerk et al., 2014). The visual art production group (post-retirement adults) showed greater spatial improvement in functional connectivity of posterior cingulate cortex (PCC/preCUN) to the frontal and parietal cortices which was associated with better psychological resilience measured through a standardized scale (Bolwerk et al., 2014).

Insights into self can be influential when working with people with PTSD with potential issues of the self, other, past, social evaluations and reimagining the future, all of which are implicated in DMN. Treatments that simultaneously target the cognitive and somatic alterations in the self have been suggested to increase DMN connectivity (Lanius et al., 2015). This engagement with somatic and cognitive processes is consistent with proposed understanding of brain networks underlying somatic distress in the context of PTSD (Kearney and Lanius, 2022). Art therapy factors have the potential to address both affective and interpersonal regulation, self-externalization and reprocessing through concretization and metaphorical expression that may be crucial in addressing the identity related disturbances in PTSD. The somatic, emotional, and cognitive nature of art therapy factors warrants further examination to understand neural changes in DMN as a treatment outcome of art therapy for PTSD.




4.2 Salience emotional network (SEN)

Another resting state network is the SEN. Hyperarousal symptoms are related to increased activity in SEN at rest. Thus, in PTSD it may be that there is reduced DMN and increased SEN in patients with currently significant symptoms of PTSD. The SEN includes the amygdala, anterior insula (AI), and dorsal anterior cingulate cortex (dACC) (Geng et al., 2016), key structures involved in fear processing and autonomic regulation. Increases in SEN, is associated with lowered threshold of perceived salience leading to inefficient modulation of the DMN-CEN, resulting in network-wide dysfunction between the three networks (Akiki et al., 2017). DMN-SEN coupling dysfunction could lead to greater hyperarousal symptoms (Menon, 2011; Akiki et al., 2017) and is associated with sleep disturbance, elevating risk for intrusive (Dietch et al., 2019) and avoidance (Short et al., 2017) symptoms.


4.2.1 Implications for art therapy

Salience/emotion network (SEN) is crucial in detection of behaviorally relevant stimuli and facilitates dynamic transitions between default and executive systems (Beaty et al., 2017; Vartanian, 2022). The dysregulation of SEN has significant impact on cognition and self-monitoring (Menon, 2011; Lusebrink and Hinz, 2020). In Cucca et al.’s (2021) study on art therapy with patients with Parkinson’s disease (PD) salience network was one of the networks of interest. The functional connectivity values of patients with PD before art therapy were significantly greater than the control group for salience network in the right inferior frontal gyrus (Cucca et al., 2021). While there were no neuroimaging specific results provided for the SEN, neuropsychological test performances on abilities dependent upon the SEN significantly improved. Improvements were notable for decreases in visual exploration path length, horizontal fixation variance, and the frequency of saccadic eye movement during the Benton Visual Recognition Test indicating greater visual orientation efficiency and visuo-spatial skill rehabilitation.

Lusebrink and Hinz (2020) implicate the importance of SEN in selection of “affectively charged images” relevant to the self that integrates internal experiences with cognition. They suggest that emphasizing saliency of image selection through perceptual/affective function of ETC could potentially strengthen the activity of SEN. van Leeuwen et al. (2022) relate this conceptualization in relaying a key role on deciding on whether to engage or disengage from an artwork. The art therapy processes such as active and creative art engagement through sensory and tactile exploration of a range of art media in art therapy may facilitate sensory engagement necessary for restoring interoceptive awareness and salience detection in PTSD (Lanius et al., 2015). Patients engaged in art therapy translate their thoughts and perceptual experiences into an action such as drawing, painting, or sculpting involving interaction between perceptual and motor processes. However more art therapy research is needed to examine the functional connectivity in SEN regions following art therapy for patients with PTSD.




4.3 Central executive network (CEN)

The third commonly cited resting state network is the CEN. The CEN allows for cognitive control over emotions and is engaged during effortful cognitive tasks (Menon, 2011). In PTSD, the CEN (anatomically the dlPFC and lateral posterior parietal cortex) shows decreased activity and associated network connectivity which then potentiates disruption of the SEN’s top-down regulation (Seeley et al., 2007; Akiki et al., 2017). The resulting SEN dysfunction leads to a poorly modulated network leading people with PTSD to experience symptoms of hyperarousal and cognitive deficits characterized by executive dysfunction. Indeed, commonly found cognitive deficits of people with PTSD are in selective attention, response inhibition, and memory (Akiki et al., 2017; Dossi et al., 2020).


4.3.1 Implications for art therapy

Impacts of art therapy and artmaking on executive function, visuospatial, and socio-cognitive processing are surfacing (Abbing et al., 2019; Cucca et al., 2021; Yu et al., 2021). Yu et al. (2021) reported a significant increase in cortical thickness via structural MRI scans along with cognitive gains in immediate memory and working memory in older adults with mild cognitive impairment when assessed after 12 weeks of art therapy (n = 16). Improved visual-cognitive skills post art therapy were also reported for individuals with PD in preliminary research (Cucca et al., 2021). While functional connectivity studies on effect of art therapy on CEN are limited, Abbing et al. (2019) examined behavioral and cognitive executive functioning with self-report questionnaires and performance-based measures amongst women with anxiety disorders. Their study demonstrated improvements in some aspects of self-reported daily executive functioning (emotion control, working memory, planning/organization and task monitoring). However, no significant differences were noted in cognitive performance of executive functioning; stress responsiveness and down regulation of stress as measured with HRV (Abbing et al., 2019). Exposure to art-related stimuli in art therapy may enhance imagery related encoding strategies transferable to other contexts such as immediate memory and immersive flow experience associated with enhanced focus and sustained engagement. Art therapy, with its emphasis on symbolizing, metaphorizing and cognitive components of perspective taking and reframing, planning, decision making, and problem solving through the artworks may contribute to CEN remediation in PTSD.

The large-scale network dysfunction in PTSD further suggests increased network coupling, or dedifferentiation. For example, a hyperconnected SEN is linked to inefficient DMN-CEN modulation, whereas enhanced CEN to DMN connectivity is associated with treatment response suggesting “an acquired resilience” (Akiki et al., 2017, p. 81). An individual’s engagement in art, its relevance, and meaning are also likely dependent on dynamic and integrated neural activity across the triple networks. There is emerging evidence from neuroaesthetic empirical studies on creative cognition (Beaty et al., 2017) and visual artmaking (Ellamil et al., 2012; De Pisapia et al., 2016) that have demonstrated an increased cooperation between the DMN and CEN using fMRI. Rather than the notion that DMN and CEN typically exhibit an antagonistic relationship, these studies are suggesting that “large-scale networks show dynamic reconfigurations during cognitive processes such as self-regulation, emotion regulation, memory suppression” (Beaty et al., 2017, p. 168). Studying such interdependent interactions between networks in PTSD may be crucial to understanding the relevant mechanisms of the disorder to then inform treatment intervention.





5 Resetting adaptive responses to danger and life threat in PTSD

Autonomic dysfunction plays a role in PTSD etiology, symptomology, treatment, and protective factors. Following a criterion A event and maladaptive response, the response of the hypothalamic-pituitary-adrenal axis may become dysregulated fostering an atypical autonomic “startle” response (Heim et al., 2008). This stress reactivity predisposes people to encode stimuli as stressors facilitating the development of PTSD. Neurophysiological state prior to criterion A exposure may increase the likelihood of developing a maladaptive response. For example, in a large cohort of active-duty Marines assesses prior to deployment, lower HRV was associated with development of PTSD after criterion A event exposure (Minassian et al., 2014).

There is emerging evidence on a possible stress regulating effect of art therapy that facilitates relaxation, thereby having a dampening effect on arousal (Abbing et al., 2019) and emotion regulation following specific use of art media (like gouache and oil pastels) (Haiblum-Itskovitch et al., 2018). In conjunction with artistic content associated with the patient’s traumatic experience, fear extinction learning may be facilitated less aversively than in other psychotherapies. Increased resting HF-HRV and reduced sympathetic indicators in response to stress (e.g., electrodermal activity) may indicate improved emotional regulation and could be a useful indicator of art therapy effectiveness on neurophysiological features of PTSD. Art therapy with military personnel with PTSD has shown to support identity integration; externalization of visual and tactile memories; self-expression of emotionally overwhelming experiences onto the artwork; for development of a coherent narrative from the fragmented memories (Campbell et al., 2016; Smith, 2016; Walker et al., 2016, 2017; Jones et al., 2018; Lobban and Murphy, 2019). Improved stress recovery following art therapy could elucidate treatment mechanisms.

Hyperarousal and intrusion symptoms of PTSD culminate in a physiological response leading to dysregulation of the cardiovascular, sleep, and metabolic systems. This autonomic dysfunction can possibly be attributed to chronic parasympathetic nervous system withdrawal (Porges, 2009) with involvement of brainstem structures important for RSA and norepinephrine production. Functional connectivity in amygdalocortical networks responsible for fear response are specifically affected by CBT (Garrett et al., 2019). Working to recognize maladaptive thoughts and physiological responses is part of exposure-based psychotherapies. As exposures occur in a controlled environment with a therapist, extinction learning happens when the traumatic stressor is decoupled from a negative outcome as new and adaptive memories are consolidated. Medication wise, SSRIs such as sertraline and fluoxetine are the most prescribed medications for PTSD (Stein et al., 2006). Another neurochemical process to consider is potential hormonal differences and effects between males and females. Higher levels of dehydroepiandrosterone and testosterone found in males are associated with greater resiliency to stressors (Olff et al., 2007), whereas lower levels of estradiol were associated with higher risk of developing PTSD for women with a history of trauma (Glover et al., 2012). While it is a hormone, oxytocin functions as a neurotransmitter in the brain and is potentially protective against stress reactivity (Koch et al., 2014).

Imagery and exposure have demonstrated modification of key prefronto-limbic regions (Zhu et al., 2018) as well as improvement in indicators of autonomic state (e.g., increased HRV) (Shah et al., 2013) in PTSD. Art therapy combines elements of successful therapies including imagery, exposure, and symbolic communication to facilitate narrative reframing, perspective-taking, reflection, and social engagement that potentially offers unique neurophysiologically relevant advantages over other treatments. However, art therapy’s effectiveness and its neurobiological mechanisms of improvement need to be empirically investigated to test these hypotheses.

Inappropriate threat detection, defensiveness, and inability to perceive safety are also considered critical for individuals with PTSD. Art therapy has been perceived as a safe intervention, providing a psychological safe space and a safe environment for exploration and processing of experiences that are not easily verbalized (de Witte et al., 2021). It is possible that art therapy with its focus on safety through a secure and strong therapeutic alliance aids in overall adaptive responses instead of a defensive one, furthermore facilitating change related to psychophysiological outcomes in individuals with PTSD.


5.1 Brain structural alterations

Within the resting state brain networks (DMN, CEN, and SEN), there are structural brain differences seen in individuals with PTSD. It remains unclear why structural differences in the prefrontal cortex and limbic brain volumes are seen in people with PTSD (Bae et al., 2020), but it is possible that these differences are due to persistent stress signaling in the body and or abnormalities in these brain regions predisposing people to develop PTSD. Causality is unclear. Further, white matter structures connecting these regions also show differences in people with PTSD and anxiety disorders, with reductions in white matter integrity demonstrated in the uncinate fasciculus, a key fronto-limbic pathway (Costanzo et al., 2016; Tromp et al., 2019), which also appears to be associated with greater expression of sleep problems in patients with PTSD and mild TBI (Bottari et al., 2021). While reductions in white matter integrity may reflect damage, increases in structural quality measured with DTI have been shown to relate to the learning of new skills. Increases in fractional anisotropy associated with learning have been captured in as little as six weeks or as long as nine months (Scholz et al., 2009; Schlegel et al., 2012). Schlegel et al. (2015) found that training in art skills such as creative cognition, perception, and perception-to-action lead to reorganization of prefrontal white matter. Neuroplastic mechanisms of art therapy and art therapy related cognitive gains have been demonstrated in fMRI study with patients with dementia showing increased cortical thickness in the art therapy group, relative to controls which positively and significantly correlated with enhanced immediate memory (Yu et al., 2021). These preliminary studies provide evidence of potential long term neural structure alteration of prefrontal regions involved in the development and maintenance of PTSD symptomology that need to be researched and documented.


5.1.1 Implications for practice and research

This conceptual review underscores the importance of conducting mechanistic and neurophysiological research in art therapy to understand how and why art therapy works in treatment for PTSD. This framework provides a synthesis of findings for researchers to consider specific outcome variables and processes to study potential mechanisms of the effects of art therapy. This paper provides a meaningful summary to consider a rationale of how art therapy is expected to work with justifications for specific factors as processes of interest in PTSD treatment and research. The empirical clusters of relevant PTSD therapeutic factors discussed in this paper can encourage researchers to consider methodologies and study designs that can address and elaborate the neurobiological effects and outcomes to demonstrate potential neuroplasticity through art therapy in the short and the long term. Further, the administration of art therapy is highly variable. The use of neurophysiological indicators may help develop reliable and valid approaches to the administration of art therapy via optimization of therapeutic choices in the context of art therapy delivery.

The art therapy factors provide a common language and highlight the need develop and employ methodologically rigorous measures that capture the therapeutic factors and their effects (de Witte et al., 2021). Further, researchers can consider intervention components that address, or are based on the domains discussed in the framework; for example, interventions that actively incorporate metaphors, symbols; or address cognitive reframing through art therapy. Clinicians, educators, and researchers may consider change processes with specific art therapy models such as the Expressive Therapies Continuum (Kagin and Lusebrink, 1978) or art therapy relational neuroscience (ATR-N) approaches (Hass-Cohen and Findlay, 2016). Further research is needed to test the associations of art therapy factors and network-based and physiological changes to demonstrate how and to what extent art therapy can indeed foster adaptive responses to threat, proper identification of threat and help patients achieve remission from PTSD.





6 Limitations

This conceptual review has several limitations. To date, only one RCT has been conducted on the use of art therapy for PTSD (Campbell et al., 2016). Thus, there is an opportunity to address this void including assessing how individual differences in the expression and severity of PTSD are linked with response to treatment. The neurophysiological studies on art therapy included in this review are diverse and limited for specific physiological measures or biomarkers. More interdisciplinary research collaborations and funding is needed to expand the field of art therapy to systematically study its neurophysiological effects and to optimize its administration. This review is based on synthesis of art therapy and neuroaesthetic studies. Not all studies in this review explicitly measured the art therapy mechanisms making it questionable to consider outcomes (such as emotion regulation or stress) as therapeutic factors. Even though it is worthwhile to gain understanding of how and why art therapy may work, mechanism research is complex- requiring in-depth understanding of related terminologies of mediators, moderators, common, joint, or specific factors (de Witte et al., 2021). The five art therapy factors discussed in this paper likely interact with each other. For example, therapeutic alliance, which is a common factor in psychotherapies may lead to more engagement in sensory and tactile exploration of different art media, which may in turn facilitate perspective taking that may enhance emotion regulation. Clarifying and examining such intervening and interrelated factors calls for methodological sophistication in art therapy mechanism research.

The sample sizes in many studies of neurophysiological impacts of art therapy were small, potentially leading to unreliable conclusions. Clearly, larger sample sizes are desperately needed. Further complicating conclusions, there were few control groups and comparison groups (e.g., comparing psychotherapy, medication, and art therapy). Additionally, the metric upon which studies derived results (such as physiological indices and or questionnaires) was varied leading to difficulties in comparisons across studies. Regarding the design of this conceptual review, the open-ended process through which we found support and potential weak points for applying art therapy in treatment of PTSD allowed for the development of theory not confined to strict search terms.

Moreover, the findings of this paper are based on a conceptual review of art therapy neurophysiological studies. It includes a representative sample of research in other psychotherapies strongly recommended by APA and neuroaesthetics for conceptual mapping in need to support evidence-informed decision-making for art therapy research with PTSD. It is likely that our searches failed to identify studies wherein neurophysiological, or biomarker keywords or terms were not included. Other psychotherapies with emerging evidence such as Brief Eclectic Psychotherapies, psychodynamic therapies, Deep Brain Reorienting (Kearney et al., 2023), and other creative arts therapies like music and dance therapy, have not been underscored in this paper for comparison. Also, while narrative synthesis allowed the inclusion of heterogeneous evidence for the conceptual mapping, it is susceptible to selective reporting (Campbell et al., 2019). The sample of included studies in our review is small, with the potential for bias. Future studies can consider reporting systematic reviews and metanalysis with risk of bias assessments for robust comparisons between studies.



7 Conclusion

In this conceptual review, we aimed to inform the neurophysiological rationale in the use of art therapy as a therapeutic approach for individuals with PTSD. This conceptual review underscores the neurophysiological empirical evidence for art therapy through identification of five essential factors as they connect to PTSD symptomatology. Furthermore, the art therapy factors have been mapped onto commonly measured resting state networks with well-established quantification methods to inform network-based dysfunctions due to PTSD and to facilitate easier translation of these findings to larger scale research projects. This provides an underpinning rationale for studies on art therapy for populations with PTSD and for subsequent research to develop effective interventions that address treatment outcomes and help identify the possible mechanisms of change. This review provides an initial framework that integrates empirical art therapy research with neurophysiological processes in PTSD.
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Polyvagal theory advocates for working with the body, becoming aware of the body and connecting with the senses. Similarly, paying attention to and influencing one’s physical and sensory experience is a core aspect of the creative arts and psychomotor therapies. Polyvagal theory offers opportunities for strengthening resilience by treating emotion-regulation problems, stress, and trauma, as well as restoring regulation of the autonomic nervous system. Paying attention to and influencing physical and sensory experiences are core aspects of creative arts and psychomotor therapies. This theoretical paper explores how polyvagal theory can serve as a foundational theory and support the creative arts and psychomotor therapies for emotion regulation in stress and trauma. A number of pillars in polyvagal theory have links with arts therapies, such as an emphasis on physical and sensory experience in situations of safety or threat. This theory may offer insight into the role of the body in stressful situations, the role of co-and self-regulation, and thus the functioning of and the rationale for use of creative arts and psychomotor therapies. Through interventions focused on promoting healthy autonomic responses and regulating physiological responses, clients can learn to better regulate and process their emotional experiences. Although this could be broadly useful, it would seem particularly promising in therapies focused on stress and trauma. This article provides an introduction to polyvagal theory and outlines how it can serve as an explanatory, hypothetical model for the working mechanisms that underlie creative arts and psychomotor therapies. The application of PVT in creative arts and psychomotor therapies will be explored by describing techniques for “noticing and naming” and “learning to change,” as well as by highlighting the role of PVT in the therapeutic relationship. It provides case examples and discusses the role of creative arts and psychomotor therapies for stress regulation and resilience conceptualized in line with the polyvagal theory.
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Introduction

In society and in many kinds of therapy, the rational mind and cognition are considered pre-eminent, while the body and emotions are neglected. This division between the brain/mind and the nervous system is not new. According to the 17th century philosopher Descartes, the mind provides enlightenment; it helps us to think clearly, which in turns enables us to progress in our lives. Descartes argued that mind and body are distinct; two separate entities, whereby the physical was seen as less valuable. The body was a source of temptations that one could best ignore. This type of thinking continues to influence how brain and body are viewed today: reason is often prioritized over physicality. Polyvagal theory (PVT) approaches brain and body not as “either/or” but as interconnected systems (Porges, 1995, 2019, 2021, 2023).

PVT advocates for working with the body, becoming aware of the body and connecting with the senses. Paying attention to and influencing physical and sensory experience is, likewise, a core aspect of creative arts and psychomotor therapies (e.g., Malchiodi, 2012; Haeyen, 2018; Malchiodi, 2020). PVT offers opportunities for treating emotion-regulation problems, stress, and trauma. The focus is on restoring regulation of the autonomic nervous system, thus offering tools for strengthening resilience. This article considers whether and how PVT can underpin the creative arts and psychomotor therapies and be applied in treatment focused on stress and trauma. Although some physiological tenets of PVT are subject to dispute (Steffen et al., 2022; Grossman, 2023; Verkuil, 2023), the experiences of clients and therapists in clinical practice suggest that it may provide tools that support personal recovery.

In this theoretical paper PVT will be introduced by highlighting important themes like the hierarchy in the autonomic nervous system (ANS), neuroception and stress regulation in therapy. Next, PVT will be explored as a hypothetical foundation for creative arts and psychomotor therapies. The clinical application of PVT in creative arts and psychomotor therapies will be described in case examples and explored by describing specific techniques for “noticing and naming,” techniques for “learning to change” and its role in the therapeutic relationship (Haeyen, 2023). The paper aims to focus on gaining insight into the role of the body in stressful situations, the role of co-and self-regulation, and thus the functioning of and the rationale for use of creative arts and psychomotor therapies. The paper concludes with a discussion of the use of PVT in creative arts and psychomotor therapies for emotion regulation in stress and trauma.



Polyvagal theory

Polyvagal theory (PVT) was proposed by Porges (1995), who pointed out that approximately 80% of nerve signals are sent from the body to the brain, and only 20% from the brain to the body. This means that bodily signals-sensations, emotions, and physiological changes-provide much of the information the brain needs to function. These signals are not only informative, but also regulatory. PVT conceptualizes how this two-way communication between body and brain works (Figure 1). The phylogenetically ordered response hierarchy regulates autonomic state adaptation to safe, dangerous, and life-threatening environments (Porges, 2023).
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FIGURE 1
 Dorsal (1), sympathetic (2) and ventral vagal nerve branch (3).


Polyvagal refers to multiple vagal pathways (poly = many, vagal = involving the vagus nerve). PVT describes a connection between the body’s (autonomic) responses and the brain, based on the evolution of the ANS. It describes the role of the ANS in social behavior, emotions, and stress responses, focusing on safety or threat.

The ANS is regulated by the hypothalamus and prepares the body for action and recovery after action. The vagus nerve (the “wandering nerve”) is a component of the parasympathetic NS, containing 80% afferent sensory neurons and 20% efferent motor neurons (Engelen et al., 2023). The vagus is a cranial nerve that exits the brainstem and travels to several organs within the human body. It is the primary neural pathway of the parasympathetic nervous system. The vagus nerve influences heart rate and breathing, thus playing an important role in the regulation of emotions, stress, and social behavior (Porges, 2021). The ANS, consisting of a sympathetic and a parasympathetic component, regulates many bodily functions without conscious control. PVT adds a third component, the social engagement system, which is important for human interaction. The vagus is primarily a sensory nerve. The autonomic state functions as an intervening variable (Porges, 2023).


Hierarchy in the nervous system

According to PVT (Porges, 1995, 2021), the ANS evolved in the context of security and threat. The Polyvagal Theory (PVT) initially described how evolution shapes the nervous system to support social connections and cooperation among vertebrates. This theory conceptualizes changes in the autonomic nervous system (ANS) across species, highlighting its role in behaviors like mother-infant bonding. By understanding how the ANS influences social behavior, the theory aims to bridge gaps in scientific understanding, offering a unified perspective on the mind-brain–body connection and its role in promoting either social bonding or defensive responses. Basically, hypotheses driven by PVT are related to the documentation that the mammalian ANS has a built-in hierarchy of autonomic reactivity based on phylogeny that is mirrored in embryological development. Depending on the state of the ventral vagus, autonomic regulation may either function hierarchically or antagonistically (Porges, 2023).

Given the complexity of the theory, the basics of PVT have not always been accurately transmitted by practitioners representing applied areas (e.g., medicine, education, business, and psychotherapy) who have become interested in the theory but who are not educated in the foundational sciences upon which PVT is dependent. There is also some criticism, sometimes based on misunderstandings of the scientific foundation upon which the theory is based (Neuhuber and Berthoud, 2022; Taylor et al., 2022; Porges, 2023).



Stress regulation: safety first

Safety is one of the basic human needs. The perception of threat evokes an immediate and automatic response in the ANS. According to PVT, the search for safety is closely linked to the functioning of the ANS and three neural circuits that form a phylogenetically ordered response hierarchy that regulate autonomic state adaptation to safe, dangerous, and life-threatening environments. Based on its neuroscience, the vagus nerve is the tenth (X) cranial nerve which has a ventral and dorsal pathway that are involved with parasympathetic nervous system control of the heart, lungs, and digestive tract. PVT describes the structure of the nervous system according to three distinct nerve branches: an old branch, a more recent branch, and the newest branch (Porges, 1995, 2021; Dana, 2020). These different nervous systems of the ANS contribute to evoking active (i.e., fight or flight) versus passive (i.e., tonic immobility, emotional shutdown) defensive responses (Terpou et al., 2019).

The oldest branch, the dorsal vagal branch, runs from the brain stem at the back of the body down the front of the spine, where it connects to a number of organs. This nerve branch provides for immobilization, i.e., the shutting down of functions or “freezing,” in the event of danger (Porges, 1995, 2021; Dana, 2020). When this system is active, it manifests itself in immobilization and dissociation. Emotional shutdown is thought to involve the complete detachment from one’s sense of self from their body state (Feeny et al., 2000; Schauer and Elbert, 2010; Kozlowska et al., 2015).

The sympathetic system runs through the spine to a number of organs. This system is regulated by activation of the sympathetic nervous system. This is a neurotransmitter and hormone-driven system. When a stressful situation arises, the sympathetic nervous system allows us to take action: fight or flight. The many connections between this branch and multiple organs explain why stress can manifest itself in physical symptoms.

The newest branch, the ventral vagal branch, runs from the brain to the front of the body, from face to diaphragm. This ventral nervus vagus activates the ability for one to attune to and safely connect with others on a social level.

Illustration created for this paper with permission to use based on Adult Medical Specialists (AMS) (2023). When people feel safe, the different parts of the ANS work together to promote a state of relaxation, security, and connection (Porges, 1995, 2021; Dana, 2020). When there are signals of stress or danger, people generally respond first from the newest branch: connect with the other and set boundaries. If this does not help, the sympathetic system triggers a fight or flight response. If this fails too, the oldest system activates, leading to immobilization (blacking out, fainting, dissociation, or even paralysis). The physical states identified by Porges (2019) based on cooperation between the different nerve branches encompass social engagement/connection; active avoidance behavior; fight mode; freeze/passive avoidance behavior; shutdown; flow/pleasure/energy; and intimacy. The active versus passive responses are characterized by the increased and the decreased expression of the sympathetic nervous system. Moreover, active and passive defenses are accompanied by primarily endocannabinoid and opioid-mediated analgesics, respectively (Terpou et al., 2019). The periaqueduct grey is a necessary component of the freeze response (Roelofs, 2017). Also, pain-processing circuitry refers to the means by which the body signals modulate pain in alignment with the demands of the current fear provoking situation. Changes to these systems evoke dissociable defensive states. This is also described as the defense cascade model (Terpou et al., 2019). The defense cascade model aims to better understand the pathological presentation of defensive responses in PTSD with a focus on the functioning of lower-level midbrain and extended brainstem systems. Physiological adaptations are important in the symptom presentation of PTSD and its dissociative subtype.



Neuroception

The ANS is constantly scanning for safety: in our environment, our relationships, and ourselves. This happens rapidly and mostly unconsciously. As a result, many stimuli do not enter our consciousness, but do influence our reactions. Porges (2021) calls this process of responding to subliminal signals neuroception. Neuroception is the reflexive detection of risk which triggers an adaptive autonomic state to optimize survival (Porges, 2023). It determines which part of our ANS is active. It involves internal signals (interoception: body temperature, heart rate, energy level, etc.) and external signals (exteroception: sensations, perceptions of the other person or the environment, etc.). The central nervous system (CNS) has a role in integrating interoceptive and exteroceptive information. The central nervous system’s responsibilities include receiving, processing, and responding to sensory information. Neuroception affects a person’s perception, which refers to phenomena that a person consciously perceives and imbues with meaning. Every individual views the world through the lens of their own experiences and life history, and creates their own narrative based on those cues. Neuroception determines how our ANS responds.




Stress regulation in therapy

While some stress is important for healthy development, chronic stress has pathological consequences. There are long-term negative physiological effects of stress, such as heart and respiration rates, on the brain and neuroendocrine systems (Dunlavey, 2018). PVT includes the response systems that interact with the autonomic nervous system (i.e., neuropeptides, HPA axis and the immune system) to mediate physiological state in order to promote or limit social behavior (Porges, 2001). The social engagement system is intimately related to stress reactivity. In addition, the anatomical structures involved in the social engagement system have neurophysiological interactions with the hypothalamic–pituitary–adrenal (HPA) axis. The neuropeptides of oxytocin and vasopressin, and the immune system (Porges, 2009, 2023). The physiological state is an intervening variable that may buffer or exacerbate the effective impact of stress and trauma. Physiological adaptations and autonomic dysregulation are central to the PTSD diagnosis. PVT places the focus for clinical treatment on the physiological state. Successful therapy aims to change a patient’s perception of their physiological state, the neuroception, from a bias of reactionary and defensive in nature to positive and prosocial (Porges, 1995). Through the promotion of bodily attunement via neuroception, an individual may be able to identify somatic markers that denote a transition from a prosocial to a defensive state following threat or trauma-related processing. In turn, the patient may learn to exert cognitive control to attenuate the physiological adjustments which signal a defensive state (Terpou et al., 2019). There are three levels of stress response, also called the “stress ladder” (Porges, 1995, 2021; Dana, 2020):

	1. Safety and social connection (ventral vagal state): the heart rate is calm and regular
	2. Mobilization (sympathetic state): the heart rate accelerates and the muscles tighten in preparation for “fight or flight”
	3. Immobilization (dorsal vagal state): the heart rate slows and the body “freezes”

Different levels of stress responses can be combined, like the combination of the ventral and sympathetic vagal state in social play (see Figure 2). A stress response can be present in action or symbolically represented in art work, as is shown in Figure 3.
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FIGURE 2
 Art therapists in training experiencing safety and social connection during play.


[image: Abstract black and white line drawing featuring a human silhouette. Wavy and overlapping lines create a dynamic pattern resembling flowing hair and contours around the figure, adding depth and movement.]

FIGURE 3
 Immobilization symbolically imagined in art therapy: “I am not here” (Norah, age 27).


Therapy can strengthen an individual’s ability to switch between these three levels, which is essential for healthy regulation of emotions and behavior. In cases of stress and trauma, this ability is often disturbed: the person is unable to “switch gears” or calm down, under-or overreacts, feels either flat or hyper-alert, or is always in fight or flight mode. Dissociative or depersonalized states may be active when a client is unable to do anything, is making very flat art work, or is present in an absent way. Sometimes, doodling or presenting ‘absence’ in an image (see Figure 3) can also be the case. Emotional shutdown and detachment from one’s sense of self from their body state can take different forms. Switching between the stress-response levels requires self-regulation, co-regulation, and flexibility. In PVT, the term “vagal brake” refers to the inhibitory influence of the vagus nerve on the sympathetic nervous system (SNS) activity, being responsible for promoting relaxation and restoration. When the vagal brake is engaged, it slows down or inhibits the fight-or-flight response of the sympathetic nervous system, allowing the body to relax and engage in social engagement behaviors. This activation of the vagal brake is associated with feelings of safety, social connection, and physiological calmness. The efficiency of the vagal brake is related to clinical symptoms (Dale et al., 2022).

Self-regulation refers to an individual’s ability to calm down and feel safe. Co-regulation is the interaction between individuals that contributes to stress regulation. When individuals feel safe and connected in one another’s presence, the vagus nerve is activated, promoting relaxation and recovery. A child who cannot yet self-regulate first learns co-regulation with the attachment figure through comfort/soothing, body contact, etc. Self-regulation and co-regulation are both important to be able to regulate physiological and emotional responses, thus creating safety and connection.

Trauma may impact the ANS because co-regulation was unavailable, unpredictable, or unsafe, and self-regulation inadequate or unsuccessful (Dana, 2020). In that case, adaptive survival responses override social engagement and self-protection patterns. Porges (2021) states that trauma is a chronic disruption of connectedness. In trauma, neuroception is highly active for signs of danger. PVT offers opportunities for treating trauma, focusing on restoring regulation of the ANS. To this end, it is important to draw attention to signals: “What do you notice in your body, what emotions do you feel, and what makes you think/feel that way right now?.” Attention to bodily signals helps to find a way to emotionally connect in case of emotional shutdown and detachment from one’s sense of self. This process may be difficult and can take a long time in case of (structural) dissociation. Healing from trauma is indicated by one’s ability to be in an optimal state of arousal while experiencing affective sensations/emotions in the body (Kearney and Lanius, 2022). Awareness helps clients to determine whether their previous experiences are coloring their perception in the present moment and to distinguish between past and present. For those flooded by sensation and emotion, building tolerance of somatic sensation using top-down strategies is essential. For those wired to “shut down” or avoid somatic sensation as a defense mechanism, identification of somatic cues related to shifts in arousal and/or emotion may be facilitated through titrated somatic sensory feedback (Kearney and Lanius, 2022).

Being able to switch effectively between states can be seen as a sign of mental resilience: the ability to adapt and take control in the face of physical, emotional, and social challenges (Huber et al., 2016). Resilience refers to the ability to overcome stressful situations or recover from trauma. It also involves the ability to adapt to life changes through emotion regulation and to shape life in a meaningful way. Psychological problems often arise when a person is no longer able to adapt to these challenges. Related to this, flexibility means being able to regulate oneself after activation of the fight system and to reactivate the vagus nerve, so that one can calm down and recover. When the brain is under pressure, it works less efficiently; higher levels of cortisol hinder the functioning of the prefrontal cortex. This results in what is known as “tunnel vision”: a loss of perspective and impaired capacity for problem-solving, creativity, organization, and planning. Long-term thinking, risk assessment, and efficiency are all impeded by excess stress. Autonomic state biases reactions (neuroception) along a continuum of risk (Porges, 2023). Based on adversity history, reactions of the ANS may be biased toward maintaining a physiological state that supports defensive strategies (Kolacz et al., 2020).

For clients, to understand how these systems work requires psychoeducation: the therapist explains the autonomic states and how to recognize them in a compassionate and humane way.


Polyvagal theory as a foundation for creative arts and psychomotor therapies

PVT could serve as an explanatory model for the underlying mechanisms of creative arts and psychomotor therapies. After all, PVT assumes a strong connection between body and mind, emphasizing neuroception and perception, self-regulation and co-regulation; the role of (un) conscious bodily signals and sensory experiences; and the need for safe social connection. PVT introduced the notion of somatic sensory processing, which encompasses vestibular and somatosensory processing and relates to the sensory systems concerned with how the physical body exists in and relates to physical space, as a major contributor to overall regulatory, social–emotional, and self-referential functioning (Kearney and Lanius, 2022). Creative arts and psychomotor therapies rely on the same mechanisms and emphasize working with and experiencing specific therapeutic tools (e.g., Malchiodi, 2012; Haeyen, 2018; Haeyen and Hinz, 2020; Malchiodi, 2020).

The bottom-up approach starts with sensing bodily signals, which creates space for emotional and cognitive meaning-making (Damasio, 2003; Gussak and Rosal, 2016; Haeyen, 2020; Malchiodi, 2020; Pénzes, 2023). Creative arts and psychomotor therapies actively seek to tap into these sensations, emotions, and other physiological signals, which are both informative and regulatory. By doing so, they have been found to reduce stress and cortisol levels (Solé et al., 2014; Kaimal et al., 2016). They enhance clients’ body awareness—which plays an important role in emotional experience and self-awareness (Damasio, 2010)—and sense of agency through movement, expression, and sensory experiences. Moreover, they can help clients to integrate cognition and emotion through creative and expressive processes, increasing their understanding of the interplay between thoughts, feelings, and behaviors (Damasio, 1994). Starting with cognition is not always the best place to start when restoring the self, post-trauma. In many cases, imagination and a sense of playfulness has been lost or diminished due to distress, anxiety, or dissociation (Malchiodi, 2020). Malchiodi described several reasons for including arts in trauma intervention: (1) letting the senses tell the story; (2) self-soothing mind and body; (3) engaging the body; (4) enhancing nonverbal communication; (5) recovering self-efficacy; (6) rescripting the trauma story; (7) making meaning; and (8) restoring aliveness.

In creative arts and psychomotor therapies, the “felt” sense, experienced within and through the body, is expressed in non-verbal, sensory-based, action-oriented artforms that tap the implicit embodied experiences of trauma defying narrative or logical expression (Terr, 1990; Malchiodi, 2020). Each form of creative arts and psychomotor therapies incorporates the physical body and meaningful, purposeful action which produces an intentional result, forming or re-forming sensory-motor feedback loops which engender a sense of agency, power, and positive self-environment relationship. The non-verbal rhythmicity inherent in music therapy may provide vibratory stimulation and an external source of rhythm when internal rhythms and sensorimotor synchrony is disrupted due to somatic sensory disintegration (Kearney and Lanius, 2022).




Clinical application of polyvagal theory in creative arts and psychomotor therapies

The key processes in PVT that can be applied in creative arts and psychomotor therapies to activate the ventral vagal state and regulate the stress system are (1) noticing and naming, and (2) learning to change.

Noticing and naming: the individual learns to identify where they are on the stress ladder. This involves recognizing, exploring, and acknowledging the autonomic state, with a focus on safety as a condition for recovery. To this end, they experience and connect with bodily signals before attempting to make any changes.

Learning to change: the individual learns to influence their own autonomic state by paying attention to bodily experiences, sensations, and triggers, and learning to calm themselves, activate themselves, and make positive connections with others.

Connecting with these processes requires active attention from the individual concerned (e.g., Kalisvaart, 2022). According to PVT, an active vagus nerve is required to deploy the stress systems in a flexible way, thus increasing resilience. Creative arts and psychomotor therapeutic techniques could help to activate the vagus nerve so as to recognize different states and promote or prolong the desired state.



Case vignette: psychomotor therapy/movement therapy (Jerry, age 34)


Jerry joined a psychomotor therapy group to improve his self-regulation and emotional wellbeing. The therapist started each session by guiding the group members through awareness exercises to help them connect with bodily sensations. Grounding techniques, such as mindful breathing or feeling the support of the ground, are used to activate the ventral vagus nerve and establish a sense of safety. In one session, the therapist invited the group members to work with a partner, performing mirrored or synchronized movements. These activities encourage social engagement and connection, also activating the ventral vagus nerve. Different group members were invited to take turns leading and following, fostering a sense of social safety. Gradually, the pairs themselves introduced more complex movements, encouraged by the therapist. The focus was on slowly expanding the individual’s comfort zone. Jerry and his partner pushed each other more and more firmly, while continuing to stay in balance. Given his fear of losing control of his impulses, he found this exciting. The therapist monitored Jerry’s as well as the others’ reactions, ensuring that the activities did not trigger a freeze, fight, or flight response. These exercises helped Jerry to notice both his own and his partners’ physical reactions, and enhanced his self-regulatory abilities and resilience.





Techniques for “noticing and naming”

Awareness of physical cues by practicing standing still and perceiving. A person may not be aware of, or accustomed to, a particular state of being, especially when under stress. Fostering relaxation involves learning to recognize the bodily signals of relaxation and cherishing those moments. To that end, the therapist draws attention to sensation, especially when something seems to change in the client: “Where do you feel this in your body? How does it feel? Is it a sense of pressure, a contracting, a tingling …?” The therapists can name what they see, calm the person down, or induce them to experience a physical change. Stress levels may be measured via heart rate and heart-rate variability. The link between vagus nerve activity and the high-frequency component of heart rate variability (HRV) correlating with vagal tone has been well established by Czamanski-Cohen et al. (2020). Paying attention to positive moments is important because our nervous system is particularly alert to insecurity, meaning positive signals are more likely to be neglected or ignored.

Focusing or meditating to connect with the individual’s physical and mental state and personal meaning. To this end, a range of mindfulness/attention exercises and working methods focus on stillness and cooperation between the ventral vagal and dorsal vagal state.

Figure 4 is an image showing the conceptual understanding of the connections between the heart and brain by a 43-year old male client in art therapy.

[image: Illustration of a stylized human brain connected to a heart via an intricate network. The brain, outlined with swirling lines, features two red clusters. Arrows and lines symbolize the flow of communication or interaction between the brain and heart.]

FIGURE 4
 The two-way pathway between brain and heart in art therapy (John, age 43).




Techniques for “learning to change”


Breathing techniques

Inhalation activates, exhalation relaxes. Breathing techniques focused on rhythm, tempo, and style of breathing (high in the chest, low in the belly) can influence the heart rate, increasing the ability to switch between activation and calmness. Creative arts and psychomotor techniques can be used to slow and deepen breathing; for example, drawing calm horizontal strokes with flowing watercolors, kneading clay more slowly, or playing the piano increasingly softly. The client and therapist can then explore what signals, emotions, and needs arise.



Case vignette: art therapy (Ian, age 54) Ian had difficulty experiencing his emotions. He was quick to say, “I don’t know” and distance himself. He was asked to work with clay, with his eyes closed; an art-therapeutic method aimed at tactile sensory experience. The resulting uncertainty and dependence triggered a range of complicated signals and emotions regarding Ian’s relationship with his mother. He often felt angry towards her; he wanted to be emotionally independent but did not feel able. These feelings were now reflected in his relationship with the therapist. He became agitated: “Please tell me how to do this!” The therapist encouraged him to make contact with the material, to really feel the clay and observe what sensations and emotions arise. By slowing down, he was able to discern back pain, sadness, and anger. The therapist co-regulated this process, helping Ian to calm down and examine what the clay technique had triggered in him. In the subsequent verbal reflection, he connected it to the sense of threat he had often experienced in the relationship with his parents. That he had now dared to pay close attention to his senses and experiences enhanced his sense of autonomy and self-confidence.

 



Mobilization

When someone feels “stuck” or unable to take action, the first goal is often to literally get them moving. This can be done through yoga, dance, or walking, but also by doing, creating something, or helping them feel heard. In the process of reparation from psychological trauma, various forms of bilateral stimulation or movement seem to be effective in engaging cross-hemisphere activity in the brain (Shapiro, 2001) and in art therapy possibly because it reconnects “thinking” and “feeling” (Malchiodi, 2012) via the sensory-based processes involved in art-making. A gradual build-up is important to maintain a sense of safety; for example, by visualizing first, taking small steps every day, or alternating between relaxing and strenuous forms of exercise.



Sensory activation of a desired state

Sensory feedback may, via interneuronal connections, provide additional portals to regulate the ventral vagus and functionally may act as a vagal nerve stimulator (Porges, 2023). This involves learning to dwell on sensory signals and use them in a focused way; for example, by focusing on music that evokes feelings of connection and safety (ventral vagal state) or activation (sympathetic system). It can include receptive techniques (listening to music/looking at art), engaging in play together, or creating a playlist for certain moments. The understanding of the adaptive function of middle ear muscles links listening to calming. It also provided the neurophysiological basis of an acoustic intervention known as the Safe and Sound Protocol (Heilman et al., n.d.). This protocol stimulates the ventral vagal complex to calm autonomic state, improve auditory processing, and stimulate spontaneous social behavior. The music of the SSP has been filtered through a patented, evidence-based algorithm that highlights specific sound frequencies that help regulate the autonomic nervous system and stimulate the vagus nerve. Music interventions have an overall significant effect on stress reduction in both physiological and psychological outcomes (De Witte et al., 2020). White noise or binaural beats at the desired frequency can be used to reduce stress or anxiety. Looking and feeling (touch) can also be relaxing or activating. The human body has approximately 11 million sensory receptors, about 10 million of which are dedicated to vision (Clear, 2018). Compared to any other sense, visual cues are thus the biggest catalyst of our behavior (Clear, 2018). Techniques need to be attuned to the individual: looking at art or working with a particular tactile material can have either a relaxing or activating effect depending on the person. This is especially so when deployed with a delay; for example, by painting ever more leisurely strokes on a generously sized page, kneading clay slowly, or working with a technique such as pottery. Similarly, people do not react in the same way to music or sounds. Perception is personal and requires tuning.



Relaxation and play

This requires careful attention to physical cues. Going into nature or using nature imagery/sounds can contribute to the sensory experience of relaxation. If a client has difficulty recognizing or expressing emotions, the therapist can offer techniques to promote the experience of relaxation, playfulness, and other positive emotions. Experiencing rather than avoiding these emotions creates space for the client to experience negative emotions as well. Techniques that combine a ventral vagal and sympathetic state can foster play. In group settings, the social engagement system is used to regulate mobilization.



Positive experiences

The ANS is particularly alert to insecurity, meaning positive signals are more likely to be neglected or ignored. In art therapy, a positive moment from the present or past can be played out, imagined, or vocalized. Clients can keep a (visual) diary to retain and reinforce positive experiences: they can record experiences they found nice or touching, things they are grateful for, or things they might do for someone else. Techniques, materials, and resources can be offered so as to promote relaxation, enjoyment of play, and other positive emotions. Daring to let positive emotions in teaches clients that they need not avoid emotions, and creates space to experience and redirect negative emotions as well.

Expression of emotions through making music, singing, dancing, playing, visual art, etc. Singing, for example, is a powerful neural exercise involving both middle ear muscles, mouth muscles, pharynx, face, and trunk. It requires longer exhalations, thus regulating the breathing and having a positive effect on the vagus nerve. Singing, painting, and engaging in joint play activates the social engagement system and creates connection with others. Likewise, seeing, hearing, and challenging one another fosters co-regulation, leading to connection.



Insight into where signals come from and how they influence our actions

This requires exploring which stress system and underlying pattern is triggered when, and where it originated in the past. Understanding and giving meaning to such systems and patterns helps to strengthen the client’s identity and self-awareness. Techniques that shape actions in the present include imagining and depicting a positive moment from the past or keeping a positive (visual) diary. The aim is to deliberately evoke and reinforce a positive affect.




The therapeutic relationship

The therapeutic relation is very important for activation of the ventral vagus branch. Underlying every interaction there is an inherent urge to connect, to engage in an experience of interpersonal contact. This most basic urge to connect can be divided in three responses; orienting toward or away from interpersonal contact, an affective response to the contact, and an associated, affectively-loaded, seeking drive. These responses depend on specific brain circuits and dopamine pathways (Corrigan and Christie-Sands, 2020). The helpful therapeutic relationship may be characterized as careful, mindful, with attention to orienting-tension-affect-seeking sequences when the therapist and the client collaborate on eliciting and describing them. When the therapeutic relationship is based on safety and support, clients can express themselves freely in order to increase social engagement. In terms of co-regulation of the client, it is important for the therapist to be aware of where they themselves are on the stress ladder. After all, nervous systems resonate with each other. Knowledge of how breathing, intonation, and prosody send signals of safety is essential (Dana, 2020). In attentive listening, for example, tilting the head toward the client affects how they feel heard. The therapeutic relationship is important in relation to activating the ventral vagus branch. It can include the therapist and client, as well as clients in a therapy group.



Case vignette: music therapy (Cecilia, age 27) Cecilia entered the room looking restless. Her body language and facial expression suggested an agitated physiological and emotional state. When the music therapist asked how she felt, she said she was angry. The therapist invited Cecilia to begin a rhythm activity using simple percussion instruments and a predictable rhythm, which provided a stable, structured experience. The therapist performed the same rhythm in synchrony, which stimulated the ventral vagus and promoted a sense of safety through co-regulation. Then the therapist invited Cecilia to sing with her, activating the system of social engagement. Soon a kind of battle song emerged, with melodic and rhythmic patterns that matched her current state. Gradually they shifted to more regulatory and calming patterns. This method promoted self-expression and emotional release. After this, the therapist asked Cecilia what instrument she would like to play next, giving her a sense of control and empowerment. For Cecilia, autonomy meant safety and social connectedness. Together they played the piano. After a while, Cecilia began to play a sad melody, accompanied by the therapist. Finally, they reflected on the process. Cecilia verbalized and explored her emotional experiences during the session, reinforcing the integration of the therapeutic process. She connected with an emotional layer beneath the anger and explored with the therapist what had made her feel sad that day.

 




Discussion

PVT can help creative arts and psychomotor therapists to better understand the neurobiological processes underlying creative expression, active doing, and emotional wellbeing. It may help them to interpret personal and therapeutic processes and to design effective, appropriate interventions. Conversely, creative arts and psychomotor therapies offer opportunities to apply the theory in practice in a manner suited to the sensory, active, and body-oriented perspective of PVT. The strength of these therapies lies in their predominantly bottom-up approach: becoming aware of the body’s signals creates space for new emotional and cognitive meaning. With its focus on the connection between body and mind, conscious and unconscious bodily signals, sensory experiences, and the need for safe social connection, PVT can hypothetically explain the working mechanisms underlying creative arts and psychomotor therapies.

Anecdotal evidence suggests that PVT and the creative arts and psychomotor therapies form a promising combination. Bonilla (2020) reports that it helped people with a history of abuse feel more in touch with their bodies and understand how and when they were triggered. Others have applied PVT in dance and movement therapy (Wagner, 2015; Gray, 2017) and yoga (Sullivan et al., 2018). Magsamen and Ross (2023) indicate that sensory stimulation during art making, which is not chaotic, but which feels safe and new—even for just 20 min a day—can help to create new nerve connections in the brain.

Other psychological theories connect to the same building blocks as PVT. Compassion-focused therapy (CFT; Gilbert, 2009, 2014), for example, relies on the same evolutionary stress systems, helping people to reduce their own stress levels and experience (self-) connection, warmth, safety, and reassurance by developing a supportive inner voice. Compassion focused therapy is rooted in an evolutionary, functional analysis of basic social motivational systems (e.g., to live in groups, form hierarchies and ranks, seek out sexual, partners help and share with alliances, and care for kin) and different functional emotional systems (e.g., to respond to threats, seek out resources, and for states of contentment/safeness). In addition, about 2 million years ago, (pre-)humans began to evolve a range of cognitive competencies for reasoning, reflection, anticipating, imagining, mentalizing, and creating a socially contextualized sense of self. These new competencies can cause major difficulties in the organization of (older) motivation and emotional systems. CFT suggests that our evolved brain is therefore potentially problematic because of its basic ‘design,’ being easily triggered into destructive behaviors and mental health problems (called ‘tricky brain’). However, mammals and especially humans have also evolved motives and emotions for affiliative, caring and altruistic behavior that can organize our brain in such a way as to significantly offset our destructive potentials. CFT therefore highlights the importance of developing people’s capacity to (mindfully) access, tolerate, and direct affiliative motives and emotions, for themselves and others, and cultivate inner compassion as a way for organizing our human ‘tricky brain’ in prosocial and mentally healthy ways (Gilbert, 2014). Compassion focused art therapy is developed for people diagnosed with a cluster B/C personality disorder as they often lack self-compassion skills (Haeyen and Heijman, 2020).

Various scientific theories focus on how our brain, nervous system, and other organs are related to our psychological functioning under stress. Some critiques of the popular PVT point out that the basic assumptions of the theory are untenable (Steffen et al., 2022; Grossman, 2023; Verkuil, 2023). Steffen and colleagues propose a new evolutionarily based model, the adaptive brain, that is founded on adaptive prediction resulting from interdependent brain networks using interoception and exteroception to balance current needs, and the interconnections among homeostasis, allostasis, emotion, cognition, and strong social bonds in accomplishing adaptive goals (Steffen et al., 2022). The evolutionary, neuroanatomical, and neurophysiological aspects of PVT have been misunderstood or misinterpreted, with researchers challenging the distinction between reptiles (with only a dorsal vagus) and mammals (polyvagal, with an evolved, “new,” and “smart” ventral vagal social-connection system) (Neuhuber and Berthoud, 2022; Taylor et al., 2022). They posit that the “new” vagus is neither particularly novel nor unique to mammals; indeed, many animals are “polyvagal.” They also contest the distinction between dorsal and ventral vagal responses and the claim that the freezing response, including the drop in heart rate, is determined by the dorsal vagal motor nucleus in the brain stem. Stimulating this nucleus has little effect on the heart rhythm, which is determined by many different cranial nerves and areas. Thus, critics assert that the role of the vagal nerve is overestimated and the system more complex than suggested by PVT (Neuhuber and Berthoud, 2022; Taylor et al., 2022). Porges (2021) himself critically reflects on the PVT and also provides the scientific foundation for the testing of hypotheses generated by PVT in a recent publication (Porges, 2023). These offer an optimistic possibility of a more informed level of scientific discourse that would further explore the important relationships between the ANS and human experience that have been highlighted by PVT.

In conclusion, PVT provides an understanding of the core features of the mammalian ANS needed to co-regulate and trust others. It also provides insights into the consequences of autonomic state for mental and physical health. The vagal nerve can still serve as an important conduit of social communication, if not the driver. The psychological aspects that PVT associates with the vagus (such as safety, connectedness, and the role of the body in the face of stress and threat) are certainly relevant in therapeutic settings. At the least, PVT provides a metaphor to frame and understand what is happening in the stress system and improve one’s capacity to deal with it. Experiences of clients and therapists in clinical practice show that the model offers a useful, easy-to-understand framework. PVT gives a voice to the personal experiences of individuals who have experienced chronic threat (i.e., trauma and abuse) or illness and structures an optimistic journey toward more optimal mental and physical health. It is this core, described by PVT, that links our biological imperative to connect with others to neural pathways, via neuroception, that calm our ANS (Porges, 2023).

Should treatment be focused solely on established evidence-based theories and treatment guidelines? Such an approach would stymie innovation. What is more, the explanatory model underlying recommended treatments is often notably weak. If PVT-based interventions could increase treatment effectiveness and rate, they warrant further investigation.

What is clear is that psychological pain is accompanied by physical reactions, and paying attention to clients’ physical cues and degree of arousal contributes to recovery. PVT offers an appealing, if not comprehensive, explanatory, hypothetical model for the contribution of the creative arts and psychomotor therapies to regulating stress and emotion and dealing with trauma, where restoring regulation of the ANS is key. The creative arts and psychomotor therapies, conceptualized in line with PVT, facilitate mind–body interventions as tools for restoration of an embodied self, strengthening resilience in a way that is understandable and applicable to those seeking personal recovery.
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Introduction: Studies suggest a relationship between the emotional evocativeness of visual imagery and viewer responses, however, there is limited understanding of these associations, especially as they relate to viewers’ personal experiences of adversities.
Methods: In this exploratory study, we examined the relationship between the visual content of mask images and viewers’ responses. In an online survey 699 participants (of n = 1,010 total initial participants) rated 98 masks based on valence, arousal, and personal relevance and completed the Life Events Checklist. The masks included those created by service members (SMs) with traumatic brain injury (TBI), and post-traumatic stress disorder (PTSD), depicting physical, psychological, and moral injuries and matched neutral masks created by creative arts therapists and arts in health scholars.
Findings: The findings indicated that responses to mask image content (traumatic versus neutral) were associated with viewers’ personal history of adversity and trauma. Specifically, images representing injury/trauma provoked stronger reactions on valence and arousal than neutral images. Moreover, participants with personal histories of trauma had heightened emotional responses to distressing imagery.
Discussion: These findings have implications for art therapists as well as for clinical and general populations in that these results highlight the potential impact of distressing imagery particularly for individuals with personal histories of experiencing or witnessing traumatic events.
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1 Introduction

Images of visual artworks are known to elicit empathetic reactions and evoke emotional responses (Kesner and Horáček, 2017). Freedberg and Gallese (2007) suggest that responses to artworks tend to be consistent across adult human viewers and consist of the initiation of embodied processes relating to actions, feelings, and bodily sensations. Discussing the impact of art and esthetic experiences, philosopher Langer (1966) posited that art serves the purpose of objectifying emotion to facilitate its understanding by both the artist and the viewer, essentially serving as education in emotional responsiveness because it enables individuals to develop empathy and gain an understanding of their own emotions and of those of others. Factors such as the arrangement of figures within the artwork, the composition of the artwork, contextual elements such as titles and accompanying texts, the art medium, the personality traits of the viewer, and cultural context all play a role in shaping the viewer’s affective reaction to the artwork (Leder et al., 2004; Kesner and Horáček, 2017).

Linking esthetic responses to neuroscience, Chatterjee and Vartanian (2014) proposed a triadic theory of artistic engagement that includes sensori-motor, emotional valuation and meaning making processes. Emerging neuroscience research on exploring the networks that support emotional response and personal relevance in the context of esthetic experiences (Vessel et al., 2013). Viewing an artwork engages our sensory- motor system: for example, dynamic brushstrokes can create a sense of movement and stimulating visual motion areas, or a landscape painting might evoke the parahippocampal gyrus area that is associated with recognizing places. Additionally, viewing objects that the viewer deems as beautiful, taps into the general reward circuitry, showing an emotional response toward imagery. Finally, the way we interpret or find meaning in art also influences our brain’s response: For instance, people shown an abstract artwork believed to be from a museum collection displayed more activity in the entorhinal cortex, a part of the brain involved in memory and association, compared to those who thought the artwork was created by a computer. This suggests that the significance we assign to art can affect how our brains react to it (Chatterjee and Vartanian, 2014).

Emotional valence is defined as an individual’s subjective response to a sensory stimulus, such that positive valence leads to approach-type behaviors and negative valence leads to avoidance-type behaviors (Pignatelli and Beyeler, 2019). The amygdala is implicated in both perception and behaviors related to the assignation of valence in responses. Emotional arousal refers to the intensity of the response to a stimuli (Citron et al., 2014). Together arousal and valence are associated with interoception and emotional awareness and important brain functions to help humans make adaptive behavioral responses. Esthetic experiences relate to the activation of sensorimotor areas, core emotional centers, and reward-related centers (Cinzia and Vittorio, 2009). The dorsolateral prefrontal cortex (DLPFC) plays a significant role in how beauty is perceived, as it is actively involved in our responses to esthetically pleasing images. This suggests that the evolution of the DLPFC may have a profound impact on our capacity for esthetic appreciation (Munar and Cela-Conde, 2021). Ardizzi et al. (2021) provided insights into the neural pathways activated when individuals view pain in artistic images. Their research highlighted the fact that activations in areas like the bilateral insular cortex, the posterior sector of the anterior cingulate cortex, and the anterior portion of the middle cingulate cortex, are indicative of empathic responses, which suggests that the level of activity in the empathic response regions directly correlates with the esthetic judgments formed by the participants. The research also underscored the intricate relationship between empathy for pain and the esthetic experience of artwork, suggesting that the way individuals perceive and evaluate pain in images is not based solely on its artistic context but is deeply rooted in innate empathic response mechanisms (Ardizzi et al., 2021). Research also shows that positive emotions, like joy and excitement, often activate regions such as the medial prefrontal cortex, which is associated with reward processing (Sabatinelli et al., 2007). On the other hand, emotions like fear and anger robustly engage the amygdala, a neural center vital for processing emotion (Adolphs, 2008). In the following section, we review the relevant literature on trauma, vicarious trauma and emotional responsiveness to imagery.



2 Trauma and vicarious trauma

Experiencing life events of extreme adversity and trauma can have impacts on emotional responsiveness (de Sousa et al., 2012). Traumatic experiences can result in a range of physical and psychological responses, such as intrusive flashbacks, dreams, or memories of the traumatic experience(s), avoidance of reminders of the trauma, emotional dysregulation, increased hypervigilance and activation when reminded of the trauma, and dissociation (American Psychiatric Association, 2013). Post-traumatic stress and TBI can often co-occur depending on the source of the injury (Vesterling et al., 2018). These responses can relate to interpersonal traumas such as physical or sexual assault, and non-interpersonal traumas encompass events that posed a severe threat to an individual’s life and well-being but are not directly caused by another person, such as natural disasters, accidents, or life-threatening illnesses (Hughesdon et al., 2021; Thomas et al., 2021). Comparatively, exposure to interpersonal traumas has a more detrimental impact on well-being than non-interpersonal traumas (Haldane and Nickerson, 2016). Individuals who have experienced interpersonal traumas exhibit higher levels of post-traumatic stress compared to those who have undergone non-interpersonal traumatic events (Thomas et al., 2021).

Relatedly, vicarious traumatization was coined as a term to describe the symptoms experienced by those who bear witness to the traumatic experiences of others (McCann and Pearlman, 1990). When healthcare providers empathetically attune themselves to their patient’s traumatic experiences, they become more susceptible to being vicariously traumatized, altering their perception of self, of others, and of the world around them (Pearlman and Mac Ian, 1995). Vicarious trauma has been found in professionals such as public service interpreters (Lai and Heydon, 2015), nurses (Isobel and Thomas, 2022), social workers (Méndez-Fernández et al., 2022), and law enforcement personnel within the criminal justice system (Burruss et al., 2018). Vicarious trauma responses can also occur in other segments of the population through media coverage of terror attacks, mass violence, or diseases (Ahern et al., 2004; Thompson et al., 2019; Liu and Liu, 2020). Vicarious trauma often goes unnoticed because individuals can still function effectively in their daily lives (Baird and Kracen, 2006). However, those who have witnessed traumatic events such as violence, accidents, or death may continue to carry the remnants of vicarious traumatization.


2.1 Assessing responses to visual imagery including masks

Human beings are inherently predisposed to react emotionally to the physical actions of others, including those depicted in artworks (Gallese, 2001, 2003; Freedberg and Gallese, 2007). This emotional engagement is not a mere passive observation; instead, it’s a visceral reaction that connects viewers to the actions they witness. Gallese (2001) argues that there may be a range of ‘mirror matching mechanisms’ present in our brains. When we observe someone performing an action, our motor system activates as if we were performing that same action, even if we do not physically replicate it. Moreover, neutral stimuli, such as masks devoid of distinct emotional expression, may elicit a less pronounced activation in these emotion-processing regions. However, the context in which these masks are presented can modify the viewer’s response. For instance, a neutral mask might evoke a different emotional reaction if viewed immediately following one that portrays intense fear or sorrow.

Masks have a long history and significance for humanity in various cultures around the world. They serve as an expressive tool for political thoughts, cultural identity, and the life cycle, while also representing peoples’ beliefs and emotional states. Artistic masks have been utilized in various cultures around the world as significant elements in protective rituals. These masks, often intricately designed, serve as more than mere esthetic objects: They embody a fusion of artistry and spirituality aimed at invoking protection or presenting personas in many parts of the world (Coldiron, 2005; Van Beek, 2018; Bertrand, 2020; Pan et al., 2020). In various cultures around the world these masks have a central role in the enactment and efficacy of fears and protective rituals. Given that masks are often used to scare away evil spirits in such mythological context (Speck, 1950), we can make connections between fearful neurological reactions and fear-inducing masks. Although it is clear that masks have a significant role in the history of humanity, a study of masks also begets the question: Is there a difference in humans’ neurological reactions to emotions displayed in masks versus emotions in real faces?

As a medium for exploring and expressing emotions, artistic masks possess the ability to convey a range of emotions, such as joy, tranquility, excitement and fear, anger, and anxiety. This inherent capability of masks ties directly to the human brain’s specialized mechanisms for processing emotionally charged visual stimuli. From a neurological standpoint, we are not aware of any study that directly compares human reactions to emotions in masks versus emotions in faces. Studies on emotional reactions to masks often focus on medical protective masks (Blazhenkova et al., 2022; Rinck et al., 2022). A study by Zhao et al. (2019) indicated that cartoon faces, compared to real faces, caused larger amplitudes in early neural processing stages, showcasing higher processing intensity and speed, but real faces garnered more attentional resources during later processing stages meaning that the degree of realism in facial representations could significantly impact neurological processing. Van den Stock et al. (2008) shed light on the importance of realistic emotional stimuli in understanding how the brain processes faces. These findings hinted at different neurological processing between real and non-real faces, which could extend to the comparison between real faces and artistic masks, suggesting that the realism and expressiveness of faces might influence the neurological and emotional reactions of individuals. Inferring from the sources discussed previously, if artistic masks are crafted to accurately reflect naturalistic emotional expressions, they may be activating the fusiform face area associated with recognition of faces and face-like images (Kanwisher et al., 1997). The FFA is located in the inferior temporal cortex and is typically larger in the right hemisphere of the brain. Masks being similar to faces in terms of shape and outlines of eyes, nose and mouth might elicit neurological responses in the fusiform face area (FFA) like those triggered by real faces. Conversely, if the emotional expressions in the masks are stylized or abstracted, the neurological responses might differ, potentially engaging different brain regions or processes. This suggestion emphasizes the potential role of artistic mastery and realism in crafting masks that can evoke neurological responses akin to those evoked by real faces.

With no direct comparison of neurological reactions to emotions portrayed in masks versus emotions portrayed in faces, studies on emotional stimulation and empathy within the context of general art viewing can also provide us with valuable information (Nadal, 2013; Potash et al., 2013; Vartanian and Skov, 2014; Boccia et al., 2016; Pearce et al., 2016). In a functional magnetic resonance imaging study (fMRI) on neural correlates of viewing delicate sadness represented by theatrical Japanese Noh masks when compared to neutral masks, Osaka et al. (2012) noted activation in the right amygdala likely due to the negative emotional processing thereby resembling what is typically seen with fear and disgust. Notably, when viewing faces that depict pain, as supported by the study of Ardizzi et al. (2021), specific neural pathways are speculated to be evoked in the brain as explained earlier. The pathways associated with empathy for pain include the bilateral insular cortex, which is pivotal for understanding others’ emotional states, the posterior sector of the anterior cingulate cortex (ACC) and the anterior portion of the middle cingulate cortex, regions deeply involved in processing distress and empathy. Additionally, the bilateral inferior frontal gyrus and the posterior cingulate cortex/precuneus, especially activated for non-artistic stimuli, play significant roles in this empathic response. These neural mechanisms underline how humans empathetically connect with and understand the emotional states of others, especially pain, even when presented artistically.

Specific to the PTSD, trauma-induced changes in the brain’s key regions, such as the amygdala, medial prefrontal cortex, and hippocampus, can influence the interpretation of visual cues and the associated emotional responses (Hendler et al., 2003; Shin et al., 2006). Hendler et al. (2001) suggest that traumatic experience may modulate brain activity at the level of the sensory cortex. Individuals with PTSD might exhibit heightened sensitivity or reactivity to traumatic visual stimuli (Bremner et al., 1999; Lanius et al., 2002). In another study, Mueller-Pfeiffer et al. (2013) showed that participants exposed to trauma with and without a diagnosis of PTSD showed differential responses visual stimuli. Those with a PTSD diagnosis rated images as more arousing and less pleasant than the control participants, who were exposed to trauma, but did not qualify for PTSD. Taken together, the neurological consequences of both TBI and PTSD can substantially modify an individual’s response to visual imagery, underscoring the brain’s vulnerability and adaptability.



2.2 Artistic masks and art therapy

In the profession of art therapy, mask-making has been recognized as a safe and effective medium that enables individuals to establish psychological distance for the purpose of self-expression (Jones et al., 2018; Kaimal et al., 2018; Maltz et al., 2020) and has been used to depict transformation and growth (Dunn-Snow and Joy-Smellie, 2000). Masks have been used in art therapy across different developmental stages and with a range of populations. Including youth (Feen-Calligan et al., 2020) and with women who experienced incarceration and bereavement (Ferszt et al., 2004). According to Wadeson (2000), creating and engaging with masks is unique in that “they allow us to become what we are not,” which may support clients in sharing their thoughts and feelings in new ways (p. 420).

The act of creating masks provides valuable therapeutic opportunities by externalizing internal conflicts, containment of overwhelming emotions, and engaging in self-exploration and self-integration (Walker et al., 2017). This practice has also demonstrated its efficacy in assisting military personnel in visualizing and expressing memories associated with combat, while simultaneously promoting self-efficacy and the normalization of emotions (Walker et al., 2016, 2017). Walker et al. (2017) highlighted how mask-making enabled service members (SMs) to visually represent their experiences of post-traumatic stress disorder (PTSD) and TBI in ways words alone could not capture. The physical representation of ideas portrayed in the masks has been associated with unspoken ideas of physical and psychological injuries as well as with moral injuries of guilt, loss and shame. These visual elements were also found to be associated with standardized measures of PTSD, depression and anxiety in service members with combat-related TBI (Kaimal et al., 2018). The SM masks used in this current study are for the public domain (Alexander, 2015a) and are a subset of those evaluated in the study by Walker et al. (2017) and Kaimal et al. (2018)’s studies. Therefore, the images evaluated by our participants were previously studied for their portrayal of graphic experiences associated with PTSD and TBI.



2.3 Rationale and hypotheses for the current study

Researchers have examined the phenomenon of affective responses to artwork. However, to the best of our knowledge, no previous studies have specifically explored an affective comparison between two types of face mask imagery as well as personal history of a range of traumatic experiences. The first type includes masks created by military service members with a history of post-traumatic stress disorder (PTSD) and traumatic brain injury (TBI) as part of their art therapy treatment. The second type consists of replicas of these masks, designed by a team of creative art therapists and arts and health research students to be content-neutral. Our study aims to investigate the emotional activation that results from viewing both types of masks in the general population of viewers.

Assessments of evocative impacts of viewing qualities of artistic works (for example depicting facial structures in masks) have not been explored. The goal of this present study was to investigate the influence of mask imagery created by SMs with PTSD and TBI, juxtaposed with comparatively matched neutral imagery, on the emotional responses of viewers. This approach becomes especially pertinent considering that individuals with traumatic or adverse life events might exhibit heightened or altered neural reactions to certain emotional stimuli as explained earlier. By focusing on the emotional responses elicited by these masks, this study aims to offer insights into how trauma and adversity influence perception and emotional reaction toward traumatic imagery in art, contributing to the broader field of neurological responses to artistic works. We are not aware of any studies to date that have assessed the responses to viewing visual imagery and personal experiences of adversity.

The hypotheses that were tested in this exploratory study were as follows:

	1. Hypothesis 1: Masks created by service members (SM) will elicit a stronger emotional response (in terms of arousal, valence and personal relevance) among participants compared to neutral masks.
	2. Hypothesis 2: The emotional response (in terms of arousal, valence and personal relevance) to the SM masks will be more pronounced for individuals with a reported personal history of trauma and adversity.

Findings from this study can help inform art therapists and researchers as well as anyone interacting with individuals who have had experiences of adversity and trauma on the potential behavioral reactions and responses to evocative imagery.




3 Methods


3.1 Study design

This study used a within-subject design to investigate the influence of content and formal elements in artistic masks on the emotional responses of viewers. Participants were invited to evaluate a collection of masks created by both civilians and military service members. The assessment of each mask image was based on three dimensions tested in IAPS: affective valence, arousal, and personal relevance. The dominance dimension in IAPS was changed to personal relevance for this study to understand the degree to which the image is relevant to the viewer. The viewers rated the mask images using an adapted version of the Self-Assessment Manikin (SAM) used in norming the International Affective Picture System (IAPS) (Lang et al., 2005).

Two sets of masks were presented to the public for evaluation through an online survey. One set was created by SM with a history of traumatic brain injury (TBI) and post-traumatic stress disorder (PTSD). These masks included content relevant to the experience of TBI and PTSD, representing subject matter derived from the artists’ personal experiences. SM masks were selected based on their intensity and were indicative of physical, moral, or emotional injuries. The second set of masks were created by a team of creative art therapists, and arts and health research students, mirroring the SM masks in color, shape and form without the traumatic content. The order of the images presented to the participants was randomized by the survey measure. At the end of the survey, the participants were asked to complete the Life Events Checklist (LEC), an assessment that measures the amount of significant change in one’s life over the past 12 months (Weathers et al., 2013). The inclusion of the Life Events Checklist aimed to explore the potential influence of recent life-changing events on participants’ responses to the imagery. The study received an approval from the Institutional Review Board of Drexel University (protocol # 2204009167A002).



3.2 Measured

The Life Events Checklist (LEC) is a self-report questionnaire used to determine the participant’s level of exposure to various potentially traumatic experiences (Gray et al., 2004). The LEC was originally created alongside the Clinician-Administered PTSD Scale for the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) based on DSM-IV diagnostic criteria for Post-Traumatic Stress Disorder (PTSD) and has been updated to the LEC-5 with minor changes, based on traumatic experiences that often contribute to the formation of PTSD as outlined in the DSM-V (National Center for PTSD, 2023). The LEC-5 has 16 items representing various kinds of traumatic events (and one item that can include a traumatic experience not accounted for by the previous 16 items) (National Center for PTSD, 2023). For each item, the participant rates their level of exposure to the type of trauma using responses such as: “happened to me,” “witnessed it,” “learned about it,” “part of my job,” “not sure,” and “does not apply” (National Center for PTSD, 2018). The LEC appears “to be characterized by generally adequate psychometric properties” and is comparable to other measures of traumatic exposure [Clinician-Administered PTSD Scale for the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, the PTSD Checklist for DSM-5 (Military), and the Mood and Physical Symptoms Scale] when tested with both students and combat veterans (Gray et al., 2004, p. 336). However, when testing the psychometric properties of the LEC, the sample for studies conducted by Gray et al. (2004) demonstrated a lack of racial diversity, with the majority of participants identifying as white. There is limited data on the psychometric properties for the updated LEC-5. However, Pugach et al. (2020) studied the LEC-5’s test/retest reliability at intervals of 8 and 12 weeks, and found that the LEC-5’s reliability was most consistent pertaining to traumatic experiences that were “directly experienced” (such as “reports of sexual assault, physical assault, transportation accidents, natural disasters, and other sexual experiences”), rather than traumatic experiences that did not directly happen to participants (p. 248).

The masks created by SMs with a history of TBI and PTSD were previously published in a research paper (Walker et al., 2017) and were publicly available as they were published online by National Geographic (Alexander, 2015b). We asked participants to rate each image in order to understand how the content and formal qualities evoked emotional responses in the viewer. The images were chosen from a publicly available source (Alexander, 2015b) and no identifiers were used (see Figures 1A–E for examples of modified matched neutral images). The masks were not analyzed for viewer responses to specific elements, rather the overall responses to the imagery were broadly categorized into SM masks (with explicit traumatic content) and neutral masks (with the traumatic content reimagined). Successful evocation of an emotional response with visual imagery may be useful in controlled studies of emotion. However, this research is particularly interested in the relationship of personal experience with traumatic content. The use of artistic content from SMs with real-life experiences of PTSD may be specifically useful in studies of individual differences in response to trauma relevant content.

[image: Four artistic masks are grouped in two panels labeled A, B, and C. Panel A shows two masks with puzzle piece designs; one has a brain visible, the other a colorful puzzle. Panel B features two masks with intricate designs, including weather elements and a mosaic pattern. Panel C presents masks inspired by clowns, with exaggerated makeup and hair, one resembling the character from a popular film with green hair and white face paint.]

FIGURE 1
 (A) Original mask created by a military member (left) and a neutral mask created by civilian art therapist (right). The mask on the left is cut around the head area with exposed pink material reminiscent of a brain with metal-like clay pieces attached on the cheeks (this mask has been previously published in Walker et al. (2017); Permission to reuse the picture obtained). The neutral mask on the right also has a cut on the left side of the head with colorful puzzle pieces with a blue single puzzle piece attached on the right cheek. (B) Original mask created by a military member (left) and a neutral mask created by civilian art therapist (right). The mask on the left is divided in two. One section depicts a scenery with blue and green colors, suggesting a landscape, while other section is colored in black with thunderstorms and spikes erupting from the temples (this mask has been previously published in Kaimal et al. (2018); Permission to reuse the picture obtained). The neutral mask on the right also is divided in two: one side depicts the sea and greenery while other side is colored in black. However, different than the SM mask, the neutral mask has colorful pompoms and the thunderstorm morphs into tree roots. (C) Original mask crated by a military member (left) and a neutral mask created by civilian art therapist (right). The mask on the left portrays the comic book character, Joker. It has smudged paint around the eyes, a mouth painted with broad red lines mimicking Joker’s smile, and its top is decorated with disheveled green felt imitating messy hair (this mask has been previously published in Walker et al. (2017); Permission to reuse the picture obtained). The mask on the right side features black sunglasses, a mouth marked by precise thin red lines with little hearts, and yarn arranged to look like neatly combed hair draping down from both sides.


Various scales have been developed to evaluate the formal emotional and expressive qualities of images. One such scale is the Self-Assessment Manikin (SAM) (Lang et al., 1997). SAM is a picture rating system that comprises of a set of three graphic scales that represent three dimensions of emotional experience: valence, arousal, and dominance. Valence represents the positivity or negativity of the emotional response, arousal indicates the intensity or activation level of the emotion, and dominance reflects the sense of control over the emotion. The Self-Assessment Manikin (SAM) was developed as a tool to measure emotional responses and subjective feelings in various research studies. It was created to provide a simple and standardized way for individuals to express their emotional experiences in response to different stimuli, such as images, videos, or events. It offers a non-verbal and culturally neutral means for individuals to convey their emotional experiences, making it suitable for cross-cultural studies and populations with limited verbal abilities, such as children or individuals with cognitive impairments. SAM was also used in evaluating a set of emotionally evocative imagery in the International Affective Picture System (IAPS) (Lang et al., 2005). The IAPS is a collection of standardized images that are used in fMRI studies to examine emotional responses and reactions in psychological research. Lang et al. (2005) designed IAPS to facilitate the investigation of how different visual stimuli evoke emotional reactions and how these reactions might vary across individuals. The IAPS comprises thousands of images that cover a broad range of emotional valence (pleasantness or unpleasantness) and arousal (intensity of emotional response) and dominance. These images can depict scenes, objects, animals, and people, and they are scaled along these three dimensions of valence, arousal, and dominance. Drawing a parallel to the mechanism of evaluating emotional response through imagery, artistic masks emerge as a potent medium for exploring and expressing a spectrum of emotions, further enriching the discourse on visual stimuli and emotional response.

The SAM has been widely used as a standardized measure of emotional and cognitive properties of imagery. For this research, we used a modified 7-scale version of SAM, and asked each survey responder to evaluate the images. In the original IAPS normative approach, a dominance scale was used to represent the extent to which participants felt that they had control over their emotions However, for this research, we substituted “personal relevance” for “dominance,” in order to determine to what extent participants reported that the imagery was relevant to their experiences. We also modified the original SAM to include seven images instead of five because our goal was to provide participants with more nuanced levels of emotional expression through a diversified alternative to the original scale (Figure 2).

[image: A series of cartoon figures expressing various emotions and stages of a reaction. The top row shows different facial expressions from happy to sad. The middle row depicts a sequence of changes on their body, starting with a simple dot and ending with an exaggerated motion and explosion. The bottom row shows the figure growing in size, ending with a close-up of the face.]

FIGURE 2
 Adapted Self-Assessment Manikin for valence (top row), arousal (second row), and personal relevance (bottom row).




3.3 Recruitment

Survey participants were recruited through flyers on the departmental website, standard research outreach through listservs, and ResearchMatch, a web-based recruitment registry connecting volunteers with research studies (Harris et al., 2012). The survey participants’ inclusion criteria were proficiency in English and being over the age of 18, and exclusion criteria were being active-duty military members and or having active-duty military members in their immediate families. In the study flyer, we explained the study, and highlighted the importance of understanding the minimal risk involved. The risk of harm was minimal as the only task involved in this research was completing an online survey in which participants were asked to evaluate artworks created by SMs and civilians and to complete the Life Events Checklist. Participants were, however, given the disclaimer that some images could be disturbing and that they could choose to leave the survey at any time. It was up to the individual to decide to proceed by clicking on the link and completing the online survey, and the participant could choose to leave the survey at any time. The team sent information from the study flyer to up to 1,500 potential participants per day from the ResearchMatch database. Of those, volunteers who chose to indicate that they were interested in the study were then sent the link to our survey. In the end, the flyer was sent to 40,497 potential participants through Research Match and n = 1,010 consented to participate.



3.4 Procedures

Through an online survey, adult participants aged 18 years or older and proficient in English were presented with a total of 98 masks. Participants were requested to rate each mask in terms of its evocative qualities, specifically valence, arousal, and personal relevance. The survey participants clicked on the link provided that led to an online survey that included 98 images of combined SM and neutral masks. The first page of the survey required the participants to complete an informed consent form that had been approved by Drexel University’s institutional review board. On average, participants were expected to complete the online survey within 30 min; however, the survey took on average 60 min to complete in full. Data were gathered using an online survey platform called Qualtrics (Qualtrics, Provo, UT, United States). The participants were anonymous, and the research did not involve disclosure of identifying information.



3.5 Data analysis

We analyzed the survey data using SPSS version 27 (IBM-SPSS, Armonk, NY, United States). Descriptive statistics and model diagnostics were performed to confirm that assumptions were met prior to analyses. For hypothesis 1, paired samples t-tests compared the mean valence, arousal, and personal relevance ratings for the trauma vs. neutral masks to test whether the trauma masks evoked a stronger response compared with the neutral masks. A series of mixed model factorial analyses of variance (ANOVAs) using Type III SS tested hypothesis 2 to determine the effects of the mask type (trauma vs. neutral) and trauma context (either experienced, witnessed, learned about, or experienced as part of the job) on valence, arousal, and personal relevance ratings. A second series of mixed ANOVAs using Type III SS examined the interactions between the type of traumatic event the participants experienced and the type of mask on the three outcome variables (valence, arousal, and personal relevance).




4 Results

The obtained results indicated differences in how participants rated the SM masks versus the neutral masks, and correlations between the participants’ own exposure to trauma and how the masks were rated. Participation in the survey dropped from 1,101 participants responding to mask questions in the first half of the survey to 699 participants (63.5%) progressing through the Life Events Checklist at the end. There were no differences between those who completed the full survey and those who only completed the first half in overall valence [MDiff = −0.02, t (523.24) = 1.08, p = 0.279] and arousal ratings [MDiff = 0.06, t (1040) = −0.23, p = 0.818]. Those who completed the full survey rated the masks lower in personal relevance than those who did not [MDiff = 0.18, t (613.62) = 2.31, p < 0.05], suggesting a systematic bias to missingness. Overall ratings for those who progressed to the end of the survey showed that on average, participants found both set of masks collectively to be only slightly more unpleasant than pleasant (M = 4.32, SD = 0.70), moderately arousing (M = 3.75, SD = 1.12), and relatively low in relevance (M = 2.81, SD = 1.12). Subsequent analyses were conducted only on participants with complete survey data, though we verified that the patterns of results were the same when those who did not complete the full survey were included in analyses. The two hypotheses and related reports from the analyses are included below:


4.1 Hypothesis 1

SM masks will elicit a stronger emotional response (in terms of arousal, valence and personal relevance) than neutral masks.

Paired samples t-tests showed that participants rated the SM masks as having more negative valence (M = 4.93, SD = 0.71) than the neutral masks (M = 3.69, SD = 0.70), t (697) = −42.94, d = 0.88, p < 0.01. Arousal ratings were also higher for the SM masks (M = 4.12, SD = 1.13) compared to the neutral masks (M = 3.39, SD = 1.09), t (697) = −32.72, d = 0.71, p < 0.01. On average, participants indicated that the neutral masks resonated more on personal relevance (M = 2.82, SD = 1.09) than the SMa masks (M = 2.69, SD = 1.14), t (698) = 5.16, d = 0.80, p < 0.01. The effect sizes (d) ranged from 0.71 and 0.88, indicating medium-large to large effects.



4.2 Hypothesis 2

The emotional response (arousal, valence, and personal relevance) to the SM masks will be more pronounced for individuals with a reported personal history of trauma and adversity.

Table 1 shows the frequency with which the participants endorsed having experienced each of the different types of traumatic events. Table 2 shows analysis of variance results examining the effects of trauma context and Table 3 shows results examining effects of type of trauma. While there were significant main effects of mask type on both arousal (η
p
2 = 0.29) and valence (η
p
2 = 0.399), there were no main effects of any of the trauma context variables and no interaction effects between mask type and any of the trauma variables (Figure 3). Results for personal relevance showed a main effect of mask type (η
p
2 = 0.02), a main effect of witnessing trauma (η
p
2 = 0.01), and an interaction effect between witnessing trauma and mask type (η
p
2 = 0.01). Whereas participants who had not witnessed trauma rated the neutral masks more personally relevant than the SM masks, those who had witnessed trauma found both sets of masks to be equally personally relevant, overall rating both sets more relevant than those who had not witnessed trauma (Figure 4). Several interactions between type of traumatic event and mask type were significant (see Table 3; Figure 2). However, the effect sizes were small (η
p
2 = 0.001 to 0.008).



TABLE 1 Frequencies with which participants experienced the different types of traumatic events.
[image: Table displaying trauma types and their occurrence as personal experience, witnessed, learned about, or part of a job, with corresponding frequencies and percentages. "Any trauma" is the most frequently experienced personally and learned about. Common trauma types include transportation accidents and physical assaults.]



TABLE 2 Results from analysis of variances examining differences in arousal, valence, and personal relevance ratings by mask type, trauma history across contexts, and the interactions between mask type and trauma history.
[image: Table displaying statistical analysis results for three factors: Arousal, Valence, and Personal Relevance, with F-values and p-values. It includes main effects and interactions with mask type. Major findings include significant F-values and p-values for mask type under Arousal and Valence. Personal Relevance shows significance for "Witnessed it" and interaction with "Mask type X Witnessed it".]



TABLE 3 Results from analysis of covariance examining differences in arousal, valence, and personal relevance ratings by mask type, traumatic event cluster, and the interactions between mask type and trauma event cluster.
[image: Statistical data table displaying the effects of different mask types on arousal, valence, and personal relevance. Main effects include mask type overall, physical assault, accident/injury, natural disaster/sudden death, sexual violence, criminal assault, and combat/toxic substance. Interactions with mask type are also listed. Each category provides F-value and p-value results for each impact assessed.]

[image: Four bar graphs compare valence, arousal, and personal relevance ratings across different mask types. Each graph features two bars for mask types one and two, differentiated by categories: natural disaster/death, combat/toxic substance, accidental injury, and criminal assault. The ratings appear similar across categories, with minor variations. Each graph includes a color-coded key for clarity.]

FIGURE 3
 Interaction effect (mask type X trauma type) on valence, arousal, and personal relevance ratings with error bars representing the 95% C.I. Results demonstrate that there were no main effects of any of the trauma context variables and no interaction effects between mask type and any of the trauma context variables on valence, arousal, and personal relevance. This figure demonstrates the interaction effects.


[image: Bar chart showing personal relevance related to witnessing trauma. Two categories: "No" and "Yes" for witnessed trauma. Each category has two bars: neutral mask (light blue) and trauma mask (dark green). Both categories show similar relevance levels around three, with neutral mask slightly higher in both. Error bars are present.]

FIGURE 4
 Interaction effect (mask type X witnessed trauma) on personal relevance ratings with error bars representing the 95% C.I. Results show a main effect of mask type on personal relevance (η
p
2 = 0.02), a main effect of witnessing trauma on personal relevance (η
p
2 = 0.01), and an interaction effect between witnessing trauma and mask type (η
p
2 = 0.01). This figure demonstrates the interaction effect. Participants who had not witnessed trauma rated the neutral masks more personally relevant. Participants who had witnessed trauma found both neutral masks and trauma masks equally personally relevant. Overall, participants who had witnessed trauma found both masks more relevant compared to those who had not witnessed trauma.





5 Discussion and implications

This study examined the associations of the types of mask images (depicting SM injury/trauma vs. neutral imagery) on ratings of valence, arousal, and personal relevance. The study also examined associations between responses to images and a personal history of experiencing adverse and traumatic events directly or vicariously (as measured using the LEC-5). The findings revealed that SM-created masks (which included combat, brain injury and PTSD-related imagery) elicited more negative valence and higher arousal compared to neutral masks (which did not have any explicit combat, brain injury, or PTSD-related imagery). This result indicates that the content of the imagery is associated with a significant role in influencing the arousal, valence and personal relevance to viewers. The effect sizes demonstrate that the impact of the mask type on valence and arousal is large. These findings build on work by evidence of differential responses based on viewer’s diagnosis on PTSD (Mueller-Pfeiffer et al., 2013). We demonstrate in this study that even artistic images depicting human-like face in masks can evoke differential responses in terms of arousal and valence. This finding also relates to research by Ardizzi et al. (2021) who reported greater empathic responses to imagery depicting pain which potentially is greater for those who have known the kind of distress being depicted in the images. Humans responds reflexively to what we see (Gallese, 2001, 2003; Freedberg and Gallese, 2007) which in this case were face-like mask images that signal a personal story or mental state can be relatable to the viewer based on their own history of adversity and trauma. The distressing images of fear and anger have been known to resonate more robustly with amygdala activation, a neural center vital for processing emotion (Adolphs, 2008; Osaka et al., 2012). This result would be salient for individuals who have experienced PTSD and thus have a differential response to fear-inducing stimuli (Shin et al., 2006).

An additional finding of significance was that participants who had witnessed trauma perceived the SM created masks to be as personally relevant as the neutral masks, whereas those who had not witnessed a traumatic event found the neutral images to be more personally relevant. These findings suggest that artistic imagery representing traumatic narratives can have a greater emotional impact on individuals who have been exposed to traumatic events. However, it is important to note that our findings did not allow us to conclude whether the personal relevance of trauma mask imagery was stronger for individuals with a personal history of trauma and adversity. Furthermore, the effect size of mask type on personal relevance was small, and the effect size of the interaction between mask type and witnessing trauma was smaller, indicating that the impact of mask type differed only slightly depending on whether the participants had witnessed a trauma. These findings have implications for art therapy and neuroscience research and highlight the importance of being sensitive to and the need to continue to understand the impact of evocative imagery on anyone interacting with individuals who have had experiences of adversity and trauma.

It is of note that about a third of the participants did not complete the survey and it is unclear why this might have occurred. It could have been fatigue or the questions themselves might have been emotionally demanding. The findings also point to the potential of re-traumatization and vicarious traumatization in viewing imagery depicting physical, psychological and moral injuries. While research on the impact of vicarious traumatization on therapists has been discussed for nearly 30 years since the term was coined (McCann and Pearlman, 1990; Pearlman and Mac Ian, 1995), the phenomenon of vicarious traumatization through artwork remains understudied. Drapeau et al. (2022) investigated a response art workshop for psychotherapists who work with survivors of trauma and found that participants identified that learning about vicarious trauma, using response art to engage in self-reflection and self-care, and learning more about themselves and other participants were beneficial outcomes post-workshop. Exposure to imagery representing traumatic stories demonstrated visceral reactions to the imagery as a response to being exposed to their clients’ trauma (Breuche, 2012) and some clinicians art therapists have created response art to express and process their experiences of bearing witness to traumatic stories (Gibson, 2018) and compassion fatigue (Hyatt, 2019).

This study provides insight into the personal relevance of artworks conveying traumatic narratives, particularly for individuals who have witnessed trauma. Healthcare professionals working with communities whose members that have experienced traumatic events may be continually exposed to the lived experiences of their clients while engaging with their artwork. Consequently, viewing artwork that depicts traumatic narratives may have a more profound personal impact on therapists compared to individuals who are not directly involved in witnessing trauma stories. Moreover, the evocative nature of artwork, including artistic masks created by SMs, may lead viewers to experience discomfort, arousal, or vicarious distress. Previous studies in art therapy have found an association between increased empathy and engagement with personally evocative artistic works. Bradshaw (2016) found that art-making processes allowed middle-school students to explore interpersonal and communal issues, thereby fostering the development of empathy. Betts et al. (2015) suggested that the act of viewing one’s own previous artwork can sustain increased levels of empathy. A study focused on artmaking following a visit to the Holocaust Memorial Museum concluded that engaging in artistic activities can serve as a reflective practice, leading to heightened empathy. Even when viewed 1 year after its creation, the artwork could still evoke emotional reactions in viewers (Betts et al., 2015). These taken together indicate that potential of enhanced empathy might co-exist with increased distress especially when individuals find increased personal relevance with works they view. The link and increased potential for various traumatization is potential consideration.


5.1 Limitations

This survey study focused on trauma imagery created by individuals who served in the United States military and experienced combat and comparative neutral imagery created by art therapists and arts in health professionals. Individuals who had experienced war, armed conflict, or physical violence may have found the images relatable as seen in higher ratings of personal relevance for these participants. The Life Events Checklist (LEC) used in this study included both non-interpersonal and inter-personal traumas, but these were not differentiated in the analysis. The survey may not have resonated with others, including those with non-combat-related trauma histories. This survey does not encompass all types of adversity and traumatic experiences and may not be representative of diverse populations. Additionally, we did not collect any demographic data so there is limited understanding of how these factors might have affected outcomes. Future research that includes demographic data could provided valuable insights into the characteristics of the sample and helped generalize the findings to larger populations as well as understand potential interactions among factors such as age, gender, ethnicity, cultural background, military service status, and responses to the mask imagery.

Regarding participant attrition, the survey completion rate declined from 1,101 participants responding to the mask questions in the first half of the survey to 699 participants progressing through the LEC at the end. Although approximately 36.5% of the participants dropped out before completing the survey, there were no significant differences in overall valence and arousal ratings between those who completed the full survey and those who only completed the first half. This result suggests that the dropouts may have had reasons other than emotional exhaustion from the images for not completing the survey. Moreover, anecdotal feedback received from some participants who did not complete the survey indicated that the length of the survey itself was one of the reasons why people had difficulty completing it. However, participants who completed the full survey rated the masks as less personally relevant compared to those who did not. It is possible that individuals who found the imagery relevant to their life experiences may have felt the need to discontinue the survey, suggesting vicarious experiences while viewing mask imagery. Overall ratings indicated that participants found the whole sample of masks to be slightly more unpleasant than pleasant, moderately arousing, and relatively low in personal relevance.

In terms of time taken to complete the survey, we found that even though participants were instructed to observe each mask image for a brief 5-s period, many participants exceeded this timeframe, resulting in an average survey completion time of approximately 60 min. Although maintaining a 5-s viewing time was important to capture participants’ initial emotional responses, we had limited control over the actual duration of image viewing. The extended viewing time could also have influenced the attrition rate.



5.2 Suggestions for future research

The findings from this study provide evidence that artistic content influences the level of emotional response and that personal experiences of trauma further impact the extent of this response. The findings were in line with research on responses to performance-based assessments such as Rorschach. Hwang et al. (2023) showed that first responders who are at high risk for PTSD due to the nature of their work, are more likely to experience intrusive images and thoughts. Additional research could be conducted on the mechanistic neurological differences between engaging with masks versus human faces that could potentially also examine the role of cultural associations with masks and the way in which they are perceived. Future research can delve into investigating whether the traumatic experience itself or the degree of personal connection to the trauma narratives influence the perception of personal relevance. The inclusion of personal history and demographic information could further shed light on these preliminary findings. Overall, masks with trauma imagery were found to be emotionally evocative in comparison to neutral masks and may serve as a potentially useful tool for emotional evocation in studies of emotional responsiveness. Studies could examine the similarity in viewer responses to faces versus masks including if the FFA (Kanwisher et al., 1997) is activated in similar ways. Viewer responses and activation of the triadic model of esthetic engagement (Chatterjee and Vartanian, 2014) could also be examined. For example, when viewing evocative imagery, we can examine whether and to what extent sensori-motor and meaning making systems are also activated Further study on the neural correlates of sadness, fear, or disgust-related artistic content in masks will be necessary to expound on the neurological processing of these emotions and expressions represented in the masks (Osaka, 2022). It would be worthwhile to consider examining default mode network activity to examine neural responses to esthetic experiences of these masks that concern or match an individual’s sense of identity and ‘self-relevance’ (Vessel et al., 2013).

Future research could also focus on investigating the relationship between art viewing and experiences of different clusters of post-traumatic events and viewer characteristics. In a network analysis of different types of trauma using the LEC, Contractor et al. (2020) found that victimization trauma, including physical and sexual assault by another person, was positively correlated with the severity of PTSD and symptoms of depression, as well as emotional dysregulation. Nuanced exploration of post-traumatic event types may promote comparisons across clinically relevant variables related to PTSD severity, depression, and negative mood dysregulation which may be relevant for developing individualized art therapy interventions. Unlike civilian encounters with trauma, military trauma (for example, deployment to the front lines) may be coupled with other co-morbidities (TBI, etc.). Not knowing health histories of the participants is a limitation as well. For example, both traumatic brain injury (TBI) and post-traumatic stress disorder (PTSD) create profound effects on the structure and function of the brain, influencing how individuals process and respond to visual stimuli. TBI, often resulting from sudden impacts to the head, can lead to defects in primary vision, eye movement, saccadic and smooth pursuit movements, motion vision, and visuo-spatial function (Armstrong, 2018). The visual reaction time of patients with head injuries is slower than that of healthy control individuals (Levin, 1998). White matter integrity is found to be reduced across the spectrum of TBI severity (Kraus et al., 2007) and the integrity of white matter is shown as correlated with visual memory (Spitz et al., 2013).

The findings also underscore the importance of mental health care providers (including art therapists and arts in health professionals) engaging in their own self-care strategies (Hyatt, 2019), because providers with histories of traumatic experiences may become more emotionally activated by artwork depicting traumatic experiences. For example, Hyatt (2019) explored a process of engaging in a life review using response art to address her own life experiences that were activated by the vicarious trauma work she experiences as an art therapist.

This exploratory study also highlights the need to attend to the range of responses to imagery and the particular impact of personal history on emotional activation to visual artwork. It is crucial to consider that people participating in group therapeutic settings likely have varying levels of traumatic experiences. Because people with reported trauma histories were more likely to report increased emotional activation when viewing art depicting another’s traumatic experiences, as demonstrated by this study, group members may have different levels of emotional activation when viewing artwork created by other members of the group depending on their own level of traumatic exposure. Further research may explore levels of emotional activation when viewing art depicting the traumatic experiences of another, and how the varying levels of emotional activation experienced among group members affect their prognosis and wellbeing. In addition, future studies can determine if these differences vary by demographic variables such as age, gender, race/ethnicity, education level, and socio-economic background. The findings have implications for art therapy and arts in health practices, particularly in the use of art viewing as a therapeutic tool. Understanding the nuances of how personal history of trauma influences response to art can lead to more personalized art therapy interventions, as well as open new discussion on displaying client art in public spaces.

Lastly, the visual responses to artwork are clearly influenced by a range of factors including personal experience as well as our innate responsiveness to facial structures and visual symbols (Jacobsen et al., 2006). In this study we used masks, which are reminiscent of the face but also not the face itself (Van den Stock et al., 2008; Zhao et al., 2019) leading to potential interpretations and associations not fully related to the facial recognition area (fusiform gyrus) of the brain. Further research might examine how and to what extent images qualify as traumatic and/or neutral based on visual elements. A detailed analysis of visual elements in the masks that contribute to whether they are perceived as distressing, neutral or positive is a area of further inquiry. This study did not analyze in-depth the specific visual elements that are perceived as traumatizing or neutral and as such that is worthwhile to explore further to better understand what image elements tend to be associated with different emotional responses. In this study we used the SAM to assess emotional responses and associations with the imagery. Future studies might combine open-ended narrative responses along with the rating scales to better understand the participants responses to the images. In addition, this study also calls for further investigation into what images might be in the public domain in civilian and military settings and in healthcare contexts. Images that resonate with human beings who have faced adversity can vary and some images might be both disturbing and comforting depending on the viewers’ life histories. Examining these additional dimensions of imagery in healthcare is also an area of further inquiry.




6 Conclusion

This initial study provided insights into the relationship between viewing artistic masks elicited emotional responses elicited. This research offers insights into the relationship between personal trauma history on emotional responses toward art, and the underlying neurobiological mechanisms. By doing so, it not only advances academic knowledge but also has important practical implications for improving therapeutic practices and supporting trauma recovery. The findings indicate that traumatic life events impact the perception of trauma-related imagery, and that neutral imagery overall evokes less of an emotional response in viewers than does imagery depicting injuries. To the best of our knowledge, this study is one of the first to examine the differences in responses to traumatic versus neutral imagery and how the responses vary by the viewers’ own personal history of exposure to adversity and trauma. The findings are of note to healthcare providers and caregivers highlighting vulnerabilities and sensitivities of visual imagery including for individuals with a history of experiencing and/ or witnessing trauma.



Data availability statement

Data can be made available on request to the corresponding author.



Ethics statement

The studies involving humans were approved by Drexel University Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

AA: Conceptualization, Data curation, Investigation, Methodology, Project administration, Writing – original draft, Writing – review & editing. BM: Writing – review & editing, Investigation, Methodology, Project administration, Writing – original draft. KS: Writing – review & editing, Data curation, Writing – original draft. JH: Writing – review & editing, Formal analysis, Statistical analysis. HS: Writing – review & editing, Conceptualization. DL: Writing – review & editing. CL: Writing – review & editing. JW: Writing – review & editing. GK: Conceptualization, Data curation, Formal analysis, Investigation, Project administration, Resources, Supervision, Validation, Writing – original draft, Writing – review & editing, Methodology.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was funded in part by Creative Forces®: NEA Military Healing Arts Network, an initiative of the National Endowment for the Arts in partnership with the U.S. Departments of Defense and Veterans Affairs that seeks to improve the health, well-being, and quality of life for military and veteran populations exposed to trauma, as well as their families and caregivers. Creative Forces is managed in partnership with Civic Arts, the Henry M. Jackson Foundation for the Advancement of Military Medicine, and Mid-America Arts Alliance. Funding for Drexel graduate students was provided by Drexel University.



Acknowledgments

We would like to acknowledge the contributions of the Interdisciplinary Research Lab at the Center for Arts in Medicine, University of Florida, Victoria Schwachter, Rebekka Dieterich-Hartwell, and Arun Ramakrishnan.



Conflict of interest

HS and CL were employed by Henry M. Jackson Foundation for the Advancement of Military Medicine, Inc.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Author disclaimer

The opinions contained herein represent the private views of the authors and are not to be construed as official or as reflecting the views, opinions, or policies of the Henry M. Jackson Foundation for the Advancement of Military Medicine, Inc., the Department of Defense, the National Endowment for the Arts, or the U.S. Government. Mention of trade names, commercial products, or organizations does not imply endorsement by the U.S. Government. This material was created free of branding or market affiliations. The authors are operating solely as contributors. The work of John Williamson was authored as part of their official duties as an employee of the United States Government and is therefore a work of the United States Government. In accordance with 17 USC. 105, no copyright protection is available for such works under US Law.



References
	 Adolphs, R. (2008). Fear, faces, and the human amygdala. Curr. Opin. Neurobiol. 18, 166–172. doi: 10.1016/j.conb.2008.06.006 
	 Ahern, J., Galea, S., Resnick, H., and Vlahov, D. (2004). Television images and probable posttraumatic stress disorder after September 11. J. Nerv. Ment. Dis. 192, 217–226. doi: 10.1097/01.nmd.0000116465.99830.ca 
	 Alexander, C. (2015a). Healing soldiers : Healing Soldiers | National Geographic Available at: https://www.nationalgeographic.com/healing-soldiers/.

	 Alexander, C. (2015b). Behind the mask: revealing the trauma of war. Natl. Geogr., Available at: https://www.nationalgeographic.com/healing-soldiers/

	 American Psychiatric Association (2013). “Trauma- and stressor-related disorders” in Diagnostic and statistical manual of mental disorders. 5th ed. (Washington, DC: American Psychiatric Association Publishing).

	 Ardizzi, M., Ferroni, F., Umilta, M. A., Pinardi, C., Errante, A., Ferri, F., et al. (2021). Visceromotor roots of aesthetic evaluation of pain in art: an fMRI study. Soc. Cogn. Affect. Neurosci. 16, 1113–1122. doi: 10.1093/scan/nsab066 
	 Armstrong, R. A. (2018). Visual problems associated with traumatic brain injury. Clin. Exp. Optom. 101, 716–726. doi: 10.1111/cxo.12670

	 Baird, K., and Kracen, A. C. (2006). Vicarious traumatization and secondary traumatic stress: A research synthesis. Counselling Psychology Quarterly 19, 181–188. doi: 10.1080/09515070600811899

	 Bertrand, G. (2020). Venice carnival from the middle ages to the twenty-first century: a political ritual turned “consumer rite”? J. Fest. Stud. 2, 77–104. doi: 10.33823/jfs.2020.2.1.30

	 Betts, D. J., Potash, J. S., Luke, J. J., and Kelso, M. (2015). An art therapy study of visitor reactions to the United States holocaust memorial museum. Museum Manag. Curatorship 30, 21–43. doi: 10.1080/09647775.2015.1008388

	 Blazhenkova, O., Dogerlioglu-Demir, K., and Booth, R. W. (2022). Masked emotions: Do face mask patterns and colors affect the recognition of emotions? Cognitive research: principles and implications 7:33. doi: 10.1186/s41235-022-00380-y

	 Boccia, M., Barbetti, S., Piccardi, L., Guariglia, C., Ferlazzo, F., Giannini, A. M., et al. (2016). Where does brain neural activation in aesthetic experience occur? Meta-analytic evidence from neuroimaging studies. Neurosci. Biobehav. Rev. 60, 65–71. doi: 10.1016/j.neubiorev.2015.09.009 
	 Bradshaw, R. D. (2016). Art integration fosters empathy in the middle school classroom. Clear. House 89, 109–117. doi: 10.1080/00098655.2016.1170441

	 Bremner, J. D., Narayan, M., Staib, L. H., Southwick, S. M., McGlashan, T., and Charney, D. S. (1999). Neural correlates of memories of childhood sexual abuse in women with and without posttraumatic stress disorder. Am. J. Psychiatry 156, 1787–1795. doi: 10.1176/ajp.156.11.1787 
	 Breuche, J. (2012). The experience of symptoms of visual vicarious traumatization of art therapists [doctoral dissertation, Drexel University]. ProQuest Dissertations Publishing.

	 Burruss, G. W., Holt, T. J., and Wall-Parker, A. (2018). The hazards of investigating internet crimes against children: digital evidence handlers’ experiences with vicarious trauma and coping behaviors. Am. J. Crim. Justice 43, 433–447. doi: 10.1007/s12103-017-9417-3

	 Chatterjee, A., and Vartanian, O. (2014). Neuroaesthetics. Trends Cogn. Sci. 18, 370–375. doi: 10.1016/j.tics.2014.03.003

	 Cinzia, D., and Vittorio, D. (2009). Neuroaesthetics: a review. Curr. Opin. Neurobiol. 19, 682–687. doi: 10.1016/j.conb.2009.09.001

	 Citron, F. M., Gray, M. A., Critchley, H. D., Weekes, B. S., and Ferstl, E. C. (2014). Emotional valence and arousal affect reading in an interactive way: neuroimaging evidence for an approach-withdrawal framework. Neuropsychologia 56, 79–89. doi: 10.1016/j.neuropsychologia.2014.01.002

	 Coldiron, M. (2005). Lions, witches, and happy old men: Some parallels between Balinese and Japanese ritual masks. Asian Theatre Journal 22, 227–248.

	 Contractor, A. A., Weiss, N. H., Natesan Batley, P., Elhai, J. D., Siu, O. L., and Lu, L. (2020). Clusters of trauma types as measured by the life events checklist for DSM–5. Int. J. Stress. Manag. 27, 380–393. doi: 10.1037/str0000179 
	 de Sousa, A., McDonald, S., and Rushby, J. (2012). Changes in emotional empathy, affective responsivity, and behavior following severe traumatic brain injury. J. Clin. Exp. Neuropsychol. 34, 606–623. doi: 10.1080/13803395.2012.667067 
	 Drapeau, C. E., Plante, P., and Drouin, M. (2022). Beyond art expression: understanding participants’ experience and outcomes of a vicarious trauma and response art workshop. Arts Psychother. 79:101909. doi: 10.1016/j.aip.2022.101909

	 Dunn-Snow, P., and Joy-Smellie, S. (2000). Teaching art therapy techniques: mask-making, a case in point. Art Ther. 17, 125–131. doi: 10.1080/07421656.2000.10129512

	 Feen-Calligan, H., Grasser, L. R., Debryn, J., Nasser, S., Jackson, C., Seguin, D., et al. (2020). Art therapy with Syrian refugee youth in the United States: an intervention study. Arts Psychother. 69:101665. doi: 10.1016/j.aip.2020.101665

	 Ferszt, G. G., Hayes, P. M., DeFedele, S., and Horn, L. (2004). Art therapy with incarcerated women who have experienced the death of a loved one. Art Ther. 21, 191–199. doi: 10.1080/07421656.2004.10129695

	 Freedberg, D., and Gallese, V. (2007). Motion, emotion and empathy in esthetic experience. Trends Cogn. Sci. 11, 197–203. doi: 10.1016/j.tics.2007.02.003 
	 Gallese, V. (2001). The shared manifold hypothesis. From mirror neurons to empathy. J. Conscious. Stud. 8, 33–50,

	 Gallese, V. (2003). The roots of empathy: the shared manifold hypothesis and the neural basis of intersubjectivity. Psychopathology 36, 171–180. doi: 10.1159/000072786 
	 Gibson, D. (2018). A visual conversation with trauma: visual journaling in art therapy to combat vicarious trauma. Art Ther. 35, 99–103. doi: 10.1080/07421656.2018.1483166

	 Gray, M. J., Litz, B. T., Hsu, J. L., and Lombardo, T. W. (2004). Psychometric properties of the life events checklist. Assessment 11, 330–341. doi: 10.1177/1073191104269954

	 Haldane, J., and Nickerson, A. (2016). The impact of interpersonal and non-interpersonal trauma on psychological symptoms in refugees: the moderating role of gender and trauma type. J. Trauma. Stress. 29, 457–465. doi: 10.1002/jts.22132 
	 Harris, P. A., Scott, K. W., Lebo, L., Hassan, N., Lighter, C., and Pulley, J. (2012). ResearchMatch: a national registry to recruit volunteers for clinical research. Acad. Med. 87, 66–73. doi: 10.1097/ACM.0b013e31823ab7d2 
	 Hendler, T., Rotshtein, P., and Hadar, U. (2001). Emotion–perception interplay in the visual cortex: “the eyes follow the heart”. Cell. Mol. Neurobiol. 21, 733–752. doi: 10.1023/A:1015156222101 
	 Hendler, T., Rotshtein, P., Yeshurun, Y., Weizmann, T., Kahn, I., Ben-Bashat, D., et al. (2003). Sensing the invisible: differential sensitivity of visual cortex and amygdala to traumatic context. NeuroImage 19, 587–600. doi: 10.1016/S1053-8119(03)00141-1 
	 Hughesdon, K. A., Ford, J. D., Briggs, E. C., Seng, J. S., Miller, A. L., and Stoddard, S. A. (2021). Interpersonal trauma exposure and interpersonal problems in adolescent posttraumatic stress disorder. J. Trauma. Stress. 34, 733–743. doi: 10.1002/jts.22687 
	 Hwang, C. U., Kim, E. Y., Lee, H. J., Park, M. J., Lee, M. S., Kim, T. H., et al. (2023). An analysis of intrusive morbid imagery in Rorschach responses. Rorschachiana 44, 3–22. doi: 10.1027/1192-5604/a000164

	 Hyatt, L. (2019). From compassion fatigue to vitality: memoir with art response for self-care. Art Ther. 37, 46–50. doi: 10.1080/07421656.2019.1677423

	 Isobel, S., and Thomas, M. (2022). Vicarious trauma and nursing: an integrative review. Int. J. Ment. Health Nurs. 31, 247–259. doi: 10.1111/inm.12953 
	 Jacobsen, T., Schubotz, R. I., Höfel, L., and Cramon, D. Y. V. (2006). Brain correlates of aesthetic judgment of beauty. NeuroImage 29, 276–285. doi: 10.1016/j.neuroimage.2005.07.010

	 Jones, J. P., Walker, M. S., Drass, J. M., and Kaimal, G. (2018). Art therapy interventions for active-duty military service members with post-traumatic stress disorder and traumatic brain injury. Int. J. Art Ther. 23, 70–85. doi: 10.1080/17454832.2017.1388263

	 Kaimal, G., Walker, M. S., Herres, J., French, L. M., and Degraba, T. J. (2018). Observational study of associations between visual imagery and measures of depression, anxiety and stress among active duty military service members’ with post-traumatic stress and traumatic brain injury. BMJ Open 8:e021448. doi: 10.1136/bmjopen-2017-021448 
	 Kanwisher, N., Woods, R. P., Iacoboni, M., and Mazziotta, J. C. (1997). A locus in human extrastriate cortex for visual shape analysis. J. Cogn. Neurosci. 9, 133–142. doi: 10.1162/jocn.1997.9.1.133 
	 Kesner, L., and Horáček, J. (2017). Empathy-related responses to depicted people in art works. Front. Psychol. 8:228. doi: 10.3389/fpsyg.2017.00228 
	 Kraus, M. F., Susmaras, T., Caughlin, B. P., Walker, C. J., Sweeney, J. A., and Little, D. M. (2007). White matter integrity and cognition in chronic traumatic brain injury: a diffusion tensor imaging study. Brain 130, 2508–2519. doi: 10.1093/brain/awm216

	 Lai, M., and Heydon, G. (2015). Vicarious trauma among interpreters. Int. J. Interpreter Educ. 7:3,

	 Lang, P. J., Bradley, M. M., and Cuthbert, B. N. (1997). International affective picture system (IAPS): technical manual and affective ratings. NIMH Center Study Emot. Attent. 1:3. doi: 10.1037/t66667-000

	 Lang, P. J., Bradley, M. M., and Cuthbert, B. N. (2005). International affective picture system (IAPS): Affective ratings of pictures and instruction manual. Gainesville, FL: NIMH, Center for the Study of Emotion & Attention, A–8.

	 Langer, S. K. (1966). The cultural importance of the arts. J. Aesth. Educ. 1, 5–12. doi: 10.2307/3331349

	 Lanius, R. A., Williamson, P. C., Boksman, K., Densmore, M., Gupta, M., Neufeld, R. W., et al. (2002). Brain activation during script-driven imagery induced dissociative responses in PTSD: a functional magnetic resonance imaging investigation. Biol. Psychiatry 52, 305–311. doi: 10.1016/S0006-3223(02)01367-7 
	 Leder, H., Belke, B., Oeberst, A., and Augustin, D. (2004). A model of aesthetic appreciation and aesthetic judgments. Bri. J. Psychol. 95, 489–508. doi: 10.1348/0007126042369811

	 Levin, H. S. (1998). Cognitive function outcomes after traumatic brain injury. Curr. Opin. Neurol. 11, 643–646. doi: 10.1097/00019052-199812000-00006

	 Liu, C., and Liu, Y. (2020). Media exposure and anxiety during COVID-19: the mediation effect of media vicarious traumatization. Int. J. Environ. Res. Public Health 17:4720. doi: 10.3390/ijerph17134720 
	 Maltz, B., Hoyt, T., Uomoto, J., and Herodes, M. (2020). A case analysis of service-member trauma processing related to art therapy within a military-intensive outpatient program. J. Clin. Psychol. 76, 1575–1590. doi: 10.1002/jclp.22929 
	 McCann, I. L., and Pearlman, L. A. (1990). Vicarious traumatization: a framework for understanding the psychological effects of working with victims. J. Trauma. Stress. 3, 131–149. doi: 10.1007/BF00975140

	 Méndez-Fernández, A. B., Aguiar-Fernández, F. J., Lombardero-Posada, X., Murcia-Álvarez, E., and González-Fernández, A. (2022). Vicariously resilient or traumatised social workers: exploring some risk and protective factors. Br. J. Soc. Work 52, 1089–1109. doi: 10.1093/bjsw/bcab085

	 Mueller-Pfeiffer, C., Schick, M., Schulte-Vels, T., O'Gorman, R., Michels, L., Martin-Soelch, C., et al. (2013). Atypical visual processing in posttraumatic stress disorder. Neuroimage Clin. 3, 531–538. doi: 10.1016/j.nicl.2013.08.009 
	 Munar, E., and Cela-Conde, C. J. (2021). “The role of left dorsolateral prefrontal cortices in aesthetic valuation” in Brain, beauty, and art: Essays bringing neuroaesthetics into focus. eds. A. Chatterjee and E. Cardilo (New York: Oxford University Press), 93–96.

	 Nadal, M. (2013). The experience of art: insights from neuroimaging. Prog. Brain Res. 204, 135–158. doi: 10.1016/B978-0-444-63287-6.00007-5

	 National Center for PTSD (2018). LEC-5 standard. Available at: https://www.ptsd.va.gov/professional/assessment/documents/LEC5Standard_Self-report.PDF.

	 National Center for PTSD (2023). Life events checklist for the DSM-5 (LEC-5) : U.S. Department of Veterans Affairs Available at: https://www.ptsd.va.gov/professional/assessment/te-measures/life_events_checklist.asp.

	 Osaka, N. (2022). “Cultural neuroaesthetics of delicate sadness induced by Noh masks” in Brain, beauty, and art: Essays bringing neuroaesthetics into focus. eds. A. Chatterjee and E. Cardilo (New York: Oxford University Press), 122126.

	 Osaka, N., Minamoto, T., Yaoi, K., and Osaka, M. (2012). Neural correlates of delicate sadness: an fMRI study based on the neuroaesthetics of Noh masks. Neuroreport 23, 26–29. doi: 10.1097/WNR.0b013e32834dccda 
	 Pan, K., Goel, A., Akin, L. R., and Patel, S. R. (2020). Through plagues and pandemics: the evolution of medical face masks. R. I. Med. J. 103, 72–75 
	 Pearce, M. T., Zaidel, D. W., Vartanian, O., Skov, M., Leder, H., Chatterjee, A., et al. (2016). Neuroaesthetics: the cognitive neuroscience of aesthetic experience. Perspect. Psychol. Sci. 11, 265–279. doi: 10.1177/1745691615621274

	 Pearlman, L. A., and Mac Ian, P. S. (1995). Vicarious traumatization: an empirical study of the effects of trauma work on trauma therapists. Prof. Psychol. Res. Pract. 26, 558–565. doi: 10.1037/0735-7028.26.6.558

	 Pignatelli, M., and Beyeler, A. (2019). Valence coding in amygdala circuits. Curr. Opin. Behav. Sci. 26, 97–106. doi: 10.1016/j.cobeha.2018.10.010 
	 Potash, J. S., Ho, R. T. H., Chick, J. K. Y., and Yeung, F. A. (2013). Viewing and engaging in an art therapy exhibit by people living with mental illness: implications for empathy and social change. Public Health 127, 735–744. doi: 10.1016/j.puhe.2013.05.004 
	 Pugach, C. P., Nomamiukor, F. O., Gay, N. G., and Wisco, B. E. (2020). Temporal stability of self-reported trauma exposure on the life events checklist for the DSM-5. J. Trauma. Stress. 34, 248–256. doi: 10.1002/jts.22611 
	 Rinck, M., Primbs, M. A., Verpaalen, I. A., and Bijlstra, G. (2022). Face masks impair facial emotion recognition and induce specific emotion confusions. Cognitive research: principles and implications 7:83. doi: 10.1186/s41235-022-00430-5

	 Sabatinelli, D., Bradley, M. M., Lang, P. J., Costa, V. D., and Versace, F. (2007). Pleasure rather than salience activates human nucleus accumbens and medial prefrontal cortex. J. Neurophysiol. 98, 1374–1379. doi: 10.1152/jn.00230.2007 
	 Shin, L. M., Rauch, S. L., and Pitman, R. K. (2006). Amygdala, medial prefrontal cortex, and hippocampal function in PTSD. Ann. N. Y. Acad. Sci. 1071, 67–79. doi: 10.1196/annals.1364.007

	 Speck, F. G. (1950). Concerning iconology and the masking complex in eastern North America. Expedition 15.

	 Spitz, G., Maller, J. J., O’Sullivan, R., and Ponsford, J. L. (2013). White matter integrity following traumatic brain injury: the association with severity of injury and cognitive functioning. Brain Topogr. 26, 648–660. doi: 10.1007/s10548-013-0283-0 
	 Thomas, E. A., Owens, G. P., and Keller, E. M. (2021). Relationships among non-interpersonal and interpersonal trauma types, posttraumatic stress, and posttraumatic growth. J. Clin. Psychol. 77, 2592–2608. doi: 10.1002/jclp.23190 
	 Thompson, R. R., Jones, N. M., Holman, E. A., and Silver, R. C. (2019). Media exposure to mass violence events can fuel a cycle of distress. Sci. Adv. 5:eaav3502. doi: 10.1126/sciadv.aav3502 
	 Van Beek, W. E. (2018). Matter in motion: a Dogon Kanaga mask. Religions 9:264. doi: 10.3390/rel9090264

	 Van den Stock, J., van de Riet, W. A., Righart, R., and de Gelder, B. (2008). Neural correlates of perceiving emotional faces and bodies in developmental prosopagnosia: an event-related fMRI-study. PloS one 3:e3195. doi: 10.1371/journal.pone.0003195

	 Vartanian, O., and Skov, M. (2014). Neural correlates of viewing paintings: evidence from a quantitative meta-analysis of functional magnetic resonance imaging data. Brain Cogn. 87, 52–56. doi: 10.1016/j.bandc.2014.03.004 
	 Vessel, E. A., Starr, G. G., and Rubin, N. (2013). Art reaches within: aesthetic experience, the self and the default mode network. Front. Neurosci. 7:258. doi: 10.3389/fnins.2013.00258 
	 Vesterling, J. J., Jacob, S. N., and Rasmussen, A. (2018). Traumatic brain injury and posttraumatic stress disorder: conceptual, diagnostic, and therapeutic considerations in the context of co-occurrence. J. Neuropsychiatry Clin. Neurosci. 30, 91–100. doi: 10.1176/appi.neuropsych.17090180 
	 Wadeson, H. (2000). Art therapy practice: Innovative approaches with diverse populations. New York: John Wiley & Sons, Inc.

	 Walker, M. S., Kaimal, G., Gonzaga, A. M., Myers-Coffman, K. A., and DeGraba, T. J. (2017). Active-duty military service members’ visual representations of PTSD and TBI in masks. Int. J. Qualitat. Stud. Health Well-Being 12, 1267317–1267312. doi: 10.1080/17482631.2016.1267317 
	 Walker, M., Kaimal, G., Koffman, R., and DeGraba, T. J. (2016). Art therapy for PTSD and TBI: a senior active duty military service member’s therapeutic journey. Arts Psychother. 49, 10–18. doi: 10.1016/j.aip.2016.05.015

	 Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A., Marx, B. P., and Schnurr, P. P. (2013). The PTSD checklist for DSM-5 (PCL-5). Scale available from the National Center for PTSD. Available at: http://www.ptsd.va.gov.

	 Zhao, J., Meng, Q., An, L., and Wang, Y. (2019). An event-related potential comparison of facial expression processing between cartoon and real faces. PloS one 14:e0198868. doi: 10.1371/journal.pone.0198868



Copyright
 © 2024 Arslanbek, Malhotra, Stickley, Herres, Spooner, Lamb, Levy, Williamson and Kaimal. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 09 September 2024
doi: 10.3389/fpsyg.2024.1404000








[image: image2]

Effects of mindfulness-based music listening on conflict control in young adults with insomnia disorder: behavioral and event-related potential evidence
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Introduction: Insomnia Disorder (ID) has become the second most prevalent mental disorder, with significant negative effects on daytime cognitive functions. Previous studies suggested that mindfulness-based music listening (MBML) can effectively improve conflict control and attentional processing in healthy adults. However, the behavioral and neurophysiological characteristics of MBML in young adults with ID remain unclear.
Methods: To explore the behavioral and neurophysiological characteristics of MBML in regulating negative emotions among young Chinese adults with ID, 60 young adults with ID were asked to complete an emotion-word Stroop task under three mood states while recording event-related potentials (ERPs).
Results: Task and questionnaire results showed that (1) negative emotion induced by the negative simulated video significantly suppressed the attentional processing of emotional faces and words in the conflict control task among young people with ID, (2) MBML reduced cognitive and physical arousal levels, enhanced positive mood, and improved attentional control abilities in young adults with ID. The ERP results showed that a greater N3 effect and the smaller P3 and late positive component (LPC) effects reflected that MBML effectively regulated negative emotions induced by the negative simulated video and attentional processing abilities for conflict control in young adults with ID.
Discussion: Maintaining mindfulness while listening to music may enhance positive emotional experiences and improve cognitive ability, and exhibit larger N3 effects and smaller P3 and LPC effects in the electrophysiology mechanism, with a reduction in the hyperarousal level in young adults with insomnia disorders.
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1 Introduction

Insomnia disorder (ID) seriously threatens individuals’ physical and mental health (Ding et al., 2024; Zhao et al., 2021). ID has become the second most prevalent mental disorder (Wardle-Pinkston et al., 2019; Zhao et al., 2021), Cao et al. (2017) conducted a meta-analysis on the incidence rate of insomnia in the general population of China in 2017 and found that the prevalence of insomnia disorders in China was approximately 15%, and younger Chinese adults suffer from more insomnia compared to older adults. ID is defined as a persistent difficulty in initiating and/or maintaining sleep and/or waking up earlier than desired (Zhao et al., 2021). ID is currently the most common sleep disorder characterized by difficulty falling asleep, difficulty maintaining sleep, and early awakening, accompanied by impaired daytime cognitive functions, such as alertness, memory, attention, and executive function across different populations worldwide (Schneider et al., 2019; Zhao et al., 2018). Previous studies have shown that long-term insomnia has negative effects on physical and mental health, such as depression and anxiety in the general population of China (Cao et al., 2017; Zhao et al., 2018), and daytime cognitive functions, such as attention and executive function in the population worldwide (Wardle-Pinkston et al., 2019; Zhao et al., 2021).


1.1 Hyperarousal for insomnia disorders and music therapy

Recently, much etiological and pathophysiological evidence has shown that hyperarousal is “a state of relatively increased arousal in physiological, cortical, and cognitive-emotional domain” (Dressle and Riemann, 2023). In insomnia disorders, hyperarousal includes three functions: (1) as a predisposing factor, (2) as a state marker for insomnia, and (3) as a pathophysiological component that potentially leads to or causes various insomnia-related symptoms. Hyperarousal during insomnia often leads to cognitive dysfunctions, such as conflict control (Ding et al., 2023) and cognitive flexibility (Ding et al., 2024; Uddin, 2021), and triggers negative emotions such as anxiety and depression (Ding et al., 2024; Dopheide, 2020). As a tool for measuring the level of arousal in insomnia disorders, the Pre-Sleep Arousal Scale (PSAS) includes two dimensions of cognitive pre-sleep arousal and physical pre-sleep arousal (Nicassio et al., 1985) and effectively assesses the sleep quality of individuals with insomnia disorders (Gong et al., 2016; Schneider et al., 2019). In recent years, based on the hyperarousal model for insomnia disorders, researchers have conducted relevant studies on insomnia disorders using integrated intervention strategies (Gong et al., 2016; Schneider et al., 2019).

With the burgeoning interest in using music to treat insomnia (Chang et al., 2012; Dickson and Schubert, 2019; Luo et al., 2024; Majeed et al., 2021), studies have shown that various methods of music therapy, such as passive listening therapy and music performance therapy, can effectively alleviate symptoms associated with insomnia (Chang et al., 2012; Lai et al., 2014) and regulate negative emotions of mental disorders (Dickson and Schubert, 2019; Huang et al., 2017; Lai et al., 2014). With the in-depth exploration by more music therapy researchers, the methods and strategies of music therapy are constantly being optimized and updated (Lai et al., 2014; Umemoto et al., 2021; Zhu et al., 2023). Aesthetics-based music listening, as an effective intervention method, has been proven to be the most widely used in music therapy (Liu et al., 2021b,c; Liu et al., 2023; Susino, 2023). The integration of music therapy with other psychological therapies is becoming a new trend and is being widely applied (Miranda, 2021; Susino, 2023; Umemoto et al., 2021; Zhu et al., 2023). It is worth noting that musical works using the treatment for insomnia have characteristics such as smoothness, slowness, and relaxation (Chang et al., 2012; Lai et al., 2014; Luo et al., 2024), which perfectly align with the requirements of mindfulness meditation training (Liu et al., 2021a).



1.2 MBML intervention and conflict control for insomnia disorders

Mindfulness meditation, as an economical, safe, and effective intervention strategy, has been widely used to enhance the psychological wellbeing of healthy individuals (Hernandez-Ruiz and Dvorak, 2020; Liu et al., 2021a) and provide the psychological treatment for patients with mental disorders, such as depression, anxiety, and insomnia (Dopheide, 2020; Gong et al., 2016; Rusch et al., 2018; Tomaselli, 2014; Wittmann and Schmidt, 2014). Previous studies have shown that mindfulness meditation “can serve as an auxiliary treatment to medication for sleep complaints” and may mildly improve cognitive dysfunction, regulate anxiety, and alleviate depression in individuals with insomnia disorders (Dressle and Riemann, 2023; Dopheide, 2020; Gong et al., 2016). Mindfulness meditation has also been integrated with other therapies, such as cognitive behavioral therapy and family therapy (Smith et al., 2019), resulting in positive and promising clinical effects (Edinger et al., 2021; Ziegler et al., 2019).

Recent research has found that mindfulness-based music listening (MBML), as an effective intervention strategy in music therapy, has a significant regulatory effect on negative emotions (Liu et al., 2021a,c). MBML intervention strategies primarily focus on the behavioral performance of individual attention processing and different emotional states under individual emotional–cognitive interaction (Liu et al., 2021a,c; Wardle-Pinkston et al., 2019). Conflict control is “the ability of the brain to monitor conflicts in the process of information processing and measures the ability of inhibitory control at the cognitive level” (Liu et al., 2021a). Conflict control in emotion–cognition interactions (Raschle et al., 2017) effectively reveals the improvement effect of mindfulness and music listening on individual physical and mental health and cognitive function (Liu et al., 2021c).

Previous studies have shown that the integration of Questionnaire-Stroop Task-ERP technology (Liu et al., 2021a,c) may provide a practice approach for measuring the arousal level of individuals with insomnia disorders in physiological, cortical, and cognitive-emotional domains (Dressle and Riemann, 2023; Ding et al., 2023; Ding et al., 2024). Previous studies have shown that the emotional face-word Stroop task is an effective paradigm for detecting emotion–cognition interactions and attentional control processing under different emotional states (Liu et al., 2021a). Under consistent or inconsistent conditions of Stroop trials, task accuracy (ACC) and reaction times (RTs) reflect the behavioral and neural correlates of conflict control in different emotional states (Liu et al., 2021a; Xue et al., 2015).



1.3 Electrophysiological mechanisms of conflict control in insomnia disorders

From the perspective of emotion–cognition integration (Dennis, 2010), event-related potentials (ERPs) effectively reveal individual behavior and ERP correlates of emotion–cognition interaction, providing an effective measure for evaluating different emotional states and cognitive functions in the emotional face-word Stroop task (Raschle et al., 2017; Weth et al., 2015). Previous research has indicated that emotions significantly impact individual attention processing and cognitive function (Raschle et al., 2017), and different emotional states affect individual conflict control (Liu et al., 2021a). Different ERP indicators can effectively evaluate the behavior and neural correlation in both healthy and unhealthy individuals (Liu et al., 2020a,b, 2021c). Previous studies found, compared to healthy sleepers, individuals with insomnia disorders exhibited lower accuracy, slower reaction times, and lower N450 amplitude in the color-word Stroop task, along with a larger P3 amplitude in the two-choice oddball task (Ding et al., 2023). In addition, studies have shown that the left dorsolateral prefrontal cortex plays an important role in conflict control for individuals with insomnia disorders (Ding et al., 2024).

Previous studies have explored emotional–cognitive interactions using conflict control tasks and found that the N3, P3, and LPC of EEG indicators reflect attentional processing and emotional regulation in conflict control (Liu et al., 2021a). In research on attentional processing and emotional regulation, N3 is a useful variable for exploring the emotion–cognition processing of visual stimuli, characterized by a negative amplitude occurring approximately 250–350 ms after the stimulus onset (Truman and Mudrik, 2018). N3 is associated with semantic violations in conflict control, and the N3 effect reflects attentional processing in the recognition of the target stimulus and the classification of semantic matching or mismatch (Maguire et al., 2013). Previous studies have found that a larger N3 effect occurs during the initial classification of targets in a neutral mood state (Draschkow et al., 2018; Truman and Mudrik, 2018).

P3 is associated with higher cognitive resources and is a positive component that occurs approximately 300–600 ms after the appearance of a stimulus. In emotion–cognition interactions, the P3 effect is an effective EEG indicator reflecting positive or negative emotional states in emotion–cognition interactions (Liu et al., 2020a,b, 2021a). Larger P3 amplitudes reflect the consumption of more cognitive resources in negative emotional states, while smaller P3 amplitudes indicate the consumption of fewer cognitive resources in calm emotional states (Ding et al., 2023; Liu et al., 2021a; Yuan et al., 2007). The late positive component (LPC) is a key indicator for evaluating emotional–cognitive interaction effects (Liu et al., 2021c; Mengfan et al., 2020). As a positive component, the LPC exists approximately 600–1,000 ms after stimulus onset. Previous studies have found that negative emotions induce a greater LPC effect than neutral or positive emotions (Liu et al., 2020a,b, 2021a).

In summary, this study was based on the hyperarousal model of insomnia disorder theory (Dressle and Riemann, 2023; Riemann et al., 2010), using the emotional face-word Stroop task (Liu et al., 2021a) and a combination of questionnaire-behavioral performance-EEG technology to explore the behavioral and neural correlates of MBML intervention strategies on emotional regulation and conflict control in young Chinese adults with ID. The within-participant (pre-test, mid-test, and post-test in emotional face-word Stroop task) and between-participant (mindfulness-based music listening group, MMG; the wait-list control group, WCG) differences in the conflict control were examined to illustrate the effect of different emotional states evoked by music on conflict control in young adults with ID. The purpose of this study was to explore the effects of MBML on cognitive function in Chinese young adults with insomnia disorders. Based on previous studies, we hypothesize the following:

	• First, MBML intervention may reduce the arousal level of young adults with insomnia disorders, manifested as lower scores for MMG in the post-test compared to the pre-test; on the post-test of PSAS, the scores for MMG are lower than those for WCG in cognitive and physical pre-sleep arousal level, with no difference between MMG and WCG in the pre-test of PSAS.
	• Second, there will be no significant intergroup differences between MMG and WCG in PANAS score, TMS or MAAS score, task performance (response time and accuracy), and ERPs (P3 amplitude and LPC amplitude) in the pre-test phase (baseline).
	• Third, compared with the baseline of the pre-test phase, the negative emotions of young adults with insomnia disorders induced by sad music will be manifested as lower PA scores and higher NA scores in the mid-test phase and lower ACC and slower RTs in the task performance; consuming more cognitive resources on ERPs, this will be manifested as larger N3 amplitude, smaller P3 amplitude, and larger LPC amplitude, with no between-group differences.
	• Fourth, compared with the negative emotion induction of the mid-test phase, MBML would induce a mindfulness state in young adults with insomnia disorders, manifested as higher TMS or MAAS scores for MMG than those for WCG; in the task performance, this will be manifested as higher ACC and faster RTs for MMG than those for WCG; consuming fewer cognitive resources on ERPs, this will be manifested as smaller N3 amplitude, larger P3 amplitude, and smaller LPC amplitude for MMG than those for WCG.




2 Methods


2.1 Participants

Three hundred college students with insomnia disorders (56.5% female students, Mage = 21.53, SDage = 1.72) were recruited through campus advertising and evaluated for the severity of their insomnia disorder using the Pre-Sleep Arousal Scale (PSAS) (Nicassio et al., 1985). Then, sixty college students with the highest PSAS scores (58.3% female students, Mage = 20.92, SDage = 1.09) were included in this study and assessed their sleep arousal levels (Riemann et al., 2010) using the PSAS (Nicassio et al., 1985). According to the study requirements, participants were randomly divided into two groups: the mindfulness-based music listening group (MMG, N = 30) and the wait-list control group (WCG, N = 30). They were required to avoid taking substances or drugs that affect attention. All participants did not take any psychotropic drugs for 7 days before the experiment and reported normal hearing and speech, normal or corrected-to-normal vision, and no other psychological disorders, except insomnia. Before the experiment began, all participants were required to read the experimental instructions and provide informed consent. This study was approved by the Southwest University Ethics Committee (IRB No. H22117).



2.2 Stimuli


2.2.1 Musical stimuli

Two calm music pieces were selected as music stimuli for emotion regulation, based on the purpose of this study and existing research results on emotion regulation (Liu et al., 2021a; Luo et al., 2024; Mizrahi Lakan et al., 2023). In addition, our previous research results (Liu et al., 2021c) have shown that calming music can induce more positive emotional experiences, such as calmness, nostalgia, warmth, and joy (Liu et al., 2021a,c). To evaluate the potential impact of familiarity on emotional regulation, we asked participants to report their familiarity with the musical stimuli. Participants reported that they were unfamiliar with the two calm musical pieces. The two calm music pieces were selected from a stimulus set consisting of six complete Chinese classical folk instruments (Liu et al., 2021c), and the duration of the two calm music pieces was approximately 6 min. In the current study, the smoothness, slowness, and relaxation of music stimuli were evaluated by all participants, and Cronbach’s alpha for music stimuli was 0.83.



2.2.2 Experimental simulation video

The simulated video was derived from a real Chinese event of COVID-19 in 2020 with a duration of 8 min, and was used to induce negative emotions in all participants in the current study (Liu et al., 2021a). The video stimulation’s emotional valence was negative, such as sadness and tension.



2.2.3 Mindfulness meditation audio

The Chinese version of the mindfulness meditation audio (Liu et al., 2021c) was selected from Liu et al. (2021a). The duration of the audio recording was 10 min and was recorded in MP3 format.




2.3 Questionnaire


2.3.1 The positive and negative affect schedule

The Positive and Negative Affect Schedule (PANAS) (Watson and Clark, 1988) evaluated participants’ positive and negative emotional trajectories induced by music. The PANAS is a negative and positive affect questionnaire that includes 20 items of emotional adjectives (Chin and Rickard, 2013) that describe current feelings on a 5-point scale ranging from 1 (very slightly or not at all) to 5 (extremely). The total scores for positive and negative affect are summed separately. In the current study, the PANAS had Cronbach’s alpha of 0.79 and was used to assess participants’ mood states before and after the experiment.



2.3.2 The pre-sleep arousal scale

This study used the Pre-Sleep Arousal Scale (PSAS) to assess an individual’s sleep arousal levels (Nicassio et al., 1985). It includes 40 items, and PSAS is widely used to measure cognitive awakening and physical awakening among adults with ID (Schneider et al., 2019). For each item, the participants’ responses ranged from 1 (not at all) to 5 (very much); the higher the total score, the higher the level of sleep arousal, indicating poorer sleep quality. Cronbach’s alpha of the PSAS was 0. 81.



2.3.3 The Toronto mindfulness scale

The Toronto Mindfulness Scale (TMS) is widely used to evaluate an individual’s mindfulness state and could effectively predict intervention effects (Chung and Zhang, 2014; Lau et al., 2006). The Chinese version of the TMS (Chung and Zhang, 2014) contains 13 items and uses a 5-point scale ranging from 0 (not at all) to 4 (very much), and the higher the scores, the higher the mindfulness state (Ireland et al., 2019; Lau et al., 2006). In this study, TMS had Cronbach’s alpha of 0.70 and was used to assess participants’ mindfulness before and after the experiment.



2.3.4 The mindful attention awareness scale

The MAAS is a questionnaire used to measure the mindfulness state or the level of awareness of individual mindfulness traits (Carlson and Brown, 2005; Deng et al., 2012). The Chinese version of the MAAS was revised by Si-yi et al. (2012) and Deng et al. (2012). It has 15 items. Participants are required to report their actual feelings in the last week on a 6-point scale ranging from 1 “almost always” to 6 “almost never.” The higher the score, the higher the mindfulness state or the level of awareness and attention in daily life. In this study, the MAAS was used to measure and evaluate participants’ mindfulness state and had Cronbach’s alpha of 0.88.




2.4 The emotional face-word Stroop task

In this study, the revised emotional face-word Stroop task (Liu et al., 2021a) was used to explore the effects of conflict control and attentional processing on different affective states among young adults with ID. The visual stimuli of the experimental task consisted of 40 face images (10 sad faces for male students and 10 sad faces for female students; 10 happy faces for male students and 10 happy faces for female students) [extracting from the Chinese Affective Picture System (Wang and Luo, 2005)] and emotional words (sad and happy), forming four stimulus conditions: sad congruency, sad incongruency, happy congruency, and happy incongruency (Carretié et al., 1997; Liu et al., 2019a, 2021a; Truman and Mudrik, 2018). In the Stroop task (Figure 1), the stimulus for 1,000 ms was presented after a fixation point for 500 ms, followed by a blank screen interval for 500 ms. In the experimental task, the participants were asked to press the buttons as quickly as possible, with pressing “1” button for congruent conditions and pressing “2” buttons for incongruent conditions. The stimuli were randomly presented.

[image: Series of black and white facial images arranged sequentially along a descending timeline. Each face is labeled with emotional expressions: "Sad congruent," "Sad incongruent," "Happy congruent," and "Happy incongruent," accompanied by a plus symbol for time intervals. Chinese characters overlay each image, and specific durations in milliseconds are noted for each phase.]

FIGURE 1
 Example of the experimental task. The stimuli were completely randomized. The Chinese characters on the face read happy (高兴) and sad (悲伤).


To assess facial and semantic processing of young adults with ID, respectively, the experimental task was divided into two sub-tasks of emotional faces and emotional words. The stimuli were randomly presented and repeated twice and formed 160 trial experimental sub-tasks. The two sub-task orders were counterbalanced across the participants. There is an exercise module of 80 trials before the Stroop task of 320 trials. Each image was identical in size (300 × 260 pixels), resolution (96 dots per inch), brightness, and background. The image stimuli are presented in the center of a 21-inch computer display screen. In EEG data collection, the participant was asked to avoid eye blinking as much as possible during the completion of Stroop tasks to reduce experimental artifacts.



2.5 Procedure

The current study adopted a double-blind design, which recruited experimental assistants for collecting experimental data, and college students with insomnia disorders who participated in the experiment. In this study, the experimental data consist of three parts: questionnaire data, task data, and ERP data. To minimize researcher bias, questionnaire data, task data, and ERP data were analyzed by different individuals. Participants were randomly assigned to the MMG or the WCG group. The experiment was divided into three sections: the pre-test phase (the baseline measurement), the mid-test phase (negative emotion induction), and the post-test phase (the mindfulness-based music listening intervention). All participants were required to complete the PANAS, PSAS, TMS, and MAAS scales, as well as the Stroop task (pre-test) prior to the task to access their baseline level. In the negative emotion induction phase, all participants were asked to watch an 8-min sad movie clip, rate their emotional states using the PANAS again, and complete the Stroop task (the mid-test). During the mindfulness-based music listening intervention phase, the MMG received 10 min of mindfulness meditation training and listened to calm music for 5 min, while the WCG sat still for 15 min. All participants completed the PANAS, TMS, MAAS, and PSAS and finally completed the Stroop task (post-test). The EEG data were recorded throughout the experiment. The entire experiment lasted approximately 1 h.



2.6 Study design and data analysis

Independent sample t-tests were used to evaluate the between-group differences in age and sex. Within- and between-group differences in PANAS, PSAS, TMS, and MAAS scores were evaluated using repeated-measures analysis of variance (ANOVA). A repeated-measures ANOVA [3 (test: Pre-test, mid-test, post-test) × 2 (group: MMG; WCG) × 4 (condition: Sad congruency, sad incongruency, happy congruency, and happy incongruency)] was used for the ACC and RTs of emotional faces and emotional words in the experimental task, with task and mood state as within-participant factors and group as between-participant factors. SPSS (version 28.0) was used to analyze the experimental data. The multiple comparisons of post-hoc t-tests were adjusted using Bonferroni, while the p-value for sphericity was adjusted using the Greenhouse–Geisser method.



2.7 The EEG recording and analyses

A tin electrode mounted on an elastic cap from 32 scalp sites (Neuroscan, Charlotte, NC, United States) was used to record brain electrical activity, with the fronto-central aspect (REF) as the reference electrode and the medial frontal aspect (GRD) as ground electrode. An electrode placed infraorbital near the left eye was used to record vertical electrooculogram, and all inter-electrode impedances were maintained below 5 kΩ. MATLAB R2023a was used to process ERP data.

Based on the individual’s grand ERP averages of correct trials, we create the emotional face and word stimuli. The data from 256 to 1,000 Hz were sampled, and high- and low-pass filtering at 0.1 Hz and 45 Hz was performed, respectively, with selecting the left and right mastoids as the reference sites. Data were epoched from 300 ms prior to stimulus onset to 1,000 ms after the presentation and were baseline-corrected to the pre-stimulus interval. Trials were excluded if they included electrooculogram (EOG) artifacts (ocular movements and eye blinks); artifacts owing to amplifier clipping, bursts of electromyographic activity, or peak-to-peak deflections exceeding ±80 μV also were excluded from averaging before independent component analysis (ICA).

No differences in trial counts of between- or within-group for the emotional faces and emotional words sub-tasks were found. Moreover, components of EOG artifacts and head movements in the ICA results were removed after visual inspection. Based on previous studies and emotion–cognition interactions of the topographical distribution of the grand-averaged ERP activities (Liu et al., 2020a,b, 2021a), their time epochs were selected for analysis: Three time windows from 250 to 350 ms [N3 component, (Liu et al., 2021a; Maguire et al., 2013)] and 300 to 600 ms [P3 component, (Liu et al., 2020a,b; Madsen et al., 2019)] and a late time window from 600 to 1,000 ms [late positive component: LPC, (Liu et al., 2019b, 2021a)]. These ERP component latencies were assessed relative to the onset of the visual stimulus, which included four conditions in the emotional faces and emotional words sub-tasks (sad congruency, sad incongruency, happy congruency, and happy incongruency).

The following regions of interest (ROIs) (see Liu et al., 2021c) were selected: frontal (F3, Fz, F4), frontal–central (FC3, FCz, FC4), central (C3, Cz, C4), central–parietal (CP3, CPz, CP4), parietal (P3, Pz, P4), and occipital (O1, OZ, O2) regions. For the conflict control task, repeated measures of ANCOVA [3 (test: post-test, mid-test, post-test) × 4 (condition: sad congruency, sad incongruency, happy congruency, and happy incongruency) × 2 (group: MMG, WCG) × 6 (electrode: frontal, frontal–central, central, central–parietal, parietal, and occipital sites)] were conducted on the amplitudes of N3, P3, and LPC, with group as a between-participant factor and task, condition, and electrode as within-participant factors. SPSS (version 28.0) was used to analyze the data. The multiple comparisons of post-hoc t-tests were adjusted using Bonferroni, while the p-value for sphericity was adjusted using the Greenhouse–Geisser method.




3 Results


3.1 Questionnaire results

Participants’ demographic information and questionnaire results are presented in Table 1 and Figure 2. No significant between-group differences were observed in age or sex (all ps > 0.05).



TABLE 1 Participants’ demographic information and questionnaire results.
[image: A table comparing variables between a mindfulness-based music listening group (MMG) and a wait-list control group (WCG), each with 30 participants. Variables include age, sex, and scores from the Positive and Negative Affect Schedule (PANAS), Pre-Sleep Arousal Scale (PSAS), Toronto Mindfulness Scale (TMS), and Mindful Attention Awareness Scale (MAAS). Mean scores and standard deviations are displayed for pre-test, mid-test, and post-test phases. The table concludes with a t-value column for statistical comparison. Abbreviations and measures are defined at the table's bottom.]

[image: Bar charts comparing MMG and WCG groups across different tests: PA, NA, MAAS, TMS, and PSAS. Significant differences are marked with asterisks, showing results from pre-test, mid-test, and post-test stages. Each chart measures different psychological or physiological metrics.]

FIGURE 2
 Scale results of between group differences in different test phases. PA, positive affect; NA, negative affect; PSAS, Pre-Sleep Arousal Scale; TMS, Toronto Mindfulness Scale; MAAS, Mindful Attention Awareness Scale; MMG, mindfulness-based music listening group; WCG, wait-list control group; ms, significant marginally difference; *p<0.05, **p<0.01, and ***p<0.001.


Repeated-measures ANOVA on PANAS scores (Figure 2) indicated that there was no main effect of the group (p > 0.05). A main effect of the test was recorded (F (2, 57) = 37.35, p < 0.001, η2 p = 0.39), and the post-hoc t-test showed that compared to the pre- and post-test, the NA score was highest and the PA score was lowest in the mid-test. In the post-test phase, compared to WCG, MMG has higher PA scores and lower NA scores, there were no between-group differences in the pre- and mid-test. The PANAS results indicated that the simulated video significantly induced all participants’ negative emotions (ranked in descending order of scores: Upset >distressed>scared >terrifying) in the mid-test phase, and MBML significantly improves negative emotions in young adults with ID in the post-test.

There was a main effect of the test on PSAS scores (Figure 2) (F (1, 58) = 21.42, p < 0.001, η2 p = 0.27), and the post-test score was lower than the pre-test. A main effect of the group was found (F (1, 58) = 13.54, p < 0.001, η2 p = 0.19), and the scores for MMG were lower than those for WCG. The result of PSAS suggested that MBML reduced cognitive and physical arousal levels in young adults with ID, particularly with a more significant improvement in somatic arousal.

There was a main effect of the test on TMS scores (Figure 2) (F (1, 58) = 7.43, p = 0.008, η2 p = 0.11), and the post-hoc t-test found that the TMS scores for MMG were higher than that of WCG in the post-test, with no between-group difference in pre-test (p > 0.05). From Cronbach’s alpha of TMS (0.70), there is a problem of low validity in the structural validity of the Chinese version of TMS (Chung and Zhang, 2014; Ireland et al., 2019). To make up for this limitation, we mainly used the results of MAAS to evaluate the mindfulness state of participants induced by MBML.

Repeated-measures ANOVA on MAAS scores found no main effect of test and group (all p > 0.05), there was an interaction between test and group, the post-hoc t-test showed that the post-test was higher than the pre-test for the MMG score (p = 0.005), and a score of the MMG was higher than those of the WCG in the post-test (p = 0.074); no insignificant difference between the pre- and post-test for the WCG was found in MAAS (p > 0.05). The result of MAAS indicated that mindfulness-based music intervention improved the levels of mindfulness state among the MMG.



3.2 Task results

The experimental task in this study consisted of two sub-tasks: The Emotional Faces Sub-task for detecting facial recognition and the Emotional Words Sub-task for evaluating semantic processing.


3.2.1 The emotional faces sub-task

The results of the participants’ emotional faces for the three mood states are provided in Table 2 and Figure 3.



TABLE 2 Descriptive statistics on accuracy and reaction times of emotional feces in three mood states.
[image: Table comparing the mean and standard deviation of accuracy and reaction times for two groups, MMG and WCG, each with 30 participants. Data is presented for pre-test, mid-test, and post-test conditions across four variables: SC, SI, HC, and HI. ACC for MMG shows improvements from pre-test to post-test, while RTs vary. WCG also shows slight changes in both ACC and RTs over testing periods.]

[image: Bar graphs comparing Accuracy (ACC) and Reaction Times (RTs) across four conditions: SC, SI, HC, and HI. Each condition shows results for different test phases: pre-test, mid-test, and post-test, with distinct colors representing MMG and WCG groups. Statistical significance is indicated by asterisks above the bars.]

FIGURE 3
 Accuracy (ACC) and reaction time (RT) within- and between-group differences in the emotional faces sub-task; MMG, mindfulness-based music listening group; WCG, wait-list control group; SC, sad congruency; SI, sad incongruency; HC, happy congruency; HI, happy incongruency; ms, significant marginally difference; *p < 0.05, **p < 0.01, and ***p < 0.001.


Repeated-measures ANOVA on the ACC of emotional faces suggested that the main effect of the test was marginally significant (F (2, 58) = 2.56, p = 0.08, η2 p = 0.04), and the post-hoc t-test found that the ACC of pre-test was higher than that of mid- and post-test (p < 0.05), with no significant difference between the mid- and post-test (p > 0.05). A main effect of the condition (F (3, 57) = 34.75, p < 0.001, η2 p = 0.38) was found, and the ACC of the sad and happy incongruency was greater than those of the sad and happy congruency (p < 0.01), with no significant difference within conditions of sad and happy congruency or incongruency (p > 0.05). There was no main effect of the group (p > 0.05). The interaction effect of the test and group in the ACC of emotional faces was observed (F (1, 57) = 7.89 p < 0.001, η2 p = 0.12), and simple effect analysis found that the ACC for MMG was higher than that for WCG in the post-test (p = 0.033), with no between-group differences in the pre- and mid-test (p > 0.05). An interaction between the test and condition was shown (F (2, 56) = 2.55, p = 0.02, η2 p = 0.04), and the ACC of the sad and happy incongruency was greater than those of the sad and happy congruency (p < 0.01), with no difference within conditions of sad and happy congruency or incongruency (all p > 0.05). There was no interaction effect of the condition and group (all ps > 0.05). There was a triple interaction effect between the test, condition, and group (F (1, 57) = 3.65, p = 0.002, η2 p = 0.06), and the ACC for MMG was higher than that for WCG under the conditions of sad congruency or incongruency conditions in the post-test (p < 0.05), with no significant between-group differences in the four conditions of the pre- and mid-tests (all ps > 0.05).

There was the main effect of the group on RTs of emotional faces (F (1, 58) = 8.29, p = 0.006, η2 p = 0.13), and RTs for MMG were faster than that for WCG. A main effect of the test (F (2, 57) = 8.55, p < 0.001, η2 p = 0.13) was found, and RTs of the mid-test were slower than those of the pre-test (p < 0.001), with no significant differences between the pre- and post-test and the mid- and post-test (p > 0.05). The main effect of the condition was significant (F (3, 57) = 64.34, p < 0.0001, η2 p = 0.053), and RTs of sad incongruency were slower than those of the other three conditions, with ratings of RTs in sad incongruency > happy incongruency > sad congruency > happy congruency. An interaction between the test and group was significant (F (2, 57) = 6.67, p = 0.002, η2 p = 0.10), and RTs for MMG were faster than those for the WCG in the mid- and post-test (p < 0.01); there was no significant between-group difference in the pre-test (p > 0.05). No interaction between the condition and group or between the test and condition was recorded (all ps > 0.05). The triple interaction effect of the test, condition, and group was not observed (all ps > 0.05).



3.2.2 The emotional words sub-task

The results of the participants’ emotional words for the three mood states are presented in Table 3 and Figure 4.



TABLE 3 Descriptive statistics on accuracy and reaction times of emotional words in three mood states.
[image: A table comparing the mean and standard deviation (M ± SD) of accuracy and reaction times for two groups: MMG (Mindfulness-based Music Listening) and WCG (Wait-list Control), each with 30 participants. It shows pre-test, mid-test, and post-test results for four variables: sad congruency (SC), sad incongruency (SI), happy congruency (HC), and happy incongruency (HI). Reaction times are higher than accuracy. The MMG generally shows stable accuracy and slightly fluctuating reaction times across tests, while WCG has similar trends. Abbreviations are defined below the table.]

[image: Bar graphs compare accuracy (ACC) and reaction times (RTs) for four groups: SC, SI, HC, and HI under MMG and WCG conditions across pre-test, mid-test, and post-test phases. Accuracy remains high across phases, while reaction times show significant differences, indicated by asterisks denoting levels of statistical significance.]

FIGURE 4
 Accuracy (ACC) and reaction times (RTs) within- and between-group differences in the emotional words sub-task; MMG, mindfulness-based music listening group; WCG, wait-list control group; SC, sad congruency; SI, sad incongruency; HC, happy congruency, HI, happy incongruency; *p < 0.05, **p < 0.01, and ***p < 0.001.


Repeated-measures ANOVA on the ACC of the emotional words suggested that the main effect of the test, condition, and group was not significant, with no interaction and triple interaction between the test, condition, and group (all ps > 0.05).

No main effect of the group on the RTs of emotional words was found. There was a main effect of the test on RTs of emotional words (F (2, 57) = 7.16, p = 0.001, η2 p = 0.11), and the RTs of the pre-test were faster than those of the mid- and post-test in emotional words, with no significant difference in the mid- and post-test. There was a main effect of the condition (F (3, 57) = 23.89, p < 0.001, η2 p = 0.29), and the RTs of sad incongruency were slower than those of the other three conditions, with ratings of RTs in sad incongruency > sad congruency > happy incongruency > happy congruency.

The interaction between the test and group was recorded (F (2, 58) = 9.62, p < 0.001, η2 p = 0.14). Simple effect analysis suggested that the RTs of the MMG were faster than those of the WCG in the post-test (p = 0.009), with no significant between-group differences in the pre- and mid-tests. No interaction between the condition and group or test was found. Triple interaction between the test, condition, and group was recorded (F (1, 58) = 9.62, p < 0.001, η2 p = 0.14), and in addition to being happy incongruency, the RTs of the MMG were faster than those of the MMG on other three conditions in the post-test, with no between-group differences in the pre- and mid-test (all ps > 0.05).




3.3 The ERP results

The ERP results for the emotional face-word Stroop task under the three mood states are presented in Table 4 and Figure 5.



TABLE 4 Descriptive statistics of the ERP results in three tests of emotional face-word Stroop task.
[image: Table displaying statistical data for two groups: MMG and WCG, each with 30 participants. Measures include EFs and EWs across time points: Pre-test, Mid-test, and Post-test, detailed for N3, P3, and LPC variables. Values are presented with means and standard deviations across SC, SI, HC, and HI categories. A key explains acronyms at the bottom.]

[image: Grouped line graphs show electrophysiological data, with columns labeled MMG and WCG, and rows labeled Pre-test, Mid-test, and Post-test. Time (ms) is on the x-axis and potential (µV) on the y-axis. Lines represent different conditions: EF-SC, EF-SI, EF-HC, EF-HI, EW-SC, EW-HI, EW-HC, EW-SI. Key peaks, N3 and LPC, are marked in each graph.]

FIGURE 5
 Grand average waveforms of N3, P3, and late positive component (LPC) at electrode CPz in three test of the emotional face–word Stroop task. MMG, mindfulness-based music listening group; WCG, wait-list control group; EF-SC, emotional faces-sad congruency; EF-SI, emotional faces-sad incongruency; EF-HC, emotional faces-happy congruency; EF-HI, emotional faces-happy incongruency; EW-SC, emotional words-sad congruency; EW-HI, emotional words-happy incongruency; EW-HC, emotional words-happy congruency; EW-SI, emotional words-sad incongruency.



3.3.1 N3

The main effects of the test and group were not recorded. There was a main effect of electrodes on N3 (F (5, 54) = 46.96, p < 0.001, η2 p = 0.45), and the post-hoc t-test suggested that N3 mean amplitudes of FZ and OZ were greater than those of other electrodes (p < 0.05), with ratings of N3 mean amplitudes in Oz > Fz > FCz > Cz > CPz > Pz. There was a main effect of the condition (F (3, 56) = 12.26, p < 0.001, η2 p = 0.40), and N3 mean amplitudes of sad congruency and incongruency were greater than those of happy congruency and incongruency, with no differences between sad congruency and incongruency or happy congruency and incongruency. An interaction of the group and electrode was observed (F (5, 58) = 2.94, p = 0.013, η2 p = 0.09), and N3 mean amplitudes for MMG were greater than those for WCG in FZ (p = 0.019), with no significant differences in five other electrodes. There was a triple interaction effect of the test, electrode, and group (F (1, 58) = 2.36, p = 0.01, η2 p = 0.04), simple effect analysis indicated that N3 mean amplitudes of the MMG were greater than those of the WCG on FZ in pre- and post-test (p < 0.01), and N3 mean amplitudes of the MMG were greater than that of the WCG on Oz in post-test (p = 0.023); there were no between-group differences in mid-test (p > 0.05). No quadruple interaction effect between the test, condition, electrode, and group was recorded.



3.3.2 P3

There were no main effects of the test. A main effect of the group was recorded (F (1, 58) = 4.50, p = 0.038, η2 p = 0.07), and the P3 mean amplitudes for MMG were smaller than that for WCG. There was a main effect of the electrodes (F (5, 54) = 59.88, p < 0.001, η2 p = 0.51), and the P3 mean amplitudes of CPz were greater than those of five other electrodes (p < 0.001), with ratings of the P3 mean amplitudes in CPz > Pz > Cz > FCz > Fz > Oz. There was a main effect of the condition (F (3, 56) = 11.10, p < 0.001, η2 p = 0.37), and the P3 mean amplitudes of sad congruency were greater than those of three other conditions (p = 0.016), with no significant differences between three other conditions. There was an interaction of the test and group (F (1, 58) = 5.11, p = 0.018, η2 p = 0.08), and simple analysis effect showed that the P3 mean amplitudes for MMG were smaller than those for WCG in pre- and post-test (p = 0.038), with no significant between-group difference in mid-test. There was an interaction of the electrode and group (F (5, 58) = 4.31, p = 0.014, η2 p = 0.07), the P3 mean amplitudes of the MMG were smaller than those of the WCG in Fz, Cz, and CPz (p = 0.042), there were no significant between-group differences in FCz, Pz, and Oz. A triple interaction effect of test, electrode, and group was observed (F (2, 58) = 2.70, p = 0.003, η2 p = 0.05), and the P3 mean amplitudes for MMG were smaller than those for WCG at Fz and CPz (p < 0.01), with no between-group differences at the other four electrodes in the pre-test. There were no significant between-group differences on all electrodes in the mid-test. In the post-test phase, except for the Pz, the P3 amplitudes of the five electrodes in the MMG were smaller than those in the WCG. There was no quadruple interaction effect between the test, condition, electrode, and group.



3.3.3 LPC

No significant effects of the tests were observed. The main effect of the group was marginally significant (F (1, 58) = 3.76, p = 0.057, η2 p = 0.06), and LPC mean amplitudes in the MMG were smaller than that in the WCG. A main effect of the electrode (F (5, 58) = 159.08, p < 0.001, η2 p = 0.73) was found, LPC mean amplitudes of Fz, FCz, Cz, and CPz were greater than those of PZ and OZ (p < 0.01), and there were no significant differences between Fz, FCz, Cz, and CPz. The main effect of the condition was observed (F (3, 58) = 3.94, p = 0.009, η2 p = 0.06), and LPC mean amplitudes of sad congruency and incongruency were greater than those of happy congruency, with no difference between sad congruency and incongruency or happy congruency and incongruency. An interaction of the test and group was marginally significant (F (1, 58) = 3.42, p = 0.061, η2 p = 0.05), and LPC mean amplitudes for MMG were smaller than that for WCG in the post-test, with no significant between-group differences in pre- and mid-test. There was an interaction of the electrode and group (F (5, 58) = 3.78, p = 0.002, η2 p = 0.06), LPC mean amplitudes for MMG were smaller than those for WCG in Fz, Cz, and CPz (p < 0.05), and no significant differences between-group were showed in FCz, Pz, and Oz. A triple interaction effect of the test, electrode, and group was recorded (F (2, 58) = 1.95, p = 0.036, η2 p = 0.03), and the mean LPC amplitudes for MMG were smaller than those for WCG on Fz, FCz, Cz, and CPz in the mid-test and on Cz, CPz, and Oz in the post-test; the differences between groups in the pre-test were not observed. No other triple or quadruple interaction effects of the test, condition, electrode, and group were observed.





4 Discussion

In the current study, conflict control in young adults with insomnia disorders was investigated using questionnaire-Stroop task-ERP technology. The research results found that compared to the WCG, the MMG showed higher ACC and slower RTs and induced greater N3 amplitude and smaller P3 and LPC amplitudes in the post-test phase, indicating MBML intervention effectively improved the conflict control and attentional processing in young adults with ID. In the mid-test phase, the negative emotions induced by the negative simulated video significantly suppressed attention processing in conflict control of young adults with ID. The results of the current study indicate that consistent with existing research results (Blasco-Magraner et al., 2023; Liu et al., 2021a,c; Luo et al., 2024; Liu et al., 2020a,b), different emotional states have an impact on conflict control in young adults with ID (Ding et al., 2023; Ding et al., 2024; Dressle and Riemann, 2023). The crucial implications of this study lie in the fact that the MBML strategy provides a new intervention pathway for individuals with ID, such as impaired conflict control. Importantly, this study also provides a theoretical supplement for the clinical treatment of insomniacs’ hyperarousal and conflict control.


4.1 MBML intervention improves some aspects of conflict control and attentional processing in individuals with ID

Consistent with existing studies (Liu et al., 2019b, 2021a,c; Luo et al., 2024; Liu et al., 2020a,b), MBML intervention effectively regulated negative emotions induced by an 8-min simulated video and improved positive emotion among young adults with ID. The results of combining questionnaire tasks and ERP indicators suggest that the effective integration of mindfulness meditation and calm music significantly promotes attention processing of conflict control (Ziegler et al., 2019) and cognitive function in young adults with ID (Ding et al., 2024; Liu et al., 2021c; Loo et al., 2020). Based on our questionnaire results and existing research findings (Marchand, 2012; Zhao et al., 2021), MBML reduced levels of cognitive and somatic arousal in individuals with ID.

In the emotional-face sub-task, the Stroop effect on accuracy and response time was significant. Negative emotional states induced by the 8-min simulated video inhibited the processing of happy or sad faces in conditions of congruency or incongruency (lower ACC and slower RTs), whereas the MBML intervention effectively promoted the processing of happy or sad faces in conditions of congruency or incongruency (higher ACC and faster RTs) among young adults with ID. In the emotional word sub-task, there was no significant between-group difference in ACC, but there was a significant Stroop effect on RTs. In the pre-test phase, the RTs of the MMG were faster than those of the WCG, which may be a cue to the higher positive emotions of the MMG compared to those of the WCG (see Table 1). However, there were no significant between-group differences in the negative emotion induction phase of the mid-test. In the intervention phase of the post-test, the MBML improved the RTs of young adults with ID for emotional words. Our results are consistent with those of previous studies (Ding et al., 2023; Liu et al., 2021a; Luo et al., 2024; Liu et al., 2020a,b) in that negative emotions have an inhibitory effect on individual conflict control and semantic processing.

In terms of conflict control performance in the emotional face-word Stroop task, compared with the pre-test (baseline phase), lower ACC and slower RTs were found during the emotional faces sub-task, and slower RTs were recorded in the emotional words sub-task in the mid-test (negative emotion induction phase). In the post-test (MBML intervention phase), higher ACC and faster RTs were observed in the emotional faces sub-task, and faster RTs were found in the emotional word sub-task. In the emotion-cognition interaction, our task and questionnaire results indicated that the negative emotions induced by the 8-minute simulated video had a negative impact on conflict control performance among young adults with ID. This indicates that negative emotions (upset, distressed, scared, terrified) exacerbate the impaired conflict control in young adults with ID. However, in the post-test phase, MBML intervention improved conflict control in young adults with ID, enhanced the levels of cognitive and somatic arousal, and induced positive emotions. Our ERP results in the emotional face-word Stroop task confirmed the behavioral performance in attention processing of conflict control for ID, exhibiting greater N3 effects and smaller P3 and LPC effects.



4.2 Electrophysiological mechanism of MBML intervention in mitigating conflict control for ID

Our ERP results indicated that the N3, P3, and LPC are EEG indicators that reflect the impact of emotional states on conflict control. Compared to the pre-test phase, although the amplitudes of N3, P3, and LPC showed no statistically significant differences, the P3 and LPC amplitudes decreased for all participants in the mid-test phase. In the intervention phase of the post-test, compared with the WCG, the MBML intervention induced a larger N3 effect in the frontal region and a smaller N3 effect in the occipital region. This indicates that N3, as an EEG indicator reflecting an individual’s emotional state, shows smaller effects with positive emotions and larger effects with negative emotions (Draschkow et al., 2018; Liu et al., 2021a; Maguire et al., 2013; Truman and Mudrik, 2018).

Our ERP results indicate that negative emotions induce smaller P3 effects, whereas larger P3 effects are associated with positive emotions. In the post-test intervention phase, MBML significantly reduced the P3 amplitude in five regions (frontal, frontal-central, central, central–parietal, and occipital regions), which is consistent with previous studies (Ding et al., 2023; Liu et al., 2020a,b, 2021a). Our ERP results reveal that the P3 and LPC are effective indicators for detecting MBML intervention strategies, which can effectively evaluate the conflict control performance of individuals with ID in emotion–cognition interactions. Compared to the WCG, the smaller LPC effect indicates that MBML effectively regulates negative emotions and promotes conflict control in individuals with ID.

Compared to the WCG, the smaller LPC effect indicates that MBML promotes their attention processing of conflict control in the post-test intervention phase. Studies have shown that LPC is associated with higher cognitive resources (Liu et al., 2020a,b) and that listening to calm music in a state of mindfulness can effectively reduce the consumption of higher cognitive resources and alleviate individual cognitive loads (Guo and Koelsch, 2015; Liu et al., 2021a). Based on these advantages in the emotion–cognition interaction, our ERP results support the positive role of MBML intervention strategies in regulating negative emotions among young adults with ID and improving facial and semantic processing in conflict control (Raschle et al., 2017; Zhu et al., 2010).




5 Conclusion

In summary, the findings of this study suggest that in comparison with other young adults with insomnia who did not engage in the MBML intervention, maintaining mindfulness while listening to music may enhance positive emotional experiences, improve cognitive ability, and exhibit larger N3 effects and smaller P3 and LPC effects in the electrophysiology mechanism. Compared to a negative emotional state, a positive mood state evoked by mindfulness-based music listening significantly regulated cognitive control and enhanced attentional processing in young Chinese adults with insomnia disorders. Negative mood induced by the simulated video suppressed the attention processing of conflict control in young adults with insomnia disorders, and mindfulness-based music listening effectively improves negative mood and enhances the attention processing of conflict control in the emotional face-word Stroop task.

However, it should be noted that there are some limitations. First, although the MBML could regulate negative emotions and reduce the level of hyperarousal in young Chinese adults with insomnia disorders, the conclusions of this study may not be generalizable to other age groups (such as adolescents or elderly populations) and non-Chinese participants. Second, the medium- to long-term intervention effects of the MBML were not systematically tested in different age groups with insomnia disorders. Third, although MBML could effectively improve the conflict control level of young adults with insomnia disorders, MBML intervention strategies should be optimized based on different music styles and music preferences, targeting different symptoms of insomnia disorders in future, such as difficulties in falling asleep, non-restorative sleep, and impaired daytime functioning (Carney et al., 2013; Riemann et al., 2010). Fourth, fMRI-EEG fusion technology could be used to reveal the neural mechanisms underlying the improvement in somatic and cognitive hyperarousal in young adults with insomnia disorders through medium- to long-term MBML intervention strategies.

To our knowledge, this is the first study to explore the effect of mindfulness-based music listening on the attentional processing of conflict control among young adults with insomnia disorders and provide new intervention methods for the future studies on the integration of music therapy with other psychological therapies among young adults with other sleep disorders.
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Intriguing explorations at the intersection of the fields of neuroscience and psychology are driven by the quest to understand the neural underpinnings of “the self” and their psychotherapeutic implications. These translational efforts pertain to the unique Creative Arts Therapies (CATs) and the attributes and value of the self-related processes they offer. The self is considered as a multi-layered complex construct, comprising bodily and mental constituents, subjective–objective perspectives, spatial and temporal dimensions. Neuroscience research, mostly functional brain imaging, has proposed cogent models of the constitution, development and experience of the self, elucidating how the multiple dimensions of the self are supported by integrated hierarchical brain processes. The psychotherapeutic use of the art-forms, generating aesthetic experiences and creative processes, touch upon and connect the various layers of self-experience, nurturing the sense of self. The present conceptual analysis will describe and interweave the neural mechanisms and neural network configuration suggested to lie at the core of the ongoing self-experience, its deviations in psychopathology, and implications regarding the psychotherapeutic use of the arts. The well-established, parsimonious and neurobiologically plausible predictive processing account of brain-function will be discussed with regard to selfhood and consciousness. The epistemic affordance of the experiential CATs will further be portrayed, enabling and facilitating the creation of updated self-models of the body in the world. The neuropsychological impact of the relational therapeutic encounter will be delineated, acknowledging the intersubjective brain synchronization through communicative verbal and non-verbal means and aesthetic experiences. The recognition and assimilation of neuroscientific, phenomenological and clinical perspectives concerning the nested dimensionality of the self, ground the relational therapeutic process and the neuroplastic modulations that CATs have to offer on the premise of fostering, shaping and integrating selfhood.
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Introduction

Central to contemporary understanding of brain function is the role of the body, and its sensory-motor dynamic engagement and interaction with an information-rich environment, in the experience of the self (Gallagher et al., 2013; Fabiani, 2015; Kiverstein and Miller, 2015; Overgaard et al., 2023). This state-of-the-art neuroscientific perspective and its clinical applications point to the embodied, proactive and relational ways in which the brain operates, shoring up the reciprocal body-mind relationship (Vaisvaser, 2021). Indeed, recent developments in empirical and theoretical neuroscience highlight the experience-based interactive nature by which human beings, as biological entities, are embedded and shaped by the engagement with the environment and meaningful intra- and inter-personal contexts.

At the whole-brain scale, mental representations of the self, the other, and the world, dynamically evolve over time, through nerve impulses propagating in functional network assemblies (Pessoa, 2014). This is driven by the constant attempt to anticipate, decode and respond to a stream of sensory stimulations encompassing complex concrete and abstract variables, based on prior information and experiences (Ju and Bassett, 2020; Teufel and Fletcher, 2020). Neuroplasticity in that matter is well recognized as a fundamental and lifelong brain property, while plastic remodeling is an experience-based and activity-dependent phenomena, shown to rely on novel experiences, altered environmental input and the learning of new skills (May, 2011; Engel et al., 2016; Diniz and Crestani, 2023).

Using experience-oriented techniques, Creative Arts Therapies (CATs) carry out psychic work on fundamental aspects of the self and self-other interaction in diverse mental conditions and disorders, encompassing neuroplastic potential. CATs, such as dance/movement therapy, art therapy, music therapy, drama therapy, psychodrama, and bibliotherapy, are mental health professions that invite patients to proactively engage in their lived experience through multisensory creative processes, holistically integrating somatic, cognitive, emotional, cultural, aesthetic, and social aspects of the self (Dunphy et al., 2019). The art making process (whether encompassing visual, movement, music, drama or writing processes), consists of embodiment, creation, observation, reflection, and meaning making processes, aiming toward a better integration between body and mind (Lev-Wiesel and Kissos, 2019). Both verbal and non-verbal forms of expression and communication are used in CATs, accentuating embodied knowledge and memory, presence and liveness, and the transcendent qualities of imagination and creativity (Malchiodi, 2005; Van Lith, 2015; Czamanski-Cohen and Weihs, 2016; Gerber et al., 2018; Samaritter, 2018). The present manuscript aims at establishing a neuropsychological ground for implementation of such therapeutic work in the context of disturbances in selfhood and the crucial interplay of subjectivity and intersubjectivity.



The predictive self-evidencing brain

The unifying well-founded Predictive Processing (PP) framework has emerged as a powerful and immensely influential paradigm for understanding how the neural system processes and dynamically generates models of the world and the self within it. This embodied and embedded framework of brain function highlights the importance of the interaction of agents with their environment, in perceptual, emotional, and cognitive domains (Allen and Friston, 2018). According to this framework, the brain continuously infers the hidden causes of internal (bodily) and external (physical and social) sensory stimuli, so that it can anticipate them and formulate an appropriate reaction, mostly on a subliminal or unconscious level. The framework builds upon the free energy principle, an extension of the idea that living organisms avoid the disseminating entropy, by engaging in self-organization (Schrödinger, 1956), aiming to maintain homeostasis to ensure survival and prosperity and minimize uncertainty (Friston, 2010; Clark, 2013; Hohwy, 2013).

The brain networks are hierarchically organized, from lower-level cortical sensory processing toward a functional spectrum of progressively higher-level associative and abstract representations (Wang, 2020). Correspondingly, in the context of PP, predictive signals descending (top-down) from higher-level processing areas are integrated with (bottom-up) ascending prediction error signals from sensory areas, refining these predictions and driving action on the surrounding environment to reduce its uncertainty (Parr and Friston, 2019).

Statistically, these processes entail approximate Bayesian inference, which combines sensory evidence (“likelihood”) and background knowledge (“prior probability”). The interaction and comparison between 'top-down' descending predictions, or expectations based on prior learning, and the ascending on-going somatosensorial information, lead to either a match or a mismatch in predictive models, i.e., prediction error (surprise). The minimization of free-energy, or cumulative precision-weighted predictive errors, may in turn lead to the updating of generative models (predictions) at higher levels. Accordingly, these salient prediction errors mediate attention (Feldman and Friston, 2010), and affordance—the latent possibilities for action (Picard and Friston, 2014).

This implies that what we perceive of the world and ourselves within it is subjective and geared to represent the environment in terms of embodied action opportunities as opposed to objective truth (Martin et al., 2021). Through active inference, embodied agents interpret and proactively interact with salient features of their environment (Bruineberg et al., 2018); which crucially includes other human agents (Bolis and Schilbach, 2020).

Along with multisensory perceptual inference in the exteroceptive domain, perceptual inference of the physiologic state of the body (interoception), or the moment-by-moment mapping of the body's internal milieu across conscious and unconscious levels, was suggested to underlie emotions and feelings, ensuring self-consciousness (Seth, 2013; Picard and Friston, 2014). Internal and external perceptual processes endure the predictive dynamics of increase and reduction of error (uncertainty), thus are inherently affectively charged. We thus live and prosper in the world we subjectively perceive and, moreover, we continuously perceive ourselves within it. Selfhood (or ipseity) is an agent's embodied model in the world, constantly searching for evidence for its own existence through its activities (Friston, 2010)—we are “self-evidencing” creatures (Hohwy, 2016).

The Conceptualization of the self as a self-organizing system implies that there is a need for an identifiable boundary condition. These boundaries are known as “Markov blankets”—the set of states that separate the internal parts of a system from its external ones (Cieri and Esposito, 2019). “Markov blankets” acts as a protective screen through which an organism is able to recognize and distinguish an internal side from an external environment, inferring the external or internal causes of sensations and perceptions. Selfhood (self-organizing existence within a world that can be separated from the self) is therefore dynamic and actively inferential. It involves the continuous model generating predictions about what is most likely to be “me”, as opposed to “not me” (Braun et al., 2018), through acting upon the world and sampling new sensory states, further conforming to goal or object-directed notions of affective intentionality (Solms and Friston, 2018).



Dimensions of selfhood

The concept of the self has been explored from different perspectives in a variety of disciplines, and for diverse purposes, all of which converge on the dimensionality of the self, offering complementary insights. Extensive empirical and theoretical research aimed at elucidating the neural architecture related to selfhood and self-consciousness proposes nested dimensions attributed to different self-related processes. While some perspectives outline a hierarchical conception of the self, with the bottom layer providing the grounding for the constitution of higher levels, other views indicate the dynamic interactions between self-dimensions rather than considering a purely hierarchical organization (Raoul and Grosbras, 2023).

A basic distinction between two phenomenological aspects of the self, portrays an experiential and a narrated one (Zahavi, 2014; Davey and Harrison, 2022). While the first is the self that we experience in the present moment, the second is the self which becomes the object of our attention and reflection. The experiential aspect is ecologically and somatically embedded that forms our immediate subjective sense of being, its presence apprehended implicitly.

In accordance, seminal theoretical perspectives offer different views of the fundamental dimension of the self that resonate with the experiential essence, yet emphasize distinct affective, cognitive, bodily, or developmental experiences. These include the “proto-self” (Panksepp, 1998; Damasio, 1999, 2010), “minimal self” (Gallagher, 2000), “interoceptive self” (Qin et al., 2020), and the psychodynamic concept of an “autistic-contiguous position” (Ogden, 1989).

These pre-reflexive dimensions of embodied sense of selfhood relate to the sense of being a bodily subject or having bodily self-consciousness or self-awareness, which consists of ownership (the sense of the body as one's own, undergoing an experience), agency (the sense of the body as initiating and generating one's actions), first-person perspective (the feeling of seeing the world from one's own perspective), and self-location (the feeling that I am in my body) (Blanke, 2012). These aspects of the sense of self are thought to play an indispensable role in any self-experience (Gallagher, 2000).

Self-awareness is highly malleable and subject to the perception of the body from the outside as well as from the inside (Tsakiris, 2017). Therefore, it is influenced by sensorimotor and allostatic functions, or the monitoring and continuous anticipatory control of one's body state (homeostasis), which requires a model of the changing sensory conditions within the body, i.e., interoception (Sennesh et al., 2022). Indeed, the link between selfhood and interoception was suggested by Damasio and further demonstrated and established in extensive empirical studies (e.g., Aspell et al., 2013; Park et al., 2014; Park and Blanke, 2019). In concordance, the PP framework views emotion as “interoceptive inference”, related to embodiment as a basic feature of selfhood that is based on interception, proprioception and multisensory integration (Seth, 2013). Notably, interoceptive sensing of one's own body and exteroceptive sensing of the world are highly interdependent (Zaidel and Salomon, 2023). It is the predictive processing of crossmodal interactions and integration of multisensory signals—exteroceptive (Blanke et al., 2015; Salomon, 2017), volitional (Stern et al., 2020) and interoceptive (Seth et al., 2012; Park et al., 2016; Allen and Tsakiris, 2019), that was suggested to underlie the formation of coherent bodily self models (Clark, 2013; Limanowski and Blankenburg, 2013; Apps and Tsakiris, 2014; Zaidel and Salomon, 2023).

Accordingly, the self evolves due to the transient relationship between an individual and the surrounding environment, represented by Damasio's (2010) “core self”, and from an ecological phenomenological viewpoint referred to as “extero-proprioceptive Self” that actively extends to the outer body (Qin et al., 2020; Northoff and Scalabrini, 2021). This dimension of the self allows the collocation in space and time, and a more coherent self concept, dependent upon cross-modal multisensory integration.

Another important concept that should be considered in this regard is the space immediately surrounding the body, termed the peripersonal space (PPS, within reach), which is of foremost importance as it is the space in which physical interactions with the environment take place. The PPS represents a multisensory and sensorimotor interface mediating the physical interactions between the body and the environment (Pellegrino and Làdavas, 2015; Serino, 2019), encompassing emotional salience and social cognitive aspects (Basile et al., 2024). Accordingly, multisensory integration has been shown necessary to create and to maintain both an intact PPS and self-consciousness (Blanke et al., 2015). Studies have linked the actions in the PPS to a vast spectrum of functions including body representation, goal-directed movements, defensive movements, and social interactions (Geers and Coello, 2023). Pre-reflective selfhood thus emerges from one's experience through his/her body (Limanowski and Blankenburg, 2013; Apps and Tsakiris, 2014), with a clear link between self-related objects and a rewarding/hedonic experience, engaging the mesolimbic reward circuitry (De Greck et al., 2007).

Recent neuroscientific studies of these pre-reflective proto and core self-dimensions (mainly using virtual reality and clinical observations) suggest that the immediate self-consciousness of being the subject of experience, relies on information processed in the salience network, anchored in the anterior insula and anterior cingulate cortex, the somatosensory and sensorimotor cortices, inferior frontal gyrus (IFG), and temporo-parietal junction (TPJ) (Schaller et al., 2021; Crucianelli et al., 2024; Scalabrini et al., 2024); along with subcortical regions such as the amygdala, putamen and cerebellum (Crucianelli et al., 2024).

The sense of self-continuity across time, having a matrix of associations derived from experience in the form of autobiographical memories, further matures into the extended representational dimension of the self that was coined “autobiographical” (Damasio, 2010), “narrative” (Gallagher, 2000) or “mental” self (Qin et al., 2020). This is the dimension of the self that records the history of the individual, compares it to present experience, and prepares for the future. Self-referential processing and the temporal integration of self-experiences enable a sense of self identity (Scalabrini et al., 2022; Di Plinio et al., 2024). This forms the narrated aspect of self, which becomes the object of one's attention (Davey and Harrison, 2022), with cognitive symbolic abstraction abilities that allows experiences to be manipulated in imagination. Such self-experience was shown to be mediated by the Default Mode Network (DMN) that sits atop the hierarchy of neural processes (Molnar-Szakacs and Uddin, 2013; Qin et al., 2020). The DMN, which includes cortical midline structures- ventromedial prefrontal cortex (vmPFC) and posterior cingulate cortex (PCC) and recollection regions (hippocampus and precuneus), is involved in processes such as self-reflection, autobiographical memory, future event simulation, conceptual processing, mind-wandering, and spontaneous cognition (see Raichle, 2015 for a review). The vmPFC part of the DMN was mainly related to abstract self-representations (Hu et al., 2016). The DMN was suggested to integrate and broadcast memory representations to create a coherent “internal narrative” reflecting the individual's experiences, which is central to the construction of an extended sense of self, and the shaping of social interaction (Menon, 2023). The following section will delineate the meaning and means of integration between these dimensions of self-experience and their disturbance in psychopathology.



Integration of self-dimensions in the brain-body-mind and its disturbance

The dimensions of the self are connected at their root and constructed upon one another, or dynamically interact with one another, as indicated in brain functionality (Raoul and Grosbras, 2023). Accordingly, brain regions associated with primitive dimensions of the self may be also related to the narrated dimension, where they are complemented by additional regions extending the topography of the self and its nestedness (Scalabrini et al., 2024). The anterior insula has been suggested to represent the common denominator of the nested self (Scalabrini et al., 2021), serving as a dynamic node or “the glue” between the different layers (Northoff, 2023). As part of the salience network, it subserves key functions of affective processing, monitoring interoceptive signals and connecting them with exteroceptive cues to create an integrative interface that enables embodiment, emotional mirroring, higher-order representation (Craig, 2009; Seth, 2013; Park et al., 2018), as well as the guidance of attention between internal and external directed cognition (Uddin, 2015; Harduf et al., 2023). Simultaneously, some DMN hubs track bodily oscillations, such as heartbeats, driving the cognitive level of self-related thought and agency of the experience (Babo-Rebelo et al., 2016). The functional connectivity between DMN and salience network supports a wide range of affective and cognitive psychological functions (emotion, memory, decision-making, etc.) that can all be explained by their reliance on interoception and allostasis (Kleckner et al., 2017).

Self-related spontaneous thought is known to be important for health and psychological well-being, it arises from episodic and affective processes, and its regulation relies on executive control (Smallwood and Schooler, 2015). The salience network that plays a key role in identifying relevant stimuli from the vast and continuous sensory stream, was proposed to switch between the DMN and the Executive (or frontoparietal) Control Network (ECN), facilitating the dynamic flexible transition from self-referential mental processes to the current task goals. A mechanism that is disrupted in psychiatric and neurological disorders (Menon, 2011; Menon et al., 2023).

Accordingly, alterations in vmPFC and interconnected areas of the DMN have been implicated in multiple psychiatric conditions, including major depressive disorder, anxiety, schizophrenia, attention deficit–hyperactivity disorder, post-traumatic stress disorder and substance-use disorders (Hiser and Koenigs, 2018). The vmPFC was also shown to be functionally connected to core regions of the reward network (like the ventral striatum), involved in basic motivational processes during self-referential processing (D'Argembeau, 2013). Indeed, the multidimensional sense of self is rooted in brain network interactions. A coherent sense of self emerges from and relies on functional integration and segregation of default mode, sensorimotor, salience and executive brain networks (Di Plinio et al., 2020), disturbed or abnormal in disorders of the self.

Temporality, the subjective experience of time, pertains not simply to experiences of time passing but to a broader variety of temporal features inherent to the lived experience, for instance, the unfolding of the experience as a stream of consciousness, as opposed to being discontinuous and fragmented (Kyzar and Denfield, 2023). The temporal continuity of self can be defined as how we perceive and experience ourselves (including the body and mental states) as one and the same across time in mental time travel (Beaty et al., 2019). Neuroscience indicated similarity of the neurological underpinnings of past- and future-oriented cognitive processes, attributed mainly to the DMN function (Karapanagiotidis et al., 2017). Neuropsychological evidence connects the disturbances of temporal integration and DMN function with psychopathologies, such as the slowness of time in depression and time fragmentation in schizophrenia (Northoff and Hirjak, 2022). The temporal-dynamic and spatial-topographic confusion of internal and external activity/events in schizophrenia may be shared by both experiential and neural levels (Northoff et al., 2023). The salience network was also shown to be pivotal in time experience, from its central role in interoception, to high-order processes, such as knowledge about oneself and the self extended in time, namely autobiographical memory (Tisserand et al., 2023).

The fragility of the self is emphasized by the “self-evidencing” perspective, based on PP, viewing the self as being “the most parsimonious and accurate explanation for sensory inputs” (Fotopoulou and Tsakiris, 2017, p. 10). The experience of self-coherence and self-continuity in this account is interestingly considered as an “illusion” that is the product of the capacity for mentalizing, created “on-line” and in contrast with what is “not me” (Luyten et al., 2021). Impairment in embodied mentalizing is associated with a rigid focus on either “self” or “other,” with detrimental effects on capacities for emotion co-regulation, social learning, and self-stability (Luyten et al., 2021).

The primordial pre-reflective self-constitution is disrupted in “primitive mental states” that may arise in psychosis, autism, borderline personality and in traumatic circumstances, in which patients present fragility in implicit first-person perspective and presence, aberrant sense of the self as an experiencing subject, with altered sense of agency or ownership of one's actions, perceptions and thoughts, as well as instabilities in self-other boundaries and differentiation (Nelson et al., 2014, 2020; Parnas and Zandersen, 2018; Feyaerts et al., 2021; Park and Baxter, 2022). Another related phenomenon of minimal self disturbances is the “split” of the self, with disrupted integration between signals from within the body (interoceptive) and signals from the external environment (exteroceptive), as seen in depersonalization (Saini et al., 2022).

Individuals with schizophrenia spectrum disorders show source monitoring deficits, which refer to difficulties in making attributions about the origins of self-experience, whether real or imagined, or whether originated internally or externally, critically relevant for diminished sense of ownership and agency (Feyaerts and Sass, 2024). Disturbed functional connectivity and corollary discharge make actions or thoughts unpredictable and, consequently, not attenuated as self-generated sensations normally are (e.g., tickling oneself) (Blakemore et al., 2000; Abram et al., 2022). This leads to difficulties in distinguishing events that one may control from events that occur in the external world. The insula-anchored salience network was suggested to play a role in the misattribution of aberrant salience to irrelevant external stimuli and self-referential mental events, leading to connections being made between unrelated events and possibly, over time, delusional thinking (Menon et al., 2023). Consequently, internal thoughts and actions may be misattributed to external agents, evolving into psychotic positive symptoms such as hallucinations and passivity phenomena (the feeling that an external agent is controlling one's body, feelings or thoughts) (Gaweda et al., 2013). Aberrant activity and connectivity within and between the salience network, DMN and ECN (reviewed by Menon et al., 2023), and associated disturbances of memory, prediction and attention processes, were suggested to contribute to hyper-reflexivity, disturbed “grip” or “hold” on the perceptual and conceptual field, and disturbances of intuitive social understanding (Sass and Feyaerts, 2024).

In autism spectrum disorder, repetitive motor behaviors and insistence on sameness (i.e., behavioral rigidity and resistance to change), were related to anxiety and intolerance of uncertainty (Wigham et al., 2015). These restrictive and repetitive behaviors were explained by atypical sensory processing, lack of multisensory integration and reduced connectivity within and between networks related to motor function, saliency and attention (Llioska et al., 2023). Repetitive behaviors provide a way to manage atypically regulated sensory stimulation by means of reducing overstimulation or creating stimulation in cases of stimulation seeking (Wigham et al., 2015). This may also explain self-stimulation (stimming) behaviors, when individuals perform a repetitive and highly predictable “self-evidencing” action upon themselves (Perrykkad and Hohwy, 2020).

Disordered self-processing coincides with disturbances in PPS representation that have been increasingly documented in various neuropsychiatric disorders, including schizophrenia and autism, and linked to social impairments. Typically, dynamic and flexible boundaries exist between the PPS and the extrapersonal space, i.e., the area further from the body, where objects cannot be reached, and the (social) environment is explored. Interestingly, smaller PPS with sharper (steeper) boundaries was found in the autistic spectrum, suggested to point toward a rigid self-other differentiation, while blurred and shallow PPS boundaries in the schizophrenia spectrum reflects a weaker self-other distinction (Noel et al., 2017).

Furthermore, the decreased behavioral flexibility and difficulties in navigating dynamic real-world social situations in autism, was associated with aberrant connectivity within the DMN and between the DMN and the rest of the brain, particularly with the ECN (Llioska et al., 2023). The abnormal DMN function may be viewed as a lack of access to the upper dimension of the 'mental self', related to the weak self-referentiality and self–other distinction (Lian and Northoff, 2021). On a cognitive level, atypical network integration and segregation may result in abnormally increased rationality and systematizing in cognition, i.e., hypersystematizing (Baron-Cohen and Lombardo, 2017). This points to the importance of acknowledging neurodiversity (Baron-Cohen, 2017), a perspective that considers variations in brain structure and function, leading to a different experience of the self and the world. The neurodiversity movement advocates for interventions delivered in a person-centered manner (Den Houting, 2019), corresponding with CATs therapeutic orientation.

Importantly, autism and schizophrenia spectrum disorders need to be recognized in their diversity, due to the heterogeneity of symptoms and neural correlates (Sass and Feyaerts, 2024). Individual differences also relate to the concept of neurodiversity, pointing to the importance of condescending to the patient's perspective by viewing it not only as inaccurate but as somehow different than that of the non-psychotic or neurotypical individual, considering the contextual, historical and relational background within which meaning is co-constituted (Ritunnano, 2022). This conceptualization aligns well with the therapeutic emphasis in CATs on the bodily intra- and inter-personal “lived experience”, further developed in the sections below.

Trauma exposure may induce dysfunctional generative models, with long-term effects as seen in Post Traumatic Stress Disorder (PTSD), including hyperprecise aberrant predictions of threat that trigger defensive responses, as well the disconnection of the self model from the model of the traumatic event in dissociative symptoms, manifesting in the failure to update models based on ascending interoceptive predictive errors (Wilkinson et al., 2017; Linson and Friston, 2019; Krupnik, 2020).

Certain types of trauma may have differential impact on brain patterns and clinical manifestations. It has been recently shown that individuals with relational attachment-based traumatic experiences mainly recruit regions belonging to lower layers of the self, mainly the salience network, suggested to indicate that their sense of self doesn't reach a higher symbolic capacity, interpreted as a more primitive form of affective regulation (Scalabrini et al., 2024). Brain network organization of maltreated individuals may result in a diminished capacity to regulate impulses and emotions, accurately attribute thoughts and intentions to others, and to be mindful of oneself in a social context (Teicher and Samson, 2016).

Individuals with trauma-related dissociative disorder were shown to implement neural mechanisms of cognitive control (hyperactivation of ECN), along with hypoactivation of salience regions, suggested to serve as protective means to mentally avoid self-relevant (interoceptive) processing of trauma-related knowledge (Dimitrova et al., 2024). Torture survivors showed increased ECN-DMN dynamic functional connectivity suggesting top-down cognitive control over internal self-referential emotional processing, suggested as an adaptive over-regulation response, with possible consequences including emotional rigidity, inflexibility, and withdrawal (Liddell et al., 2022).

Individuals diagnosed with PTSD and concurrent moral injury (i.e., the experience of causing, witnessing, or failing to prevent an action that contradicts an internalized, embodied sense of morality), show hyperconnectivity of the default and sensorimotor networks (Kearney et al., 2023). The diminished network segregation and enhanced recruitment of sensorimotor regions during traumatic retrieval offer a neural basis for putative sensorimotor imprints which lack appropriate integration into autobiographical narratives, thus contributing toward distressing symptoms of re-experiencing or re-enactment (Kearney et al., 2023).

Notably, the effects of trauma on neuropsychological functioning and the clinical profile are likely to differ depending on various factors such as trauma dosage, age of the traumatic experience, type of trauma, and the chronicity of the trauma (Teicher and Samson, 2016). As aforementioned, heterogeneity and individual differences need to be accounted for and considered in the formulation and treatment of disturbances or disorders of the self. The development of novel psychometric tools capable of measuring individual differences in fundamental aspects of self-experience may be of great value in the study of mechanisms and treatment of various disturbances of the self (Di Plinio et al., 2024). The CATs are both personalized and process-oriented, as are the therapeutic relationship and transference/countertransference dynamics, thus considering subjective individual differences.

The following sections will describe the interpersonal foundation of the self and ways in which the psychotherapeutic relationship can foster, support and enhance self-related processes.



Relational selves sync

The regulation of interoception and allostatic needs that lie at the core of the self, is initially and continuously supported by the sensitively attuned attachment figure (Atzil et al., 2018). Predictable input from the caregiver enables the brain to begin differentiating “self” vs. “non-self” causes of sensations, securing an experience of ownership and agency (Fonagy et al., 2002; Seth, 2013; Di Plinio et al., 2020). The embodied interaction allows the “mentalization” of visceral sensation as experienced subjective feelings, further establishing mental self-processing. These are processes of interpersonal match/mismatch and repair, also named “mentalizing homeostasis” (Fotopoulou and Tsakiris, 2017). The embodied “dialectical attunement” ground the higher-order abstract thinking, considered a re-enactment of the internalized dialogue through which one acquired the concepts in the first place (Bolis and Schilbach, 2020; Fini et al., 2023). The embodied attunement applies to the psychotherapeutic relationship, forming emotional communicating and regulating bond between the patient and the empathic clinician (Schore, 2022).

Shared interactive moments extend beyond the physical boundaries of one's individual brain and induce brain-to-brain interpersonal neural synchrony, identified through multi-brain recording approaches, i.e., the use simultaneous recordings from two or more interacting individuals (i.e., hyperscanning) in two-person/second-person neuroscience (Hari et al., 2015; Redcay and Schilbach, 2019). Synchronized brain function was suggested as a mechanism of transmission of shared meaning, intentionality and interpretation in dyads and in groups, whereas aesthetic experiences were repeatedly shown to induce intersubject synchrony (e.g., Müller et al., 2013; Reddish et al., 2013; Sachs et al., 2020; da Cruz Monteiro et al., 2022; Greaves et al., 2022; Tucek et al., 2022), also recently shown CATs (Samadani et al., 2021; Tucek et al., 2022; Kang et al., 2023). Individuals also become physiologically attuned as their autonomic nervous systems synchronize as measured by heart rate, breathing patterns, skin conductance, and hormonal endocrine responses (Palumbo et al., 2016). Advances in mobile brain/body imaging technology may provide extensive neurophysiological understandings in natural settings and in therapeutic relational contexts, enabling freely moving behaviors (King and Parada, 2021; Stangl et al., 2023; Vaisvaser et al., 2024).

In this regard, the CATs integrally incorporate behavioral entrainment, or rhythmic synchronization between the attuned therapist and the patient (Malchiodi, 2023). This may enhance reciprocity and mutual engagement, forwarding integration as well as relational processes and communication (Trevarthen and Aitken, 2001). Indeed, biobehavioral moments of synchrony are critical in the psychotherapeutic setting, fundamental in the dialectical process between self and other which shapes the sense of self (Scalabrini et al., 2022). Spontaneous interpersonal neural synchrony may emerge from behavioral synchrony during social interaction (Koul et al., 2023), fostered by the relational aesthetic engagement in CATs (Vaisvaser et al., 2024).

Interpersonal interaction and communication depend on shared predictive models (Rosso et al., 2022; Gallotti et al., 2017). Accordingly, brain-to-brain synchronization was suggested to entrain shared PP, whereby the oscillatory synchrony is viewed as an emergent property of free energy minimization (Friston, 2010; Friston and Frith, 2015). This implies that within meaningful interpersonal engagement, we not only predict each other, but we (en)actively entrain our perceptual and motor states. Individuals that are coupled via sensory information and interact on a physical, emotional and mental level were suggested to form a shared entity of active inference and precision-weighting, such that the ontology of their brain function becomes one (Friston and Frith, 2015). The emergence of this unifying “narrative” (generative predictive model) may change each person's perception. Accordingly, psychopathology can be viewed not as mere (mis-)function within the single brain of the self, but also as a dynamic interpersonal mismatch (Bolis et al., 2023). Indeed, many forms of psychopathology are associated with a reduced ability to achieve brain-to-brain synchrony, and it has been suggested that recurring exposure to high inter-brain synchrony in therapy may lead to plastic changes and lasting changes in a person's overall ability to synchronize (Sened et al., 2022). These moments of intersubjective neuropsychological synchronization promote development and resilience (Feldman, 2020). The next section deepens into the psychotherapeutic processes in CATs that hold promise for cultivating and integrating the different dimensions of the self.



Nurturing the self in Creative Arts Therapies

Psychotherapy aims to touch upon, explore, cultivate, and integrate the different aspects of the self. The embodied, experiential, exploratory, active, enactive, and integrative nature of CATS may offer novel psychotherapeutic avenues for a broad range of disturbances of the self. Aesthetic experiences are a concomitant part of CATs, in which the creative process that encompasses the interplay between expression and impression, promotes therapeutic factors of externalization-concretization, embodiment, and symbolization, facilitating affective and cognitive processing (de Witte et al., 2021; Vaisvaser et al., 2024). Aesthetic neurodynamics resonate with an individual's sense of self, involving the crosstalk between the DMN and both sensorimotor cortices and the salience and reward networks, as well as the dialectical interactions between the DMN and ECN (Belfi et al., 2019; Chatterjee and Vartanian, 2016; Vessel et al., 2013; Vaisvaser et al., 2024). The CATs provide a safe environment for sensory exploration, promoting the development of interoceptive self-awareness, emotional embodiment, and cognitive understanding through the processing of (working through) the aesthetic experience (Samaritter, 2018; Vaisvaser, 2021; Vaisvaser et al., 2024). The individual's engagement with the arts generates dynamics that drive the inference of the hidden causes in the subject's internal and external environment, aligning with the action-oriented PP framework of brain function (Vaisvaser et al., 2024).

According to the PP framework, agents aim to reduce the discrepancy between expectations and observations, to maximize intrinsic or epistemic value, and (enactively) choose the actions that hold promise to reduce uncertainty about the states of the body in the world. Beyond homeostatic adaptation to the ever-changing environment, humans are also curious and seek surprise and novelty in non-threatening settings (Clark, 2018). Indeed, PP renders novelty seeking and responding to epistemic affordance, or possibilities for action the environment offers, a natural part of the way we forage for information in the service of self-modeling (and self-evidencing) (Picard and Friston, 2014; Köster et al., 2020). Importantly, such information foraging is greatly facilitated by aesthetic objects (e.g., an artwork, music, the body) and experiences (Van de Cruys, 2017), during which fluctuations in the (un)certainty of predictions create an affective “entropic flux” (Koelsch, 2014). Such seeking behaviors in creative and aesthetic experiences recruit the mesolimbic dopaminergic reward system (Kenett et al., 2023). Immersion in aesthetic experiences, such as when engaging in CATs, may provoke altered states of consciousness (Vroegh, 2024), allowing for the experiential self to thrive (van Mulukom, 2021). These processes may optimize “free energy”, reduce the precision of rigid self-related prediction priors, and enable access to a range of alternate hypotheses that underwrite how one experiences and makes sense of the world. The psychotherapeutic use of the arts involves critical transitions between immersion (first-person perspective) and distancing (third-person perspective), allowing for a more flexible, adaptive, integrated self experience (Barbosa et al., 2021).

CATs may thus tap into the intrinsic motivation to seek predictive progress and offer patients opportunities to venture out of their predictable zones (Gottlieb et al., 2013; Vaisvaser, 2021). The aesthetic experiences in CATs capture the essential tension between stability and change and cultivate afford refined possibilities for self-restructuring and structuring of the sensed world (Van de Cruys et al., 2023). In a stable setting, they draw attention and drive exploration further, through an epistemic promise that one will be able to resolve uncertainty, while working on his/her percepts and letting them work on him/her, promoting sense making (Van de Cruys et al., 2023). Learning through these intrinsically motivating and curiosity-driven activities, progresses to yield an improvement of prediction and thus a reduction in uncertainty in the long-term (Friston et al., 2012; Kidd and Neuron, 2015). Such activities may be termed “progress niches” (Oudeyer et al., 2007), in which the progress in learning itself generates intrinsic rewards and an action selection system directly aimed to maximize this reward. These experiences soliciting epistemic affordances will determine the direction of future anticipation of affordances (van Dijk and Rietveld, 2021). Affordances in aesthetic encounters may emerge as opportunities to carry out an active exploration both at the pre-reflective and the reflective side of experience, as transformative events. These may be accounted as “opportunities to modulate, sooth, enhance, rewrite, explore, feel, forget or merely reflect upon aspects of the narrative self, such as memories, interests, likings, desires or habits in a socially situated, extended, intersubjective, and embodied context” (Vara Sánchez, 2022, p. 329). Such processes, involving the DMN, have profound impact on self-awareness and may significantly change people's relationship with the social context of which they are a part (Vara Sánchez, 2022). Notably, epistemic affordances rely on epistemic trust (Fonagy and Allison, 2014). Using their own mentalizing capacity therapists provide a secure relational base facilitating attachment and exploration. Within the context of a secure therapeutic environment, through artistic communication and creativity, the resolution of uncertainty is explored through epistemic foraging, novelty and shared emotional experiences (Schmidhuber, 2012; Friston et al., 2017).

In CATs we aim to enlarge and enrich the action space, or the space of affordances, facilitating intrinsic motivation, Bayesian surprise, or salience. The patient is offered the opportunity to organize a set of internal representations (predictive models) through an externalized aesthetic object supporting the projection of internal associativity. The therapeutic session forms a containing space for an increase in “free energy”, allowing the subject to safely make prediction errors and confront surprise effects. Through their echoing and their own capacity for uncertainty or “negative capability” (Bion, 1965) therapists will favor the effects of surprise, uncertainty and play in patients. This is what allows the reduction of the precisions of the patients' prediction priors, making it possible to “open up” to experiences, emotions, and thoughts that they did not have before (Connolly, 2022).

The therapeutic process in CATs induces perceptive awareness, including both interoceptive and exteroceptive awareness (Abbing et al., 2023). The psychotherapeutic use of multisensory processes is of great importance when considering the multisensory nature of self representations in the brain (Tsakiris, 2017). Multisensory integration of interoceptive, proprioceptive, and exteroceptive inputs, attributed mainly to the insular cortex activity and functional connections, supports body-ownership and agency over one's actions (Blanke et al., 2015; Salvato et al., 2019). In accordance, the insula has consistently been found to be active across aesthetic experiences in different sensory modalities (Brown et al., 2011).

Importantly, the interpersonal relational context in which aesthetic experiences emerge within the CATs, may engender intersubjective synchronization (Vaisvaser et al., 2024). Clinically relevant shared emotional processing reflected in interpersonal synchrony, was suggested to emerge from the coupling of active inference systems, underscoring the importance of embodiment and dynamical interaction (Gallagher and Allen, 2018).

Indeed, the use of one's body in the interactive constellation of CATs encompasses pivotal value. Experiencing oneself as undergoing an experience and being the source of her/his own motor actions is central to the phenomenal experience constituting self-consciousness, facilitating ownership and agency (Gallagher, 2000; Gallese and Sinigaglia, 2010). The aesthetic engagement may induce plasticity of body and PPS representations, especially in an interpersonal context (Drummond, 2024). The relational context endorses a shared process of predictive multisensory integration of events occurring in one's own action and may support predictions of the other's behavior and mutual adjustments during motor interactions (Fanghella et al., 2021). Moreover, self narratives arise from the lived experience, anchored in embodied activity. In traumatic circumstances and primitive mental states, CATs may enable to create narratives generated by the body and the art materials, these may be pre-symbolic, implicit and relational unconscious or unrepresented materials that have never been narrated by conventional means (Gallagher and Hutto, 2018).

The CATs enable the processing of the spatial and temporal aspects of selfhood. The body we work with (simultaneously) represents one's past, present, and future (concretely and symbolically), and creations are associated with expressions of time perception (Lev-Wiesel and Kissos, 2019). Moreover, aesthetic experiences have been shown to induce a sense of continuity or connectedness among past, present, and future selves (Pan and Jiang, 2023).

CATs may thus be applicable and effective in all levels of mental functioning and disorders of the self. Primary self-disturbances may require an intensified “vitalizing” intervention (Alvarez, 2012), using body movement, art materials, sound or music to enliven interpersonal exchange and “reclaim” patients, engaging them in the world of emotions and relationships (Vaisvaser, 2019). Higher level mental self-related processes require symbolization. This symbolic transformation concerns the various stages and processes that allow psychic reality to transform a “primary psychic matter” (“free energy”) into a matter endowed with reflexivity and subjectivity (Rabeyron, 2022). The use of imagery, symbolism, and metaphor via verbal and non-verbal expressive forms in CATs enable patients to externalize and further process emotions and experiences that they may not have been able to express in plain words, facilitating meaning-making processes (de Witte et al., 2021). These creative processes nurture the formation of increasingly complex, embodied and coherent internal (generative) representations, or models of the self in the world.

CATs invite and address the dialectic tension between the concrete and the symbolic, the somatic and the mental. They fluctuate between an inward and outward focus of attention, the “here and now” as well as mental time travel, memory recollections and mind-wandering; cultivating the capacity to engage in both poles (verbally and non-verbally) with more flexibility. These critical transitions and interactions lie at the core of psychological development and mental health. The processing of traumatic autobiographical memories may have a profound influence on individuals' wellbeing, as they have been suggested to be a transdiagnostic feature of multiple mental health difficulties (Dalgleish and Hitchcock, 2023). The multi-layered focus of therapeutic work and engagement in aesthetic experiences may soften the rigidity of model updating mechanisms, enabling autobiographical memory reconsolidation in light of corrective emotional relational experiences (Ecker et al., 2024; Vaisvaser et al., 2024).



Summary and conclusions

The paper interweaves contemporary perspectives on brain function related to the self, providing an infrastructure for the translational effort to bridge neuroscience and subjectivity, further grounding the psychotherapeutic use of the arts. Main comprehensions of the nested dimensions of self-dimensionality, the PP framework and brain network functioning are interlaced to discuss their clinical meaning and applicability. The interdisciplinary integration allows us to deduce that the self-experience and mental representations are bound to our embodied existence in the world and that the affective actuality and lived experience are crucial in the therapeutic field. This scaffolds the neuropsychological plasticity associated with the formulation of CATs, promoting relational artistic and creative engagement that fosters the multidimensional sense of self.

The psychotherapeutic work entails active participation in motor, multisensorial, affective, cognitive and social aspects of bodily experiences, contributing to the experience of the self as a situated agent, extended over time and space. CATs may enable the working through process in primitive non-verbal and pre-reflective states and may invite creative processes of narration, symbolic formation and metaphoric work, promoting figurability (Botella and Botella, 2005). These processes may facilitate the functional crosstalk and integration of brain networks, prompting experience-dependent plasticity in neural circuitry that may provide opportunities to enhance resilience (Sened et al., 2022). Moreover, the creative experiences of the therapists themselves prompts the willingness and openness to the “zone of uncertainty” and surprise, deepening receptivity while inviting patients to step into unconscious raw experience, coinciding with Bion's “O” (“Absolute Truth”, or “Ultimate Reality”, Bion, 1965). While transformations in K (Knowledge) occur through processes of “talking about” or “understanding”, transformations in O (Origin), occur by processes of being (Sandler, 2018). Moving and being moved, CATs enable intersubjective 'now moments' of surprise and implicit relational learning (Boston Change Process Study Group, 2018), fundamental for play and creativity (Winnicott, 1971). As therapists, we are committed to the ongoing processes of self and self-other explorations, to transference-countertransference (including somatic) transactions, and interpersonal attunement driving inter-brain synchronization and plasticity within therapeutic relationships. Neuroscience-informed self and self-other referential processing may help deepen receptivity to the experiences being communicated, leading to new understandings with transformative potential.

The multi-layered processes that CATs offer enable the individualized formulation of each case that integrally takes into account the subjective experience of the patient, the dimensions of the self and the possibilities for interconnectedness. At the intersection of the fields of neuroscience and CATs, the psychotherapeutic use of the arts holds great promise to provide a receptive meeting ground for the multidimensional self, nurturing its processing and integration.
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Objective

Individuals with autism spectrum disorder (ASD) exhibit impaired behavior synchronization, which is associated with social deficits. Numerous studies have demonstrated that rhythm-based interventions can effectively mitigate social deficits by promoting behavioral synchronization in individuals with ASD. Therefore, a review of the current literature is warranted in this field. The objectives of this review were to explore the effects of rhythm-based interventions on overall social skills and to study the differences in the effects of rhythm-based interventions on specific social skills.





Method

The databases PubMed, Web of Science, Scopus, and Psycinfo were systematically explored until March 2024. A total of eleven research studies, encompassing 408 participants diagnosed with ASD, were incorporated into the meta-analysis. Effect sizes (Hedges’ g) were computed for each comparison and amalgamated using random-effects models to evaluate the social skills of individuals with ASD. The methodological quality of each study was evaluated using the Physiotherapy Evidence Database scale(PEDro).





Results

Overall, some valuable observations were made. Rhythm-based interventions had a medium effect on the overall social skills for ASD (Hedges’s=0.681; 95%CI[0.075 to 1.286], P  < 0.05). Regarding domain-specific social skills, rhythm-based interventions had a large effect on social interaction (g = 1.299,95% CI [0.508 to 2.091]), a small effect on communication (g = 0.383, 95% CI [0.033 to 0.733], P  < 0.05), and a large effect on emotion (g = 1.752, 95% CI [0.294 to 3.210], P  < 0.05). However, we found a favorable but non-significant effect (g = 0.125, 95% CI [-0.039 to 0.289], P  >  0.05) of rhythm-based interventions on empathy. All study qualities were high (score≥6) using the Physiotherapy Evidence Database (PEDro) scale assessment.





Conclusion

This result indicates the importance of rhythm in the clinical rehabilitation of individuals with ASD. We suggest adding appropriate rhythmic elements to clinical interventions, particularly for individuals with ASD who are less socially competent.
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1 Introduction

Autism spectrum disorder (ASD), a pervasive neurodevelopmental disorder, is distinguished by challenges in social communication and interaction, in addition to repetitive behaviors, interests, and activities that may persist throughout one’s life (1). The prevalence of ASD has increased in recent decades, with 1 in 59 children in the United States and over 600,000 people in the United Kingdom, equivalent to a population prevalence of ∼1% (2). Continuing deficits in social communication and social development can be highly problematic for individuals diagnosed with ASD (3). These difficulties can impact a person’s ability to initiate social interactions, engage in reciprocal conversation, and maintain eye contact and joint attention (4, 5). Such challenges can lead to difficulties in forming and maintaining relationships, ultimately resulting in feelings of social isolation, loneliness, and a diminished quality of life (6).

Researchers has been focused on improving communication and social skills in children with ASD through evidence-based therapeutic interventions (7). Recent studies have been found rhythm-based interventions show several positive effects that enhance communication skills and develop social interactions in individuals with ASD (8–10). These rhythm-based interventions typically encompass a strong, consistent, and recurrent pattern of movement or sound (11–13). Strong rhythmic patterns can may trigger behavioral, neurological, and physiological rhythm changes in individuals with ASD that promote social connections (14). First, some studies found that after the rhythm-based intervention, the synchronization of social movement will be significantly improved for individuals with ASD (15, 16). Second, brain imaging studies have confirmed that rhythmic experiences is closely related to neural synchronization and play a key role in developing basic trust and feelings of connection with others (17, 18). A studies found compared to key-press task alone, rhythmic keystrokes can improve interbrain synchronization between children with ASD and their parents (19). Three, one study showed the act of dancing to music has been proven to trigger physiological synchronization, specifically in terms of heart rate intervals (20). Therefore, incorporating aspects of rhythm cues into interventions for patients with ASD holds great promise mainly because of the increasing emphasis on sensorimotor function in interventions for this population.

Rhythmic-based interventions (such as music and dance therapy) have increasingly emerged as promising compensation methods that can positively affect negative symptoms in individuals with ASD. A meta-analysis (21) showed that dance practice significantly alleviated the overall symptoms of ASD (standardized mean difference (SMD)=−1.48, 95%confidence interval(CI)[−2.55, −0.42], P =0.006, I2 = 75%) and improved social interaction(SMD=0.88, 95%CI [0.46 to1.30], P <0.0001, I2 = 0%), but had no significant effect on empathy (SMD=0.09, 95%CI [−0.25 to 0.42], P =0.61, I2 = 2%). Another recent meta-analysis (22) showed that music therapy was associated with a significant increase in social reactions among children with ASD (SMD=0.24, 95%CI [0.03, 0.46], I2 = 0%, P=0.03). However, music therapy did not elicit a significant increase in symptom severity (SMD=0.17, 95%CI[−0.04 to 0.38], I2 = 0%, P=0.12), social adaptive behavior (SMD=0.02, 95%CI[−0.44, 0.48], I2 = 0%, P=0.93), or speech (SMD=0.04, 95%CI[−0.39 to 0.47], I2 = 0%, P=0.86) in children with ASD.

Nonetheless, we have identified three gaps in the literature. First, previous studies rarely focused on the importance of rhythmic effects on social skills in individuals with ASD. Second, few reviews have distinguished between specific types of social skills (i.e., communication, social interaction, or emotion). It is difficult to identify the effects of rhythmic-based interventions on specific types of social skills among individuals with ASD. Furthermore, past reviews and meta-analyses had limitations including small sample sizes, absence of a control group, and study designs such as case studies or single-subject research lacking outcome measures.

Considering the crucial role of rhythm-based intervention for individuals with ASD in enhancing social skills. To better understand the effects of rhythmic interventions on social skills, a review of the current literature is warranted. The aim of the present meta-analysis, therefore, is to quantitatively evaluate the most recent studies on the effects of rhythm-based interventions on social skills of ASD individuals. It helps clinicians and rehabilitators design better intervention programs with key treatment factors for individuals with ASD. Consequently, the objectives of this review were to explore the effect of rhythm-based interventions on overall social skills and to study the effect of rhythm-based interventions on specific social skills.




2 Methods

The meta-analysis complied with the Preferred Reporting Items for Systematic Reviews and Meta-analyses(PRISMA) reporting checklist (23). Detailed search terms are shown in Supplementary Table 1.



2.1 Search strategy

We systematically searched the literature on the effect of rhythm-based interventions on social interaction skills for patients with ASD in PubMed, Web of Science, Scopus, and Psycinfo from the beginning of database construction of each database until March 2024. Our search strategy combined terms related to rhythm-based interventions (such as music, dance, or drums) and ASD. Additionally, we conducted a thorough manual search of the reference lists in all studies that were included, along with a comprehensive review to uncover additional pertinent articles (4, 21, 22, 24–27). Detailed search terms are shown in Supplementary Table 2.




2.2 Eligibility criteria

The quantitative synthesis for meta-analysis included only randomized controlled trials (RCTs) published in peer-reviewed English journals and reporting sufficient statistical details. Studies that did not involve comparison groups or did not provide comparison results between groups were not considered. Observational studies and other types of non-RCTs, such as cross-sectional, case-control, and cohort studies, as well as reviews, reports, papers, and policy documents, were excluded from the analysis.

The study focused on individuals diagnosed with ASD based on the criteria in the DSM (The Diagnostic and Statistical Manual of Mental Disorders) or other standardized diagnostic measures. There were no age restrictions. Excluded were studies that included participants with various disabilities that made it difficult to separate data relevant to children and adolescents with ASD. The main inclusion was any form of intervention that included rhythmic experiences, such as singing, playing the piano, drumming, etc., to the exclusion of other types of auditory stimuli that did not include rhythm. The studies that were not considered auditory interventions. Studies have measured social skill outcomes using validated instruments, such as communication questionnaires, emphasizing social skills.




2.3 Study selection and data extraction

Records that align with the specified search criteria will be imported into Endnote 20 software (Clarivate Inc., Philadelphia, PA, USA) for deduplication purposes. Two reviewers independently undertook the multi-step search process, evaluating studies based on titles, abstracts, and full texts to carry out an initial review. Any discrepancies between the reviewers were deliberated upon until consensus was achieved. If no agreement could be reached, a third reviewer intervened, making a conclusive decision after consultation with the original two reviewers. The agreement between the two reviewers during abstract and full-text screening was quantified using kappa values, in accordance with prior guidelines. The specific reasons for excluding full-text studies are detailed in Supplementary Table 3.

A standardized data extraction form was developed to meticulously collect and document the characteristics of each study. To ensure the accuracy and reliability of the data extraction process, it was performed independently by two reviewers. In instances where discrepancies arose, a third reviewer was involved to independently perform data extraction for resolution. The data collected encompassed a variety of crucial elements, including bibliographic details such as the author and year of publication, country/regions, participant characteristics like diagnostic criteria, sample age, sex, and sample size, as well as detailed descriptions of the intervention components, which covered the design, intensity, frequency, and length of the intervention, along with its setting. Information on the control group, outcome measures, and any relevant data was also meticulously documented. When certain relevant data were not available in the original papers, email inquiries were made to the corresponding authors to obtain the missing information. In cases where there was no response or the data could not be provided, the missing information was marked as “not applicable” (N.A.). Additionally, the ImageJ processing program (Version 1.50i, https://imagej.nih.gov/ij/) was employed to calculate the pixel value statistics for the defined selections and to extract numerical data from the figures.




2.4 Quality assessment

Two reviewers independently assessed the methodological quality of each study included in the analysis using the PEDro scale, which comprises 11 criteria related to eligibility, randomization, allocation, blinding of subjects and experimenters, intention-to-treat analysis, between-group comparisons, and outcome measures (28). The scores on the PEDro scale range from 0 to 11, with a median score of 6. Studies were categorized as excellent (9–10 points), good (6–8 points), fair (4–5 points), or poor (less than 4 points) quality (29). Any discrepancies in quality ratings between reviewers were resolved through discussion until a consensus was reached, with a third researcher intervening if necessary to make the final decision.




2.5 Data analysis

A meta-analysis was carried out to investigate the impact of exercise interventions on EFs. SMDs with 95% CIs were calculated for each study when utilizing different tools to assess outcome variables. The SMDs were determined and weighted based on the inverse variance of the study, taking into account sample sizes, outcomes, and cognitive measures. A random-effects model was applied to calculate potential effect sizes that were distributed heterogeneously, utilizing sampling error and between-study variance for effect size estimation (30).

Hedges’ served as the effect size indicator to address potential overestimation when fewer than 20 studies were included (31). The magnitude of Hedges’ values was categorized as small (Hedges’ g = 0.2–0.5), moderate (Hedges’ g = 0.5–0.8), and large effect (Hedges’ g > 0.8) (32). Statistical heterogeneity was assessed using I2 and the p-value for Q statistics, with I2 values representing low (≤ 25%), moderate (50%), or high (≥ 75%) levels of heterogeneity. Due to the inclusion of fewer than ten studies in each analysis, publication bias was not explored (33). The analysis was conducted utilizing the Comprehensive Meta-analysis version 3 software (Biostat, USA) (34).





3 Results



3.1 Study identification

Figure 1 shows the detailed article screening process. The initial search identified 4674 records from electronic databases using our literature search strategy (PubMed, n=714; Embase, n=515; PsycInfo, n=800; Scopus, n=2646). After deleting 1394 duplicate records using Endnote software, 3280 were screened. The manual deleted 590 duplicate records by a reviewer, and 2691 records were included. Of which, 2578 did not meet the inclusion criteria of this study based on their titles and abstracts. Finally, the full-text articles of 33 studies were screened; 22 were excluded, and 11 (35–45) were included in the present meta-analysis (Figure 1).

[image: Flowchart depicting the process of selecting studies for quantitative synthesis. Initially, 4,674 records were identified across databases: 800 from PsycInfo, 714 from Pubmed, 515 from Embase, and 2,646 from Scopus. After screening 3,280 records, and assessing 2,691 for eligibility, 113 meta-analyses were included. Eleven were finally selected for quantitative synthesis. Exclusions include 590 records manually, 2,578 by titles/abstracts, and 102 by full text, with specific reasons like inability to obtain data, full-text articles, non-RCT inclusion, systematic reviews, and conferences.]
Figure 1 | Flow diagram of the article screening process.




3.2 Study characteristics

The characteristics of each study are summarized in Table 1. 11 (35–45) studies were included in this meta-analysis published from 2014 to 2023, suggesting that rhythm-based interventions for social skills in individuals with ASD have been explored constantly in this field. Of the included interventions, four (35, 39, 40, 42) were conducted in the Germany, two (41, 44) were conducted in USA. The remaining intervention studies were conducted in Iran (38), Canada (43), India (36), Brazil (45), and Romani (37).

Table 1 | Study characteristics meeting inclusion criteria.


[image: A table comparing multiple studies on interventions for autism spectrum disorders. Columns include study, country/region, diagnostic criterion, sample age, male/female ratio, sample size, intervention type, setting, control, and outcome measure. Specific interventions listed are music-based social skills training, music training, dance/movement therapy, rhythm training, and tabletops activity, with various frequencies and durations. Outcome measures include scales assessing social skills, psychological well-being, body awareness, empathy, school social skills, and others. Countries featured are USA, Iran, Germany, Canada, India, Brazil, and Romania.]
The total sample size included in this meta-analysis was 408 participants, including both experimental (n=214) and control (n=195) groups. Eight studies (36, 38–44) focused on participants with official ASD diagnoses based on the established diagnostic criteria, while three studies (35, 37, 45) did not provide specific details regarding the methods used for ASD diagnosis. The participants ranged from preschool children to adults. Music, dance, rhythm, and piano training were used as interventions in the experimental group, and Waitlis, social skill training, tabletop activities, traditional movement training, non-music control intervention, and traditional care were conducted in the experimental group—intervention settings, including the group and individual. The intervention frequency ranged from one to four times per week, each lasting 30–90 min. It is important to note that session time here refers to the total intervention time, not the rhythm-based intervention. The current systematic review conducted an extensive search strategy to investigate the potential significance of rhythm information for individuals diagnosed with ASD. A total of 11 studies were incorporated in the systematic review, offering valuable insights for enhancing rehabilitation programs for individuals with ASD.




3.3 Meta-analysis for effects of rhythm-based interventions for individuals with ASD

The main outcomes of this meta-analysis are described in Table 2 and Figures 2–6. Studies investigating the effects of rhythm-based interventions on social skills in individuals with ASD (n = 248) were identified as suitable for and included in the meta-analysis. Of the five (35, 36, 38, 39, 43) studies with eight outcomes that evaluated rhythm-based interventions on overall social skills, the results presented in Figure 2 indicate a medium effect size for individuals with ASD on overall social skills (g= 0.681; 95%CI[0.075 to 1.286], P  < 0.05) with high heterogeneity. Two (36, 45) studies with six outcomes evaluated social interaction, and the results showed that rhythm-based interventions had a large effect on the social interaction of individuals with ASD (g = 1.299; 95%CI[0.508–2.091], P  < 0.05) with high heterogeneity. Three (37, 40, 45) studies with five outcomes revealed large effects of rhythm-based interventions on communication (g = 1.522, 95% CI [0.631 to 2.414], P  < 0.05) in tandem with high heterogeneity. Three (35, 44, 45) studies with six outcomes concentrated on emotion specified significantly large effects(g = 1.752, 95% CI [0.294–3.210], P  < 0.05) with high heterogeneity. In addition, four (36, 39, 40, 42) studies with 11 outcomes showed a favorable but non-significant effect (g=0.125, 95% CI [-0.039 to 0.289], P >  0.05) of rhythm-based interventions on empathy in individuals with ASD with low heterogeneity.

Table 2 | Summary of the effect of the rhythm-based interventions for individuals with ASD.


[image: Table summarizing rhythm-based interventions for individuals with ASD, showing outcomes, Hedges's (95% CI), z-values, p-values, and I² percentages. Significant outcomes include social skills (p=0.028), social interaction (p=0.001), communication (p=0.001), and emotion (p=0.018). Empathy shows no significant difference. Bolded p-values indicate statistical significance.]
[image: Forest plot showing studies with Hedges' g values, confidence intervals, and p-values. Studies include Ghasemtabar (2015), Sharda (2018), Bharathi (2019), Koch (2015), and Bergmann (2021). P-values range from 0.000 to 0.954. The total effect size is 0.603 with a confidence interval of 0.053 to 1.152. A blue diamond represents the overall effect size.]
Figure 2 | Forest plots for the effect of rhythm-based interventions on overall social skills.

[image: Forest plot showing effect sizes from multiple studies with Hedges's g values, confidence intervals, and p-values. Studies include Bharathi et al. (2019) and Teixeira-Machado et al. (2022). Effect sizes range from 0.180 to 2.864. The overall effect size is 1.299.]
Figure 3 | Forest plots for the effect of rhythm-based interventions on social interaction.

[image: Forest plot showing Hedges's g values with 95% confidence intervals for several studies. Values range from -0.076 to 3.775, with significant findings for three studies by Teixeira-Machado et al. in 2022 and one by Koehne et al. in 2016. The overall effect size is 1.522 with a confidence interval of 0.631 to 2.414.]
Figure 4 | Forest plots for the effect of rhythm-based interventions on communication.

[image: A forest plot showing effect sizes and 95 percent confidence intervals for several studies. Studies listed include Srinivasan et al. (2015), Bergmann (2021), and Teixeira-Machado et al. (2022). Hedges's g for individual studies ranges from 0.185 to 5.665, with a total effect size of 1.752. The plot includes a diamond shape representing the total combined effect size, with confidence intervals shown for each study.]
Figure 5 | Forest plots for the effect of rhythm-based interventions on emotion.

[image: Forest plot displaying studies from 2015 to 2019, each showing Hedges's g, confidence intervals, and p-values. Effect sizes vary, with most confidence intervals crossing zero. A diamond at the bottom represents the overall effect size, indicating no significant difference.]
Figure 6 | Forest plots for the effect of rhythm-based interventions on empathy.




3.4 Quality assessment

Table 3 provides an evaluation of the quality of the studies included in the analysis. On average, the studies exhibited a high level of quality, with a mean quality score of 7. Many of the studies received lower marks due to the absence of blinding, which is often unavoidable in exercise intervention trials given the study design. Scoring two points for the blinding of participants and therapists involved in these interventions is particularly difficult.

Table 3 | Methodological quality assessment of included studies.


[image: Table comparing studies with PEDro scores and methodological quality ratings. Studies include LaGasse, Ghasemtabar, Koch, and others, with scores ranging from six to ten. Most studies have a “Good” quality rating, except for Sharda et al. which is rated “Excellent”. PEDro criteria are marked for each study.]




4 Discussion

This is the first systematic quantitative analysis review focusing on specific rhythm techniques as the primary component of interventions targeting social skills in individuals with ASD. Existing evidence suggests a moderate to large effect of rhythm-based interventions on overall social skills (g = 0.681), social interaction (g = 1.299), communication (g = 1.522), and emotion (g = 1.752) compared with the control group. However, we did not observe a statistically significant effect (g = 0.125) of rhythm-based interventions on empathy among individuals with ASD. This is partially consistent with an earlier meta-analysis supporting rhythm-based interventions for ASD in several social skills (21, 22). For example, Chen et al. found that dance practice can significantly improve social interaction but does not significantly affect empathy for individuals with ASD. Another meta-analysis of music therapy indicated that music therapy only improved social reactions among children with ASD. However, music therapy did not improve social adaptive behavior or speech in children with ASD.

Our findings regarding the positive effects of rhythm-based interventions on overall social skills extend the results of previous systematic reviews (4). In addition, we mentioned previously the results of dance and music therapy. Our review confirmed a moderate to large training effect on overall social skills in individuals with ASD. This provides positive information for the rehabilitation education of children with clinical ASD. The underlying mechanism of rhythm-based interventions that induced social skill improvements may be related to two aspects. First, rhythm-based interventions usually involve a clear beat on the metronome. These clear beats can easily evoke synchronous behaviors (such as emotes, pronunciation, intonation, and body expression) and neural synchronization (18, 46). These synchronous behaviors and neural synchronization have significant social implications, particularly in enhancing social connections (47, 48). Another possible explanation is that these rhythm-based interventions are usually accompanied by music to sing or dance, which increases the production of the neuropeptides oxytocin and vasopressin (49, 50). These two hormones are beneficial for improving social skills in individuals with ASD (51, 52).

A lack of communication and social interaction is regarded as one of the core characteristics of primary social dysfunction in ASD (53). Interventions that utilize rhythm have been shown to markedly enhance social interaction and communication when compared to other forms of physical activity or no intervention at all. Several previous reviews also support these results. Notice that all primal studies interventions can be considered embodied rhythmic interventions. Therapists could incorporate rhythm into interventions for individuals with ASD to improve communication, social interaction, and emotional organization (54). By using rhythm as a tool, therapists can connect with individuals with ASD on a social level, fostering a sense of understanding and recognition (11). This in turn can lead to stronger social bonds and encourage prosocial behavior among pairs of individuals with ASD (55). Additionally, research has shown that activities involving synchronization, entrainment of rhythmic vocalizations, and bimanual motor actions can effectively stimulate speech, motor skills, and language related-brain networks in individuals with ASD (8, 25). These early findings suggest that rhythm- based interventions can promote cortical reorganization and functional changes through neuroplasticity.

Empathy, which is the capacity to comprehend and resonate with the emotions of others, showed varied outcomes with rhythm-based interventions, leading to a meta-analytic effect size that was not significant. The dance intervention also showed no improvement in empathy for ASD in a recent meta-analysis (21). This may have something to do with the complexity of empathy. Empathy is a multi-dimensional phenomenon encompassing both cognitive and affective components. These two components are cognitive empathy and affective empathy (56). Our study does not distinguish between cognitive and affective empathy (56) in calculating the process. Therefore, there may be some bias. Future research should determine the effects of rhythm intervention on different empathies. Conversely, some researchers argue that the neurological systems responsible for empathy may be compromised in individuals with autism spectrum disorders, making it challenging to see improvement through short-term training (57). Thus, Future research should consider rhythm-based interventions administered at higher dosage levels and over extended periods for better efficacy.

The current systematic review conducted an extensive search strategy to investigate the potential significance of rhythm information for individuals diagnosed with ASD. In total, 11 studies were included in the systematic review, providing helpful information for optimizing rehabilitation programs in individuals with ASD. A recent study reported that individuals can use rhythm information to regulate neural oscillatory characteristics and cognitive contributions. This provides a preliminary theoretical basis for our result regarding rhythm intervention to improve social cognition (58). Compared with TMS and tACS, rhythmic visual and sound stimulation has less risk and higher acceptability and has a specific application prospect in clinical rehabilitation. Whether rhythm intervention can be used to regulate brain activity and improve social skills for individuals with ASD still needs more research to explore the neural mechanism behind it.

The present study contains some limitations that may limit the quality of the evidence. First, only studies in English were included; hence some relevant studies in other languages might have been overlooked. Second, this study had significant heterogeneity, and further subgroup analysis of the results was impossible due to the limited number of RCTs. Moreover, it should be mentioned that the current study only analyzed rhythm as a factor of intervention rather than an intervention.




5 Conclusion

Rhythm-based interventions are an effective way to improve the social ability of individuals with ASD. This result indicates the importance of rhythm in the clinical rehabilitation of children with ASD. We suggest adding appropriate rhythmic elements to clinical interventions, especially for individuals with ASD who are less socially competent. Future research could provide insight into the mechanisms underlying the benefits of rhythm interventions in individuals with ASD.
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The evidence base for the effectiveness of art therapy continues to grow, even as a mechanistic understanding of how art therapy works remains limited. One promising avenue for increasing our understanding of how and why art therapy works is through the lens of neuroscience. A neuroscience-based approach to art therapy provides opportunities for improving understanding of the neural processes that underlie the complex interaction between perception, cognition, emotion and behavior that play out in the art therapy process. Understanding how therapeutic change occurs can result in improved treatment and better outcomes for clients. However, it can be tricky to connect art therapy and psychological theory directly to neural responses. The purposes of this perspective are to provide an overview of the current evidence and limits of neurobiological concepts of neuroplasticity, mirror systems, and interoception as applied to art therapy practice, and to provide updated information about outdated concepts that are still actively used in clinical practice. Critical analysis and understanding of the current scientific knowledge base can then be used to guide art therapy practice and support the development of hypothesis-based research to determine the primary mechanisms that drive the observed effects of art therapy interventions.
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1 Introduction

Humans have engaged in art making for thousands of years, and one can make the argument that creativity is a hallmark of being human (Morriss-Kay, 2010; Zaidel, 2013). Humans use art and creativity for communication, self-expression, self-healing, and creating community. Therapeutic art is the structured use of the human creative impulse to enhance emotional well-being, while the profession of art therapy has its roots in the US and Britain in the 1940s (Vick, 2003; Waller, 2013). Art therapy as practiced by trained and credentialed art therapists “enriches the lives of individuals, families, and communities through active art-making, creative process, applied psychological theory, and human experience within a psychotherapeutic relationship” (American Art Therapy Association, n.d.).

There are roughly 80 years’ worth of anecdotal evidence and case studies showing that art therapy is helpful on an individual basis. There are also a growing number of qualitative and quantitative studies on the effectiveness of art therapy across populations and treatment settings (Dunphy et al., 2018; Jiang et al., 2020; Kaimal et al., 2018; Masika et al., 2020; Newland and Bettencourt, 2020; Walker et al., 2018; Xu et al., 2020). Thus, the evidence base for the effectiveness of art therapy continues to grow, even as we do not really know how or why it is effective.

One promising avenue for increasing our understanding of how and why art therapy works is through the lens of neuroscience (Khalil et al., 2019; Khalil and Demarin, 2023; King et al., 2019). This approach is especially promising because art-making directly engages visual and tactile sensory inputs that are integrated with emotion, memory, and cognition, that in turn affect voluntary and involuntary motor outputs (Kaimal et al., 2018; Kandel et al., 2021; Magsamen and Ross, 2023; Pénzes et al., 2023). The framework of the Expressive Therapies Continuum (ETC) explicitly incorporates this perspective for art therapy assessment and treatment (Van Meter and Hinz, 2024).

Goals of a neuroscience-based approach to art therapy are threefold. First, an improved understanding of the neural processes that underlie the complex interaction between perception, cognition, emotion, learning, memory, and behavior can lead to an understanding of how therapeutic change occurs, resulting in improved treatment and better outcomes for clients. Second, we can use the data to inform the public about the effectiveness of art therapy, arguably a niche field, to provide accessible, safe, and effective services, and third, this understanding can be used to support the development of hypothesis-based, mechanistic research.

However, it can be tricky to connect art therapy and psychological theory directly to neural responses. Further, high-level cognitive, emotional, and symbolic processing requires complicated interactions involving multiple brain regions (Camacho et al., 2023; Dum et al., 2019; Han et al., 2021; Tseng et al., 2023). There are crucial aspects to consider when applying neuroscience-based frameworks to the practice of art therapy. We need to have a clear understanding of terminology, think critically about data in context, and update our understanding as new data become available, particularly when applying that information to clinical practice. The choice to share information with clients must be made in the context of the individual treatment plan and information must be accurate. People prefer explanations for psychological phenomena that include a neuroscience component, even when the information is irrelevant (Bennett and McLaughlin, 2024; Hopkins et al., 2016; Weisberg et al., 2008, 2018). We need to be wary of oversimplifications, avoid attributing causality to correlational data, and provide accurate, relevant information, even if incorrect or outdated information is attractive. The purposes of this perspective are to provide an overview of the current evidence and limits of neurobiological concepts applied to art therapy practice, and to provide updated information about outdated concepts that are still actively used in clinical practice.


1.1 Evidence and limits: neuroplasticity

Brain tissue is composed of neurons and glia. Myelinated axons comprise the white matter and the cell bodies, dendrites, and synapses comprise the gray matter (Kandel et al., 2021). Synaptic plasticity is the activity-dependent change in the size and number of synaptic contacts that result in the brain’s ability to adapt and change in response to experience, called neuroplasticity (Kandel et al., 2021; Pittenger and Duman, 2008). Neuroplasticity can result in measurable anatomical changes such as changes in cortical thickness and/or the amount of gray matter.

Neuroplasticity is thought to be disrupted or impaired in mental health disorders such as anxiety, depression, post-traumatic stress disorder (PTSD), and substance use disorders (Appelbaum et al., 2023; Fuchs et al., 2004) and is associated with reduced density of dendrites and synapses in the cortex (Pittenger and Duman, 2008). That is, the brain’s capacity to reshape its structure and rewire its connections by strengthening or weakening synaptic transmission is impaired.

These data, along with long-term data about the timing and the efficacy of traditional antidepressants, have fundamentally changed our understanding of the causes of depression. The monoamine theory of depression posits that depression is due to depletion of serotonin, norepinephrine, and/or dopamine in the central nervous system. The theory is consistent with the fact that antidepressants elevate the levels of these neurotransmitters. However, the length of time it takes to see antidepressant effects and the lack of evidence of a primary dysfunction of a specific monoamine system in patients with major depressive disorders suggest that traditional antidepressants may work by supporting neuroplasticity rather than reversing monoamine depletion (Artin et al., 2021). The neuroplasticity theory of depression is supported by data that indicate that the treatment response to classic antidepressants, ketamine, and serotonergic psychedelics may be mediated by changes in neuroplasticity resulting from in increased density of dendrites and synaptic connections (Artin et al., 2021; Hess and Gould, 2023; Pittenger and Duman, 2008; Vargas et al., 2023; Wang et al., 2022).

The neuroplasticity theory of depression provides a plausible framework for the effects of art therapy on depression (Dunphy et al., 2018; Jiang et al., 2020; Kaimal et al., 2018). Creativity is associated with changes in functional connectivity and the expression of genes linked to synaptic plasticity (Orwig et al., 2021). Serotoninergic psychedelic use is associated with increased spontaneous creative insights that are accompanied by changes in the connectivity of the default mode network (Mason et al., 2021).

Creativity training and artistic training appear to result in neuroplastic changes in organization, activity, and connectivity in frontal, emotional, and sensory circuits (Schlegel et al., 2015; Sun et al., 2016, 2020), while depression and PTSD are both associated with dysfunctional plasticity and synaptic loss in prefrontal circuits associated with cognition, emotion, and memory (Appelbaum et al., 2023). If neuroplasticity is mechanism that links healing and creativity, then interventions that increase creative engagement might be effective in alleviating depression. The challenge will be in testing whether art therapy results in neuroplastic changes that correlate with reduced symptoms of depression and whether those effects are specific to the art therapy interventions.



1.2 Evidence and limits: mirror neuron systems

In the 1990s, researchers at the Università degli Studi di Parma, discovered neurons in the frontal and premotor cortex of macaque monkeys that fired when the monkey performed a movement and when it observed the same movement by another monkey or a human (Kilner and Lemon, 2013). There is evidence that mirror neurons exist in homologous regions of human brains (de la Rosa et al., 2016; Iacoboni and Dapretto, 2006; Kilner and Lemon, 2013), and these systems are involved in movement recognition, selection of movement, and imitation (Iacoboni and Dapretto, 2006; Mukamel et al., 2010). A recent study showed populations of neurons in mouse hypothalamus are active during aggressive behavior and when seeing aggressive behavior of other mice. External activation of those neurons resulted in aggressive behavior, providing direct evidence of mirror neuron systems in social behaviors (Yang et al., 2023).

In humans, mirror systems are thought to transform sensory observations of others’ actions to an internal visceromotor representation of the action goal, such as reaching for a piece of food, to support planning and control of behavior (Rizzolatti and Sinigaglia, 2016). There are correlational and indirect data that that mirror systems underlie the ability to infer the intentions of and emotions of others based on one’s own internal experiences (Heyes and Catmur, 2022; Napolitano, 2021), that motor resonance to stimuli representing social connection positively correlates with empathy scores (Guidali et al., 2023), and that mirror systems support social interaction and learning during childhood development (Dickerson et al., 2017). However, mirror neurons also respond to non-natural movements of inanimate objects (Napolitano, 2021), and the direct evidence that mirror systems are involved in higher level cognitive or empathetic processes is limited (Heyes and Catmur, 2022).

The process of art making is integral to the art therapy process. It is likely that mirror systems are activated when art therapists observe clients’ making art. In fact, it is tempting to speculate that activation of mirror systems may be related to the psychodynamic concept of countertransference. This speculation underscores that caveat that any inferences we make about client behavior, cognition and emotions, even if we frame them as based on mirror systems, still arise from our own internal visceromotor representations, which are based on our own learning, experiences and emotions. Further, positing a mirror neuron system to underlie therapeutic relationship does not change the fact that that mirror systems do not fully explain relational phenomena such as behavioral synchrony and entrainment (Denworth, 2023; Wheatley et al., 2012; Wohltjen et al., 2023), phenomena that may also be important in building therapeutic relationships.



1.3 Evidence and limits: interoception and the brain-gut axis

The central nervous system (CNS) receives information about the internal state of the body from the vagus nerve of the parasympathetic nervous system (Breit et al., 2018). The vagus nerve is a mixed nerve, with motor neurons that of the convey parasympathetic motor output to internal organs (~10–20%) and sensory neurons that convey information about the internal state of the body to the brain (~80–90%) (Breit et al., 2018; Paciorek and Skora, 2020). The motor outputs are responsible for the “rest and digest” functions that counterbalance sympathetic “fight or flight” responses. The vagal sensory neurons project to a wide range of brain regions, including brainstem nuclei, the insula, the thalamus, hippocampus, amygdala (Breit et al., 2018; Engelen et al., 2023). Vagal sensory projections give rise to interoception, knowledge about the internal state of the body. Interoception that can occur at several levels. The non-conscious level is associated with homeostatic and allostatic mechanisms and with the sense of self and body ownership. The preconscious level is thought to influence cognition, affective processing, and decision-making. The conscious level includes direct awareness of the body, along with metacognitive awareness of body processes and emotions (Engelen et al., 2023).

Interoception can include sensations such as heartbeat awareness, pain and temperature signals as well as hunger and satiety signals (Breit et al., 2018) that can affect behavior on preconscious or conscious levels, and might presumably be reflected in the art process. Information about and responses to the internal condition of the body can be influenced by gut microbiome. The brain-gut axis can influence regulation of the stress response, immune function, digestion, and heart rate (Palacios-García and Parada, 2020) as well as brain systems involved in mood and anxiety disorders, PTSD, substance use disorders, and eating disorders (Breit et al., 2018; Engelen et al., 2023; Palacios-García and Parada, 2020).

Parasympathetic activity is referred to as vagal tone. Higher vagal tone is thought to be adaptive. It is indirectly measured by heart rate variability (HRV) which is thought to determine relative contributions of the parasympathetic motor system to control of heart rate (Laborde et al., 2017). HRV refers to how much variability occurs in the interval between heartbeats. For example, two individuals may each have a resting heart rate of 60 beats per minute. The individual with one beat exactly every second would have low HRV, while the individual with an interval between beats that varies in a range of a beat every 0.75–1.25 s would have a higher HRV. While there are more than 70 variables that can be considered in measuring HRV, in general, higher HRV is associated with more relative parasympathetic input, greater vagal tone, lower stress levels, and potentially better cognitive and emotional regulation (Laborde et al., 2017).

These data suggest that art therapy interventions that focus on interoceptive processes might be possible therapeutic targets. The activation of central and peripheral systems in art making could plausibly interact with the three levels of interoception, with the potential of using HRV as an outcome measure.



1.4 Myth: one region, one function

The first direct evidence of the role of the brain in human behavior was from the loss of specific functions after brain injuries or strokes, demonstrating that a specific region was necessary for a specific function. The early localization of function data led to the first understanding of functional roles of brain regions. For example, the removal of Henry Mollasion’s temporal lobe as a treatment for otherwise intractable epilepsy led to the understanding the different brain regions are necessary for retention of explicit and procedural memories (Baro and Priftis, 2023). Another example is the post-mortem brain damage in patients with aphasia studied by Paul Broca in the 19th century. These studies led to an eponymously named anatomical region, Broca’s area, thought to be necessary for language production (Rutten, 2022). In part because brain function in living humans can now be measured noninvasively by techniques such as electroencephalography (EEG), positron emission tomography (PET), magnetoencephalography (MEG), and functional magnetic resonance imaging (fMRI) (Konopka et al., 2024), these localization of function studies have given way to the understanding that complex cognition and behavior are associated with the activity of multiple cortical and subcortical brain regions organized into complex bilateral networks (Koban et al., 2021). Single brain structures may be necessary for a given function, but they are not sufficient by themselves.



1.5 Myth: triune brain

Paul MacLean’s Triune Brain Theory emphasized the hierarchical function of three key brain regions that were said to reflect evolutionary steps from reptiles to early mammals and to late mammals (MacLean, 1982). MacLean’s theory was based in part on Paul Broca’s work showing an evolutionarily conserved anatomical region around the edge of the brain stem, and used the term “limbic” to describe this region (Ploog, 2003). The protoreptilian brain included parts of the midbrain, diencephalon, and basal ganglia and was said to be responsible for instinctive, species-typical, and routine behaviors. The paleomammalian brain represented the transition from retile to mammals and included the limbic system, and was said to be responsible for maternal care, vocal communication, and play. Finally, the neomammalian brain comprised the neocortex and thalamus, and was thought to be the basis of sensory, cognitive, and linguistic processes (Ploog, 2003).

This theory has been discredited because the assumption that each “newer” region was anatomically layered upon the “older” regions reflects an incorrect understanding of evolution (Cesario et al., 2020). In the triune brain formulation, reptilian brains would not have limbic or neocortical regions. However, brain structures are evolutionarily conserved from reptiles to mammals. Instead, the homologous structures differ in size and proportion (Cesario et al., 2020). Steffen’s Adaptive Brain Theory is a more recent alternative evolutionary theory that posits interdependent networks that support adaptation, survival, and reproduction (Steffen et al., 2022). In this conceptualization, the integration of interoceptive and exteroceptive information enables optimal adaptation to continuously changing internal and external environments.

While the triune brain theory has been used to explain and normalize behaviors and emotional responses, the conceptualization of a part of the brain as independently instinctual has the potential to cause harm or impede therapeutic progress. Ascribing behavior related to the autonomic nervous system as controlled by the “reptilian-brain” implies that one has no choice about the “instinctive” behavior. It implies judgments about the behaviors or the person, and in some cases, individuals may use this language to avoid uncomfortable change.

The evolutionary perspective that humans have integrated functions that are adaptive for fast survival responses is important but is better served by an approach that identifies specific structures associated with cognition, behavior, and emotion in context. Using language related to adaptive responses is more consistent with meeting treatment goals around improving coping skills and creating behavioral change.



1.6 Myth: right brain vs. left brain

One of the most pernicious myths associated with human creativity is that the “right brain” is exclusively associated with creativity and the “left brain” is exclusively associated with analytical skills. While there are important structural and functional asymmetries (Esteves et al., 2020; Khalil and Demarin, 2023), unless you are a sleeping dolphin (Mascetti, 2021), both hemispheres are active and communicating all the time. The corpus callosum in healthy humans has ~100 million myelinated axons (Goldstein et al., 2023). Severing those connections to treat intractable epilepsy resulted in disconnection syndromes and communication impairments that were overgeneralized in popular culture.

While high creativity is associated with more interhemispheric connectivity (Khalil and Demarin, 2023), data indicate that art-making or creativity can enhance or change connections between neurons in many brain regions (Khalil and Demarin, 2023; Orwig et al., 2021; Schlegel et al., 2015; Sun et al., 2016). Further, creative cognition requires integration of regions and networks across both hemispheres (Patil et al., 2021). The artificial separation of analytic and creative skills, or of science and art, implies that people are only capable of one or the other. This approach can subtly undermine an individual’s sense of capability and self-efficacy, rather than supporting an integrated frame of healing through artmaking and creativity.




2 Discussion

The human nervous system is complicated, and researchers are coming to understand that most complex behavior is related to complex patterns of brain activity. Art therapists work with rich, complex behavior, using art created within a therapeutic relationship as a proxy for and communication of internal experience. A neuroscience-based approach provides an avenue for understanding the interplay of sensation, perception, cognition, memory, emotion, and behavior.

There are several neuroscience-based frameworks that provide means of conceptualizing complex behaviors within the art therapy setting and that can be utilized as frameworks for art therapy assessment and intervention (Czamanski-Cohen and Weihs, 2016; Hass-Cohen, 2024; Kaimal, 2019; Lusebrink and Hinz, 2020; Vaisvaser, 2021; Van Meter and Hinz, 2024). Further there are preliminary studies exploring the physiological effects of art making and art therapy using quantitative EEG recordings (Belkofer et al., 2014; Konopka et al., 2024), measurements of salivary cortisol (Kaimal et al., 2016), and brain imaging techniques such as fNIRS (Kaimal et al., 2017; King and Kaimal, 2019) and fMRI (Payano Sosa et al., 2023; Walker et al., 2018) to measure physiological responses to art making and art therapy. Future expansions could also include simple, non-invasive methods such as smartwatches or Fitbits to measure heart rate, HRV, and/or sleep that could be correlated with self-report and art-based qualitative measures to develop testable mechanistic hypotheses and further develop neuroscience-based art therapy frameworks.



3 Conclusion

It is important to continually update our understanding by critically appraising and incorporating new data, discarding out of date theories, and implementing new knowledge with care, curiosity, and compassion.

Critical analysis and understanding of the current scientific knowledge base can be used to guide the development of individualized therapeutic goals within art therapy practice and support the development of hypothesis-based research to determine the primary mechanisms that drive the observed effects of art therapy interventions.
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Introduction: Eating disorders (ED) are characterized by serious and persistent disturbances with eating, weightcontrol, and body image. Symptoms impact physical health, psychosocial functioning, and can be life-threatening. Individuals diagnosed with an ED experience numerous medical and psychiatric comorbidities due to issues caused by or underlying the ED. Therefore, it is vital to address the complex nature of an ED, as well as the comorbid and underlying issues. This necessitates a psychotherapeutic approach that can help to uncover, explore, and support working through unresolved emotions and experiences. Guided Imagery and Music (GIM) is an in-depth music psychotherapy approach utilizing therapist-programmed music to support the client in uncovering and examining underlying and unresolved issues. The literature surrounding the use of GIM with clients in ED treatment is anecdotal and comprised primarily of clinical case studies.
Method: This secondary analysis, based on a descriptive feasibility study that integrated GIM sessions into the client’s regular ED treatment and examined 116 transcripts from a series of sessions of eight clients.
Results: Thematic analysis of the transcripts identified nine subthemes and three themes that emerged. These themes include emotional landscape (feeling stuck, acknowledging emotions, and working through unresolved emotions), relationships (self, others, and eating disorders), and transformation and growth (finding strength, change, and empowerment). A short series of GIM sessions helped ED clients identify and address issues underlying the ED and to gain or reclaim a sense of self that enabled them to make choices for their life that support their recovery and sense of empowerment. Intertextual analysis revealed imagery indicative of the Hero’s Journey.
Discussion: Further, how engagement in this embodied aesthetic experience stimulates perceptual, cognitive, and affective brain functions which are key in fostering behavioural and psychological change is explicated as it relates to ED treatment and recovery.
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1 Background

The hallmark characteristics of eating disorders (EDs) include the persistent disturbance of eating behaviors, weight control, and body image. These behaviors significantly impact one’s relationship with their body and weight, as well as their physical health and psychosocial functioning (American Psychological Association, 2013). Accurate estimates regarding how many individuals worldwide struggle with an ED are challenging, as many do not seek treatment due to feeling embarrassed to report symptoms or being in denial of symptoms (Smink et al., 2012; Steward and Robinson, 2018). Projections indicate that 70 million people worldwide are diagnosed with an ED and incidence rates have been increasing since early 2000, including increases in severe ED cases and a 66% increase in hospital admissions in 2020 (Beat Eating Disorders, 2021; Hott et al., 2015; Keel, 2018; Keski-Rahkonen et al., 2007; Rikani et al., 2013; Steinhausen and Jensen, 2015; STRIPED Harvard, 2020).

While EDs are characterized by a range of behaviors related to eating, weight, and body image, these manifest differently with each diagnosis. Individuals diagnosed with anorexia nervosa (AN) experience low body weight and an intense fear of gaining weight, while those with Bulimia nervosa (BN) experience episodes of bingeing and purging. Individuals with binge eating disorders (BED) demonstrate a lack of control related to eating and engage in overeating food in a short period of time (American Psychological Association, 2013). EDs are not characterized by a single risk factor or cause. The growing body of literature indicates there are multiple risk factors that impact the development of an ED (Ely and Kaye, 2018). These include three distinctive areas: (1) genetic, (2) psycho-developmental, and (3) sociocultural factors (Anderson-Fye, 2018; Jacobi et al., 2018; Stice and Shaw, 2018; Vögele et al., 2018; Wade and Bulik, 2018; Wade et al., 2006). Researchers and clinicians recognize that the entangled nature of these risk factors along with comorbid health issues and mental health diagnoses can prolong ED symptoms (Rikani et al., 2013). This type of complex constellation suggests that attention be given to understanding if a risk factor is an integral part of the ED (i.e., body dissatisfaction) or the effect of the prolonged disordered eating or symptom use (i.e., mood disturbances or changes in serotonin) (Abbate-Daga et al., 2014; Backholm et al., 2013; Biffl et al., 2010; Braun et al., 1994; Bulik et al., 2004; Costello and Angold, 1995; Faje et al., 2014; Fairburn et al., 1999; Halmi et al., 2000; Wade and Bulik, 2018). This broaden perspective recognizes that one’s overall health is impacted by contextual and interactive factors, as well as an understanding of the unique characteristic of their illness (Martin and Felix-Bortolotti, 2010).



2 Eating disorders: a complex clinical profile

The concept of a complex clinical profile is a broad way of understanding that health and various aspects that contribute to one’s health are impacted and complicated by one’s unique circumstances (Manning and Gagnon, 2017; Martin and Felix-Bortolotti, 2010). In the context of an individual diagnosed with an ED, psychological and medical comorbidities, as well as social and cultural factors impact the treatment and recovery process (Anderson-Fye, 2018; Halmi, 2018; Mehler, 2018). This acknowledges the interactive nature of these comorbidities and sociocultural factors and their collective impact on ED treatment and recovery.

Individuals diagnosed with an ED experience a significant incidence of psychiatric comorbidities, specifically anxiety disorders, substance use disorders, personality disorders, and post-traumatic stress disorder (PTSD) (Braun et al., 1994; Costello and Angold, 1995; Faje et al., 2014; Halmi et al., 2000; Herzog et al., 1992; Hudson et al., 2007; Kaye et al., 2004; Tagay et al., 2014). Medical complications are common due to weight loss, malnutrition, purging, and overeating (Mehler, 2018). The frequency and severity of ED behaviors impacts every system of the body causing cardiac complications, pulmonary abnormalities, gastrointestinal issues, hematologic disorders (i.e., leukopenia and anemia), diminished neurological functioning, impaired endocrine processing, dermatological issues (i.e., thinning hair, brittle nails, cyanotic extremities, and lanugo hair growth on the face), and reduced bone metabolism (leading to osteopenia and osteoporosis) (Biffl et al., 2010; Faje et al., 2014; Kaplan and Nobel, 2018; Kraeft et al., 2013; Lamzabi et al., 2015; Mascolo et al., 2015; Mehler, 2018; Miller et al., 2004; Roberto et al., 2011; Sabel et al., 2013; Strumia, 2012; Westermoreland et al., 2016). There are also personality traits (i.e., perfectionism) that are intertwined with and impact the ED (Burke et al., 2018; Chen et al., 2018; Keel and Brown, 2010; LaMarre and Rice, 2021; Le Grange and Rienecke, 2018; Lester, 2019; Silber et al., 2011; Steward and Robinson, 2018; Wonderlich et al., 2012; Zander and Young, 2014).

This complex collection of symptoms also impacts an individual’s thought patterns, affective processing, and mood states and while these can be common issues to address, ED diagnoses differ regarding their symptomatologic constellation and clinical presentation. A growing body of literature indicates that neural activity and neurofunctional correlates distinct to each disorder occur in different areas of the brain (Celeghin et al., 2023; Wonderlich et al., 2021). Individuals with AN demonstrate a hyperactivity in the amygdala (AMG), insula (INS), and hypothalamus that is associated with control and emotion dysregulation (Carlèn, 2017; Celeghin et al., 2023; Wonderlich et al., 2021). Clients with BN struggle with impulsivity and emotion regulation, which is a result of hyperactivity in the INS and striatum (STR); whereas individuals with BED display dissociative and addictive behaviors which are indicated in the temporal cortex and STR (Celeghin et al., 2023; Wonderlich et al., 2021).

Individuals diagnosed with EDs also report a high incidence of childhood maltreatment and having experienced traumatic events (Brewerton, 2019). Addressing these diverse and myriad needs warrants treating the client wholistically by understanding their clinical manifestation, recognizing that EDs develop through a multi-causal process, and that the interaction of these different factors necessitate tailoring treatment (Hester and Sheehy, 1990; Heiderscheit, 2008; Le Grange and Eisler, 2009; Linehan, 2014; Le Lock et al., 2001; McFerran and Heiderscheit, 2015; McNeece and DiNitto, 2011; Trondalen, 2016b; Celeghin et al., 2023). Further, the psychotherapeutic therapeutic process requires structure and pacing to foster safety to avoid triggering ED behaviors or trauma (Burke et al., 2018; Dyer and Corrigan, 2021; Favaro et al., 2003; Guarda et al., 2018; Heiderscheit and Madson, 2015; Heiderscheit and Murphy, 2021; Ogden et al., 2006; van der Kolk, 2014; Wilson, 2018).


2.1 Eating disorder treatment

There are several therapeutic approaches commonly implemented in ED treatment which include cognitive behavioral therapy (CBT), dialectical behavior therapy (DBT), family-based therapy (FBT) and interpersonal therapy (IPT) (Agras and Robinson, 2018). Each therapeutic approach has a unique focus, with CBT targeting thoughts and feelings related dysfunctional evaluation of one’s weight and body, DBT aimed at addressing affect regulation, FBT utilizing the family as a resource to reduce and eliminate ED behaviors, and IPT striving to develop awareness of how interpersonal relationships impact the ED (Burke et al., 2018; Chen et al., 2018; Le Grange and Rienecke, 2018; Wilson, 2018). While each approach addresses different therapeutic needs, research indicates ED treatment is effective for 50% of clients (Levinson et al., 2021).

There is limited research of the use of creative arts therapies (CATs) in ED treatment (Heiderscheit, 2015a), yet emerging evidence the field of neuroaesthetics indicates that the aesthetic experience is a necessary and instrumental, as it stimulates perceptual, cognitive, and affective brain functions that are key in fostering behavioral and psychological change (Vaisvaser et al., 2024). It is postulated that the complex interplay of therapeutic factors in the aesthetic experience, create space for the client’s context and subjective experiences to be key elements in making meaning and fostering change in the therapeutic process (Jacobsen, 2006; Vaisvaser et al., 2024). The aesthetic experience fosters clients experience of therapeutic factors including externalization, embodiment, and symbolization (Kushnir and Orkibi, 2021; Kirsch et al., 2016; de Witte et al., 2021).

In the CATs, the externalization process allows an individual to cognitively shape the therapeutic issue in a manner that provides a sense of safety and to exert control over their engagement with it. Their ability to create this distance allows them to feel the intensity of the emotions, to be immersed in the moment and to feel safe (Vaisvaser et al., 2024). Processing these emotions fosters embodiment which facilitates the brain–body–mind connection, changing one’s perception and awareness as they access body memories (Vaisvaser, 2021; Vaisvaser et al., 2024). Lastly, in CATs, symbolic and metaphoric representations of the client’s inner experiences are expressed by bringing the subconscious into conscious awareness, thus offering opportunity for meaning making (Imus, 2021; Vaisvaser et al., 2024).

Aesthetic experiences that are inherent in CATs support increased connectivity and activity in various neural networks, including motor, reward, and sensory networks, as well as salience network, which is integral to interoceptive inference and awareness (Kennett et al., 2023; Vaisvaser et al., 2024). Engaging multisensory experiences fosters an integration of interoceptive, proprioceptive, and exteroceptive input that supports as a client’s sense of agency, as they can direct and control the ways they engage (Salvato et al., 2019). One such CATs method that provides this aesthetic experience and fosters the brain–body–mind connection is the Bonny Method of Guided Imagery and Music (GIM).



2.2 GIM in ED treatment

GIM is an in-depth music psychotherapy approach integrating listening to sequenced classical music to elicit and explore feelings, images, experiences, and memories. GIM helps to foster insights, develop awareness and self-understanding, as well as support personal growth and development (Bonny, 1994; Bonny and Savary, 1990; Grocke, 2019). This receptive method utilizes therapist-selected and programmed music specifically designed to meet the individual where they are in their therapeutic process and adapted to meet their needs moment to moment (Heiderscheit, 2023). GIM is designed to uncover unexpressed emotions and unresolved issues from the subconscious to allow the client to bring them into their conscious awareness (Ahonen, 2019; Beck et al., 2018; Bonny, 1994; Bonny and Savary, 1990; Clark and Keiser, 1986; Grocke, 2019; Goldberg, 1995; Goldberg, 2019; Heiderscheit, 2017). As clients listen to music in a relaxed state, they can access unresolved and repressed thoughts, feelings, and experiences, projecting them onto the music and imagery to bring them into their conscious awareness for exploration and discovery (Pickett, 1991).

The literature surrounding the use of GIM in ED treatment is limited to anecdotal evidence and clinical cases. This body of literature indicates that GIM has assisted clients in exploring and addressing unresolved feelings, confronting perfectionistic tendencies, working through body image issues, address anxiety, depression, and self-harm, work through trauma, explore origins of the ED, and discover inner resources (Barmore, 2017; Gargaro et al., 2016; Heiderscheit, 2016a, 2016b; Heiderscheit, 2015b; Heiderscheit, 2013; Noer, 2015; Papanikolaou, 2015; Pickett, 1991; Trondalen, 2016a; Trondalen, 2011). This clinical and anecdotal evidence indicates a need for more rigorous quantitative and qualitative research.

This study is a secondary analysis of a parent study that was the first feasibility study that explored the use of GIM with individuals in ED treatment. The parent study was based on the conceptual framework included in Figure 1, that focuses on addressing issues underlying the ED to support the client in identifying and addressing these issues through a music psychotherapy method (GIM), designed to bring these unresolved issues/emotions into their conscious awareness. Developing awareness of these issues allows individuals access to explore and work through these issues, which helps to support their treatment process and recovery (Heiderscheit, 2017). Primary results from the parent study included participants reporting perceived benefits of engaging in a series of GIM sessions, in which they indicated GIM helped them develop insights related to feeling stuck, their fears, and needing to change. They also reported exploring emotional processes in GIM including identifying, experiencing, and processing their emotions. Additionally, they reported experiencing growth, which included discovering their inner strength, developing a belief in self, and learning to let go of their ED (Heiderscheit, 2023). While participant’s identified perceived benefits of GIM is valuable information for researchers and clinicians, it is also helpful to understand this in tandem with data that explores their therapeutic experiences via analysis of their music and imagery transcripts.

[image: Diagram showing the process of addressing underlying issues in eating disorders. On the left, bubbles labeled "Trauma," "Relationship issues," "Unhealthy coping strategies," and "Unresolved emotions" represent issues to address. An arrow labeled "GIM" connects to the right, indicating the resolution of underlying issues to develop healthy coping, supporting treatment, and recovery.]

FIGURE 1
 Conceptual framework.





3 Methods

This secondary analysis was based on a descriptive feasibility parent study that explored the integration GIM in ED treatment. The aim of this secondary analysis was to understand participant’s experiences in GIM by identifying imagery themes and exploring the contextual nature of their therapeutic process. The aim for phase one (thematic analysis) was to understand the therapeutic issues that clients address in GIM, while the aim for phase two (intertextual analysis) was to understand these issues within the context of their therapeutic process and ED treatment. Thematic and intertextual methods of analysis were utilized to examine participant’s music and imagery experiences, how they describe their experiences, and to understand these experiences in the context of ED treatment. To explore participant’s experiences, transcripts from each GIM session were analyzed. All GIM sessions were facilitated by a board-certified music therapist (MT-BC), who is also licensed as a marriage and family therapist (LMFT) and certified in the Bonny Method of Guided Imagery and Music (GIM fellow).


3.1 Setting and participants

Participants in this study included clients engaged in an ED treatment program in a Midwest metropolitan area. Eligible clients were invited to participate in the study if they were actively engaged in ED treatment (including residential, intensive day treatment, intensive outpatient, and outpatient) and their treatment team determined that GIM was an appropriate therapeutic modality for their treatment process.

Approval for the study was obtained through the Institutional Review Board (IRB) at the University of Minnesota. Exclusion criteria included: (a) non-English speaking, (b) medically unstable, and (c) GIM was contraindicated due to dissociative tendencies or dissociation. Informational flyers were posted at the ED treatment program and clients interested in participating in the study needed to obtain approval from their primary therapist to confirm that the treatment team deemed GIM appropriate. After this confirmation, the research assistant met with participants to complete informed consent which specified written consent for the use of quotes from session transcripts and to publish study outcomes. Following the completion of the informed consent, the research assistant scheduled them for their initial session with the MT-BC. Participants continued their regular, which included transitioning to different levels of care when appropriate and necessary. Eight clients were approached to participate in the study, completed informed consent, and received a series of GIM sessions during their ED treatment.

Study participants included eight individuals who identified as female and were between 23 and 58 years of age and a mean age of 35.5 years. Participants had been living with their EDs between 2 and 32 years and for an average of 15 years. They had experienced between 1 and 15 previous ED treatment episodes, with a mean of 8 overall episodes. Their ED diagnoses include AN-Binge Purge (n = 2) Type, AN-Restrictive Type (n = 3), OSFD-BN (n = 1), and BN (n = 1) and BED (n = 1). Table 1 provides participant demographic data including gender, ethnicity, age, ED diagnosis, comorbid mental health diagnoses, and number of previous ED treatment episodes. Participants were also diagnosed with multiple co-morbid mental health diagnoses: 86% with anxiety disorder, 75% with major depression, 63% with post-traumatic stress disorder, 38% with obsessive-compulsive disorder, 25% with borderline personality disorder, and 25% with bipolar disorder.



TABLE 1 Participant demographic.
[image: Table displaying data on individuals, all identified as White females, with eating disorder diagnoses and comorbid mental health disorders. Ages range from twenty-two to fifty-eight. Diagnoses include anorexia, bulimia, and binge eating disorders. Comorbidities include anxiety, depression, and personality disorders. The number of previous ED treatment episodes ranges from one to thirteen.]



3.2 Materials

GIM sessions occurred over a 12-month period as participants engaged in ED treatment and transitioned through levels of care. The frequency of GIM sessions was determined based on individual therapeutic needs and pacing appropriate for each participant. This resulted in sessions occurring either weekly or every other week. Sessions were tailored to accommodate a 50-min therapeutic hour due to the schedule and structure of the treatment program. Tailoring sessions for the therapeutic hour required shortening the music portion of sessions when longer programs were selected for use (Heiderscheit, 2015b). Treatment fidelity was maintained by including the following components in each GIM session and tracking these on session transcripts: 10–12 min of check-in and prelude, 25–30 min of music and imaging, and a 10–12-min postlude (Heiderscheit, 2023). All sessions were conducted in a private therapy office with a sofa and recliner to allow participants to choose whether they wanted to lay down or sit in a reclining position during sessions. Pillows and blankets were also available for participants’ comfort. The music utilized was the Music for Imagination® (Bruscia, 1998) and was played from an Apple iPad Mini™ and through a Bose™ Bluetooth speaker.

Each session began with a check-in to allow the MT-BC to gather information, provide an update, and understand how the participant was doing, as well as to be updated about any changes in their life, and discuss any questions or insights from the previous session. This check-in allowed the MT-BC to assess the participant’s needs, including new developments in their treatment process, mood, energy level, as well as insights from previous session(s). This information was integrated with the GIM therapist’s knowledge of the individual’s previous session work to inform clinical decisions about the selection of music to tailor the session. Once the music was selected the participant was invited to lay down or move to a reclining position. The MT-BC then guided the participant through a brief relaxation experience (3–5 min) to shift their attention away from external and distracting thoughts and begin to focus inward. Then a starting image was introduced, which was informed by what the participant shared during the check-in discussion, as well as by their therapeutic work in the previous session. After the brief relaxation experience, music listening began. As the participant listened to the music, they are described aloud what they were imagining. Imagery includes what the participant was seeing, hearing, feeling, sensing, and experiencing. Throughout the process, the MT-BC asked questions to clarify and deepen the participant’s music and imagery experience. As the participant described their experiences, the MT-BC wrote down in a session transcript what they said, as well as the questions asked throughout the process. When the music ended the MT-BC directed the participant to bring their image to a close and guided them to focus their awareness on their breathing and the space around them. Following the music and imagery experience, the MT-BC engaged participants in a discussion identifying significant moments, sharing their feelings and any insights from their experience.

Participants were provided a copy of each session transcript, and the MT-BC maintained a transcript of each session as well. Participants were engaged in their current treatment episode between 12 and 40 weeks for a mean of 25.5 weeks when they began GIM sessions and transitioned to different levels of care as a part of their overall treatment process when necessary. Participants received between 11 and 17 GIM sessions with a mean of 14.5, which resulted in 116 GIM sessions overall. Throughout the study some sessions needed to be rescheduled, and a few sessions were missed due to outside appointments, work or family commitments, illness, and treatment programming changes or outings.



3.3 Data analysis

The review of 116 GIM transcripts was completed independently by two reviewers, including the MT-BC/researcher and an outside reviewer who was an experienced GIM therapist. Duplicates of the session transcripts were provided to the outside reviewer to complete their independent review. Phase one utilized a reflexive thematic analysis approach to embrace the GIM therapist/researcher’s subjectivity as a resource to understanding the client and their therapeutic process (Braun and Clarke, 2023a). This approach acknowledges the interpretive nature of the analysis, so to work on keeping researcher bias in check, coding reliability was implemented with the outside reviewer. The reflexive analysis process included reviewing and coding of all transcripts manually following the six-step process (Braun and Clarke, 2023a, 2023b). Emergent themes were identified based on clients’ words and descriptions of their music and imagery experiences, as well as any explanatory comments they made during prelude and postlude discussions. The inclusion of the prelude and postlude dialogue and comments on the transcripts helped to ensure the themes reflected and remained close to participant’s description of their experiences and informed reviewers’ understanding. This iterative process included clustering and grouping these themes into categories of a similar orientation. These categories were then examined to identifying patterns and points of connection, which led to the development of subordinate themes. Subordinate themes were defined by the reviewers collaboratively and then categorized with related emergent themes. This process helped to ensure the subordinate themes were reflective of participants’ descriptions of their experiences and the reviewers’ interpretation and understanding of their experiences. These themes and subordinate themes were reviewed together by both reviewers. When discrepancies emerged, the reviewers returned to session transcripts and/or discussed their understanding of the theme until they reached mutually agreeable decision. Additionally, study participants reviewed the themes to provide feedback, to ensure the themes and subordinate themes were reflective of their music and imagery experiences. This analytic process is designed to hold close to the experiences of the participants and maintain balance and integrate the reviewers’ understanding of their experience (Braun and Clarke, 2023a, 2023b).

Following the completion of the thematic analysis, phase two included an intertextual analysis. Intertextual analysis is a humanistic and conceptual framework that places the emphasis on understanding and viewing the text with the individual at the center and explores links on different interpretive levels (complexity, ideas, etc.) and considers the macro context of the narrative (Eliezer and Peled, 2023). This process recognizes that the text does not and cannot stand alone as a separate object, rather it is embedded in the context of the client (Eliezer and Peled, 2023; Elkad-Lehman and Greenfeld, 2011; Moseholm and Fetters, 2017). The themes and additional text were explored in the context of understanding the arc of the therapeutic process. This included examining the nine themes, and how they indicate and represent participants’ therapeutic process. Transcript excerpts that represented the nine themes were re-examined and entire transcripts were reviewed again to identify additional excerpts that may be relevant to the intertextual analysis.




4 Results

Over the 12-month time frame of the study, 6 sessions were missed, and 8 sessions had to be rescheduled, resulting in 122 sessions, of which 116 were facilitated. Analysis of session transcripts resulted in nine imagery subthemes with three main emergent themes: emotional landscape, relationships, and transformation and growth. Table 2 includes the subthemes of emotional landscape which include: feeling stuck, acknowledging emotions, and working through unresolved emotions. The subthemes indicate participants’ process in navigating aspects of their emotions from feeling stuck in their life to beginning to connect with and learning to express and regulate their emotions, as well as working through difficult and unresolved emotions.



TABLE 2 Subthemes of emotional landscape.
[image: Table with three sections. First: "Feeling powerless and stuck" includes "Feeling powerless," "Not possessing the strength or ability to move forward in one's life," "Feeling stuck or trapped." Second: "Acknowledging emotions" includes "Identifying emotions," "Claiming emotions," "Allowing self to begin to feel difficult emotions." Third: "Working through unresolved emotions" includes "Practice tolerating difficult emotions," "Exploring unresolved emotions," "Working through emotions related to trauma."]

The next theme that emerged focused on relationships. Table 3 describes the various relationships represented in participants’ music and imagery sessions including self, others, and the eating disorder. In each of these subordinate themes, participants explored various aspects of each of these relationships including exploring and working through related challenges. Participants’ imagery also focused on the intersection of these relationships, such as experiencing the impact of their eating disorder on their relationship with self and others.



TABLE 3 Subthemes of relationships.
[image: Table with three categories: "Self," "Others," and "Eating disorder." Under "Self": exploring body relationship, feeling dissonance, and self-acceptance work. Under "Others": disconnection, need to connect, and ways to connect. Under "Eating disorder": personification experience, destructive nature discovery, and separation.]

The subthemes of transformation and growth are explicated in Table 4 and include finding strength, change, and empowerment. These represent their process of discovering their strengths as they faced fears, finding a desire to change and to live differently, engaging in a healing process, and building inner resources and self-confidence. These subthemes indicate finding the strength and capacity to confront their fears, make a conscious choice to change, and experience a sense of transformation and growth as a result.



TABLE 4 Subthemes of transformation and growth.
[image: A table with three categories: "Finding strength" includes facing fears, developing insights, and experiencing physical and emotional strength. "Healing images" features recognizing the desire to change, experience of letting go, and engaging images that foster healing. "Empowerment" covers discovering inner resources, developing belief in self, and gaining confidence in abilities.]

The intertextual analysis of imagery themes illustrates an arc of participants’ therapeutic process. This arc begins with identifying one’s current circumstance of feeling stuck, then the need to work through difficult and unresolved emotions, which transitions to exploring and addressing relationships (self, others, and ED), and then discovering and integrating insights that foster change, growth, transformation, and sense of empowerment. In the process of reviewing these subthemes, what emerged is an arc of a process reminiscent of the Hero’s Journey (Campbell, 1993). These emergent themes were reviewed and compared to the stages of the Hero’s Journey. Table 5 explicates the emergent themes relative to the Hero’s Journey stages, and imagery excerpts that illustrate each. Comments and questions in parentheses in the imagery theme excerpts are statements or questions from the MT-BC during the music and imagery session. These statements and questions are focused on supporting the participants’ music and imagery experience to deepen their exploration, working to engage other senses, or offering encouragement and support.



TABLE 5 Hero’s journey imagery.
[image: A table outlines themes of imagery and stages in a hero's journey, alongside transcript excerpts. Themes include "Unresolved," "Powerlessness and Stuck Look," "Challenge of Facing Fears," "Relationships," "ED Personified," "Addressing Trauma," "Healing Images," and "Empowerment." Each theme links to corresponding journey stages such as "Ordinary World," "Call to Action," "Refusal of the Call," and others. The excerpts provide personal reflections and narrations, discussing emotions like fear, anger, and empowerment, often involving metaphoric or vivid imagery, such as holding a mysterious box or facing a mirror.]



5 Discussion

The aim of this secondary analysis was to understand participant’s experiences of GIM through a thematic analysis of their imagery and exploring their overall therapeutic process through intertextual analysis. Research to date on the use of GIM with individuals in ED treatment is limited to clinical case studies and a descriptive feasibility study that examined participants perceived benefits and challenges (Heiderscheit, 2015a, 2015b, 2023; Trondalen, 2016a). Comparatively, research on the use of GIM with other client populations has explored how the music supports the imagery experience, fosters different types of imagery, and has examined imagery themes that emerged from a brief series of GIM sessions (Beck, 2015, 2019; Heiderscheit, 2017, 2022; McKinney and Honig, 2017; Honig et al., 2021; Short, 2021; Testa et al., 2020). While this study strives to understand individual’s experiences of GIM, it is limited in scope by the inclusion of eight participants engaged in ED treatment. Therefore, the results are limited as to how they may be generalized more broadly to clients in ED treatment.


5.1 Addressing complexity: a neuroaesthetic process

Participants in this study had complex profiles due to their ED diagnosis, impact of physiological and neurological ED symptoms, multiple co-morbid mental health diagnoses, physical impact of ED trauma, and numerous previous treatment episodes. The imagery themes that emerged indicate that as participants engaged in this series of embodied aesthetic experiences, that fostered a complex interplay allowing them to project their unique and subjective thoughts, feelings, and memories onto the music and imagery. Their engagement in GIM sessions fostered exploration and externalization of their inner experiences they previously struggled to make meaning of and comprehend. In the context of this supportive and aesthetic psychotherapeutic process participants engaged in tolerating, exploring, learning to manage/regulate, and work through difficult emotions that they had avoided or repressed. Participants embodied engagement with their emotions and memories in image form fostered deeper exploration through various sensory modalities integrating interoception, proprioception, and exteroception signals (Vaisvaser et al., 2024).

Through their GIM sessions, participants were able bring these repressed emotions and memories from the subconscious into their conscious awareness, framing them in image form, allowing them to exert control over how long and the ways they engaged with them. This externalization process helped them build and develop their emotional capacity and agility, as well as foster their motivation to address other therapeutic issues and explore other aspects of their life (David, 2017; Patching and Lawler, 2009; Vaisvaser et al., 2024). Building their emotional regulation skills facilitated exploration of intrapersonal and interpersonal relationships. Exploring relationships included experiencing their ED in symbolic form which provided opportunities to distance themselves from their ED, begin to see its destructive nature, and gain awareness and insight into the negative impact of the ED on their body, health, and interpersonal relationships. This symbolization and metaphoric representation of the ED engaged cognitive and emotional processes that served as a pivotal turning point in helping participants understand the severity and impact of their ED (D’Abundo and Chally, 2004; de Witte et al., 2021; Gargaro et al., 2016; Heiderscheit, 2017). Addressing emotionally challenging and underlying issues was a key element in supporting participants’ process of change. This suggests that while an ED is a collection of symptomatology, there are underlying issues impact these symptoms and that need to be addressed (Cockell et al., 2004; Heiderscheit and Madson, 2015; LaMarre and Rice, 2021; Patching and Lawler, 2009; Strober, 2010; Wonderlich et al., 2012). In the GIM sessions participants were able to address underlying issues that helped facilitate transformation and growth. As participants explored images as they unfolded, it helped them reframe and recognize that they could face their fears, discover their strengths, and find their inner resources. The embodied nature of this experiential work in GIM fostered healing images that served as the impetus of change and supported participants decision to work on letting go of the ED. The series of GIM sessions helped participants discover and develop a desire to live their life differently and to see themselves in a new way (Gargaro et al., 2016).

Addressing unresolved and underlying emotions also included working through feelings, memories, and experiences related to childhood and past trauma. A participant shared, “I was so afraid to approach working through my trauma. I found in the GIM sessions that I did not approach my trauma work until I felt I had the resources to do so. It was still uncomfortable, painful, and difficult, and I was able to work through it at my own pace.” (Heiderscheit, 2023, p. 6). The externalization process provided participants the psychological distance to process their trauma in their own way and at their own pace. Additionally, the symbolic and metaphoric nature of the music imagery allowed participants to explore their inner experiences and making meaning of them through engagement with embodied cognitive and affective processes (Vaisvaser et al., 2024). Another participant reported, “I was having a difficult time dealing with the trauma. EMDR, CBT & DBT were somewhat helpful, but I kept getting stuck in the trauma again and again. GIM helped me work through the trauma in my own way, my own time and in a way that allowed me to feel safe.” (Heiderscheit, 2023, p. 6). This indicates their ability to exert psychological control and pace their process in their GIM experiences, fostered their safety throughout the process. Stimulating and engaging the perceptual, cognitive and affective brain functions were key in beginning to explore behavioral and psychological change.



5.2 Process of change and transformation

The intertextual analysis of imagery themes represent a therapeutic arc that indicative of a process of change that is evident in the Hero’s Journey, which is a metaphoric story about a traveler facing challenges on their adventure, which tests, pushes and requires them to learn new skills to emerge from the experience transformed, and empowered to bring what they have discovered into their life (Campbell, 1993; Williams, 2016, 2017). The Hero’s Journey is utilized to create an arc in a story, and it is also representative of transformation and change which is reminiscent of the therapeutic process (Campbell, 1993; Vogler, 2020).

When the nine imagery themes that emerged from the thematic analysis were analyzed in the context of participants therapeutic process (intertextual analysis), it became evident that they follow the arc of the stages of the Hero’s Journey. Evidence of this mythic journey being represented in their series of GIM sessions, suggests participants engagement with a shred symbolism and metaphor across the arc of their therapeutic process, as well as the engagement cognitive and affective processes that supports a client’s transformation (Coutinho Cortes et al., 2024; Vaisvaser et al., 2024). Transformation in the therapeutic process aligns with the Hero’s Journey in which the hero is transformed after overcoming challenges through determination of developing awareness, new insights, and skills (Williams, 2016, 2017). The findings from this intertextual analysis and metaphoric representation of the Hero’s Journey has appeared in the imagery in the GIM process with patients facing other mental health and medical crises (Heiderscheit, 2022; Short et al., 2011). The representation of Hero’s Journey across psychological and physical health journeys, indicates both present struggles and challenges for an individual to work through to experience transformation and change.



5.3 Implications of the study

These findings along with previous research indicate that whether an individual is facing physical health crises, mental health issues, or a combination, there is a similar process of self-exploration and discovery that is key to foster healing and recovery as a part of one’s health journey (Heiderscheit et al., 2022). Given EDs include psychological and physical health issues, GIM offers a wholistic psychotherapeutic approach treatment to address individual’s complex needs. Engaging individuals diagnosed with an ED an aesthetic, supportive psychotherapy process is key to accessing perceptual, cognitive, and affective brain functions which are vital to their treatment and recovery (Vaisvaser et al., 2024). Further, the process of discovering and reclaiming their inner resources allowed participants to gain a sense of mastery and self-efficacy which helped them to build a sense of internal safety and empowerment to make healthy choices and decisions for their life through a short series of between 11 and 17 GIM sessions (Heiderscheit, 2023; Malchiodi, 2018; Ogden et al., 2006; Short et al., 2011; van der Kolk, 2014).




6 Conclusion

EDs are complex and have multiple factors that influence their development, as well as a myriad of mental and physical comorbidities that impact and complicate the treatment and recovery process. ED treatment needs to integrate a wholistic approach that is tailored to the ED symptomology, the unique context of the individual, and holds the capacity to access the subconscious to address underlying issues. A focus on engaging clients in identifying and working through these issues in experiential and embodied ways integrates neurobiological and psychological process that fosters meaning making, mastery, and empowerment (Kaufman, 2022; Coutinho Cortes et al., 2024; van der Kolk, 2014; Vaisvaser et al., 2024). While empirically based and manualized treatment ED approaches have been most researched, the body of evidence exploring and examining the use of CATs in ED treatment is growing (Agras and Robinson, 2018; Testa et al., 2020; Heiderscheit, 2023). Further exploration of embodied aesthetic approaches is needed to expand the neuroscientific understanding of the process with individuals in ED treatment.

Valuing and integrating the lived experiences and wisdom of client’s, provides the opportunity to inform and tailor experiential methods and approaches for ED treatment (Guarda et al., 2018; Lotter and van Staden, 2022; Silber et al., 2011). Further, understanding client’s experiences in GIM provides insight into areas of therapeutic change which helps to inform the choice of outcome measures for future research. Additionally, recommendations for future research include the integration mobile brain imaging (MoBI) data to gain insight into neurodynamic engagement and therapeutic interactions across a series of sessions. Future research could also focus on implementing outcome-based research targeted and addressing the unique needs of different ED diagnoses. Indepth aesthetic and experiential methods like GIM engage clients in a therapeutic process that fosters their discovery, paced to meet their unique needs, and engaging them in meaning making experiences that support their treatment and recovery. Finally, the body of existing evidence can be used to inform implementing more rigorous research exploring the use of the CATs with clients in ED treatment.

The high economic costs of ED treatment and disease burden of EDs indicate an urgency to reduce their impact and identify effective treatment protocols (Streatfeild et al., 2021). ED treatment programs integrate CATS and experiential modalities into their regular programming to provide clients and their families with an integrative approach to treatment and recovery. Individuals trained and credentialed in the Bonny Method of Guided Imagery and Music (GIM) can provide individual or group sessions to support clients in addressing the issues underlying the ED and discovering and developing strengths needed for recovery. A holistic approach to ED treatment can address the complex needs of clients and may hold the potential to reduce recidivism and decrease overall costs of treatment.
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The multiple cognitive, somatic, and behavioral changes following head injuries can result in expressive language difficulties that may not be resolved quickly. This paper explores the traumatic brain injury and post-concussive syndrome artwork created by an art therapist and the child of an art therapist, making the invisible neurological consequences of head injuries visible. Our first-person and caregiver perspectives offer examples of visual arts-based communication between patients, health professionals, and family members. Utilizing client imagery as a form of communication may improve patient outcomes through the identification and resultant treatment of overlooked and underdiagnosed symptoms. Experiences such as confusion, fear, localized pain, and mood lability stem not only from the injury itself, but from the experience of damaged microstructures that are often undetectable in standard diagnostic testing. Additionally, symptoms such as temperature and appetite dysregulation, vestibular and proprioceptive disruptions, and circadian rhythm sleep disorders evade standard diagnostic inventories. This may prompt the patient to question the reality of their somatic and cognitive experiences. Research supports the position of the authors: these experiences can be communicated through client imagery, expediting healing and improving overall health. In the spontaneously created art traversing child and adult stages of development, we discovered multiple prevalent themes within the imagery too numerous to ignore. Practice recommendations will be discussed for both art therapists and interprofessional healthcare collaborators concerning the use of imagery and visual expression when working with those who have sustained traumatic brain injuries.
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Invisible damage, underdiagnosed experiences, and implicit bias

 “But there are certain meanings that are lost forever the moment they are explained in words” (Murakami, 2011, p. 583).



Over 1.7 million traumatic brain injuries (TBIs) occur each year in the United States across all age groups (Georges and Das, 2023), with mild TBI (mTBI) comprising over 90% of cases presenting to hospitals (Maas et al., 2022). Thirty to 80% of reported cases will experience post concussive syndrome (PCS) symptoms, and likely live with longer-term challenges (Georges and Das, 2023; Goldsmith, 2024; Schwab et al., 2021). Resultant cognitive, behavioral, and/or personality changes can be significant (Trevena and Cameron, 2011; National Academies of Sciences, Engineering, and Medicine, 2022). These statistics are underestimated as they do not account for misdiagnosis and those who did not seek medical attention (Fried et al., 2022; Selassie et al., 2008; Setnik and Bazarian, 2007; Thurman et al., 1999; Zaloshnja et al., 2008). A barrier to symptom identification is the compromised brain’s ability to engage in verbal communication and expression (Walker et al., 2016).

Visual art products can fill communication gaps as effective tools between patients, caretakers, and healthcare providers (Lydia and Aurora, 2014). Art therapy, specifically, can document mTBI symptomatology and help survivors articulate their experiences, making the invisible visible; as the artwork created in art therapy documents and makes tangible the mind–body connection (Hass-Cohen, 2008; Kemp and Gregory, 2024). By synthesizing the multiple lenses of patient and caregiver first- and second-person accounts of mTBI and PSC, our experiences as art therapists and art therapy educators, and contemporary literature, this perspective paper aims to advance the diagnosis and treatment of acquired brain injury.

We also acknowledge the implicit bias surrounding gender and race that further compounds TBI diagnosis and treatment. Health care disparities impact racial and ethnic minoritized groups, the uninsured, and those in rural areas (ASHA, 2013). As an example, a colleague of ours sustained minor external injuries in a car accident. Several days later, she began having unprecedented seizures and was taken back to the hospital. After examination, the medical team determined the seizures were due to her feeling unappreciated and working too hard. The doctor’s suggested course of treatment was for her husband to “buy her jewelry;” she would feel appreciated, and the seizures would subside. Our colleague’s case is one instance, yet treatment outcome research is lacking for females, older adults, and people from low income and middle-income countries (Maas et al., 2022). For both children and adults, changes in behavior and affect regulation may lead some physicians to attribute the majority of mTBI symptoms to psychological causes only, which can also lead mTBI symptoms to be similarly disregarded by the person affected, their family, and caregivers (ASHA, 2013; Scaer, 2001).

Depression and anxiety are common complications after sustaining a mTBI and dissipate later in recovery (Zwilling et al., 2022), recognizing that “recovery” can also denote years following the onset of injury. In instances of co-occurring post-traumatic stress disorder (PTSD) and TBI, recovery time could mean decades after injury (Jones et al., 2018). Guillamondegui et al. (2011) completed a systemic review for the Agency for Healthcare and Research Quality of 112 publications investigating the relationship between depression and TBI: Its prevalence, best-practice screening tools, co-existing psychiatric diagnoses, and treatment outcomes of depression following TBI. It was noted that while generalized anxiety was the most common comorbid diagnosis with depression and TBI noted in the literature, PTSD was second; sometimes included in the screening tools for anxiety and not with a diagnostic tool specific to PTSD (Guillamondegui et al., 2011). The AHRQ authors’ summary criticized the state of treatment for TBI and depression experiencers in the U.S. at that time, specifically that literature was lacking in evidence-based treatment options for the growing population of people affected by depression due to TBI (Guillamondegui et al., 2011). To further demonstrate how emotion, misdiagnosis, and miscommunication can occur in the detection and treatment of mTBI, we will share our first- and second-person accounts. Correspondingly, we will share how artmaking became a bridge for intra- and interpersonal connection (Hass-Cohen, 2008), expression, and understanding for an adult and child with PCS and mTBI; and how this helped both authors fortify their understanding of the art therapy - neuroscience connection.


Michele’s story

A day after the minor car accident I was checked for neck pain and a severe headache, was told to go home, have a glass of wine, and relax because I’d “be fine.” Six months later I handed a different doctor a small, painted block of wood wrapped in cellophane with large black nails sticking out of it because I could not describe how sharp and intense the headaches still were (Figure 1). I worried no one believed me. On the outside, I looked “normal,” but I was struggling. I could not focus, my ears were ringing, the lights were too bright, the sounds were too loud, and I was exhausted. This current physician told me I had sustained a mTBI after the accident and now had PCS and benign paroxysmal positional vertigo. Two years of medications, vestibular physical therapy, restorative yoga, acupuncture, and my own art brought me out of that scary, confusing, and painful place. All these were necessary to instill wellness and healing. Medication for symptom management, vestibular physical therapy to help the brain better adapt to impaired signals coming from damaged areas, and yoga and acupuncture to relax areas of muscle strain and reduce stress are viable treatments. However, people may not consider how the art therapy process and product can be essential treatment tools in brain injury care.

[image: A painting with abstract shapes and vibrant colors, partially covered with a transparent plastic sheet. The artwork includes a mix of geometric and organic forms, with dominant hues of blue, green, yellow, and red.]

FIGURE 1
 Michele’s sculpture 6 months after the accident. Close-up (detail) of adult art used to describe their symptoms to their healthcare provider.


As Michele’s story introduced, it is important to address both the cognitive and somatic impact when people’s pain and symptoms are minimized and/or underdiagnosed. This makes for a challenging experience as mTBI survivors are already doubting the reality of what they feel (Ramos-Zúñiga et al., 2014). It can be just as difficult for doctors and other healthcare providers; mTBI and PCS are like the junk-drawer in your kitchen filled with “non-specific symptom clusters” (Clark et al., 2022, p. 1906) representing layers of past and current comorbid injuries mixed with other factors. For instance, the TBI-initiated senescence-associated secretory phenotypes indicating cell arrest and inflammation cause cellular damage (Marya and Patel, 2021; Tominaga et al., 2019), are exacerbated by stress, oppression, toxic environments, and trauma (Marya and Patel, 2021) and can worsen over time due to damaged DNA (Hiploylee et al., 2017; Schwab et al., 2021). I, Michele, certainly felt stuck as both a PSC experiencer and a healthcare provider, questioning my temporary disabilities. I felt frozen in a thick, wavy glass box unable to connect. Perhaps my care providers felt similarly trapped, assessing what was “real” and what was psychosomatic. In hindsight, it was all real; including the way I was initially dismissed and misdiagnosed.



Non-specific symptoms

Common symptoms of mTBI present as physical, visual, auditory, vestibular, neurobehavioral, and/or cognitive-communicative (Ryu et al., 2009; ASHA, 2013; Goldsmith, 2024;). Diagnosis is formulated based on patient self-report post-injury, often after enduring symptoms for weeks or months. The outward signs are invisible; the person may appear physically well but may feel and act otherwise (ASHA, 2013). Symptom identification is notoriously elusive, as mTBIs lack obvious signs of brain trauma in neuroimaging (Padula, 2016). Adverse impacts on one’s overall wellbeing include significant deficits in cognitive, behavioral, and/or personality domains, continuing for some time following injury (Trevena and Cameron, 2011) including resultant PCS. Post-concussive syndrome includes subjective somatic, cognitive, and emotional problems such as headache, dizziness, forgetfulness, inattention, and depressed or anxious mood that present 12 months or more after injury (Kline, 2016; Mayo Clinic, 2023; McNally et al., 2013). Highly debated amongst medical professionals and researchers, PCS prevalence rates can vary between 11 and 82% (Polinder et al., 2018).

Children experiencing TBI symptoms often present with headache, fatigue, inattention, forgetfulness, slowed cognitive processing, irritability, and disinhibition (Trevena and Cameron, 2011; Yeates, 2010). Even though TBI is the leading cause of death and disability in children in the US (Ferrazzano et al., 2024), there are reportedly few studies that document the pervasiveness of the symptoms (McNally et al., 2013; Yeates, 2010). Adults may experience an alteration of consciousness, slowed information processing, short-term memory impairment, and poor concentration. They may additionally report severe headaches, pervasive fatigue (cognitive and physical), balance difficulties, tinnitus, feelings of detachment, anxiety, irritability, apathy, and depression (Scaer, 2001).



Denise and Rheva’s story

“Mommy, the ground is not lumpy, right?” My 9-year-old daughter inquired with a pleading look in her eyes. We were visiting the library for the first time since the accident a few months prior when she was struck by a car while crossing the street. “No, it’s not,” I replied, “but it makes sense that you are seeing and feeling that.” If I was not a trauma therapist with an understanding of basic neurobiology, I may have been alarmed by this question. For months after the initial impact, I had fielded reality-oriented questions from her so she could see if her experiences of the world, her body, and her cognitive processes, fit the facts. Ranging from changes in altered hypothalamic functional connectivity (Lu et al., 2020) like temperature regulation and appetite reduction, to ongoing changes in vision and sensitivity to light and noise (CDC, 2024), my daughter’s ‘non-critical’ symptoms were largely ignored by doctors and specialists. Although the initial treatment addressed life-threatening injuries like her punctured lung and lacerated liver, nurses and doctors ignored my repeated requests to attend other symptom presentation. I observed that her left eye seemed to roll around without partnership with her right eye. Strabismus, crossed or misaligned eyes, is a common resulting condition of brain injury. Ten years later, she remains sensitive to sound, light, and proprioceptive input. Contemporary literature calls for both ocular motor impairment (McDonald et al., 2022) and auditory disturbance (Šarkić et al., 2023) to be explored as potential objective biomarkers to help in the diagnosis of mTBI, however we experienced continual disregard of “secondary symptoms.”



Visual imagery as a diagnostic tool

Art has been called symbolic speech (Naumburg, 1987) and soul language (Wilson, 2003). Imagery usage is a specific advantage in art therapy because we think first in images (Wadeson, 2010). Translation of our thoughts-to-art are streamlined unlike thoughts-to-words (Rattigan, 2021; Wadeson, 2010). For TBI patients, art gives voice to their experiences (Kemp and Gregory, 2024; Spectrum Health Newsroom, 2024). To help discern patients’ experiences, studies have linked visual symbols with existing clinical assessment tools (Cohut, 2018). The non-verbal component of art therapy utilizes brain processes that do not depend solely on expressive and receptive language (Rankin, 2008). “One of the most direct ways that neuroscience can be applied to art therapy is in the validation and normalization of emotional states and experiences” (King et al., 2019, p. 151). Patients’ visual symbols are individual expressions; however, they can also identify unique neurological impairments and establish common patterns across the lifespan and cultures (Cheyne-King, 1990). Patient artwork can also significantly aid assessment and treatment (Walker et al., 2016) for art therapy and non-art therapy providers. In the treatment of concussion-related illness, a collaborative, interprofessional approach to diagnosis and treatment is key (Polinder et al., 2018; Walker et al., 2016).



Common visual themes across the lifespan of mTBI patients

Michele took it upon herself to make art daily with a black ink pen in 3-inch by 5-inch journals to document the ups and downs of her recovery. Michele is an artist and an art therapist, but art journaling is not restricted to artists, and artmaking for expression and communication does not require art education, skill, or talent. In fact, contemporary studies have found that the cortisol levels of adults, regardless of skill level, media selection, or gender, reduces after open-ended art making (Kaimal et al., 2016); and further, the democratizing effect of doodling in comparison to other types of structured drawing prompts initiate the highest measured blood flow in the brain’s reward pathway via a functional near-infrared spectroscopy (Kaimal et al., 2017).

When Rheva could manage short visits, Michele visited to bring her an art journal and art supplies. Like Michele, Rheva had been making artwork about her mTBI experiences, on her own and unprompted, and shared it at that moment. Since ancient Egypt, illustrations have been a form of medical communication to “draw what cannot be seen” (Perkins, 2024, para. 11). As aforementioned, the CT and MRI scans of TBI patients will look “normal;” not reflecting the reality of pain and discomfort they experience (Lee and Newberg, 2005). While TBI’s invisibility can feel like trickery on part of the person affected, the art does not lie. To the surprise of Michele and Rheva’s mother Denise, we observed commonalities in the spontaneously created art traversing child and adult stages of development. Multiple prevalent themes such as brains, darkened eyes, limp hands, and crescent moons (which we discovered later mimic the shape of the corpus callosum) were too numerous to ignore (Figure 2). The authors’ art therapy with TBI patients further confirmed these common symbol and line formations. From the lens of the art therapist, this compelled us to explore deeper: What were the implications of common symbology in the artwork of mTBI patients across the lifespan?

[image: Three hand-drawn artworks, each featuring abstract crescent moons. The first drawing has patterns and small stars. The second shows intricate textures with a small silhouette. The third combines geometric shapes and a detailed beam.]

FIGURE 2
 Unprompted child and adult drawings status-post mTBI. Samples of the crescent moon/corpus callosum shape that appeared in child (left) and adult (center and right) spontaneously created imagery following a mTBI. The child’s shape appears like a moon with stars and with some focused incorporation of more concentrated, tighter details along the bottom half of the shape. The adult’s center crescent shape titled Unexpected appears ominous with fang-like shapes at the top like it will eat the oblivious figure in its path. The adult’s image on the right shows less concentration on the main crescent shape, but it is the area separating the figure from the group.




A call for interprofessional collaboration for research and practice

As in any art expression created by mTBI individuals, some of the details will connect to the person’s lived experiences of the head injury. However, the common symbols and line quality could demonstrate unconscious characteristics of mTBI artwork of symptoms or experiences that might otherwise elude contemporary neuroimaging. Here, the commonalities in the art linked the child (Rheva) and adult (Michele) despite the two cases being separated by time, age, and origin of injury. The parallel we found most notable was the crescent moon shape, which one neurologist attending one of our conference presentations suggested “looked just like the corpus callosum:” a thick band of nerve fibers connecting the two sides of the brain, responsible for the flow of information between them. Turning the images on their sides, they mimic the C-shape of the corpus callosum; a sensitive area of the mid-brain that can be easily injured by a TBI and not detectable in imaging tests like MRIs (Jang et al., 2019) or functional magnetic resonance imaging (fMRI) (Walker et al., 2018). Symbols have both individual and universal connotations (Granot et al., 2018; Hinz, 2019; Jung, 1968). Like dropping a pebble into a pond and watching the capillary waves extend outward from the peak, our imagined and created inner images can connect with outside images, extending further to a broader, timeless, iconic collective that is a part of being human (Granot et al., 2018). We cannot speculate what exactly a crescent moon would individually mean for each TBI survivor; that is for the individual to define. Looking back on her images, Michele sees fear and pain of being consumed and of being isolated (Figure 2 center and right, respectively). Like the corpus callosum connects the hemispheres, she longed for connection and understanding within herself and amongst her peers and family. Taking a broader, more universal perspective, we can suggest that its existence may indicate an archetypal connection amongst TBI survivors communicating that a part of the brain needs repair. Just because we cannot see the damage does not mean it does not exist.

Typically, if there is no “evidence” of illness or injury, the patient’s description of their experience is misattributed, ignored, or dismissed. When mTBI is diagnosed the “mild” classification can be misleading and not accurately predict prognosis (Fromson, 2022). A 2018 study identified a possibility that “visual elements of art therapy products (and their subjective, patient-reported descriptions and meanings) can be correlated with brain activity seen in fMRIs” (Walker et al., 2018, p.185). Although none yet exist, focused neuroimaging and other tests continue to seek the primary brain trauma biomarkers to assist with all levels of mTBI treatment (Schwab et al., 2021; Walker et al., 2018). King et al. (2019) cited recent studies that point toward “assessing the impact of art therapy treatment by measuring changes in client biology” (p. 150). Along these lines, Fromson (2022) echoed Guillamondegui et al. (2011) citing the “suboptimal” long-term and follow up care for TBI patients in the U.S. and stated they would be better served using a 3 to 15 scale of severity known as the Glascow Coma scale, or GSC. This diagnostic tool uses both imagining and bloodwork to define the GSC number. The higher the number the more severe the trauma and the higher the need for care and follow-up. Informed by the work of Walker et al. (2018), art therapy researchers and medical researchers could work together to not only use the GSC classification for more accurate TBI diagnosis, but to parallel it with art therapy products to identify baseline characteristics. There is a need for empirical research that systematically reviews the validity and reliability of such a collaboration, and its implications for effective TBI diagnosis and treatment. At present, there is none that the authors can qualify as evidenced-based, and instead we practice based on the findings of small samples and anecdotal behavioral, qualitative research; not unlike what art therapy clinicians and researchers have identified when developing a neurobiologically-informed framework for the treatment of PTSD (Malhotra et al., 2024). Through an intentional pairing of art therapy products and contemporary medical assessment tools, art therapy could be a graphic map to identify the otherwise elusive symptoms of brain injury, facilitating early intervention and treatment and improving patient-caregiver communication.

The use of arts in medicine is increasingly recognized worldwide (Stuckey and Nobel, 2010) and can add a powerful and therapeutic element to a patient’s healing journey; but this is not therapy. Our recommended collaboration is with credentialed art therapists. They hold a minimum of a Master’s degree, and in the U.S., they are registered and/or board-certified, and in some instances are state-licensed. This is the ideal when utilizing imagery, symbolism, and metaphor for mTBI patient communication and expression, differential diagnostic impressions, and to help the treating provider “see” and understand – from the patient’s perspective –their lived experience. Additionally, mTBI survivors can be a vulnerable population who may be experiencing depression, anxiety, and/or PTSD alongside neurological injury. It is possible that artmaking, media exploration, and the resultant product can be activating; creating the opposite intended effect and triggering a fight or flight response from the amygdala (Hass-Cohen, 2008; Wolf, 2018). “ATR-N [art therapy relational neuroscience] interventions can be designed to take advantage of the neural linkages between ruptured functions of traumatic memories and creativity” (Hass-Cohen, 2025, p. 107). The art therapist can prescribe media and structure interventions that are trauma- and neuroscience-informed (Chapman, 2014), to support and advocate for the patient as needed, or translate (into words) the meaning of their products. For instance, “The location of a stroke or TBI may have differential impacts on a patient’s ability to recognize or respond to emotional cues, or comprehend complex explanations” (Konopka et al., 2024, p. 27). Art products and processes may be helpful in identifying TBI or brain injury as a diagnosis, as well as shaping specific media for use or media quantity in treatment in alignment with the Expressive Therapies Continuum (ETC) and CREATE frameworks. The ETC is a pan theoretical, developmental framework used by art psychotherapists to guide how humans process information and form images (Hinz, 2019; Kagin and Lusebrink, 1978). The six main principles of CREATE are: creative embodiment, relational resonating, expressive communicating, adaptive responding, transformative integration, and empathizing and compassion. They are grounded in the ATR-N approach to guide art therapists in neurobiologically-informed clinical practice, teaching, and research (Hass-Cohen and Findlay, 2019). Both the ETC and CREATE activate cortical and subcortical brain changes, working to integrate different areas of the brain vertically and horizontally, and are useful in memory encoding and retrieval; helping us connect our inner and outer worlds, and make sense of them, with or without words (Hass-Cohen and Findlay, 2019; Van Meter, 2024). Art therapists are ETC- and/or CREATE-educated and have extensive knowledge of developmental imagery and symbol formation across the lifespan, the impacts of biopsychosocial trauma, and corresponding graphic indicators. As clinicians and artists, art therapists provide the entirety of the art therapy continuum, and consultation and evaluation assistance to the treatment team, patient, and their caretakers (see accreditation and professional standards). Additionally, art therapists share the same professional language with the mTBI patient’s treatment team, an international recommendation of current best practices in the treatment of TBI (Rattigan et al., 2021; Wiart et al., 2016).

Considering the complexity of comorbidities of brain injury that may contribute to cognitive challenges, interprofessional, patient-centered treatment should be implemented whenever possible (ASHA, 2013, p.13). Hobson (2006) identified multidisciplinary, interdisciplinary, and transdisciplinary as common team-based approaches in healthcare communities. The WHO (2010) described interprofessional work as “multiple health workers from different professional backgrounds [providing] comprehensive services… working with patients, their families, caregivers, and communities to deliver the highest quality of care across settings” (p. 13). Whatever the treatment structure, we posit that multi-dimensional approaches spanning neurology, psychiatry, and psychology are needed to conceptualize treatment for persistent mTBI symptoms (Clark et al., 2022; Maas et al., 2022), and art therapy is a viable complimentary treatment option from assessment to aftercare. Konopka et al. (2024) contend that “using standardized approaches [such as clinical and objective imaging data, clinical evaluations, etc.] we can move the field of mental health in a very new direction” (p. 32).




Conclusion

This perspective paper implores readers to take seriously the minimization of mTBI patients’ experiences and how it may impact their care from initial diagnosis and follow-up while understanding that to err is human; it falls in line with our natural human tendency to not believe what we cannot see. We crave empirical evidence yet cannot rely on brain scans and imaging because damage at the cellular level will not appear. From personal and professional experiences, the authors discovered the urgency to create and use imagery to communicate when words failed the mTBI experiencer, or when the words could not accurately depict what they were feeling or sensing. The art became a tool and visual narrative (Berberian et al., 2019; Malhotra et al., 2024) to show others, “It hurts ‘right’ here,” or “It feels just like this,” in the hopes that the attending physician will finally understand and prescribe the helpful course of treatment. The fact that both cases discussed in this paper and other mTBI patients in the authors’ clinical practices used similar symbols and executed the same line quality regardless of personhood, age, or gender remains an untapped area of research that requires inquiry. The art can and should be taken seriously by the neurological medical community as a supportive and complimentary tool that can assist in developing a treatment plan curated for their patients’ individual mTBI experience. In addition to the work of current art therapist researchers championing this work and bridging neuro-aesthetics, medical art therapy, brain injury rehabilitation via art therapy and biomarkers (Hass-Cohen, 2008, 2025; Hass-Cohen and Findlay, 2019; Kaimal et al., 2017; Kaimal et al., 2016; King et al., 2019; Konopka et al., 2024; Walker et al., 2016; Walker et al., 2018), we are calling for intentional interprofessional collaboration for mTBI research and practice with a focus on commonalities across the lifespan. There is power in art making, and a necessity for credentialed art therapists to provide developmentally appropriate, trauma-informed, culturally responsive, and sensory-aware safety and containment as part of the survivor’s treatment. “The support and skills of an attuned art therapist helps recruit, express and hold the relational self in mind while allowing for the expression of needed emotions and motivations” (Hass-Cohen, 2008, p. 39). The therapeutic relationship, media quality and quantity, directive, placement, and physical space are key. As one of Michele’s patients recalled, they felt validated “on a deep level.” Their art products became graphic maps, like X-rays that mapped their location in the healing process and indicated what areas still required care and attention. Just as there are no imagining tests to “show” mTBI, there are no current imaging modalities that can predict or accurately identify PSC (Rose et al., 2021). Despite ongoing research, presentation of symptoms and recovery rates after TBI remain elusive; approximately half of all hospital patients presenting with mild TBI do not recover to pre-injury wellness after 6 months (Maas et al., 2022). Early treatment of mTBI could reduce PSC onset and the persistence of psychobehavioral symptoms (Goldsmith, 2024; Wiart et al., 2016). As discussed here, the inclusion of art therapy as part of the survivor’s treatment plan can be a welcome addition by both patient and treatment team to help assist with assessment, treatment, and aftercare while also demystifying, naming, and making tangible seemingly idiosyncratic experiences for a more personalized and visible plan of action (Tourgeman et al., 2024).

We leave the reader with an excerpt from a poem written and shared by Dr. John, during the commencement ceremony at Emory University Medical School in 1983, titled Gaudeamus Igitur (Therefore, Let Us Rejoice).


For there will be the arts

and some will call them

soft data

whereas in fact they are the hard data

by which our lives are lived

For everyone comes to the arts too late.

For you can be trained to listen only for the oboe

out of the whole orchestra

For you may need to strain to hear the voice of the patient

in the thin reed of his crying (p.1742).

Let us not be too late.
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Background: Arts therapies, encompassing art therapy, music therapy, drama therapy, and dance movement therapy with the broader practice of expressive arts therapies, have demonstrated positive outcomes in the treatment of neurodevelopmental and neurological disorders (NNDs). Integrating arts therapies into telehealth has become increasingly important to improve accessibility for people with mobility impairments or those living in remote areas. This study aims to map the existing body of literature to provide an in-depth overview of telehealth in arts therapies for individuals with NNDs.
Methodology: This scoping review followed the PRISMA guidelines. Six databases were systematically searched, with 2,888 articles screened for eligibility. Inclusion criteria focused on primary research peer-reviewed articles in English that addressed telehealth arts therapies for NNDs.
Results: Seventeen telehealth studies published between 2009 and March 2024 were included, with a notable increase in publications after 2020. The studies covered various neurodevelopmental disorders, including autism spectrum disorders, attention deficit hyperactivity disorder (ADHD), Rett syndrome, and neurological disorders such as stroke, epilepsy, cerebral palsy, central nervous system (CNS) tumors, dementia, Alzheimer’s disease, Parkinson’s disease, spinal cord injuries, and mild cognitive impairment. Music therapy was the most widely studied modality. Interventions ranged from therapeutic singing and songwriting to virtual reality experiences. Different platforms and specialized virtual environments were used alongside pre-recorded sessions. Positive benefits included psychological enrichment, social connectivity, cognitive improvements, and brain changes, although some studies reported mixed or no significant effects in certain areas.
Conclusion: Telehealth in arts therapies significantly benefits individuals with NNDs, improving accessibility and providing psychological, emotional, social, and cognitive benefits. The positive benefits observed highlight the potential of these interventions to improve overall well-being and daily functioning. Future research may focus on high-quality qualitative studies and neuroimaging assessments to further validate the impact of telehealth arts therapies.
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Introduction


Arts therapies

Arts therapies are forms of psychotherapy that aim to improve the physical and mental health of patients or clients by addressing social issues, preventive work, and personal growth. These therapies integrate artistic tools and creative processes with verbal reflection for both assessment and intervention in settings that may be individual, group-based, in-person, or remote, under the guidance of certified professionals1 (Mārtinsone and Duhovska, 2023). Karkou and Sanderson (2006) define the field as: “… the creative use of the artistic media as vehicles for non-verbal and/or symbolic communication, within a holding environment, encouraged by a well-defined client-therapist relationship, in order to achieve personal and/or social therapeutic goals appropriate for the individual” (p. 46). Internationally, the field includes various creative therapeutic practices with different naming conventions. In some countries, one profession encompasses multiple specializations like art, music, drama, and dance movement therapy, while others recognize these as separate professions (Mārtinsone and Duhovska, 2023). Expressive arts therapy further combines these modalities for enhanced therapeutic impact (Malchiodi, 2020). Arts therapists, equipped with advanced graduate-level training, practice in various settings, including hospitals, schools, community centers, correctional facilities, hospices, and private practices (Shafir et al., 2020). Telehealth also broadens access, increasing the reach of arts therapies and extending their therapeutic potential to remote and underserved areas.



Neural mechanisms and brain networks in arts therapies

In arts therapies, several brain networks work together to support healing through aesthetic experiences. The sensory-motor network, or “embodied brain,” facilitates physical engagement with art forms such as dance or music, allowing patients to express and reflect emotions through movement, linking these actions to personal memories, and enhancing the therapeutic process. Rather than passively receiving stimuli, this network actively constructs perceptual experiences using interoceptive (internal) and exteroceptive (external) cues, grounding mental experiences in physical sensations and promoting a holistic therapeutic engagement (Vaisvaser, 2021; Vaisvaser et al., 2024).

The default mode network, or “predictive brain,” plays a role in anticipating and interpreting sensory input based on past experiences. Predictive processing, which involves a dynamic flow of expectations (top-down) and sensory data (bottom-up), minimizes prediction errors by either adjusting actions or updating internal models. Engaging in unpredictable, creative tasks within creative arts therapies helps clients reshape mental models, promoting adaptive responses to new experiences and expanding their sense of self (Vaisvaser, 2021). The salience network draws attention to emotionally impactful moments in therapy, helping individuals to focus on significant experiences, while the reward network reinforces engagement and curiosity by making aesthetic experiences pleasurable, thus enhancing emotional investment and motivation (Vaisvaser et al., 2024).

The relational brain also plays an essential role, involving mechanisms such as mental simulation and synchronization– neural processes that support empathy, understanding, and shared emotional experiences through the mirror neuron system (Vaisvaser, 2021). Finally, the executive control network supports cognitive control, enabling patients to balance introspection with actionable problem-solving. Together, these integrated network activities allow creative arts therapies to promote resilience and well-being, combining cognitive, emotional, and physical healing into a unified therapeutic experience (Vaisvaser et al., 2024).



Telehealth and its growing importance in arts therapies

Various terms have been used to describe remote healthcare services, including telemedicine, telerehabilitation, teleintervention, and telehealth. Among these, telehealth has emerged as a comprehensive term that encompasses a wide range of remote healthcare activities and services (Clements-Cortés et al., 2023). Telehealth is a broad term that describes the use of electronic communications to provide clinical services and other types of health information. It is used for a wide range of activities aimed at general health and well-being. Telehealth provides an efficient means of connecting patients with healthcare providers in situations where in-person visits are not possible. The most used approach in telehealth includes real-time interactions between a patient and a healthcare provider through video conferencing, telephone calls, live chat, or non-simultaneous communication via online platforms or mobile applications (American Telemedicine Association, 2020). In recent years, virtual reality has also gained increasing popularity as an innovative tool in telehealth, offering immersive experiences that can enhance patient engagement and therapeutic benefits (Lian, 2023).

Telehealth gained particular prominence during the COVID-19 pandemic when the need for social distancing and the burden on healthcare facilities underscored the importance of remote healthcare services (Smith et al., 2020). The use of telehealth services experienced an unprecedented increase during the pandemic and is expected to remain at high levels going forward compared to pre-pandemic times, indicating a likely long-term change in the field (Pierce et al., 2021). Since 2020, the growth of telehealth has also seen a notable increase in the use of arts therapies within telehealth services (Feniger-Schaal et al., 2022). This period highlighted the potential of telehealth to improve access, efficiency, and safety in healthcare, with its benefits contributing to a significant acceleration in its adoption and integration into mainstream healthcare practices (Doraiswamy et al., 2020). Furthermore, a meta-analysis by Lin et al. (2022) found that there were no substantial differences in treatment outcomes between teletherapy and in-person therapy, suggesting that teletherapy can be an equally effective alternative to traditional, in-person approaches, thus supporting its continued integration into healthcare practices.

Telehealth in arts therapies is essential for several reasons. First, it greatly expands access to therapeutic services for individuals with limitations that prevent them from attending traditional in-person therapy sessions and provides opportunities for ongoing engagement and monitoring that are critical to maintaining therapeutic gains. This is particularly important for individuals with mobility impairments or who live in remote areas with limited healthcare resources. Furthermore, the flexibility of telehealth platforms allows for more personalized and convenient therapy schedules, which can be critical for patients with complex care needs (Cole et al., 2021), and, ultimately, telehealth is associated with lower costs (Dorsey and Topol, 2016; Egede et al., 2018). Receiving therapy at home can provide a sense of safety for patients who may feel more comfortable in their own environments (Ashwick et al., 2019; Christensen et al., 2020).



Challenges and creative adaptations in telehealth arts therapies

The integration of telehealth into arts therapies offers substantial benefits but also presents distinct challenges that impact both technological and therapeutic dimensions. It requires significant adjustments on the part of both therapists and clients, affecting various aspects of the therapeutic process (Markowitz et al., 2021). In addition to technological barriers, such as the lack of high-speed internet, especially in remote areas, the telehealth environment also presents inherent legal, ethical, safety, privacy, and confidentiality challenges that can disrupt the therapeutic process (Burger and Wuensch, 2021; Levy et al., 2017; Lin et al., 2021; Weinberg and Rolnick, 2019).

The physical separation inherent in remote sessions can complicate the triangular therapeutic relationship between the client, therapist, and artwork, requiring therapists to put extra effort into creating a safe and engaging digital environment (Zubala et al., 2021). Therapists have reported feeling less effective in performing certain therapeutic skills in teletherapy settings compared to in-person therapy, particularly in relational elements such as empathy, warmth, and support (Lin et al., 2021). Remote sessions may feel more physically and mentally exhausting than in-person sessions as they require greater concentration, restrict physical movement, and limit the therapist’s ability to read the patient’s cues, often leaving the patient feeling tense and confined (Markowitz et al., 2021). The restriction of physical movement can be a limiting factor in remote dance movement therapy, as movement is essential to fostering expression, body awareness, and emotional processing in therapeutic settings.

The lack of tactile qualities in remote tools can limit the sensory experiences that are considered therapeutic in traditional art therapy. This often requires access to specific materials or musical instruments that may not be easily accessible to patients in remote settings, potentially limiting the creative process. To overcome these limitations, therapists may need to adapt by recommending materials that are readily accessible or adaptable at home or by sending them directly to the client’s home (Sharpe and Hinz, 2023). Although remote therapy may initially seem to limit art-based interventions, it can offer opportunities to enhance creativity, which in turn enriches and revitalizes the therapeutic process (Mor, 2022).

Using digital tools in arts therapies can lead to innovative therapeutic approaches that are not possible in traditional settings, thereby enriching the therapeutic experience. The flexibility of the digital medium provides creative freedom, enabling safe experimentation with art and easy modifications through tools such as virtual reality or tablet-based drawing, fostering client self-exploration. Digital artmaking can help reduce client discomfort associated with “messy” materials or direct tactile engagement, making it particularly suitable for individuals with tactile sensitivities or developmental disabilities. Additionally, the digital medium’s ability to document and revisit the creative process helps clients gain insight into their therapeutic progress (Zubala et al., 2021). All telehealth advantages are especially crucial for individuals with NNDs, who often face significant barriers to traditional in-person therapy and can significantly benefit from the expanded accessibility and flexibility that telehealth offers.



Understanding neurodevelopmental and neurological disorders

Neurodevelopmental disorders are behavioral and cognitive disorders that emerge during early developmental phases and are characterized by substantial challenges in acquiring and performing specific intellectual, motor, language, or social skills (American Psychiatric Association, 2022). Developmental stages generally refer to the period before an individual reaches the age of 18, regardless of when a diagnosis is made (World Health Organization, 2022). The etiology of many neurodevelopmental disorders remains highly complex and not fully understood. It is generally believed that these disorders are primarily caused by genetic or other factors present from birth (Thapar et al., 2017). However, insufficient environmental stimulation or lack of adequate learning opportunities and experiences can also contribute to the development of neurodevelopmental disorders (Johnson et al., 2016; Nelson et al., 2019). The most common neurodevelopmental disorders include, among others, autism spectrum disorder, ADHD, intellectual development disorder, and developmental learning disorder (World Health Organization, 2022).

Neurological disorders are diseases of the central or peripheral nervous system that affect the brain, spinal cord, cranial nerves, peripheral nerves, nerve roots, vegetative nervous system, neuro-muscular junction, and muscles (Da Cunha De Sá-Caputo et al., 2021). These disorders include epilepsy; headache disorders (including migraine); neurodegenerative disorders (including dementia and Parkinson’s disease); cerebrovascular diseases (including stroke); neuroinfectious/neuroimmunological disorders (including meningitis, HIV, neurocysticercosis, cerebral malaria, multiple sclerosis); neuromuscular disorders (including peripheral neuropathy, muscular dystrophies and myasthenia gravis); traumatic brain and spinal cord injuries; and cancers of the nervous system (World Health Organization, 2023).

Although the causes of many neurological disorders remain unknown, genetic, epigenetic, and external factors have been implicated in the onset and progression of these diseases (Kelly et al., 2020). These conditions can lead to significant functional impairment, affecting individuals’ ability to perform daily activities and reducing their quality of life. The increasing incidence of death and disability from neurological disorders is widely recognized as a global public health issue, and this burden is expected to grow in the coming decades due to the aging of the population (Ding et al., 2022). The economic impact of these disorders is also substantial, with costs associated with healthcare, lost productivity, and long-term care. Individuals with neurological disorders often require extensive social and economic support due to their physical, cognitive, and psychosocial challenges (Ransmayr, 2021). Given the extensive needs of individuals with neurological disorders, arts therapies can provide essential support alongside traditional medical care. Research indicates that arts therapies have positive outcomes in the treatment of NNDs (Ettinger et al., 2023; Lo et al., 2019; Raglio, 2015), offering a complementary approach to address the complex physical, cognitive, and psychosocial challenges faced by these individuals.



Scoping review objectives

With the significant increase in the use of telehealth, it is necessary to examine its current state in the field of art therapies to compile the interventions used, identify the most common delivery tools, and determine the benefits of telehealth for individuals with neurodevelopmental or neurological disorders. This review can provide professionals with insights on how to work with NNDs using arts therapies via telehealth. Therefore, this scoping review aims to map the body of literature to provide an in-depth overview of the current state of arts therapies in the field of telehealth for NNDs.



Scoping review questions


RQ1: What NNDs are included in published articles on telehealth in arts therapies?
RQ2: What therapeutic methods are used in telehealth arts therapies for individuals with NNDs?
RQ3: What are the prevalent delivery platforms and digital tools used in telehealth interventions of arts therapies for individuals with NNDs?
RQ4: What are the benefits of telehealth arts therapies for individuals with NNDs?






Methods


Scoping review design

As a scoping review, it aimed to map the existing literature on a particular topic by identifying key themes and knowledge gaps. Unlike systematic reviews, scoping reviews do not conduct a quality assessment of the included studies, nor do they produce meta-analyses (Golden et al., 2021). In conducting the review, meticulous methodology and standardization were observed in accordance with the PRISMA Scoping Review guidelines (Page et al., 2021; Tricco et al., 2018) and the six-step methodological framework proposed by Arksey and O'Malley (2005). This approach comprises the following stages: (1) identification of the research question; (2) identification of relevant studies; (3) selection of studies; (4) charting of data; (5) collation, summarization, and reporting of results; (6) consultation (optional) (Arksey and O'Malley, 2005).



Search strategy


Inclusion and exclusion criteria

Each study included in this review met the following inclusion criteria: (a) primary research articles published in peer-reviewed journals, (b) no restriction on publication date, (c) quantitative, qualitative, or mixed methods studies, (d) written in English, (e) a variety of genders, cultural backgrounds, contexts of adversity, and age groups (children, adults, and the elderly), (f) with a neurodevelopmental or neurological disorder (clinically diagnosed or with symptoms identified through assessment tools), (g) the study was explicitly situated in the arts, music, dance movement, drama or expressive arts therapy, (h) provided or supervised by a qualified professional (such as an art therapist, music therapist, dance movement therapist, drama therapist, expressive arts therapist, or instructor), (I) therapy delivered via telehealth2 (j) with no limitation on the length or duration of the therapy session, (k) no restriction on the format (group or individual), (l) no restriction on the outcomes assessed.

Studies were excluded for the following reasons: (a) systematic reviews, book chapters, gray literature, (b) studies without full text in English, (c) studies describing only the experiences of therapists or staff without focus on individuals with neurodevelopmental or neurological disorders, (d) studies in which only students were present without the involvement of a certified therapist, or therapeutic intervention was led by a physiotherapist, dance instructor, or nurse, (e) therapy that was not provided in telehealth setting (f) in cases of duplicate data across multiple studies, only the study with the most comprehensive dataset was retained, and the others were excluded to prevent redundancy.



Information sources

Six databases were searched in March 2024: PubMed, Scopus, ProQuest, Science Direct, Taylor & Francis, and Web of Science. A second search was performed using Google Scholar, resulting in seven additional papers identified as relevant.



Search methods

The search process consisted of several stages: initial search screening, main search screening, and supplemental manual search screening (Page et al., 2021). Two librarians from an academic institution assisted in preparing the search strings for each database and conducting both the initial and primary screening procedures.

The search strategy included the following keywords of relevant articles: “Drama therapy” or “Music Therapy” or “Art Therapy” or “Dance Therapy” or “Creative art therap*” or “Art* psychotherapy” or “Expressive therap*” and various terms used in the existing literature for telehealth, such as “Telemedicine” or “eHealth” or “virtual” or “remote” or “digital” or “emedicine” or “online therapy” or “telehealth.” Boolean operators AND/OR were used to connect keywords; the symbol * was used to abbreviate the word. Search fields included title, abstracts, Medical Subject Headings (MeSH) terms, MESH Major topic and Text Word. See Table 1 for search strings used in each database.



TABLE 1 Search strings for database systems.
[image: Table listing search strings for various database systems. Each row contains a database and corresponding search strings related to therapies like drama, music, art, and dance therapy, combined with terms like telemedicine and online therapy. Databases include PubMed, Scopus, ProQuest, Science Direct, Taylor & Francis, Web of Science, and Google Scholar. Filters like article type and language are specified for each.]

Neurodevelopmental and neurological disorders were intentionally excluded from the search strategy. Each publication was meticulously evaluated to determine its alignment with NNDs as categorized by the ICD-11: International Classification of Diseases. This search approach was recommended by librarians to avoid excluding relevant studies due to search query length restrictions. Specifically, not all possible disorder terms were included in the search queries to prevent unintentionally omitting relevant studies.



Selection of evidence sources

All publications were screened for title and abstract. Articles were screened and selected on Rayyan,3 a digital platform for systematic article review, and each reviewer was unaware of the selections made by other reviewers. All available sources up to March 2024 were uploaded into Rayyan, where duplicates were identified and removed, resulting in 2249 articles for initial screening. The blind feature in Rayyan was then activated to enable independent abstract-level screening and separate flagging of selected articles. Studies were selected by two independent researchers, who screened the selected articles by title and abstract according to the inclusion/exclusion criteria. After the initial screening, the blind function was removed, allowing the researchers to identify articles with a disagreement between the two reviewers. The researchers reviewed and discussed these articles by re-reading the abstracts until an agreement was reached. A total of 2,142 articles were excluded as irrelevant based on the inclusion criteria, leaving 107 articles for full-text review (Figure 1).
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FIGURE 1
 PRISMA flow diagram for scoping review.




Selection of the articles

The first author reviewed all articles in full text and began the initial data analysis and classification stages. After a thorough review of the content, the second researcher performed a secondary selection according to the inclusion and exclusion criteria. Both researchers reviewed and discussed the excluded and included articles until agreement was reached. The full-text articles were classified into three categories: included, excluded, or maybe. After analyzing the content of 107 full-text articles, 90 were excluded because they did not meet the following inclusion/exclusion criteria: (1) written in a language other than English (n = 1); (2) music and art were not used for therapeutic purposes (n = 7); (3) interventions were not conducted through telehealth (n = 38); (4) another condition than a NNDs (n = 15); (5) intervention was not provided by a music/art/dance movement/drama therapist (n = 21); (7) publication format out of scope (n = 4); (6) could not obtain the full article (n = 4). In total, 17 articles met all the inclusion criteria for this scoping review.



Data charting and analysis

The research team developed a data synthesis table in Microsoft Word 2024. The first and second authors charted the data, analyzed them, and subsequently peer-reviewed the categorization. The following data were obtained: author(s) name (s), publication year, the country where the research was conducted, study design (qualitative, quantitative, or mixed methods), participant information, disorder, session information (time, intensity, duration), intervention (steps, program), delivery platforms and tools, assessment tools, reported results and limitations. A summary of the main findings can be found in Supplementary Table S1.





Results


General characteristics

Seventeen studies published from 2009 to 2024 were included in this scoping review. Of these, 14 studies (82.35%) were conducted between 2020 and 2024, indicating a notable increase in research following the COVID-19 pandemic. The geographic distribution of the studies was as follows: United States (n = 5); United Kingdom (n = 4); Australia (n = 3); Italy (n = 1); China (n = 1); Republic of Korea (n = 1); Israel (n = 1); Ireland (n = 1). The majority of the 17 studies were qualitative studies (n = 8), mixed-method (n = 6), and a minority were quantitative studies (n = 3). The therapeutic focus of the review was predominantly music therapy (n = 13), with smaller contributions from art therapy (n = 2), expressive arts (n = 1), and dance movement therapy (n = 1). Sample sizes varied widely across study types: quantitative studies included between 8 to 73 participants, qualitative studies ranged from 1 to 14 participants, and mixed method studies included sample sizes from 1 to 87 participants. Participants ranged in age from 4 years to 87 years, representing a diverse demographic. Treatment lengths varied from single-session interventions to 15-month programs, with session durations ranging from brief 5-min interventions to comprehensive 90-min sessions. The frequency of sessions varied widely as well, ranging from three times a day to once a week.



NNDs in published articles on telehealth in arts therapies

Articles published on telehealth in arts therapies have addressed various NNDs. Three studies of telehealth music therapy included Parkinson’s disease (Shah-Zamora et al., 2024; Stegemöller et al., 2020; Tamplin et al., 2024), three studies of dementia (Clark et al., 2024; Dassa, 2024; Kelly et al., 2024), and two studies of autism (Devlin, 2022; Quigley and MacDonald, 2024). Additional studies included Alzheimer’s disease (Quail et al., 2021), Asperger’s syndrome (Baker and Krout, 2009), stroke, epilepsy, CNS tumors, and other neurological conditions (Bonakdarpour et al., 2021), spinal cord injury (Tamplin et al., 2019), cerebral palsy, and various genetic syndromes (Bompard et al., 2023). Telehealth art therapy studies covered autism spectrum conditions with various diagnoses (Datlen and Pandolfi, 2020) and ADHD (Kim and Chung, 2024). One published study of expressive arts therapy addressed mild cognitive impairment (Luo et al., 2023), and one in telehealth dance movement therapy focused on autism (Moo and Ho, 2023).



Therapeutic methods used in telehealth arts therapies for individuals with NNDs

The interventions used in the context of telehealth arts therapies for individuals with NNDs were diverse and tailored to address the specific challenges of each individual. The interventions used in music therapy via telehealth for patients with Parkinson’s disease were delivered in group settings. Shah-Zamora et al. (2024), with 16 adults, conducted sessions in small groups with each patient paired with their caregiver. A common feature across all music therapy studies for Parkinson’s disease was the focus on group singing, breathing support, and vocal exercises (Shah-Zamora et al., 2024; Stegemöller et al., 2020; Tamplin et al., 2024). Sessions also incorporated verbal check-in conversations (Shah-Zamora et al., 2024) and 30-min social interaction practices (Tamplin et al., 2024) to promote engagement and reduce isolation.

Music therapy sessions for people with dementia included the presence of a spouse or care partner, offering both individual (Clark et al., 2024; Dassa, 2024; Kelly et al., 2024) and group (Clark et al., 2024) formats. The Clark et al. (2024) study of nine adults and their care partners used a two-phase approach. The first phase consisted of four individual therapy sessions with a care partner, followed by six group sessions that incorporated an online therapeutic songwriting program that was flexible and sensitive to the needs of the participants. For Alzheimer’s disease, interventions included cognitive stimulation activities, reminiscence therapy, and musical activities such as listening to music, playing an instrument, and singing, as well as physical exercises (Quail et al., 2021).

Music therapists have used telehealth to work with individuals with autism, and therapies have included improvisational experiences such as guitar playing and many play elements to replicate improvisational experiences they experience during the face-to-face work (Devlin, 2022). Quigley and MacDonald (2024) conducted a Rock’n Roll music therapy project delivered by community musicians and music therapists that included improvisation, songwriting, and the process of recording two songs, as well as musical and emotional recall exercises. For individuals with stroke, epilepsy, CNS tumors, and other neurological conditions, individualized sessions incorporated live, improvised violin music with pitches aligned to the human vocal range (131–524 Hz) and tailored to participants’ musical preferences (Bonakdarpour et al., 2021). Music therapy for adult patients with spinal cord injuries involves group singing online and in virtual reality via the app (Tamplin et al., 2019). Interventions for children with genetic syndromes included parent-home music therapy using the “Euterpe” method with pre-recorded audio and video files (Bompard et al., 2023).

Art therapy for autism includes art-making activities (Datlen and Pandolfi, 2020). For ADHD, individual sessions have integrated relaxation activities, digital media exploration, and emotional release through expressive arts, as evidenced by a case study (Kim and Chung, 2024). Expressive arts therapy for older adults has involved visual art creation and storytelling (Luo et al., 2023). Dance movement therapy for autistic children has included mirroring, attunement, and structured improvisation (Moo and Ho, 2023).



Prevalent delivery platforms and digital tools used in telehealth interventions of arts therapies for individuals with NNDs

Several different platforms and digital tools were employed; however, Zoom was the primary platform used to implement telehealth in the included studies (Clark et al., 2024; Dassa, 2024; Devlin, 2022; Kelly et al., 2024; Kim and Chung, 2024; Moo and Ho, 2023; Quigley and MacDonald, 2024; Tamplin et al., 2019; Tamplin et al., 2024). Specific sound settings, such as “Original sound for musicians” and “High-fidelity music mode,” were used to maintain music and voice quality by reducing automatic noise suppression (Tamplin et al., 2024). Zoom was also used to connect professionals with participants engaging in virtual platforms (Clark et al., 2024; Tamplin et al., 2019). Three music therapy studies used pre-recorded audio and video files on various devices (Bompard et al., 2023; Devlin, 2022; Stegemöller et al., 2020). Skype was used twice in music therapy studies (Baker and Krout, 2009; Quail et al., 2021). Live violin sessions were broadcasted using FaceTime (Bonakdarpour et al., 2021). WhatsApp was used in an art therapy study (Datlen and Pandolfi, 2020), and the Tencent conferencing tool was used for screen sharing in an expressive arts study (Luo et al., 2023).



Benefits of telehealth arts therapies for individuals with NNDs


Research methods

Various qualitative and quantitative assessment methods were used in the included studies to evaluate the benefits of telehealth arts therapies for individuals with NNDs. Qualitative methods included structured and semi-structured interviews, therapist observations and reflections, and video elicitation techniques. In seven studies, therapists used structured and semi-structured interviews with participants or care persons to gain detailed insights into participants’ experiences and perceptions (Clark et al., 2024; Dassa, 2024; Kelly et al., 2024; Kim and Chung, 2024; Moo and Ho, 2023; Quigley and MacDonald, 2024; Tamplin et al., 2024). Observations and reflections of the therapist or care persons were reported in six studies as playing a significant role in the therapy process and benefits (Baker and Krout, 2009; Bonakdarpour et al., 2021; Dassa, 2024; Devlin, 2022; Quail et al., 2021; Datlen and Pandolfi, 2020; Kim and Chung, 2024). Video elicitation techniques were used in four studies (Baker and Krout, 2009; Quigley and MacDonald, 2024; Kim and Chung, 2024). Various quantitative research methods were used to measure psychological well-being, physiological health, and cognitive function. Measures included disease-specific scales and questionnaires (Dassa, 2024; Luo et al., 2023; Quail et al., 2021; Shah-Zamora et al., 2024; Tamplin et al., 2024), caregiver burden interviews (Shah-Zamora et al., 2024), voice measures (Stegemöller et al., 2020; Tamplin et al., 2024), usability and impact evaluations, and neuroimaging assessments (Luo et al., 2023).



Positive benefits

Each study included has demonstrated the positive benefits of telehealth arts therapies for individuals with NNDs. These include cognitive and emotional benefits, brain changes, and social benefits.



Cognitive and emotional benefits

In various studies, participants reported emotional enrichment and cognitive benefits. The specific nature of these benefits varies depending on the patient group and the type of method, but common themes include improved emotional state and cognitive function. For example, in individual cases involving two children, Devlin (2022) observed not only improved engagement and continued emotional and intellectual growth in a neurodivergent child but also sensory and emotional connectivity in a child with autism. Tamplin et al. (2024) and Shah-Zamora et al. (2024) noted emotional improvements in individuals with Parkinson’s disease following their respective therapeutic methods. While Tamplin et al. (2024) emphasized an increase in positive feelings, overall satisfaction, and a sense of being accepted and understood, Shah-Zamora et al. (2024) specifically noted a significant reduction in apathy and depressive symptoms.

However, there are differences in how these benefits manifest across different neurological disorders and methods. For example, Quail et al. (2021), in a case study of a patient with Alzheimer’s disease, focused on cognitive improvements, highlighting improvements in mood and cognition, along with increased engagement in meaningful activities, while Bonakdarpour et al. (2021) reported broader emotional benefits, including reduced stress and anxiety and overall high patient satisfaction among adults with various neurological disorders. Furthermore, Luo et al. (2023) found significant improvements in cognitive function for participants in the expressive arts group compared with a health education group. The study reported that the remote Expressive Arts Program positively impacted spontaneous brain activity and neural network connectivity. Specifically, there was increased activation in regions associated with memory and executive functions, including the right anterior cingulate/paracingulate cortex and the left dorsolateral superior frontal gyrus. Additionally, functional connectivity between the ventromedial prefrontal cortex and the left angular gyrus was enhanced, indicating strengthened brain network interactions. These neural alterations were linked to improved cognitive functioning and verbal abilities, supporting the feasibility of using internet technology to conduct proactive e-health interventions for patients with mild cognitive impairment (Luo et al., 2023).



Social benefits

The studies reviewed consistently highlighted significant social benefits, although the nature of these benefits varied by the target population and the therapy method. Common themes include enhanced social connectivity, improved relationships, and increased engagement. For example, Quigley and MacDonald (2024) found that participants with autism experienced increased social connectivity, greater accessibility, and convenience through the “Rock ‘n Roll Music Therapy Project” delivered via Zoom. This increase in social engagement is echoed in studies of individuals with dementia. Dassa (2024) observed that music therapy sessions rekindled couple relationships and helped spouses cope with daily challenges. Meanwhile, in two case examples, Kelly et al. (2024) noted reduced social isolation and increased self-confidence, improved relationships and communication. Studies of other neurological disorders and treatment modalities showed varying social benefits. Tamplin et al. (2019) found that virtual reality therapy reduced inhibitions about singing in front of others for individuals with spinal cord injury, highlighting the immersive and transportive nature of the therapy. Moo and Ho (2023) reported that dance movement therapy for autistic children with their parents resulted in enjoyment, improved understanding of the child, social development, and relationship building. Similarly, Luo et al. (2023) found that the expressive arts therapy group provided social support. Baker and Krout (2009) observed increased engagement, ability to work longer, and improved comfort and confidence in the case study of an individual with Asperger’s syndrome using Skype.



Mixed or no effect

Despite the generally positive results, some studies reported mixed or no significant effects in certain areas, often depending on the specific metrics assessed. For example, Tamplin et al. (2024) found that although participants with Parkinson’s disease experienced subjective emotional benefits, quantitative measures did not show significant improvements in voice measures or anxiety levels as assessed by the Depression Anxiety and Stress Scale. Similarly, in a study of a similar population, Shah-Zamora et al. (2024) found no significant improvements in quality of life, functional abilities, cognition, or caregiver burden after intervention. In other contexts, the effects were also mixed. Tamplin et al. (2019) noted that while virtual reality therapy reduced social inhibition in individuals with spinal cord injury, it may have reduced critical social cues. Likewise, Stegemöller et al. (2020) reported no significant differences in voice outcomes for people with Parkinson’s disease between pre-and post-intervention assessments, although they did observe improvements in respiratory control. Dassa (2024) acknowledged that despite the challenges and limitations of online therapy formats for people with dementia, the therapeutic settings were still beneficial, although not without issues. Key challenges highlighted in the study included technological difficulties, such as unstable internet connections and the lack of synchronization during music sessions, which disrupted the flow of interaction. Additionally, the emotional burden on caregiver spouses was a significant factor, as many found it challenging to maintain the musical practices independently once the sessions ended. Dassa (2024) study emphasized that while online music therapy had positive effects in rekindling relationships and alleviating some caregiving stress, the absence of the therapist’s guiding presence was a limitation to the long-term sustainability of the intervention.





Discussion

This scoping review aimed to provide an in-depth overview of the current state of telehealth arts therapies for NNDs. It examined the types of disorders included, the interventions employed, the digital tools and technologies used, and the benefits of telehealth arts therapies. After an extensive literature search, 17 studies met the inclusion criteria and were thoroughly reviewed, covering various arts therapies such as music therapy, art therapy, expressive arts therapy, and dance movement therapy. Notably, no studies were identified on telehealth for drama therapy in this context, highlighting an immediate gap that warrants future exploration. The literature on telehealth arts therapies for NNDs dates back to 2009, with most studies appearing after 2020, coinciding with the COVID-19 pandemic. This period catalyzed the rapid adoption of telehealth, underscoring its potential benefits and feasibility (Doraiswamy et al., 2020). The substantial increase in studies after 2020 reflects the accelerated integration of telehealth into therapeutic practices.

The scoping review included studies on a range of NNDs, such as autism spectrum disorder, ADHD, dementia, and Parkinson’s disease, which are among the most common within these categories. Studies have shown that telehealth music therapy for people with Parkinson’s disease increases positive feelings, social connectivity, and vocal awareness (Tamplin et al., 2024). In cases of dementia, telehealth music therapy reinvigorated relationships between patients and their spouses and provided crucial emotional support (Dassa, 2024). In another example, therapy for older adults with mild cognitive impairment resulted in significant improvements and increased social and emotional support (Luo et al., 2023). Nonetheless, there is a notable absence of studies addressing rarer neurological conditions, such as neuroinfectious diseases, multiple sclerosis, and neuromuscular disorders, which may also benefit from telehealth arts therapy interventions.

Music therapy was the most studied of the telehealth arts therapies, although visual arts therapies have been noted for their more accessible adaptation to digital formats, possibly due to their lesser reliance on real-time interaction and synchronicity. It is essential to acknowledge that telehealth music therapy presents unique challenges, particularly regarding synchronicity and sound quality in sessions. Despite these hurdles, some music therapists have creatively navigated or circumvented these technological limitations. The predisposition of some music therapists to incorporate technology into their routine clinical practice might have facilitated a smoother transition to telehealth modalities. This adaptability may also be related to the therapist’s level of familiarity and comfort with technology, with those who were not averse to using technology finding the transition to telehealth more seamless. This focus on music therapy, while significant, indicates a disproportionate emphasis in the field, suggesting that other arts therapies, particularly visual arts, dance movement, and expressive therapies, remain underrepresented in telehealth research.

Furthermore, technological advances have allowed for high-quality audio transmission, which is essential for maintaining the therapeutic integrity of music sessions. This is evidenced by the adaptable sound settings of the most commonly used delivery tool, the Zoom platform, and specialized platforms for music therapy sessions (Clark et al., 2024). In the context of telehealth, art therapists have also incorporated virtual reality experiences and metaverse platforms (Tamplin et al., 2019; Kim and Chung, 2024), demonstrating the growing popularity of virtual reality in telehealth. These immersive experiences can increase patient engagement and therapeutic benefits (Lian, 2023).

The review identified diverse interventions and tools used in telehealth, demonstrating the versatility and adaptability of these modalities in remote settings and showing that the digital tools used in telehealth can enrich the therapeutic experience (Zubala et al., 2021). One of the recurring themes of the studies was the ability of online programs to overcome geographical barriers, enabling participation from remote and rural areas. These findings support the earlier statement that telehealth is vital for individuals facing mobility challenges or living in remote areas with limited healthcare resources (Cole et al., 2021).

All included studies highlighted numerous positive benefits of the telehealth of arts therapies, consistently reporting psychological enrichment, enhanced emotional state, social connectivity, and cognitive improvements. However, it is noteworthy that all 17 studies reported positive outcomes for telehealth arts therapies, which raises the possibility of a positive-results bias in the existing literature. This potential bias should be considered when interpreting these findings, as studies with less favorable outcomes may be underreported or unpublished. The methodological limitations identified in the reviewed studies frequently highlight challenges associated with small sample sizes, which limit the generalizability of findings. Many studies also lacked control groups or long-term follow-up evaluations, further constraining the ability to establish causal relationships and assess sustained effects of therapeutic interventions.

One crucial issue that has not been extensively addressed is the long-term sustainability and participation of patients in telehealth arts therapies. Maintaining patient motivation and adherence to good therapeutic practices over time can be challenging in remote settings where the physical presence of a professional is absent. Factors such as technological barriers, such as internet connectivity, and socioeconomic status could significantly influence the quality and accessibility of these therapies. Populations with lower technological literacy, limited internet access, or lower socioeconomic backgrounds may face significant barriers, limiting the reach and impact of telehealth in certain groups.

Another challenge is the need for standardized protocols and guidelines for telehealth arts therapies, which could lead to variability in the quality and benefits of these interventions. Addressing these issues through comprehensive longitudinal studies and developing standardized practices could increase the robustness and reliability of telehealth arts therapies, ensuring their broader applicability in managing NNDs.


Recommendations

The findings of this scoping review suggest that telehealth arts therapies can address NNDs, particularly in scenarios where in-person sessions are impractical. However, this scoping review has highlighted the need for further research on all arts therapies, particularly drama therapy, where we could not find any research examples to include. Given the challenges associated with conducting randomized controlled trials in the creative arts therapies, future research should explore alternative methodologies to strengthen the evidence base. High-quality qualitative studies, such as phenomenological research and grounded theory, can provide deep insights into therapeutic processes and patient experiences. Detailed clinical reports and case studies also provide valuable contributions by contextualizing interventions and outcomes in real-world settings. Additionally, neuroimaging assessments are crucial to scientifically demonstrate the impact of telehealth interventions in art therapy for NNDs. Research on the long-term effects of telehealth therapies and their impact on caregiver burden and quality of life is also necessary.



Limitations

This study has several limitations. The scoping review did not systematically evaluate the quality of the included studies, as scoping reviews aim to map the body of literature on a specific topic by identifying key themes and knowledge gaps. The articles reviewed and included were restricted to those written in English. Expanding the scope to include research published in other languages could improve the quantity and quality of the information obtained. We did not conduct a comprehensive backward or forward citation search, nor did we comprehensively screen the reference lists of all included studies. Therefore, it is possible that we missed some relevant studies because we did not review all abstracts or full-text articles from these reference lists. We acknowledge this as a limitation of our search strategy. Studies that did not involve qualified professionals were excluded. This exclusion criterion applies to studies where only students were present without the participation of a certified therapist, as well as to studies in which the therapy was conducted by a physical therapist, dance instructor, or nurse. The review focused on the experiences and therapy results of individuals with NNDs, thus excluding studies that described the experiences of therapists or staff. Including such studies in the research could broaden the scope and provide a more comprehensive understanding of the therapeutic process. Systematic reviews, book chapters, and gray literature were excluded from this review, which may have resulted in the omission of potentially valuable insights and data, as only primary research articles were included. It is possible that some articles were excluded at the abstract screening level if specific neurodevelopmental or neurological disorder terms were not explicitly mentioned in the title or abstract but only appeared in the full text. Despite a thorough literature review, the variability among the studies precluded the performance of meta-analyses. Consequently, the effect size and impact are limited due to this constraint. This scoping review was not formally registered, which is acknowledged as a potential limitation regarding the transparency and reproducibility of the process.




Conclusion

Published articles on telehealth arts therapies for NNDs have integrated several findings, such as using expressive arts therapy programs can stimulate cognitive domains and promote neuroplasticity. These findings indicate that such therapies provide multisensory stimulation, regulate functional connectivity in the default mode network, and potentially improve cognitive function and emotional regulation. Specialists have conducted interventions in music therapy, art therapy, expressive arts therapy, and dance movement therapy. They have worked with various neurodevelopmental disorders, including autism spectrum disorders, ADHD, and neurological disorders such as stroke, epilepsy, cerebral palsy, CNS tumors, dementia, Alzheimer’s disease, Parkinson’s disease, spinal cord injuries, and mild cognitive impairment. Interventions used in telehealth arts therapies for individuals with NNDs are diverse, including therapeutic singing and songwriting, music listening, improvisation, musical recall exercises, group singing, relaxation, digital media exploration, art creation, and virtual reality experiences. The prevalent delivery platforms and tools used in telehealth interventions of arts therapies include Zoom, Skype, FaceTime, WhatsApp, Tencent, and specialized virtual environments alongside pre-recorded sessions. Telehealth arts therapies have demonstrated significant potential in improving the emotional, social, and cognitive well-being of individuals with NNDs. Arts therapies in telehealth settings are essential for individuals who are unable to attend face-to-face sessions for health or geographical reasons. As telehealth technologies continue to develop, arts therapies for individuals with NNDs delivered through these platforms are likely to become an increasingly important part of rehabilitation and support.
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Footnotes

1   Professionals—art therapists, music therapists, dance movement therapists, expressive arts instructors.

2   Telehealth- “use of electronic information and telecommunications technologies to support and promote long-distance clinical health care, patient and professional health-related education, and public health and health administration. Technologies include videoconferencing, the internet, store-and-forward imaging, streaming media, and landline and wireless communications” (U.S. Department of Health and Human Services, 2020). Telehealth encompasses four distinct applications: (a) live video (real-time, two-way interaction between a person and a provider using audiovisual telecommunications technology), (b) store-and-forward (photos, videos, and documents transmitted electronically), (c) remote patient monitoring (personal health and medical data collection from an individual in one location, which is transmitted to a provider in a different location for use in care and related support), (d) mobile health (health care and public health practice and education supported by mobile communication devices such as cell phones, tablet computers, and personal digital assistants) (Center for Connected Healthcare Policy, 2024).

3   www.rayyan.ai
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Introduction: Empathy is a fundamental element of high-quality healthcare, though it has been shown to be in decline among medical students and residents. Appeals have therefore been made for the development of evidence-based empathy-enhancing experiential learning and training models. Bringing Art to Life (BATL) is a service-learning program designed within experiential learning pedagogy for psychology and pre-healthcare students. Intergenerational relationships are fostered with people with dementia through art therapy and life story/narrative at a community-based adult day services center.
Methods: In this sequential mixed methods study, quantitative data were collected via electronic surveys of students in this course compared with students in didactic introductory psychology or psychology and aging courses. Survey measures included empathy, mindfulness, positive and negative affect, future time perspective, and attitudes toward older adults and working with people with dementia. Weekly BATL student journals submitted as part of their course requirements were analyzed using qualitative content analysis.
Results: Within-subjects analyses of variance revealed increases in empathy and positive affect, broadened time perspective, and improved attitudes toward older adults and people with dementia among students in the BATL course compared with other undergraduate students. Analysis of BATL student journals supported and deepened understanding of these findings, with themes including attitude change, relationship building fostering existential awareness and self-development, art fostering social interactions, and perceived program effectiveness.
Discussion: The findings suggest that BATL strongly supports increased empathetic attitudes and decreased stigma of aging in psychology and pre-healthcare students. Intergenerational expressive arts-based programs like BATL should be implemented in healthcare education to enhance empathy and improve attitudes toward aging and dementia care.
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Introduction

Bringing Art to Life (BATL) is a service-learning program based in experiential learning pedagogy (Leary and Sherlock, 2020) developed by the Cognitive Dynamics Foundation in memory of Lester E. Potts, Jr., an artist who had Alzheimer’s disease (Figure 1). It is offered as a junior seminar psychology writing course at [blinded for review]. Its primary purpose is to honor and validate people with dementia and other cognitive disorders through art therapy, other expressive arts, and life story/narrative. Additional goals include facilitating the development of intergenerational, multicultural relationships and growing empathy, compassion, knowledge, and self-awareness in students via experiential educational paradigms. Stated goals of the course are to lessen stigma, provide respite for care partners, and lay a foundation for ongoing engagement and enrichment of students, people with dementia, and their care partners in the broader community (Potts, 2022). Case studies and several trials suggest that art therapy demonstrated significant gains among people with dementia including improved quality of life, engaged attention, experienced pleasure, and improved neuropsychiatric symptoms, social behavior, and self-esteem (Chancellor et al., 2014; Emblad and Mukaetova-Ladinska, 2021; Lam et al., 2020). These expressive arts interventions also reduce stigma (Bienvenu and Hanna, 2017) (Figure 2).
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FIGURE 1
 Artwork created by Lester E. Potts, Jr., a person living with dementia who was a client at Caring Days Adult Day Services Center in Tuscaloosa, Alabama.
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FIGURE 2
 Collaborative artwork created by Katie W., a person living with dementia who was a client at Caring Days Adult Day Services Center in Tuscaloosa, Alabama, and her BATL student partners.



Anti-stigma

Stigma is referred to as negative attitudes and biases held about persons that could be result of some diagnosis (Dinos et al., 2004). A lack of knowledge regarding dementia can cause an unwarranted stigma toward persons living with the disease, illustrated by a theory known as stereotype embodiment (Levy, 2009). The theory suggests stereotypes are manifested when their understanding is driven from external sources which create self-definitions that impact functioning and health. Stigma-driven thoughts held by individuals can often lead to negative response, prejudice, and/or avoidance from a population (Corrigan and Watson, 2002). Therefore, it is important for emerging adults to gain the necessary knowledge of dementia to reduce the stigma surrounding it.

Emerging adults may particularly benefit from experiences that aim to reduce stigma for people with dementia. Prior research suggests that education, awareness, and experience with people with dementia may increase positive outcomes. For example, previous research has shown that emerging adults showed statistically significant levels of dementia stigma, whereas professional care-workers showed more dementia-positive attitudes (Kane et al., 2018).

In a 2004 anti-stigma study regarding people with dementia, only 4% of lay persons believed that people with dementia were at fault for their behaviors. Rather, the participants were more inclined to help people with dementia and see them as individuals in need of guidance (Werner and Davidson, 2004). To further add to this, a 2018 study used an intergenerational choir participation intervention with college students, persons with Alzheimer’s disease, and their relatives. The study resulted in reduced social isolation of persons with Alzheimer’s and their families and stigma among college students (Harris and Caporella, 2018).

Notably, seeing people with dementia as people who need constant care can lead to an attitude that people with dementia are helpless, also known as infantilization (Jongsma and Schweda, 2018). People do not want to be infantilized or seen as helpless, so they will often disregard the signs of early-stage dementia to ignore the pervasive cultural trope (Jongsma and Schweda, 2018). Evidence-based, experiential learning programs can address these nuances through targeted education and person-to-person interactions. Research has shown that in addition to education, exposure to and experience with people with dementia matter. For example, stigma was lower in persons who had experience with people with dementia, who were younger and more educated about dementia, and who thought treatment was available for dementia (Cheng et al., 2011). Thus, there is a need for public health interventions to alleviate dementia stigma. BATL is one such paradigm, working to decrease stigma and fear while highlighting the personhood of people with dementia by experientially increasing empathy.



Empathy

Empathy is defined as “understanding a person from his or her frame of reference rather than one’s own, or vicariously experiencing that person’s feelings, perceptions, and thoughts” (APA Dictionary of Psychology, American Psychological Association, 2018). There is a robust literature available regarding personhood and empathetic approaches in dementia care. Firstly, Thomas Kitwood shifted the perspective from a biomedical view to one focused on the lived experience of people with dementia, with techniques such as dementia care mapping (Kitwood, 1997). Additionally, he and Kathleen Bredin focused on a person-centered approach emphasizing life quality and dignity rather than deficit and loss (Kitwood and Bredin, 1992). Kitwood’s book, Dementia Reconsidered (Kitwood, 1997), and his work with Bredin are foundational components for the field still used in clinical training for dementia care (Mitchell and Agnelli, 2015).

The personhood perspective differs greatly from the perspective of dementia as a “social death” (Sweeting and Gilhooly, 2008), a concept that is rooted in deficit-based, biomedical mechanisms often attributed to earlier works like those of Mace and Rabins (1981). For example, studies on dementia care models (e.g., Kitwood, 1997) highlight the need for sustained empathy and ongoing education in dementia care. Kitwood’s work demonstrates that dementia care should prioritize understanding and affirming the person’s identity and unique preferences. Sustained empathy and continued education provide the needed foundational skills to adapt to changing needs and maintain a respectful, individualized approach, thereby reducing “social death” risks for people with dementia. Research related to resisting societal disenfranchisement is one example of how researchers have challenged the narrative of “Alzheimer’s patients” to be more identity-centered (Beard and Fox, 2008).

Bringing Art to Life aims to expand on the work of colleagues, such as Beard and Fox, through its building of identity-centered intergenerational relationships between emerging adult students and people with dementia. Research suggests that increased training and understanding of emotive empathy in caregivers improves the level of care provided to older adults living with neurological diseases through improved emotional intelligence (Maximiano-Barreto et al., 2022). The lack of empathy training correlates with a lack of proper care for people with dementia, as these individuals are not commonly included in creating their own care plan, and most choices are made by a family member or other primary caregiver(s) (Wackerbarth, 1999). Although it is important for these family members and caregivers to provide guidance, previous research shows that people with dementia want to be part of their medical decisions, and physicians found their participation beneficial to providing people with dementia with quality care (Iezzoni et al., 2021). Institutionalized people with dementia (those residing in nursing homes, specialty care assisted living facilities, and other outlets of dementia care services) acknowledged their preference for individualized and person-centered care, which emphasizes the need for close bonds grounded on empathy (Wehrmann et al., 2021). Poor understanding of individualized quality care for people with dementia can lead to caregiver burnout (De Alves et al., 2019) and reduced empathy. In contrast, BATL creates an environment in which the focus on personhood and experiential acquisition of knowledge provides opportunities to gain empathy for people with dementia.



Didactic and experiential components of BATL and course assignments

Few educational opportunities exist for emerging, college-aged adults (about age 18–29) to understand the lived experience of people with dementia (Peisachovich et al., 2023; Arnett, 2007; Reifman et al., 2007), and this lack of knowledge and awareness may contribute to lost opportunities for compassionate care of, and interactions with, such persons. Currently, the BATL program is being implemented across multiple sites with somewhat varying target participants, both in terms of learners and points of service delivery for people with dementia. In this manuscript, we describe an evaluation of the seminal BATL program involving college students and people with dementia in adult day service programs. Students undergo several weeks of education and training during a 16-week semester while simultaneously being paired with people with dementia in the treatment setting.

Students assist in group art therapy sessions once a week under the direction of an art therapist, and interact with their peers, people with dementia, and the art therapist about both the art that is produced and the creative process itself. Art therapy directives (activities) planned by the art therapist focus on several of life’s most cherished aspects, such as family, food and childhood. Examples of these directives include “Your Grandmother’s Breakfast” (prompt: “Think of a typical breakfast that you would have enjoyed with your grandmother and create art to represent that breakfast.”), “Hands Directive” (prompt: “Trace your hands in a favorite color and create an artistic representation of something unique about yourself.”), or the “Shaving Cream Art Directive” (participants and students spread a layer of shaving cream into an aluminum pan, add droplets of food coloring, swirl with a Q tip, blot with watercolor paper, then rake off the shaving cream with a straight edge to reveal marbled artistic designs). The art over which BATL students and people with dementia interact is thus produced.

Students are trained in effective communication methods for interacting with people with dementia. Mindfulness training is provided primarily as a means of enhancing the relational impact of the art therapy sessions through better listening, enhanced capacity for compassion and empathy, increased self-awareness, and as a check against prejudgments and emotional reactivity. It also may provide students with a new lens to engage discomfort, a potentially beneficial skill supporting wellness later in their lives and careers. Several student creative writing assignments and weekly journal entries about the art therapy experience and interactions with people with dementia across the semester require students to reflect experientially on course themes.

Didactic course content includes comprehensive lectures from neurologists about the neuroscience of memory, Alzheimer’s disease, and other dementias, including topics such as epidemiology, pathophysiology, common clinical manifestations and their pathophysiological correlations, diagnosis and imaging, methods of cognitive assessment, prevention, treatment, and updates on research related to racial/ethnic, health disparities and inequity in dementia care. Lectures on the history, theory, and practice of art therapy and other expressive arts therapies and a discussion of art therapy directives are offered as well as lectures on caregiving, aging, and mindfulness. Additionally, students participate in simulated, first-person, embodied dementia experiences via the Virtual Dementia Tour from Second Wind Dreams and virtual-reality training modules from Embodied Labs. Prior research has demonstrated effectiveness of the Virtual Dementia Tour, indicating that students showed significant improvements in empathy and understanding of the lives of people with dementia after training (Peng et al., 2020). Similarly, virtual reality training modules from Embodied Labs have demonstrated efficacy among medical students, who reported significant increases in understanding of the needs of people with dementia, the needs of a caregiver of someone with dementia, and the impact dementia can have on the entire family (Bard et al., 2023).

When discussing components of BATL, it is integral to highlight the importance of expressive arts programming to this intergenerational program. The current project emphasizes the need for intergenerational, experiential opportunities, such as BATL, for emerging adults and pre-healthcare students through using the mechanism and depth of expressive arts therapies. The art therapy component of BATL allows for a tangible focus and scaffold on which to build a sense of relatedness between students and people with dementia that they might not otherwise recognize. Throughout the many years of this course, students first display feelings of hesitancy and nervousness about meeting people with dementia. However, as the course continues it is clear that the collaborative art activities create a common ground that takes away feelings of wariness, nurturing a greater natural connection.

There is an extensive literature on the use of expressive arts interventions for people with dementia, highlighting quality of life over medical outcomes. This literature further highlights the need for expressive arts programming in intergenerational learning settings not only for students, but also for people with dementia. A shift in focus from behavioral issue reduction to meaningful interaction is highlighted in several studies by means of arts activities, personalized music interventions and group singing, and expressive arts in general (Gerdner, 2000; Jones and Sutherland, 2005; Noice and Noice, 2006; Creech and Hallam, 2013; Creech et al., 2013). Attention to this literature can deepen the understanding and necessity for creative interventions as a means of fostering connection and life story for people with dementia.



Need for study

The current sequential mixed methods study aims to understand the potential impact of the BATL experiential learning course on emerging adults’ empathy, mindfulness, and attitudes toward older adults, people with dementia, and interest in community service and health-related careers. Across seven semesters, college students enrolled in BATL completed surveys and were compared with students enrolled in didactic Introductory Psychology or a 300-level Psychology and Aging course. Attitudes toward older adults, individuals with dementia, community service and additional outcomes including positive and negative affect, time perspective, psychological flexibility, mindfulness, and empathy were measured via online surveys at the beginning and end of the semester. It was expected that students enrolled in the experiential BATL course would, as measured via surveys, demonstrate more positive attitudes toward older adults and people with dementia as well as improved emotional functioning across a semester in comparison with students in Intro Psychology or Psychology and Aging, as indicated by significant time by course interaction terms.

In addition to quantitative surveys, students enrolled in BATL wrote qualitative weekly journal entries as a course requirement, and these entries were coded for emergent themes. Qualitative content coding of BATL student journals are a main source of data explanation that provide an illustrative and rich narrative. Ultimately, qualitative description of student journals complements and extends the quantitative data and is the best approach for qualitative data of the present kind, where “straight descriptions” of experiences are warranted (Sandelowski, 2000). Moreover, numbers are used in descriptive qualitative research to establish the significance, document what is known, and generate meaning from the qualitative student journal data (Sandelowski, 2001).




Methods

For quantitative comparison analyses, participants were 367 students (mean age = 19.36, SD = 1.44, Range 17–27 years; 80% women) recruited from three different psychology courses across seven semesters at one large university in the southeastern United States. Students were required to be in the Introduction to Psychology course (N = 242), a 300-level Psychology of Aging course (N = 100), or the 300-level BATL course (N = 24). A purposive sampling method was applied; students self-selected into each of these courses (Palinkas et al., 2015). Students enrolled in the experiential BATL course also completed weekly journal entries as a course requirement. Journal entries were collected across seven semesters between Spring 2015 and Spring 2018, guided by a topic list created by the instructor of the course, blinded for review. The journal topics revolved around the experiences students had in each previous week’s session of art therapy and interactions with the people with dementia at the adult day service center.


Procedure

The study was ethically approved by the [blinded for review] Institutional Review Board. Students enrolled in one of the courses described were provided with an online consent form stating that participation was voluntary, and they could skip any questions or discontinue participation at any time. Additionally, BATL class members provided 10 journal entries across each semester to capture first-person descriptions of student experiences. There were no inclusion or exclusion criteria other than enrollment in one of the courses and providing survey data at the beginning and end of the semester of enrollment.



Quantitative measures

In addition to demographics all participants completed the following measures.

The Student Assisted Independent Living (SAIL; Pillemer and Schultz, 2002). This scale is a 20-item attitudinal scale rated on a seven-point Likert scale ranging from “strongly disagree” to “strongly agree” measuring four dimensions of attitudes toward individuals with dementia (i.e., older adults, community service, older adults with dementia, and working with geriatric patients and individuals with dementia). Yamashita et al. (2011) reported good reliability and validity with Chronbach’s α’s ranging from α = 0.64 to α = 0.76.

The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) measures students’ experiences of positive and negative emotions in the present moment. The questionnaire has a total of 20 items, with each item rated on a five-point Likert scale ranging from “very slightly or not at all” to “extremely.” The PANAS has good internal consistency for the positive affect (PA) Cronbach’s α = 0.84 and for the negative affect (NA) Cronbach’s α = 0.87 scales. The two scales have good discriminate validity as they correlate −0.09.

The Future Time Perspective Scale (FTPS; Carstensen and Lang, 1996) measures students’ experiences of time perspective related to an individual’s motivation/approach to their own life, with a total of 10 items, each rated on a seven-point Likert scale ranging from “very untrue” to “very true.” Individuals who score below 50 are said to view time as limited, while those who score above 50 have a more open time perspective. A recent systematic review and meta-analysis reports a mean Cronbach’s α = 0.84 for this scale (Kooij et al., 2018).

The Mindful Attention Awareness Scale (MAAS; Brown and Ryan, 2003) measures students’ trait-like experiences of attention and awareness. The questionnaire has a total of 15 items, with each item rated on a six-point Likert scale ranging from “almost always” to “almost never.” MacKillop and Anderson (2007) reported Cronbach’s α indicated good internal reliability, α = 0.89.

The Empathy Quotient Short Form (EQ; Lawrence et al., 2004; Muncer and Ling, 2006) assesses three facets of empathy: cognitive empathy, emotional reactivity and social skills. The Lawrence et al. version of the scale was made with 28 items and then shortened to a 15-item version by Muncer and Ling. The scale is a self-report measure designed to capture empathy in adults, with each item rated on a four-point Likert scale ranging from “strongly in disagreement” to “strongly in agreement.” Cronbach’s α for the short form is α = 0.88 (Wakabayashi et al., 2006).



Qualitative methods and analysis

A qualitative analysis of student journals was completed using the Framework approach, as it is a systematic approach of analyzing qualitative data which aims to uncover practice-oriented findings (Green and Thorogood, 2004). This approach utilizes five stages: (a) familiarization; (b) identifying a thematic framework; (c) indexing; (d) charting; and (e) mapping and interpretation. For the familiarization stage, researchers read all transcribed interviews thoroughly. From the initial read through, each member of the qualitative analysis team (LBP, BCT, JBT, KDC, and RSA) independently developed a framework based on all journal entries for a particular individual in each of two different semesters to develop the initial thematic framework. The primary qualitative coders (LBP, BCT, and JBT) all met and discussed the categories uncovered until a final consensus was reached to create a final framework. The indexing stage allowed the thematic framework to be applied to all data. Tables were then created for each of the identified themes, including participant quotes, to allow a visual aid to better organize the data and to recognize and establish patterns.

Rigor, trustworthiness and an awareness of reflexivity, credibility, and believability (Creswell, 2014; Russell and Gregory, 2003) were increased by directly examining reflexivity, or what the coder brings to the coding of qualitative data, through the use of investigator triangulation (Archibald, 2016). This investigator triangulation peer review helps to keep investigators’ interpretations in check and support basic awareness of potential bias while facilitating solid evidence for the interpretation of the data (Valencia, 2022; Holt and Thorpe, 2007). Discrepancies were discussed until consensus was reached, with any areas of disagreement in the primary coding team were resolved by the two senior qualitative experts (KDC, RSA).




Results


Participant demographics

For the quantitative, pre-post analyses, participants were recruited from only four semesters. Descriptive characteristics of the sample are presented in Table 1 and data for all surveys at the beginning and end of semesters for each class are presented in Table 2. A one-way ANOVA revealed the mean age of students varied depending on the course in which they were enrolled, F(2,365) = 218.78, p < 0.001, with Introduction to Psychology students being significantly younger than BATL students who also were slightly younger than Psychology of Aging students (see Table 1). Student self-reported gender differed across the three courses, with a higher percentage of women in the BATL course. Experience interacting with older adults with dementia also significantly differed, indicating a self-selection bias for students enrolled in Psychology of Aging and especially BATL, wherein students in these courses reported greater prior interactions with people with dementia, Χ2(2) = 20.77, p < 0.001. Self-reported prior volunteerism in nursing homes or in intergenerational service-learning experiences did not differ significantly.



TABLE 1 Student participant demographics.
[image: Table comparing survey data across three groups: Intro Psych (N = 242), Psych and Aging (N = 100), and BATL (N = 24). Categories include age, sex assigned at birth, experience with dementia, volunteering in nursing homes, and intergenerational program experience. Intro Psych has an average age of 18.62 years, 77% women, 33% with dementia experience, 39% volunteering, and 12% with program experience. Psych and Aging shows 21.01 years, 86% women, 43% with dementia experience, 43% volunteering, 5% with program experience. BATL records 19.96 years, 92% women, 79% with dementia experience, 58% volunteering, 8% with program experience. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.]



TABLE 2 Beginning and end-of-semester outcomes by course.
[image: Table showing survey results for different courses and times: Intro Psych Pre/Post, Psych and Aging Pre/Post, and BATL Pre/Post. Includes attitudes measured by SAIL, such as attitudes towards older adults (ranging from 17.47 to 18.67), persons with dementia (12.08 to 15.55), community service (19.24 to 25.47), empathy (39.74 to 44.40), positive affect (24.33 to 35.32), negative affect (30.25 to 18.37), time perspective (34.33 to 59.71), psychological flexibility (20.65 to 15.75), and mindfulness (3.67 to 4.05). Standard errors in parentheses. Significance levels noted for some metrics.]



BATL student learning outcomes: quantitative findings


Attitudes

Multivariate analyses of variance revealed a significant time X course interaction [Wilks’ lambda = 0.476, F(6, 706) = 52.81, p = 0.000] demonstrating improved attitudes toward older adults generally, people with dementia specifically, and community service among BATL students in comparison with Psychology of Aging students or Intro Psychology students (see Table 2). Specifically, BATL students demonstrated improved attitudes toward people with dementia relative to students in Psychology of Aging or PY 101 (Introduction to Psychology). Attitudes toward older adults generally and toward community service also were improved in BATL students relative to Psychology of Aging or PY 101 (see Table 2). Importantly, students in BATL reported greater gains in interest in working with people with dementia.



Empathy and mindfulness

Multivariate ANOVA revealed a significant time X course interaction [Wilks’ lambda = 0.842, F(4, 348) = 15.67, p = 0.000] demonstrating increased empathy but not mindfulness in comparison with Psychology of Aging students or Intro Psychology students. Specifically, BATL students reported greater increases in empathy relative to students in Psychology of Aging or PY 101 (see Table 2).



Positive and negative affect and time perspective

Multivariate ANOVA revealed a significant time X course interaction [Wilks’ lambda = 0.479, F(8, 562) = 31.22, p = 0.000], with greater positive affect reported by students in the experiential BATL class in comparison with students in Psychology of Aging or Introductory Psychology (see Table 2). BATL students also reported significantly less negative affect in comparison with students in Psychology of Aging or Introductory Psychology. Finally, BATL students reported a more open-ended perspective of future time than students in Psychology of Aging or Introductory Psychology. Indeed, Intro Psychology students reported a limited perspective of future time at the end of the semester as their average score fell below the cut-point of 50 (see Table 2).



Summary of quantitative findings

In summary, the experiential learning component of the BATL class resulted in improved student learning outcomes relative to a course at a similar 300-level with similar didactic content but no experiential learning component (Psychology of Aging) or a general Introductory Psychology course. These survey findings are strongly supported through in-depth qualitative analysis of BATL student weekly journal entries.




BATL student learning outcomes: qualitative findings

The qualitative coding team (LBP, BCT, JBT, KDC, and RSA) discovered four themes and six subthemes in the student journals: (1) attitudes with subthemes of (a) toward older adults; (b) toward people with dementia; (2) relationship building creates existential awareness and self-development with subthemes of (a) relationship building process; (b) existential awareness and self-development; (3) art fosters social interaction and mindfulness with subthemes of (a) interaction with art; (b) meaningful social interaction, and (4) perceived program effectiveness. Notably, the themes that emerged in this sequential mixed methods design reflect and elucidate the quantitative findings from survey data (Creswell, 2014). See Table 3 for definitions of themes and exemplar quotes.



TABLE 3 Themes, subthemes, definitions, and quotes.
[image: A table outlining themes, subthemes, definitions, and exemplar quotes related to attitudes, relationship building, art fostering social interaction, and perceived program effectiveness. It covers attitudes toward older adults and people with disabilities (PWD), the relationship-building process, existential awareness, interaction with art, meaningful social interaction, and program effectiveness. Each section includes specific definitions and accompanying quotes to illustrate the concepts.]


Attitudes


Older adults, generally

Just as in the quantitative attitude survey (see Table 2), BATL students reflected about having pre-conceived and ageist attitudes toward older adults at the beginning of the semester. They stated that they expected to find older adults in a place that was dull and smelled poorly. However, upon first encountering the environment of the adult day service center and increasingly across the semester, it was stated in student journals that the environment of the adult day center differed from previous experiences students had with older adults in care settings. They were pleasantly surprised to be surrounded by bright colors, artwork by clients of the adult day center, and delightful smells that traveled throughout the building.


“I assumed it was going to be another dreary, hospital-like environment where patients lay in bed all day with few stimulating activities, but I was greeted by brightly colored artwork on the walls and a delightful smell that wafted through the whole building (J1, Fall 2016).”
“I was unsure what to expect. I had envisioned something that would resemble the stereotypical nursing home – an antibiotic scent that hits you as soon as you walk through the door, cheap furniture, and a sad, unhomelike atmosphere (J1, Fall 2017).”



The students also expressed surprise toward changed attitudes about the older adults. There was admittance of how students expected older adults to behave; however, seeing them in the atmosphere of the adult day center led to a newfound respect and understanding of their lives as people, just like the students themselves. The students also admired how the older adults continued to show gratitude despite the many daily challenges due to living with dementia.


“What a moment for me, to realize that I am surrounded by people who have every right to complain and yet complain less than I do on a daily basis. Their ability to smile despite the circumstances is nothing short of inspiring (J7, Spring 2016).”

“I have to admit that I have been guilty of judging elderly people for their driving or seemingly odd behaviors. I never considered the many things that elderly people struggle with on a daily basis (J2, Fall 2016).”
 



People with dementia

Similarly, a subtheme of changed attitudes toward persons with dementia emerged in the student journals across the semester, akin to the significant time X class interaction in the survey data revealing more positive attitude change toward persons with dementia among students in BATL relative to introductory psychology or psychology and aging students. Across time, BATL students expressed delight to see that their preconceived notions were false and that interactions with people with dementia were enriching. For some students, initially negative attitudes were attributed to a lack of knowledge and experience with the dementia. BATL students expressed surprise and pleasure as they learned the life stories of the people with dementia with whom they were interacting through art. Many students expressed that they learned valuable life lessons from the narratives provided by people with dementia.


“These individuals, while they have bouts of forgetfulness, are still very mentally aware. No matter the mental state, they will always need to be treated with respect because they are still humans with a beautiful unique soul (J1, Spring 2016).”

“I had this preformed image of low functioning patients who were unable to express themselves. To my pleasant surprise, they were very expressive and seemed to formulate their thoughts well (J3, Fall 2016).”

“I think that elderly people in general have so much knowledge they can share with us. Surprisingly, I think people with Alzheimer’s almost have even more to share (J3, Fall 2016).”
 

The students expressed gratitude for the opportunity to learn and interact with people with dementia. They also emphasized an understanding of how frustrating it can feel for people with dementia to live their daily lives.


“Being in this simulation made me realize I was still highly unaware of just how much struggling Alzheimer’s patients have to do on a daily basis to just complete normal tasks. I cannot imagine having to live every day like this (J2, Fall 2015).”

“I am grateful that I got the opportunity to walk in the shoes of those who have dementia. I think the tour will allow me to have even more empathy with the participants because now I have a better understanding of the hardships they face (J1, Spring 2018).”
 

Students also expressed how they saw working with people with dementia in producing art through BATL as an opportunity to not just grow mentally but emotionally. They began to see, understand, and digest the life stories and narratives that people with dementia had to offer.


“My mind already knew that people with Alzheimer’s or other dementias are suffering, but now my heart understands too (J1, Fall 2017).”

“They are still living people that enjoy human interaction and want to learn the stories of others, as well as share their knowledge with you (J4, Fall 2016).”

“If I have learned anything, it is that [people with dementia] is just as beautiful of a human being now as she was before she had dementia (J9, Fall 2015).”
 





Relationship building creates existential awareness and self-development


Relationship building process

Students expressed in the beginning of each semester that people with dementia were hesitant and sometimes reluctant to share personal information with them. They showed an understanding of this reluctancy and a desire to help people with dementia feel that they could confide in the students.


“[people with dementia] appeared to be a little timid when she first walked into the room, which is understandable considering she was surrounded by people she had never met and there was a lot of new stimuli (J2, Fall 2017).”

“It’s like she has so much to offer, but she is reluctant to be completely herself, whether it’s out of fear or distrust or maybe she’s just afraid of being too vulnerable. And in that way I relate to her a great deal (J3, Spring 2015).”
 

Following this experience of hesitancy, students showed an increased understanding of how to relate to people with dementia and helped them feel as though they could trust each other. They put themselves in the position of people with dementia and met them by means of their life story to help them feel valued and understood.


“I proceeded to ask her in Spanish and told her it was completely her decision. Her eyebrows raised and she began selecting markers and colors to use. It was the realization that someone was committed that they would be willing to speak Spanish (J4, Fall 2016).”

“I am grateful, however, because [people with dementia] reduced motor skills in her hands allowed us to form a community through touch. This truly helped us to bond on a more intimate level than we had previously (J6, Fall 2015).”
 

Then, as interactions continued across each semester, people with dementia began to become less reserved and share more of their life with the students. The relationship tends to unfold between people with dementia and the students once they begin to see one another as friends rather than simply participants in a class.


“Those topics are his favorite things to discuss when doing art, but each week, he dives a little bit deeper and past the surface level (J4, Spring 2018).”

“In the beginning, they were reserved, understandably, but over the past month they have shared more and more aspects of their personalities with us (J5, Spring 2015).”

“I feel now that I am on a more personal level with [people with dementia], that even though he may not remember exactly who I am each week, he knows I am someone he can trust (J6, Spring 2016).”
 

Upon approaching the conclusion of each semester, students were able to see the outcome of developing a relationship with people with dementia. They noticed the human connection they made, and they could feel that connection in their hearts through expressions of excitement, accomplishment, and joy. They recognized that it did not matter if their participant’s mind remembered them or not, because their heart did. This qualitative theme also is expressed in the increased positive affect and decreased negative affect found in the quantitative surveys (see Table 2).


“[People with dementia] reiterated many times how she enjoys every minute of our time together. She remembers us. I do not know how well she does, but somewhere inside of her there is a switch, and she remembers (J7, Fall 2016).”

“I do not think that [people with dementia] remembers past weeks with us when he sees us, but I do think that his subconscious remembers which is why he’s always so open about sharing a little more of his life with us each week (J4, Spring 2016).”

“He became so comfortable with himself and me and the art that he began bossing me around, telling me to ‘blot here’ and ‘blot there’ and ‘get this’ as his ink floated all across his artwork (J6, Spring 2016).”
 



Existential awareness and self-development

Students emphasized how when they first began BATL, they saw parts of themselves in which they needed to grow. After learning the core components of the course, they were able to empathize with people with dementia. This helped the students to realize that they really are no different than the participants with whom they were building a relationship. In fact, some students even recognized how they might 1 day grow old and end up in a similar position as their participant, and they hoped someone would be willing to listen to their life story the same way they listened to their participant. This qualitative theme reflects the more expansive perspective of future time and increased empathy found in BATL students in comparison with undergraduate students in introductory psychology or psychology of aging (see Table 2).


“It was then I realized that my trepidation had far less to do with meeting [people with dementia] and more to do with what I might find out about myself. Failure on my part to create a positive experience would mean the real deficit is mine (J3, Spring 2016).”

“And I hope that for the participants’ sake that I can manage to live more mindfully. I believe that practicing more intentional mindfulness will be a good challenge for me (J2, Spring 2015).”

“Everyone grows old eventually, and I can only hope that when that day comes, someone will try to understand my struggles and frustrations as well (J2, Fall 2016).”
 

Later in the semester, students described the need to put themselves in the position of people with dementia. Students felt as though they could not fully grasp the depth of the struggles these individuals face without being able to see first-hand through art therapy sessions. For example, one student touched on how they began to think how this disease might 1 day affect them, and they could not find that empathy until building a relationship with people with dementia.


“I think the biggest thing I took away from the experience is that you should never assume you know what someone’s going through until you have felt what they feel, you have been where they have been, or experienced what they experienced (J1, Spring 2018).”

“Seeing the world from the perspective of the disabled allowed me to ask the question ‘What would I want done to make the disability less of a hindrance to my life?’ This seems like a simple question, but a role-reversal was required for me (J8, Spring 2015).”
 

It is because of this relationship building process that existential awareness and self-development occur. The process leads students to have greater respect and admiration for people with dementia with whom they are working, but they also feel accomplished themselves for developing these relationships. They leave the class with a heightened sense of gratitude and appreciation for the world as they express being truly touched by their newfound friendships with people with dementia. More specifically, some students emphasized how they entered the class wanting to make a difference in the lives of people with dementia, but people with dementia made a difference in the students’ lives as well.


“I’m glad I got to know more about his life story in general and what experiences he had to make him so appreciative of life. I have no doubt that it will make me more appreciative of my own (J5, Spring 2018).”

“[People with dementia] paused and said, ‘Thank you for listening to me.’ By giving him an hour of our time, we made him feel heard and important. If we achieved nothing else during art therapy, I would be proud of that moment (J9, Spring 2015).”

“I was there to validate and support [people with dementia] as the person he is, but that day I think it was [people with dementia] who validated me as a person instead (9, Spring 2016).”
 




Art fosters social interaction and mindfulness


Interaction with art

At the beginning of the course, students expressed how art made it much easier to interact with their participants, especially those participants who might not be as verbal. Art provided them with an outlet to begin growing a relationship with people with dementia. Some people find silence very unsettling, and silence can be especially uncomfortable when first working with people with dementia in a new environment. Art provided students with a concrete and creative means of diminishing the unease of silence as well as creating a space of comfort for less verbal people with dementia to express themselves.


“As [people with dementia] worked we were able to give them attention that was not as awkward as it would be to just sit across an empty table and stare at them. They are made to feel attended to and involved thanks to the coordination of the art environment (J3, Fall 2017).”

“Because of the noise, one might suspect that less connections can be made this way, but for [people with dementia], who does not express verbal language as well anymore, art allowed her to spend a few moments in deep interpersonal connection (J7, Fall 2017).”
 

Students then began to realize how the art made conversation flow much easier. The art prompted a plethora of ideas with people with dementia that allowed students the opportunity to create a social aspect alongside the art that fostered their blooming friendships, further developing storytelling and narrative between people with dementia and students.


“It amazed me how much just one project could allow [people with dementia] to open up and remember things that perhaps she had not remembered for a long time (J4, Fall 2015).”

“Sometimes it takes some prodding, especially with [people with dementia] since he does not seem too into the artwork, but it’s easy to connect it to the art. Once you get those questions going, [people with dementia] is more than happy to talk about his childhood (J2, Spring 2015).”

“[People with dementia] spoke about his father fishing with a business partner when he was younger. This discussion was definitely prompted by the art therapy because we had all said that his shaving cream art looked like a pond with a fish in it (J3, Spring 2015).”
 

With the help of the art, students were able to begin understanding the life story of people with dementia beyond surface-level questions. They began to see the actual personhood of people with dementia, and the lives they had lived up to the point of their friendship. Art facilitated a much deeper relationship between the students and people with dementia as students interpreted and analyzed the artwork they created with people with dementia.


“She moved to draw a six-armed female, in this case representing herself in the role of mother to six boys. There was much joking, lots of laughter, and stories shared as we reminisced about all the sacrifices our mothers made for us (J5, Fall 2016).”

“She also began talking about the paint and said that sometimes parts are smooth and sometimes they are rough which could be a metaphor for her life journey (J6, Fall 2016).”
 



Meaningful social interaction

Student journals highlighted how meaningful social interactions with their participants were fostered through art. They described how they began to develop relationships in which they felt truly connected and attached to their newfound friendship as they realized they were no different from their participants. They no longer focused on the dementia diagnosis but instead celebrating their participant’s personhood.


“Whenever I started acting out the first two lines of the poem, ‘Here’s the church; here’s the steeple,’ [people with dementia] both finished it with me. I realized that I had learned some of the same childhood church activities as these women (J7, Spring 2015).”

“One huge and obvious element is his musical ability, and it’s clear that this is a central part of his life. I feel very lucky that he’s been willing to share it with us. This past week he even sang for us while playing guitar (J3, Fall 2017).”

“I watched her pick at the glue on her hands the entire session. I wanted to help her, but I did not want to make her feel incapable. I would laugh and show her the glue on my own fingers while holding the pumpkin. Teamwork (J7, Fall 2016).”
 

As students continued to have conversations and build relationships with their participants, heart-felt conversations were shared between the students and people with dementia. It began to unfold how people with dementia trusted students enough to share the most difficult and saddening parts of their life story. They were no longer hesitant to express themselves and instead, saw students as a comfortable outlet to share their life story. In turn, we see how students truly care for these individuals and are touched by their stories.


“I am tearing up thinking about when she said, ‘I love music. I used to play… the harp. But I cannot do that anymore. I also play the piano. Well, I used to… it makes me really sad.’ When she said that it tore at my heart (J3, Fall 2016).”

“He looks at me and says, ‘I have Alzheimer’s. I feel bad that my wife has to take care of me because I am sick. I hope I never have to live a day without her.’ After he finished, it took everything in me not to cry (J4, Fall 2016).”

“At the end of the session, [people with dementia] cried as she told us how overwhelmed she was and how beautiful each of us was. This made me tear up because there was nowhere else I would rather be than right there (J3, Spring 2016).”
 

By the time people with dementia and students have spent several sessions together, the journals reflect friendship that exists between the two. People with dementia and students are excited to see one another; they have developed trust with one another; they have created a bond, and the students have created memories that will last a lifetime. People with dementia are provided a safe space to tell their life story while students gain a new perspective on life through an intergenerational friendship. Once again, this is reflected in the quantitative findings that BATL students increased in positive affect and decreased in negative affect across the course of the semester (see Table 2).


“When we were about to leave, I told [people with dementia] that I would see her next week and she replied, ‘Yay, I cannot wait!’ Not only did that make my day but also assured me that [people with dementia] considers me as a friend (J8, Spring 2015).

“Earlier in the activity, we asked [people with dementia] what his favorite holiday was and he responded with ‘a day like today’ (J7, Fall 2015).”

“Needless to say, [people with dementia] was doing more than just telling his stories. It was much deeper than that. He was reliving those moments that he treasured in his heart, and he trusted my group enough to let us be a part of his world (J4, Spring 2018).”
 




Perceived program effectiveness

For this theme, the team kept a count of journal entries related to program efficacy from the beginning to the end of each semester concluding their work with the people with dementia in BATL. For feelings students expressed, it was found that (1) 28 students described gaining a new perspective toward working with older adults and being forever impacted; (2) 13 students described feelings of greater empathy, gratitude, and respect; and (3) six students described feeling humbled and honored by the opportunity. Simply, the students enrolled in BATL perceived the experience to be effective and life changing, both for them and for the people with dementia (see Tables 2, 3).

In summary, the themes discovered in the student journals indicate that existential awareness fosters mindfulness and empathy that subsequently leads a change from ageist attitudes toward celebrating the personhood of the people with dementia (see Table 3). The findings also show that social engagement facilitated by engagement with art was a strong predictor of intergenerational relationship building. These results suggest experiential learning opportunities are a critical component to student education to create both enthusiasm and respect for working with people with dementia, potentially influencing future career paths.




Discussion

Results of the current sequential mixed methods study demonstrate the benefits of experiential learning opportunities with people with dementia fostered by art therapy in both quantitative surveys and content analysis of weekly BATL student journals (Creswell, 2014). Both quantitative and qualitative findings support substantial student learning outcomes of (1) increased empathy, improved mood, and the themes of relationship building process and meaningful social interaction; (2) more positive and less ageist attitudes toward older adults generally and people with dementia specifically, directly expressed in surveys and journals; and (3) increased empathy and more expansive time perspective among BATL students in survey data and reflected also in the qualitative theme of relationship building and subtheme of existential awareness and self-development. Clearly, qualitative analysis of the weekly BATL journal entries enriched and deepened understanding of the growth in empathy and understanding that students have toward aging and dementia, and the burgeoning awareness that a diagnosis does not limit people with dementia from living a meaningful life.

It is not surprising that, based on quantitative survey results, BATL students showed increased empathy, improved mood, and more positive and less ageist attitude relative to Psychology of Aging and Introduction to Psychology students given the experiential learning required by the BATL course. BATL students are given the opportunity to learn through development of intergenerational relationships that are not offered or achievable in didactic courses focused on adult development and aging, and certainly not achievable in introductory courses to the field of psychology. The structure of BATL decreases the use of age segregation, discrimination, prejudice, and stereotyping associated with ageism (Windle et al., 2020; Levy, 2009; Palmore, 2005). The stereotypic characteristics related to aging can be weakened and changed among college students through intergenerational relationship building. Experiential learning courses such as BATL should become standard, perhaps even required throughout the nation in institutions of higher learning.

The theme of meaningful social interaction fostered through art was a key factor in perceived program effectiveness as reported by BATL students. Other themes such as attitudes toward older adults, generally and attitudes toward people with dementia are centered around the experiential activity of relationship building, fostered by art therapy. Changes in attitudes are conditional for motivating students to see the personhood and digest the life story of people with dementia and pursue careers working with the geriatric population. These experiential opportunities can provide students with a hands-on setting that develops ‘career-ready’ attributes (Spanjaard et al., 2018), and when specifically applied to the geriatric community can highlight how more of these interactions will occur with our aging population (Correia et al., 2019). Indeed, experience with older adults, either personally or professionally, influences career trajectories and facilitates future career paths that involve working with older adults (Dorman et al., 2021; Merz et al., 2017; Moye et al., 2019; Strong et al., 2021). Therefore, it is reasonable to conclude that experiential learning opportunities such as BATL are critical regardless of the career background or intent of students. It is also reasonable to conclude these experiential learning opportunities would not have provided as great an impact without the use of expressive arts-based programs as a social scaffold and bridge, as evidence through student journal entries.

Our study further highlights how intergenerational relationships fostered through art and social interaction rid students of stigma and ageist attitudes toward people with dementia, once again reflected in our mixed methodology. Previous research (Corrigan and Watson, 2002; Kane et al., 2018; Jongsma and Schweda, 2018) has highlighted many of the setbacks emerging adults and people with dementia can possibly face as a result of stigma, such as prejudice and infantilization. The exposure and relationships built through the BATL experiential learning course bring awareness to the personhood and life story narrative that should be shared by people with dementia rather than fore fronting the biological aspect of the disease. Experiential learning decreases the aversion and avoidance emerging adults may experience toward older adults, particularly those living with dementia (Cheng et al., 2011; Low and Purwaningrum, 2020). Direct interaction, facilitated concretely through art therapy and life story, fosters empathy that subsequently diminishes ageist attitudes.

Notably, in the beginning of each semester BATL students recorded in their journals that social interaction with people with dementia could be fostered through concrete art therapy directives. Previous studies have explored several of the benefits surrounding art and music in dementia care (Chancellor et al., 2014; Emblad and Mukaetova-Ladinska, 2021; Koger et al., 1999; Lam et al., 2020), including engaged attention, increased social behavior, and increased quality of life. While these components of BATL are critical, it is important to note BATL is built on the foundation of personhood. It teaches students to embrace the life stories of people with dementia as who they are in the present moment, rather than reflecting on ‘who they used to be.’ Therefore, the emerging themes of relationship building leading to existential awareness and self-development and meaningful social interaction fostered through art would not be possible without building upon the personhood foundation of the course.

As demonstrated by our study, intergenerational, experiential learning programs that use expressive arts therapies as an interactive tool in healthcare education facilitates self-development and growth among students intending to pursue career paths in healthcare. BATL, a program utilizing art therapy, life story and intergenerational relationships is a course that should be offered nationally and explored with other student learners at various stages and in various fields of study. The results of this study support the impact of experiential learning courses that utilize expressive arts-based programs such as BATL via increased empathy, diminished stigma of aging and dementia, and improved attitudes toward community service.

Additionally, the use of intergenerational, experiential learning has the potential to contribute to social justice concerning aging in the future of healthcare through decreasing ageist attitudes and beliefs. As evidenced throughout, experiential opportunities for intergenerational interaction created more positive views and greater understanding of aging and people with dementia, specifically. Thus, it is within reason to conclude that these interactions also deter ageist viewpoints and discrimination against people with dementia. Consequently, this study highlights the need for further utilization of intergenerational interaction through experiential arts-based programs to grow empathy and lessen the stigma associated with aging and dementia as well as other neurodivergent diseases.


Limitations

As with any research, the present study has limitations. Of note, the selection bias inherent in the quantitative comparison of students in BATL to those in Psychology of Aging and Introductory Psychology is endemic to this research and findings should be interpreted with this limitation in mind. Second, interpretation of the current results must consider the lack of diversity in region. BATL is currently only offered in two states: Alabama and Illinois. An increase in the demographic reach of BATL may spread its impact on pre-healthcare students’ empathy and attitudes across the nation. To decrease the likelihood of social desirability bias faced by quantitative survey research, future analysis of additional geographically dispersed student journals based in experiential learning courses in other regions would be helpful.



Conclusions and implications for practice and future research

Despite these limitations, findings from this study have the potential to incentivize experiential learning course offerings throughout the nation that may facilitate choice of future career paths in health professions involving older adults, and particularly people with dementia. Moreover, an increased dementia care workforce would create positive changes in adult day service centers and other long-term care settings in which people with dementia may receive services. Students in such experiential learning courses may become pioneers for shifting dementia care toward an inclusive, person-centered lens, carrying with them for a lifetime the principles of personhood and anti-stigma learned in their work with people with dementia during class. These outcomes were facilitated by the use of expressive arts-based therapies to enhance the quality and speed of relationship building by providing concrete behavioral scaffolds for meaningful social interaction. It is because of the interaction between art, life story, and intergenerational relationship building that the outcomes noted in quantitative surveys and student journals support our conclusion that experiential learning courses incorporating art therapy should be standard training for practice careers in the health and health-related sciences.

In terms of future research, a study that utilizes experiential learning course content like BATL but with a focus on caregivers of people with dementia could be beneficial. This would allow researchers to understand the impact the course has on not only the relationship between student and people with dementia but also caregiver and people with dementia, as they are often handling the heavy load of care. The impact BATL has on empathy, mindfulness, and interest in service beyond that of college students could be explored by conducting research in this area. In addition, further research should be conducted in a manner that focuses on the impact BATL has on the emotional, physical, and verbal skills of people with dementia (Reel et al., 2022). Reel and colleagues found the social interactions between BATL students and people with dementia were more powerful indicators of program success than specific interactions with art per se, but art was still an integral tool to enhancing interactions between BATL students and people with dementia. It would be beneficial to explore the impact BATL has on other individuals involved in maintaining the well-being of people with dementia.

The potential for experiential, intergenerational programs that foster relationship building through expressive arts-based therapies have the potential to reach a scope far beyond the population of this study. BATL is a program that can be implemented in various settings including, but not limited to, healthcare settings, church settings, and high school settings. When considering this, there is ample opportunity to utilize a program such as BATL to create an understanding society that not only acknowledges but embraces the personhood of people with dementia. These intergenerational programs can steadily decrease ageism and discrimination against dementia by teaching impactful person-centered care skills. Implementation of such programs have the potential to enhance social justice and support person-centered culture change in dementia care.
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The field of addiction in its priority to save lives has emphasized harm reduction and medication therapies that have taken precedence over counseling and psychotherapy. The extensive mental health needs, traumatic histories and cognitive challenges of this population call for more availability of all treatments, but also in-depth treatment for the causes of the addiction. The prevalence of trauma is examined with regard to the challenge it presents in treatment for substance use disorder (SUD), and other comorbidities. Two case examples are offered that exemplify how art therapy expedites key information about underlying trauma. Art therapy is proposed as a treatment approach for SUD for its apparent activation of key neural networks that are also impacted by trauma, and its usefulness in engaging those who have cognitive challenges experientially. Quantitative research is cited that suggests art therapy’s activation of the reward system, which may make art therapy useful in treating the stress and inhibition coefficients of addiction that map to neural networks of addiction. The need for additional empirical research is cited that may improve the efficiency and effectiveness of art therapy and mental health treatment.
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Introduction

Currently about 16.5% of the US population has presented for treatment for substance use disorders (SUDs) but only 6% has received treatment (1). As Mojtabai (2) points out the numbers are likely much higher, because of the nature of addiction, and the limited resources available to treat and track SUDs. The highest mortality rates historically have quadrupled since 2002 with 108, 000 deaths in 2022 (3). While the effect of the COVID-19 pandemic and the influx of the synthetic opioid, fentanyl, have contributed to the spike in mortality, this may also be due to the prevalence of untreated co-morbid mental health needs found in many case histories of addiction clients (4). There has also been a reduced emphasis on abstinence as the harm reduction model takes precedence and Medication Assisted Therapy (MAT) is increasingly given in primary care, unaccompanied by counseling or psychotherapy (5).

Art psychotherapy has been found to augment learning (6–8), insight (9, 10) and motivation (11–13) in treatment in ways that enhance verbal therapy (14–16). Those who have been using substances for years or decades have functioned in altered states of consciousness that impact their sense of reality, time, identity and perception that may also encompass post-traumatic dissociation (17). Creativity engages personal history and anchors the client in the present with the challenge of portraying a feeling or experience in some way with chosen materials. Art therapy with its visual and tactile involvement is useful in offering a pathway to visually encoded traumatic memory (18). Helping the client to process their trauma, which may have been lost to declarative memory or verbally inhibited due to high levels of arousal, may reduce its disruptive influence that can span from childhood well into adulthood (19).

Art therapists, (15, 20–24), and colleagues from other mental health fields (25) have found that incorporating art therapy into the individual or group sessions promotes awareness of trauma and reduces denial. When offered in treatment with trauma survivors art therapy promotes more conscious awareness of negative events and their influence on the individual (26), often resolving long standing symptomatology (16). Because of the saliency of visual recall of traumatic events (27), it is logical to assume that large scale brain networks of the default mode and central executive are working together, and are mediated by the salience network in the art making process. The art making absorbs the person’s attention with external planning and organization while associations to what is developing promotes self-reflection. This would account for the art’s revealing content and accompanying emotional responses at times.

There is overlap with these three large scale brain networks with brain regions that have been mapped for addiction that include areas involved with reward, stress, and inhibition (28–30). Brain imaging conducted during art therapy shows activation of nodes in these networks, and therefore may play a role in reconstituting self-regulation, cognition and memory.

People with post-traumatic stress disorder (PTSD) may rely on substances to manage symptoms like intrusive memories, and panic that undermine a sense of self-control. One byproduct of long-term PTSD/SUD is often a reduced capacity for socialization and goal attainment with negative consequences across the life span (31). Art therapy engages clients experientially, and was found by Kaimal and Ray (32), and Kaimal et al. (33) to produce an increased sense of self-efficacy. Integrating trauma therapy with addiction treatment may be a key to reducing PTSD symptoms and thereby improving retention (31, 34). Art therapy may help this combined approach by mediating traumatic memories facilitated by the alpha state induced by drawing as noted by Belkofer et al. (35). They postulated that this more relaxed state may facilitate recall of implicit memory.

Studying people with PTSD with the aid of PET scans showed that verbal recounting of traumatic memory caused more activity in the right side of the amygdala, frontal, temporal and visual cortices (36, 37). This indicates that art therapy may help recover and express memories that are less accessible to verbal centers on the left side of the brain following emotional trauma (38, 39). Recalling and contextualizing these memories helps to understand one’s experience, and mitigate the potential for re-traumatization (40).

A major hurdle in addiction treatment is reducing the euphoric recall of substances during withdrawal cravings that lead to relapse. Art may play a role in the restoration of the brain’s capacity to anticipate natural rewards. Lusebrink (41) noted that art’s sensorimotor properties may work with the cortical networks to revivify motor memory, “including those sequences of motor actions relegated to the basal ganglia” (p. 129). A part of the ventral striatum within the basal ganglia is believed to play a part in valuing the effect of substances of addiction, and incentivizing their habituation (42). To compete with the power of the drug’s sensory-based compulsion that no longer responds well to cognition (43), art making may aid in releasing neurotransmitters that stimulate the dorsal striatum that responds to novel experiences (44). Art’s novel, sensory experiences likely activate the production of acetylcholine which aids in attention and stimulates dopamine release in the dorsal striatum (44) for more natural or goal-directed rewards that do not involve chemicals. This beneficial stimulus of art, if sustained over time, may contribute to pro-recovery decisions after treatment.

For those with SUDs, cognitive communication changes may be caused by even mild traumatic brain injury (TBI) (45, 46). Art therapy has been found to help those with brain injuries, verbal impairments, and learning disabilities that often accompany SUDs to communicate and overcome interpersonal challenges, including those with comorbid PTSD (47–50). Conveyed through the art’s content, the client’s behavior, and verbalizations during and after art making, insights may be obtained that reduce frustration and improve socialization. The attainment of meaningful insight may stimulate reward for improved emotional regulation and cognitive functioning. The art therapy approach would reduce frustration for better impulse control while the experiential, aesthetic, and sensorimotor aspect of art may alter predictive processing (51). This would foster adaptation and promote future experiences of going within using the arts, versus reaching outside of oneself for a mood-altering substance.





Substance use disorders and their treatment

A substance use disorder (SUD) is defined by the National Institute of Mental Health as a “treatable mental disorder that affects a person’s brain and behavior, leading to their inability, to control their use of substances. People with a SUD may also have other mental health disorders.” [(4), ‘Substance use and co-occurring mental disorders’, para. 1-2]. The Substance Abuse and Mental Health Services Administration (SAMHSA) (1) defines the disorder contextually as preceded by biological, psychological, family and community risk factors. By their count, only 53% of addiction treatment programs assess and/or treat mental health (1, 52). This suggests that the likelihood of mental health co-occurrence is much higher than the estimated 22.8% of those over 18 years old. Identifying and treating the emotional and cognitive needs accompanying or underlying SUDs comprehensively may engage people in more lasting recovery.

The reason for the widespread unacknowledged mental health needs of those with addiction may be explained in part by the competing economic and political forces that shape public funding and perception. The criminalization of addiction since the 1930s has competed with the treatment of addiction as a bio-psychosocial disorder with bulky spending for law enforcement and mass incarceration (53). The introduction of the Minnesota model in the 1950s offered addiction-specific treatment based on Alcoholics Anonymous (54), consisting primarily of group counseling that became the primary model for addiction treatment. Employing para-professionals, usually people with lived experience, in recovery became a necessity as addiction burgeoned during the Viet Nam War era (54). Despite efforts by some states to improve professionalism in SUD treatment, the practice of relying on unlicensed, non-degreed staff for milieu, group and family therapy, continues and this is unlikely to change due to significant workforce shortages (55). Other disparities in the systems of care in the U.S. include the historic lack of integration of addiction medicine in medical and mental health education (56).

Clients report that their most valued element of the treatment experience is the therapeutic alliance with the doctor, counselor or therapist (57). Because engagement with the therapist and extended time in treatment are protective factors for recovery from addiction (58), individualized treatment is important to help clients achieve long-term recovery, including with opioid treatment (59–61). Additionally, one-to-one therapy is also needed to address trauma, which will be discussed in the next section.




Before and after the covid pandemic

Before the pandemic shuttered many facilities in 2020, only 51% of dedicated addiction treatment facilities were accredited and only 36% overall offered medication to reduce cravings (1, 52). During the pandemic lack of access to medications and poor internet access for telehealth contributed to the increased use of alcohol and illicit drugs (62, 63). Over two-thirds of the record number 108,000 deaths from substances in 2022 were opioid overdose deaths (64, 65). Yet, deaths from opioids and other substances increased steadily before the Covid 19 pandemic (66). This suggests that the 12 step programs, free naloxone sprays, and the evidence-based addiction treatments of offering MATs, Cognitive Behavioral Therapy (CBT) and Motivational Enhancement Therapy (MET) alone were not enough to counteract the ensuing addiction crisis.





The opiate crisis

Efforts to counteract morbidity from opiate overdose since the pandemic have altered approaches to addiction treatment (67, 68). Lifetime MAT maintenance has become the primary treatment protocol for opioid addiction (69, 70) despite a widening treatment gap for young people with regard to MAT initiation and compliance (71). Although these medications help keep people alive, recipients continue to die at a higher rate than the general population (72), and are at risk for developing cognitive problems (73–75). MAT also does not address long term pain sensitivity, hyperalgesia, which can interrupt recovery (73, 76, 77). This includes emotional pain. Thus Park et al. (78) and Johnson and Faraone (69) advocate for a MAT treatment that includes psychotherapy to treat pain and mental health needs to increase successful treatment outcomes. Lack of skilled treatment, drowsiness, and hyperalgesia may contribute to the illicit use of benzodiazepines and alcohol (79), cannabis (80, 81) and other drugs that can undermine MAT adherence, and recovery in general.






Neurobiological factors of trauma and addiction

Those with adverse childhood experiences (ACEs) are at highest risk of opioid use disorder (82), and MAT non-compliance (83). Early interpersonal traumatic events, like physical and sexual abuse, are strongly associated with numbing, sedating drugs (84–87), and alcohol (19, 88, 89). The SUDs of people with childhood trauma who develop subsequent mental health disorders may be especially unyielding to treatment as it exists today generally (90).

Exposure to parental addiction and mental health problems are prominent risk factors for the development of addiction as parental addiction may undermine attachment and subsequent capacity for connection (91). These negative foundational experiences may result in substance misuse and other risk-taking behaviors, leading to eclipsed educational/vocational opportunities, and poor physical and mental health. These factors can contribute to youths’ criminal justice involvement (92).

The ACE Study (93) revealed a high correlation between trauma and addiction in young adults. Those with ACE scores of four or more were especially vulnerable (94) due to cognitive and emotional deficits impeding healthy attachment and self-regulation and leading to substance misuse (95, 96). Cozolino (97) observed that repeated traumas through childhood appear to lead to maladaptive avoidance styles including addiction, self-harm and personality disorders. Subsequent research has shown that early adversity impacts the neurochemistry and neuro-regulatory functions of the brains of adults resulting in a wide range of mental health problems including addiction (88).




The neurological changes imposed by trauma

While many people with trauma do not develop addiction, quantitative studies and brain imaging analyses have indicated the high comorbidity of PTSD and addiction in others. Dore et al.’s (98) random study of 253 inpatients for SUDs found 80% had at least one traumatic event and almost 45% screened for PTSD. Results have shown that the symptoms of traumatic stress of anxiety and hyper-vigilance alter brain function in ways that drugs and alcohol can temporarily ameliorate. Bergen-Cico et al. (99) noted that traumatic experiences can alter the endocannabinoid signaling system in the hypothalamus and amygdala which help regulate neuroendocrine responses to stress. A meta-analysis of imaging studies has reported alterations in the PFC and ventral tegmental areas (VTA) for both disorders (100). In addition, brain imaging studies of adults with ACEs show the stress impact of adversity over time Hosseini-Kamkar et al. (101). The areas that primarily contributed to mental health problems in adulthood were increased amygdala reactivity, and reduced lower prefrontal cortex activation. They saw that those with PTSD had reduced activity in the hippocampus, orbital frontal cortex (OFC) insula and striatum. These changes create vulnerability to the stress response that undermines memory, reward processing, inhibitory control and increases risk of addiction.





The destabilizing effect of substance disorders on the brain

The binge/withdrawal cycle imbalances subcortical neurotransmitter output as the drug’s induced euphoria quickly fades and gives way to the stress of withdrawal. When the hypothalamic-pituitary-adrenal (HPA) system is repeatedly activated by stressors, a chronic condition develops where the sympathetic-adreno-medullary (SAM) axis increases stress-driven cortisol release, resulting in substance-seeking to eliminate the anxiety of withdrawal (102). Reduced connectivity of neural networks results, which extends into periods of abstinence (103). The brain is primarily altered by substances in the following ways:

	Increased incentive salience of substance use due to craving, vs. goal directed behavior, affecting mnemonic processes and self-regulation (30, 104).

	Elevated reward -thresholds with decreased reward -function, accompanied by lower motivation and attention, with increased stress response, impulsivity and negative thinking. Repeatedly satisfying cravings leads to structural changes to the nucleus acumbens (NAc). This increases vulnerability to relapse because the long-term potentiation of drug activity reduces the effects of competing stimuli. (30, 103–105).

	Compromised executive function occurs as the striatal, limbic, and prefrontal cortex (PFC) areas are altered. Increased dynorphin in the nucleus acumbens (NAc) and amygdala (30) lead to dysphoria and negative thinking (104).



Stubbs et al. (106) described a common brain circuit affected in addiction by comparing a large cohort of 1,000 healthy subjects’ brains mapped with functional magnetic resonance imaging (fMRI) to a meta-analysis of 99 studies of the imaging data from a total of 9,047 people with addiction. Subjects with SUDs, which included those affected by alcohol, cocaine, opioids, nicotine and cannabis, showed common connectivity in regions that included the anterior cingulate, bilateral insulae, dorso-lateral prefrontal cortices, and thalamus, but not the medial prefrontal and occipital cortices.





Adolescent substance use

The effect of repeated drug-taking on the developing prefrontal cortex (PFC) reduces top-down reasoning, leaving youth more likely to transition to a substance use disorder (107). Substances may also alter the adolescent’s developing HPA system functioning, as early binging impairs self-regulation that may continue in adulthood (94, 101, 108, 109). The effects of the most commonly used substances on adolescent brain development suggest significant alterations of areas needed for cognition, emotion and motor function.Alcohol use was found to alter the cerebellum, hippocampus and PFC, (110) and the left temporal lobe, caudate, thalamus and brain stem of adolescents (111). The effect of cannabis on the developing adolescent brain potentially disrupts the endocannabinoid system (ECS) and its physiological regulation (112). The ECS is fundamental to nervous system development, and the function and synaptic neuroplasticity of cognitive and physiological components (113). Using the stimulant methylphenidate for ADHD in early childhood was found to alter the reward system, and result in later depression though the effect may be transient (114).






Art therapy

In a National Institute of Alcohol Abuse and Alcoholism-funded study by nursing educators, Aletraris et al. (115) found 38.6% of 307 addiction treatment programs offered art therapy, despite their frequent inability to be reimbursed by Medicaid. It was found to be effectively integrated into Motivational and 12-Step approaches. SAMHSA (116) promoted the incorporation of art therapy into group addiction treatment as it was found to engage clients’ abilities, attention and insightfulness. It has also been found to help to identify and manage difficult feelings (24, 26, 117–125). In addition to group therapy, it may be necessary to offer more skilled individual treatment, in order create a confidential space to disclose traumatic experiences. As noted by Hinz (126) group art therapy treatment is usually the norm in SUD programs. This was also seen in this writer’s 23 years of experience with both in- and out-patient care for SUDs. Individualized treatment is needed for a population with such high levels of trauma. An example follows of the usefulness of a brief encounter from the writer’s experience as evening-shift supervisor in an inpatient facility.

A model client, in late middle-age, was leaving without his belongings after one week of a 21-day inpatient, SUD facility at 9:30 PM. He had just learned that he’d been mandated to a two-year half-way house after this treatment. He was distressed, as he had completed several such treatment programs before, alternating with incarcerations due to breaking curfews that were a condition of his parole. He was leaving our facility at the same time as that curfew. He took my suggestion to use art supplies to ‘release stress’ while we discussed his options. He expressed frustration with legal constraints while rhythmically covering the page with a dark blue oil pastel. When he beheld the drawing he was surprised that he’d depicted “the night-time”, identifying, for the first time to himself, he said, his fear of the dark. He briefly referred to a childhood of foster home placements and juvenile detentions. He explained that anxiety at night, when home under curfew, compelled him to go outside and find marijuana. When we identified that this was possibly a phobia that could now be treated, he accepted a psychiatric referral for help with his nyctophobia, completed treatment, and accepted the referral to long term care.

Treating comorbid psychopathology reduces anxiety, hopelessness, depression, and low self-esteem that correlate to poorer outcomes post-treatment as Urbanoski et al. (127) found. The case can be viewed through the schema of the Expressive Therapies Continuum (ETC) (126, 128–130). This model was created to guide the art therapist’s engagement with brain regions via specific art approaches and materials to assess and address clients’ unique presenting needs. The client’s choice of oil pastels and paper offered a sensorial, rhythmic activity with hand pressure and movement to calm the diencephalon and limbic brain from the bottom up, neuro-sequentially (37, 131). The activity appeared to calm the client’s nervous system, which apparently facilitated the client’s recall of personal history, ushered in by the symbolism of the nighttime. He was then able to cognitively (and compassionately) understand his own reactive anxiety, and re-evaluate his choice to leave. The drawing revealed a symptom that he had just experienced and long employed as an avoidant response to some likely trauma, given his childhood of foster homes and juvenile incarceration. Implicit memory appeared to have been stimulated and given shape by art’s sensory experience and graphic qualities. The drawing externalized the nyctophobia so that it could be understood in that context. Information obtained via art’s experiential, sensorimotor activation, as in this case, may have altered his predictive processing regarding his troublesome fear response to nightfall, and the need for substances, which he had tried in vain to abstain from. He would now have the cognitive recall of his long-standing phobia instead, and perhaps gain the therapeutic tools to overcome it. Cognitive realizations such as this may contribute to neuroplasticity (132, 133) for an expanded sense of self, contributing to a more meaningful future orientation.

The externalization of the trauma and its visual apprehension appeared to engage the frontal cortex for a conscious cognition of what was being avoided by the substance use. A more typical example of how processing trauma shifts awareness, stimulating both emotion and interpersonal relating follows. This client was referred for art therapy because she was not making progress in her second week of treatment:

A young mother of four returned to inpatient treatment for the second time in three months and was facing the loss of her children. She presented both times with anxiety, anhedonia and poly-substance use. She barely spoke, and appeared distant in treatment. She had not responded to various psychiatric medication combinations. Meeting with her for the first time, I explained how art therapy can sometimes help to understand the reasons for the use of substances and I invited her to use the materials that included clay, paint, and drawing media to identify anything like that in her life. She chose soft pastel and drew a regressed image of a little girl with a huge tear, and then tearfully abreacted for several minutes. I suggested that she may have been too young to stop the harm, and she related having been abused from the ages of four to 14. I invited her to depict what she would like to have done to be safe or to retaliate, and she drew the same girl, protected by a thick, black line beneath 4 stick figures in hanging nooses. Her affect improved as she thanked me. The next day she related her trauma history in a women’s group. She then interacted well with peers, and completed treatment successfully.





Art therapy for large scale brain network activation and integration




Triple network engagement of the DMN, SN and CEN

The aforementioned clients’ patterns of anxiety and multiple relapses contributed to their avoidance of underlying feelings, likely bringing the often reported sense of failure, shame and hopelessness. The therapeutic use of art in a confidential meeting allowed for significant disclosures. Both had experienced significant childhood adversity, and subsequent substance use that contributed to decades of repression or suppression through adulthood. The art making appeared to promote functional connectivity of large-scale brain networks (LSBNs) that process personal history in light of new information which were likely slowed by prolonged addiction (30, 103). This may explain why neither client had previously focused on their traumatic personal history more objectively. This would have depended on connecting the autobiographical information of the default mode network (DMN) to the information gleaned by the central executive network (CEN). These two large networks are mediated by the salience network (SN), which overlaps with both, and contributes to internal communication and decision making, as proposed by Menon’s (134) ‘triple network model’.





The expressive therapies continuum

The levels of the ETC model represent the bilateral, developmental stages of mental imagery formation and creativity. They are accessed via different art media variables, for example, looser media lending itself to more emotional expression, versus the restrictive media evoking more cognitive expression (126, 135). In this way the ETC model can be used to assess a client’s primary mode of experiencing, and to prescribe art material selections for, among other goals, expression or containment of emotion. This may help those with SUD to manage feelings, and may be useful for looking back autobiographically in a manageable way.

Considering Menon’s model, Lusebrink and Hinz (135) matched the functions of the Expressive Therapy Continuum’s (ETC) components to the brain regions that correspond to the (CEN), (SN) and (DMN). The CEN corresponds to the lateralized, explicit mental (cognitive), emotional (perceptual) and physiological (kinesthetic) responses to stimuli. The DMN, on the other hand, corresponds to the implicit symbolic, affective and sensory responses, with the SN continually switching between the CEN and DMN. In addition to this lateral flow of information, art making combined with the various effects of art materials on each level, appears to support bottom-up and top-down flow, according to the ETC model.

The ETC suggests how art may facilitate a bottom-up approach to trauma treatment that improves effectiveness (131, 136). This may explain how the sensory motor aspect of art engagement overcame the clients’ cognitive barriers through the apparent haptic stimulation of the thalamus and areas in both hemispheres from the peripheral nervous system to the limbic and cortical levels (41, 137). The prompts, materials, and questions the therapist may offer the client are used to scaffold the client to awareness of cognitive, symbolic, affective and perceptual levels.

Internally-focused sensing, feeling and symbolic thought is the domain of the DMN, and SN, while the explicit handling, perceiving, and cognitive operations involved in executing the art is the domain of the CEN. Thus, the activation of the first clients’ sensorimotor, basal ganglia and multimodal association cortices were stimulated by the rhythmic movements of his hand and perhaps the act of “covering up” with the visual depiction of the nighttime engaged both cortical and subcortical areas (12, 41, 135, 138). The triple network activation in the creation of his drawing elicited his personal history in the interpersonal context of art therapy, resulting in cognition of a recovery obstacle likely born of trauma.

The ETC demonstrates how the art can be used prescriptively and intentionally to work on specific levels. This individualizes the treatment, even in a group setting, as the clients’ responses will reveal their own perceptions and predilection for expression. The art offers an isomorphic, symbolic projection (139) of internalized experience that may generate interoception, potentially altering the client’s relationship to their trauma and/or addiction. The ventro-medial PFC and the posterior cingulate cortex are among the brain areas encompassed by the DMN (134, 135). Both are engaged by implicit memory and help to process emotion that may aid in the safe retrieval of trauma history. The seeming sensorimotor activation of these three LSBNs, and their coordination during art therapy may partially explain how clients may be able to revisit traumatic personal history, but remain in homeostasis as has been observed by Hass-Cohen and Clyde Findlay (12), Gantt & Tinnin (140), and Tripp (15).

Reduced connectivity of these networks has been detected in opiate use (141) and in alcohol use (142). Lusebrink and Hinz (135) note that therapeutic art making for certain pathologies may stimulate the salience network in particular. Menon (134) foundthat the SN, which is needed for cognitive functioning, was weakly mapped in the brains of those with addiction, pain, anxiety, and autism. This weakness may cause difficulties with self-monitoring, attention, decision-making and cognition in general, as fronto-temporal or fronto-parietal systems are thrown off (134, as cited in (135).

Beaty et al. (143) note that the CEN and DMN “which can show an antagonistic relationship, actually cooperate during creative cognition and artistic performance.” (p. 87). (135) propose that this may be largely accomplished in art therapy through the SN activation as it facilitates switching attention between the introspective, internally oriented information of the DMN and the externally oriented CEN which is engaged in making creative decisions. Thus, to engage the CEN and DMN together, therapeutic art making may be directed toward better insight, reality testing, and impulse control with prompts that invite consequential and goal-directed thinking to challenge and motivate the client.





Art therapy and the reward network

As with other rewarding experiences, all psychoactive substances affect the reward system, and as noted, can dysregulate the HPA and SAM systems when individuals enter a binge/reward cycle because of habitual use. In addiction relatively high levels of dopamine (DA) in the ventral tegmental area (VTA) are projected to subcortical areas including the ventral striatum, and to the higher, analytic cortices of the anterior cingulate cortex (ACC), medial prefrontal cortex (MPFC), and orbital frontal cortex (OFC) (105).

The binge/withdrawal cycle alters the reward system and may dysregulate DA expression over time, leading to cortical imbalances that contribute to emotional fluctuation (144). The alteration of cognition, particularly the inability to delay gratification and discriminate between short-term pleasure and the long-term risk of substance dependency is a contributing factor to becoming and staying addicted (81, 102, 144). In the basal ganglia DA impacts declarative and procedural memory (30, 105) as well as motivation, attention, impulse inhibition, and goal directed behaviors, which are all key to overcoming urges to use.

Current treatment protocols may do little to repair reward system functioning. Nestor et al. (103) looked at the brains of 83 subjects abstinent for an average of approximately eight months with fMRI in response to a contingency management (CM) task. CM is a financial incentive approach that is offered by 66% of opioid treatment facilities (145). Even with the monetary reward, subjects showed reduced reward network response and reduced neural connectivity in the whole brain.

The comorbidity between psychoactive substance use and depression is high. Studies have shown as many as 43% of people develop addiction who report lifetime depressions (146), and 59% have been found to develop depression in first month of abstinence of the substance and possibly beyond (147). In treatment and during the following months of post-acute withdrawal, generalized dysphoria and depression may make it difficult to learn and to have a sense of wellbeing (148), putting the addiction client at risk for relapse. This may be in part because the activities and interests of people with addiction can become constricted over time, leaving people in early recovery in a dysthymic state without a source of pleasure (149).

Nieoullon (150) noted that DA is essential to anticipation, preparation and adaptation of behavior. These are key stages needed to shift from a culture of compulsive risk-taking behaviors, to a recovery lifestyle geared toward reducing stress.





Empirical research in art therapy related to reward network and perception

Biological research by art therapists indicating potential reward network activation and perception is applicable to evaluating art therapy’s benefit for the SUD population. A pilot study using functional near-infrared spectroscopy (fNIRS) revealed activation of the mPFC which is a dopamine target of the reward network (33). In this study, 26 healthy subjects performed three art tasks for a total of 20 minutes. Reward perception was demonstrated when subjects, who were both familiar and not familiar with art, reported improved self-perception and creative confidence.

Han et al. (151) also employed fNIRS technology to compare the effect of different mediums on the brains of 26 healthy subjects based on the ETC model. They found dorso- and ventro-lateral PFC stimulation; areas that contribute to emotional regulation and response inhibition, regardless of the medium selected. These areas, and the OFC activation they found, are also primary nodes impacted in an addiction network mapped by Tolomeo and Yu (29). Furthermore, they recorded activation of the parietal cortex indicating sensory integration and motor judgment. Han et al. (151) also compared the use of traditional art supplies to digital art media, and found similar results, but with lower neural activation for subjects making digital art on the tablet.

Several studies employed functional magnetic resonance imaging (fMRI) to determine areas affected by art-making and art–viewing. Engagement of the mPFC in art making, and other targets of DA’s stress reducing effects (152) were found by Chamberlain et al. (153). Walker et al. (50) used fMRI with military service members with brain injuries and PTSD, and found improved thalamic functioning and an increased sense of belonging among subjects during and after art prompts that focused on community engagement.

Chatterjee and Vartanian (154) using fMRI noted the likelihood of the default mode and reward network engagements in viewing art, and found mPFC, OFC, nucleus acumbens (NAc) as well as insula activation in viewing aesthetically pleasing faces and architecture. And, Lacey et al. (155), using fMRI sets, saw neural connectivity within the reward circuitry of the mPFC, the amygdala, NAc and ventral striatum among subjects viewing art vs. viewing non-art.

Kaimal et al. (156) obtained saliva samples before and after 45 minutes of art-making that showed reduced cortisol levels among 39 healthy adults. Most found the open-ended art-making experience relaxing, and felt it stimulated new learning about themselves, suggesting reward system involvement and art therapy’s potential role in reducing stress.

Another promising study, previously mentioned, indicating reward system engagement, was the quantitative electroencephalogram (qEEG) research of Belkofer et al. (35) which showed the production of alpha rhythms in the brains of artists and non-artists after just 20 minutes of drawing activity. The alpha state is associated with improved mood, self-regulation and memory processes. This may have implications for recall of suppressed memories during creative activity that may bridge implicit and explicit knowledge. Kruk et al. (157) employed qEEG technology to show increased energy in areas of the brain during art making with both drawing and clay that supported memory and meditative processes. The EEG study of King et al. (158) showed increased power in both hemispheres after art tasks, compared to rote motor tasks.

Restoring the reward system can take months or years, after the disruption of the hypothalamic-pituitary-adrenal axis (HPA) from repeated cycles of euphoria and withdrawal (159). As multiple biological research studies show, regardless of variables of medium and time, art therapy may contribute to the restoration of the reward system which may improve cognition, attention, emotional regulation, motivation and a sense of connection and well-being in recovering people.






Additional advantages of art therapy’s likely effect on the brain




Remediation of the neural nodes of the addiction network

The widespread addiction network generally includes the amygdala, hippocampus, thalamus, hypothalamus and HPA system, VTA, dorsal striatum and NAc, mPFC, OFC, and the basal and medial forebrain, (28). Stubbs et al. (106) mapped the brain networks for all psychoactive substances of abuse of using MRI and found overlaps with the DMN, SN, and CEN. They also saw atrophy and loss of neurons and connectivity throughout the network in those with long term SUDs. Art therapy research with brain imaging and biochemistry shows therapeutic art making’s apparent stimulation of many of these areas involved with reward processing, cognition and emotion as noted.





Integrating visual and verbal memory

Since there is almost no dopamine expression toward the perceptual cortex (105) art therapy’s engagement of the perceptual system via visual and tactile art, may contribute to personal memory when the DMN, SN and CEN are also engaged. Yoshii (160) found the thalamus works closely with the retinotectal pathway during fear inducing trauma, and that this may further explain why art therapy, visual biofeedback and bilateral eye movement processes appear to aid in trauma recovery (136, 161).

Areas of the brain most affected by alcohol misuse include the prefrontal cortex & visual-spatial cortices (162–164). Art therapy’s sensory-motor activation and engagement of the visual cortices may therefore help to restore the connectivity and functioning of these areas.

Excessive use of alcohol, as well as PTSD can undermine the expressive and interpretive verbal processing in Broca’s area in the left frontal gyrus and Wernicke’s area in the left temporal gyrus (39, 97, 136, 165, 166). This and other cortical and subcortical changes, especially after repeated traumas, may make cognitive, verbal-only therapies less effective treatments (167). Even in cases where PTSD did not develop, traumatic material was found to reduce verbal recall of these memories (168).

In art therapy, the charged imagery that is symbolically revealed or concealed allows the client to acknowledge and process personal history when they are ready. The therapist’s attunement to, and facilitation of, access to personal history was noted to be felt on a deep level even among those with reactive attachment disorder from extreme neglect and abuse as noted by Klorer (23). This attunement may serve to engage clients on a deeper level and retain them in treatment. Since traumatic memories are somatically based (169) and primarily encoded in the right hemisphere as sense impressions, including images (37, 136, 170–172) art therapy may facilitate opportunities for clients to recall and communicate them. The sensory aspects of art therapy may expedite cognitive and emotional responses to early ACEs because, as Schore writes,”Art therapy is theoretically centered in the affect-laden properties of the visual image, an important potential access point into the child’s inner world” (in 37, p. xii).





Trauma and stress

Lusebrink and Hinz (135) proposed teaching clients to utilize art as a safe platform for expressing emotional anguish rather than acting on harmful or antisocial urges. To this use of art King and Kaimal (133) wrote, “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 processes offer an opportunity to rework and repair fragmented memories within an attuned therapeutic relationship” (p. 3). Hass-Cohen (138) suggests one advantage to art therapy for reducing stress is that the ACC, which is part of the SN, and which is activated by conscious experiencing, plays a role in mediating conflicts, and in bridging to higher thinking. The art materials, engaging and anchoring consciousness materially, may help clients externalize negative memories or conflicts which can then be processed metaphorically.

Art’s experiential aspect may account for several quantitative studies validating art therapy’s effectiveness for the treatment of trauma and stress (14, 157, 173–179).

Projective art therapy assessments and prompts may reveal hidden aspects of the client’s pathology for a timely diagnosis of a comorbid mental health condition (180, 181) to improve clients’ success after treatment. Positive experiences may be recalled or anticipated in art therapy prompts as well. Engaging SUD clients’ creativity is generative because art’s spontaneity is the diametric opposite of the repetitious cycles and rituals of addiction (24). The pairing of novel experiences in art with recollections of traumatic memories may reduce reactivity to them (138). Thus, the haptic nature of these novel experiences combined with faithfulness to abstinence, may prime the brains of those recovering from SUDs to tolerate and process negative thoughts, and unexpected events in sobriety.





Alexithymia

In addition to learning how to manage overwhelming emotions, clients in SUD treatment frequently present with alexithymia, which can lead to relapse (182) as clients use substances to heighten feelings. In a review of the literature, Morie et al. (183) found that alexithymia in addiction clients is connected to loss and reward processing.

Nan and Ho (184) showed that short term art therapy using clay was more effective in treating adults with depression and alexythymia than a general visual art group. In this way, art therapy may compliment Behavioral Action, a goal and activity-based, third-wave CBT approach to depression, that has been shown to stimulate the reward network and can generate new learning to reduce isolation and dysthymia (185).

Suppression of affect may function to isolate negative feelings from early adversities. The visual and tactile stimulation of art may help evoke and process emotional responses in emotionally constricted clients (41, 119, 186). Eliciting the traumatic source of addiction reduces shame (124) and may identify other potential relapse triggers, helping to build a foundation for communication and connection for long-term recovery (187).





Cognition

Art therapy appears to help people with SUDs to analyze their experiences (126). Lusebrink and Hinz (135) proposed that sequentially organizing one’s art and choosing materials would likely activate the task-oriented functions of the CEN. The cingulate cortex plays a role in discerning and mediating social, emotional and cognitive situations, and is active in memory and visuospatial processing. It is likely engaged in art making when activated by conscious experiencing, planning and sorting as well as anxiety (44). Since the cingulate cortex mediates between the cortex and limbic system (138) this may support reward-based self-regulation, and thus help clients to resist internal and external relapse cues. Dietrich (188) described how art’s cerebral integration can be generalized to other cognitive operations, such as for balanced thinking and behavior: “To that end, prefrontal circuits are involved in making novelty fully conscious, evaluating its appropriateness, and ultimately implementing its creative expression” (p 1023).





Thalamus function

The thalamus, as the gatekeeper of sensory activation, acts as a relay station. Its engagement of cortical and subcortical areas contributes to functions ranging from circadian rhythms to motor control and cognition. It is presumed to be active during art therapy via visual imagery and tactile handling of art materials (41, 44). Lusebrink (41) noted that the widespread impact of art therapy begins with the somatosensory information processing from the peripheral nervous system to “a specific nucleus in the thalamus and to the somatosensory cortex…” (p. 127). She describes that from there the information is transmitted to, and integrated by, the multi-association area of the parietal lobes, and visual cortex, thus contributing to widespread connectivity.

Addiction network areas that are impacted negatively by the chronic use of substances like cocaine, alcohol, cannabis and opioids include the bilateral thalamus (103, 106). Early trauma that often precedes SUDs can lead to under-activity in the thalamus (29, 189, 190). Krystal and Neumeister (191) found that high levels of arousal from trauma disrupt transmission of sensory information to the limbic system, cingulate and frontal cortices, leading to increased dissociation. These areas overlap with those identified as part of the addiction network and may be particularly pronounced in cases of childhood abuse and neglect (160, 190). Both papers identified smaller thalamic volume in adult clients with significant childhood trauma, while Uhl et al. (30) and Zhai et al. (192) noted smaller thalamus and lower brain activity during visual working memory tasks in adolescents who drank heavily.





Co-occurring traumatic brain injuries

In the general SUD population, Cermak et al. (166) found a high correlation of childhood TBIs that lowered verbal literacy and fluency. Due to amnesia, people who enter treatment for addiction may not be aware of having a traumatic brain injury. Also, TBI symptoms may be masked by PTSD, as they share many traits, some of which overlap with addiction as well such as depression, mood destabilization and cognitive issues (193). Up to 80% of people with SUDs have an acquired and/or traumatic brain injury that hampers their utilization of addiction treatment with a destabilizing effect on mental health and recovery (194). Kline (48) found art therapy helped people with TBIs to accept neurocognitive changes, and facilitated communication. The projective nature of art expression (195), and stimulation of visual memory may thus help clients recall forgotten brain injuries, and improve communication for these clients in addiction treatment.

Behavioral indicators during art therapy such as excessive frustration, graphic indicators of neurological dysfunction, or tiring easily may generate a brain injury assessment that would improve outcomes for these clients. Revealing the TBI may help these clients prevent re-injury by motivating them to abstain from substances. Using art therapy with military veterans with traumatic brain injuries and PTSD, Walker et al. (16, 50, 196) found art therapy was effective for both disorders concurrently at Walter Reed Hospital’s National Intrepid Centers of Excellence (NICOE) unit in Bethesda, Maryland. As noted, their research found a correlation between visual themes of social connectedness and highlighted improved thalamic functioning in participants.





Facilitating learning in group treatment

People with attention deficit/hyperactivity disorder (ADHD) and other learning disabilities (LDs), may struggle to focus in psycho-therapy and -education groups that are primarily verbally oriented (197). Including art therapy prompts in clinically and educationally oriented groups may help to engage clients with LDs as well as TBIs. Comorbid learning disabilities are widely overlooked in SUD treatment settings (198). These may range from developmental and intellectual disabilities to those with visual tracking, memory, attention and comprehension problems. Another overlooked sub-group of SUDs, those with intellectual and developmental disabilities may use drugs or alcohol to fit in to reduce anxiety and/or artificially elevate their self-esteem (199). Integrating art into clinical and didactic groups may facilitate engagement and communication with those who verbally struggle in this cohort.

Learning disabilities, such as ADHD are a common precursor to substance misuse and this may in part be due to disruptions in pathways of reward processing, behavioral control and emotional regulation (200, 201). Almost half of those with (ADHD) have been found to have developed a SUD, which is twice as many found in the general population (198, 202–204). ADHD and SUDs show a bi-directional causality as traumatic experiences are believed to be a contributing factor in some cases of ADHD, and ADHD can lead to low self-esteem and risky externalizing behaviors like substance use in youth and adults (200, 205).

Art therapy researchers in Iran (206), have validated an art therapy assessment of graphic indicators for ADHD that also differentiated the graphic traits of other learning disabilities from those of ADHD. Their use of the Formal Elements of Art Therapy (FEATS) (207, 208) assessment showed a differential use of space, depictions of people, and picture organization to be valid indicators of ADHD across several cultures and languages. If adapted for SUD treatment, this assessment may help to identify ADHD comorbidity sooner, as well as other graphic traits archived in the ongoing FEATS graphic indicator research, in order to increase successful completion for many affected adolescent and adult clients.






Conclusion

In writing about affective neuroscience Panskepp, et al. (209) noted that the brain’s circuitry for play is the same as that for joy and connection, but that this genetically established system needs to be engaged. Though sometimes frustrating at first, the open-ended experience of one’s own creativity often surprises one with insight, and connects people to each other (Hass-Cohen and Clyde Findlay (12). The insight attained can be rewarding (210) and an occasion for joy.

Art therapy has been shown to complement existing addiction treatment models. Trauma-Focused (TF) CBT combined with expressive therapies was found to increase flexibility and effectiveness of TF-CBT (177, 211–213). Gantt and Tinnin’s visually-based trauma narrative (2007) corresponds to narrative therapy with adults, or adolescents (214). Art therapy has been used to increase understanding of spirituality (215–218), and to integrate with other self-help philosophies (118, 124, 126, 219).

Art therapy may engage circuitry for rewarding emotions and insights through behavioral action that brings mastery and self-awareness (220). Art therapeutically integrated with psycho-education would interject a receptive state of playful openness (24, 120) making knowledge about addiction more accessible, especially for those with verbal challenges. Those abused or neglected as children, may safely awaken memories through their art that may alter the clients’ relationship to their SUD. Organizing the art and dividing time and energy to what their hands are doing may mitigate the flooding of emotion that can occur from such revelations. By stimulating and harmonizing areas of the brain possibly undermined by substances, brain injuries or learning disabilities, art therapy may bestow more receptive and expressive abilities. This is especially true for those with low capacity for trust, the marginalized, and those from disadvantaged backgrounds who are most at risk of death from addiction (221) Oepen and Gruber (222).

The SUD client may require a measure of support and privacy for disclosure where trauma is suspected. Schaverien (223) noted that making art during psychotherapy may reduce the client’s self-consciousness by investing their attention partially into their artwork. This may facilitate a relaxed state of reverie through the default mode network to reconnect with important personal history as it works together with the executive center of the brain. This may promote interoception and expression of important clues to the role that addiction has played, as well as its burden on the client and their loved ones. The potential for stimulation of the reward system, which may be altered by long term addiction with a new sensory activity, also makes art therapy a significant primary treatment approach for SUDs.

Mapping art therapy’s activation of critical brain’s areas, as compared to the addiction network, would further ascertain the effectiveness of art therapy for SUD treatment. There is also need for more research into the effect of art making on the brain areas affected by trauma. Longitudinal research into art therapy’s effect on the reward system, and the mediums and methods that may help restore it would contribute to the utilization of protocols like the ETC for assessing and treating various substance and behavioral addictions. Research into the neural basis for the use of art therapy for LDs and TBIs as well as their respective graphic indicators could help identify and treat these problems early for better utilization of services. This information could be life-saving, especially regarding suicidal and gender-non-conforming clients.

For most people entering treatment for addiction, their experience with art is as remote as their understanding of their own psychology. The capacity for change for people with addiction is often slowed by trauma that undermines learning, perception and emotion. Art therapy’s potential for revealing and treating the wide-ranging comorbidities found in people who develop addictions may help SUD treatment to become more effective and economical. Respectful therapeutic encounters with art materials may help people with SUDs understand themselves in profound ways and to experience what it is like to thrive versus survive in a humanistic way.
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Background: Recent research in the field of “Arts and Health” has demonstrated the beneficial impact of arts-based interventions on health and well-being across diverse populations. Recognizing their potential, especially in cases where conventional healthcare cannot address the multifaceted impact of conditions such as in Parkinson's disease (PD), our study advocates for an integrative approach in medical practice and neuroscience. We recommend incorporating learning environments from the design phase through long-term care. The arts offer a unique opportunity to create such environments. In this study, we specifically focus on individuals with PD, co-designing an intervention as a creative engagement learning environment and a PD-specific creative arts therapy. In this study, the narratives of those affected contribute as scientific knowledge, shaping care and increasing the intervention's relevance to participants' lives.
Methods: We used a participatory design-based research approach. Fourteen individuals with PD, along with three creative therapists and three researchers, collaborated through iterative design cycles to co-develop a creative arts therapy intervention. Qualitative data were collected through interviews, group reflections, and ethnographic observations. Data were analyzed using reflexive thematic analysis.
Results: The co-creation process resulted in a 10-week creative engagement intervention delivered in a “creative playground” setting. Participants chose from multiple media and autonomously decided their creative activities. Guidance from the creative therapists was provided as needed to support individual engagement and guide reflection and learning processes. Narratives offered insights into the relevance of autonomy in care, the role of the arts, and the individuality of disease experience, resulting in seven key features of our intervention framework, which include (i) intervention structure (e.g., duration of the intervention and sessions), (ii) freedom in selection of creative media, (iii) environment as a creative playground, (iv) skills of creative therapists, (v) PD-specific considerations, (vi) financial considerations and logistics, and we list (vii) responsibilities of the Design Team.
Discussion: This study establishes an initial framework for a PD-specific creative arts therapy intervention designed as a creative engagement learning environment. Future research will focus on rigorously evaluating its effectiveness and exploring its scalability in diverse settings.
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Parkinson's disease, creative arts therapy, transformative learning, co-creation, critical neuroscience, arts-based methods, participatory action research, creativity


1 Introduction

Parkinson's disease (PD) is a fast-growing neurodegenerative condition with rising prevalence worldwide (Bloem et al., 2021). As of now, 11.8 million people are diagnosed with PD (Steinmetz et al., 2024). PD is characterized by progressive motor dysfunction and a range of non-motor symptoms as well as consequences thereof—including cognitive decline, mood disturbances, and social withdrawal. Currently, healthcare for neurodegenerative diseases such as PD is delivered primarily in hospitals, offering a few, short consultations per year with hardly any daily support beyond drug treatment (Bloem et al., 2020). This traditional healthcare model incurs high costs due to its reactive nature, often leading to repeated hospital admissions and specialized treatments that could be mitigated with more proactive, integrative approaches. In addition, conventional care often struggles to adequately address the complex, multifaceted needs of people with PD, particularly in providing care that impacts their quality of life in a meaningful way within their own environments (Bloem et al., 2021). There is a growing need for interventions that increase patient empowerment and participation in care. This necessitates a shift from traditional, paternalistic healthcare models to those that support self-management and involve patients in the decision-making process (van der Scheer et al., 2017). Such interventions should recognize the responsibilities and engagement power of those affected in creating care (Göttgens and Oertelt-Prigione, 2021; Stap et al., 2023; van Woezik et al., 2023).

Creative arts therapy, as an arts-based intervention, has shown success in addressing person-centered care as a healthcare innovation (see for review, Gros et al., 2024). These interventions, led by trained creative therapists, offer therapeutic benefits through guided engagement with diverse media such as music, visual arts, and dance (Clift and Camic, 2016; Davies and Clift, 2022; Fancourt and Finn, 2019). Previous studies on people with PD, chronic diseases, and elderly populations demonstrated improvements in emotional expression and cognitive flexibility, promotion of social interaction, and well-being, with potential benefits extending to motor and non-motor symptoms (Bastepe-Gray et al., 2022; Bellass et al., 2019; de Witte et al., 2021; Feenstra et al., 2022; Groot et al., 2021; Hu et al., 2021; Maradan-Gachet et al., 2023; Pesata et al., 2022; Van Lith and Ettenberger, 2023).

To address the growing need for person-centered care in PD, partially alleviate the burden on healthcare systems, and extend the integration of creative arts therapy into PD care, we believe it is necessary to integrate individuals with PD as early as the research design stage (Göttgens and Oertelt-Prigione, 2021; McCarron et al., 2021; Mrklas et al., 2023; Vat et al., 2017; van der Scheer et al., 2017). We further propose with this integrative approach in medical practice and neuroscience to incorporate learning environments from the design phase through to long-term care (Koksma and Stap, 2023; van Woezik et al., 2023). Our goal is to move beyond static care models (Bloem et al., 2020). We aim to create dynamic environments where people with PD and practitioners co-create and evolve the therapeutic environment individually and over time. By embedding learning into the fabric of the creative intervention design, we aim to co-design an intervention that is adaptable, sustainable, and more reflective of individuals' needs while considering diverse and evolving healthcare systems (Blackburn Miller, 2020; Christie et al., 2015; Vickhoff, 2023; Willson and Jaye, 2017).

Our research is guided by two questions: (1) How can we design a creative arts therapy intervention for people with PD that is both feasible and meaningful for individuals with PD? (2) What are the key features of the established intervention that are critical for its scalability and evaluation in large-scale trials, as well as for understanding the mechanisms that contribute to its effectiveness? The outcomes of our study include the co-design process from team setup to the narratives of individuals with PD and the development of the intervention framework. We also report observed working mechanisms of the intervention and individual stories of its impact on health and well-being.



2 Theoretical background

Evidence-based research, reviews, and practice in the field of “Arts and Health” have consistently demonstrated the positive impact of arts-based practices on health and well-being (Fancourt and Finn, 2019; Zbranca et al., 2022). These practices encompass diverse creative domains, including music, dance, visual arts, creative writing, theater, and more (Van Lith and Ettenberger, 2023) and are broadly categorized into three forms (Davies and Clift, 2022): (1) receptive arts engagement, such as museum visits or concert attendance, often accompanied by an educational component (e.g., information about the artist or historical context); (2) open studio arts, which involve diverse, unstructured creative activities typically facilitated by an art teacher; and (3) creative arts therapies, guided by trained therapists, which aim to address cognitive, emotional, or social challenges. Our study focuses on co-designing a creative arts therapy specifically tailored for individuals with PD.


2.1 Parkinson's disease and the need for innovative care using the arts

PD is a complex neurodegenerative disorder that affects millions worldwide (Dorsey et al., 2018; Steinmetz et al., 2024). While motor symptoms such as tremors, bradykinesia, and rigidity are hallmark features, non-motor symptoms—including mood disturbances, cognitive inflexibility, and motivation deficits—also significantly impact individuals' quality of life (Bloem et al., 2021). These symptoms primarily result from the loss of dopamine-producing cells in the substantia nigra, a structure located in the midbrain and functionally part of the basal ganglia system. The basal ganglia system, and specifically the neurotransmitter dopamine, regulates movement, emotional responses, reward processing, and higher-level cognitive functions (Cools et al., 2022; Poewe et al., 2017; Spee et al., 2022).

Despite PD's profound effects, the brain changes are mostly invisible with traditional brain imaging techniques, and diagnosis is clinically based (Bloem et al., 2021); methods such as (functional) magnetic resonance imaging are often used for differential diagnosis of atypical degenerative variants rather than for diagnosing PD itself. As stated in the Manual of Neurological Signs (Morris and Grattan-Smith, 2015), “Neurology is the most visual of the medical specialties.” Clinicians often rely on observable neurological signs and how individuals use their bodies, interact with the environment, and explain their experience in daily life to infer brain function as well as treatment impact. In addition, neurological conditions manifest not as a single disorder but as a highly diverse and individual symptom spectrum, where neurobiological structures and processes intersect with societal, cultural, lifestyle, and environmental factors (Bloem et al., 2021; Bloem and Volpe, 2023).

In addition to dopamine's main functions in movement, cognition, and emotional processing, it also plays a role in creative cognition (Boot et al., 2017; Khalil et al., 2019; Lhommée et al., 2017; Spee et al., 2018). In people with PD, this relationship is visible in numerous case studies documenting artistic changes, including shifts in style, technique, and an increased creative drive (Lauring et al., 2019a,b; Pelowski et al., 2022). These artistic transformations may serve as markers for underlying brain changes associated with PD's progression and treatment (Faust-Socher et al., 2014; Inzelberg, 2013; Lhommée et al., 2014; Maradan-Gachet et al., 2023). This intersection of making art, dopamine's role in engaging in creativity activities, and PD's neurobiology has contributed to the growing recognition of arts-based interventions alongside standard PD care (Bloem and Volpe, 2023; Koksma and Stap, 2023; Pelowski et al., 2020). Managing a chronic, multifaceted condition such as PD requires innovative approaches that extend beyond conventional models (Bloem et al., 2020). Arts-based interventions, which address physical, cognitive, and emotional dimensions, offer person-centered and self-empowering solutions tailored to individual experiences and lifestyles (Osman et al., 2018; Van Lith and Ettenberger, 2023).

Studies across domains such as visual arts, music, and dance have revealed promising benefits for individuals with PD (Bastepe-Gray et al., 2022; Cucca et al., 2021; Ettinger et al., 2023; Feenstra et al., 2022; Groot et al., 2021). These interventions not only addressed motor and perceptual impairments but also showed to improve diverse aspects of quality of life, including self-efficacy, autonomy, and social connection, while reducing stigma, anxiety, and depression (Bloem et al., 2018; see for review, Gros et al., 2024). For instance, creative arts therapy using visual art was associated with increased visual-cognitive skills, emotional expression, and social interaction, leading to improved life satisfaction (Cucca et al., 2021). This structured visual art intervention, which was also used in another study (Ettinger et al., 2023), demonstrated improvements in quality of life and visual-spatial skills after 2 weekly sessions over 10 weeks. Music interventions, including randomized control trials, demonstrated benefits for motor function, speech, mood, and a reduction in stigma and anxiety with 2 weekly sessions for 6 weeks (Bastepe-Gray et al., 2022; see for review, Machado Sotomayor et al., 2021). Dance programs using a design with weekly sessions for 22 weeks for people with PD showed improvements in executive functioning, spatial awareness, and cognitive flexibility, alongside reductions in anxiety, depression, and apathy (Feenstra et al., 2022; see for review, Ismail et al., 2021; see for focus on one dance form, Rios Romenets et al., 2015).

While these studies have demonstrated encouraging outcomes, challenges in the field of Art and Health persist in transferring such interventions across diverse PD populations and settings, particularly in creating scalable and adaptable formats (Clift, 2012; Clift et al., 2021; Grebosz-Haring et al., 2022; Kaasgaard et al., 2024). Recognizing these challenges, we believe that the strength of arts-based practices lies not only in their implementation but also in their use during the design phase.



2.2 Designing together: co-creation, transformative learning, and participatory action research

Transformative learning forms a key theory for this study. This theory focuses on processes in which individuals fundamentally change their understanding of themselves, their condition, and their capabilities (Mezirow, 2003; Van Schalkwyk et al., 2019). Unlike traditional learning approaches, transformative learning challenges and redefines assumptions, values, and perspectives, often leading to profound personal and social change. The arts offer unique opportunities to establish transformative learning environments by fostering creativity, self-reflection, and emotional expression (Blackburn Miller, 2020; Kokkos, 2010).

Our study integrates transformative learning with arts-based approaches and participatory action research (Coghlan, 2022; Nguyen et al., 2016; Phillips et al., 2022; Willson and Jaye, 2017). Central to this is actively involving individuals with PD in the intervention's design phase. This inclusive approach shifts designing from a top-down to a collaborative one, ensuring that the intervention aligns with participants' needs and lived experiences. Participants' narratives and dialogues with healthcare professionals and researchers play a critical role in addressing epistemic injustice—the undervaluation of experiential knowledge in healthcare (Carel and Kidd, 2014). These insights might ensure that the intervention is not only scientifically grounded but also based on the realities of daily life with PD, offering care that is relevant and feasible (Florijn et al., 2023; Frank, 2005; Göttgens and Oertelt-Prigione, 2021).

Ownership is central to this co-creation process. By actively working together with individuals with PD, the model of care shifts from something provided by professionals to a dynamic process shaped collaboratively. This fosters agency, aligning the intervention with participants' values and goals, thereby enhancing its relevance and potential impact (Tsekleves et al., 2020; Voorberg et al., 2015).

To achieve this, we employ a participatory action research and a design-based approach (van der Bijl-Brouwer and Malcolm, 2020; Dorst, 2019; Peschl and Fundneider, 2014; Phillips et al., 2022; van der Bijl-Brouwer and Dorst, 2017). While using action research, participants are collaborators to the research process rather than research subjects. This helps to break traditional researcher–participant barriers, fostering an inclusive and egalitarian research environment. This approach intends to give participants a meaningful role in shaping the intervention while enriching the research process with their lived expertise. The collaborative process not only informs effective learning environments but also positions the intervention as a space for growth and mutual learning for participants and practitioners alike (Peschl and Fundneider, 2014; Woezik et al., 2021).

We followed a set of design principles that prioritized inclusion, agency, self-direction, and experiential learning (see Methods, van der Bijl-Brouwer and Malcolm, 2020; Dorst, 2019; Peschl and Fundneider, 2014; Phillips et al., 2022; van der Bijl-Brouwer and Dorst, 2017). These principles were applied through iterative processes consisting of successive cycles of creative engagement sessions, evaluation, and adjustment, enabling the intervention to adapt to participants' evolving needs and wishes. In our study, the iterative approach was implemented without predefined timelines or fixed number of iteration cycles, emphasizing flexibility and responsiveness (van der Bijl-Brouwer and Malcolm, 2020; Peschl and Fundneider, 2014).

In our study, participants' firsthand insights—including their preferences for intervention duration, number of sessions, creative media, the impact of the creative context and team dynamics, their experiences during creative processes, and their perceptions of how dopamine fluctuations affected their state, mood, and behavior—provide hands-on, phenomenological contributions to cognitive neuroscience. Our endeavor respects and amplifies the voices of individuals with PD, ensuring that their lived experiences shape the design and delivery of therapeutic environments. By bridging cognitive neuroscience with personal experiences, we aim to redefine PD treatment as inclusive, empathetic, and adaptable.




3 Methods

Our study employed an explorative and co-creative approach using arts-based methods (Osman et al., 2018; Willson and Jaye, 2017) and participatory action research (Phillips et al., 2022). Arts-based methods utilize the creative process as a primary mode of inquiry and engagement in research using various forms of artistic expression such as visual arts, drama, music, and dance to facilitate exploration, communication, and understanding among participants, enriching their experiential and therapeutic outcomes. Participatory action research fosters collaboration with participants actively engaging in the research design, data collection, and analysis phases. To establish a framework for co-creating a learning environment, we followed a set of design principles van der Bijl-Brouwer and Malcolm (2020):

	1. Opening up and acknowledging the interrelatedness of problems: Recognizing the complexity and diversity of persons with PD, creative therapists, and researchers, to ensure the intervention was flexible and responsive to varied participant needs and expressions.
	2. Developing empathy within both established team members and all participants: Fostering empathy among team members and participants to increase support and cooperation, creating a nurturing and collaborative atmosphere.
	3. Strengthening human relationships and the environment to enable learning and creativity: We intended to co-design an adaptable, safe, and welcoming intervention space considering accessibility, comfort, and the ability to support individual creative engagement.
	4. Influence of neurological change on mental models: We aimed to broaden understanding of PD by integrating participants' and professionals' perspectives on how putative fluctuations in dopamine levels affect cognition and behavior.
	5. Adopting an evolutionary design approach: The intervention design was adaptive, allowing continuous refinement based on real-time feedback and evolving participant needs.


3.1 Participants for team assembly

We assembled a multidisciplinary team comprising researchers from fields such as neuroaesthetics, learning sciences, medicine, neuropsychology, and non-pharmacological interventions. Professional artists and creative arts therapists with extensive experience in therapeutic and co-creative practices were also included. One person with PD, trained as a researcher (patient researcher), advised us throughout the study.



3.2 Procedures for team assembly

During the first iteration of creative engagement, we established teams that were integral to our study's co-design processes. This initial phase was treated as a significant result of our study, reflecting the effectiveness of our collaborative approach. All team members were required to follow a set of design principles that guided the co-creation and therapeutic interactions.



3.3 Participants with Parkinson's disease

We included individuals diagnosed with PD, aged 18 or older, who were willing to participate, and had signed informed consent; exclusion criteria were cognitive impairment (MoCA score < 18 (Nasreddine et al., 2005).



3.4 Procedures: integration of persons with Parkinson's disease

Participants with PD, excluding the patient researcher, were invited through the outpatient clinic of the Radboudumc (Center of Expertise for Parkinson and Movement Disorders) and a large healthcare innovation project (Bloem et al., 2020; Ypinga et al., 2021). Prior to their participation, all participants were thoroughly informed through an information letter and discussion with a researcher about the study's objectives and procedures.

The study was conducted in accordance with the principles set forth in the Declaration of Helsinki (2013) and adhered to Good Clinical Practice guidelines. Compliance with data protection was rigorously maintained, including adherence to the General Data Protection Regulation 2018 (GDPR) and the Dutch “Algemene verordening gegevensbescherming” (AVG). Ethics approval was granted by the ethical board METC Oost-Nederland, Radboudumc (cmo-file number 2022-15919).


3.4.1 Data collection methods

Our data collection methods were as follows:

	- Interviews and Group Reflections (audio and video recordings): Semi-structured interviews were conducted before and after the sessions. Open individual interviews and group discussions were used to explore participants' perceptions, feelings, and reflections. Interviews and group discussions were documented through audio and, in some instances, video recordings to capture detailed verbal and non-verbal interactions.
	- Ethnographical Observations: Action researchers documented participant interactions and behaviors during creative sessions to understand the dynamics of engagement and the contextual factors influencing participation.
	- Reflective Journals: Action researchers kept detailed journals to record their observations and reflections, providing a continuous qualitative account of the progression.
	- Photographic Documentation: Photographs visually documented the participants' engagement, the creative outputs produced, and the overall atmosphere of the intervention settings.




3.5 Outcomes

Our outcomes are (1) the development of a co-designed, person-centered creative arts therapy intervention that is feasible and meaningful for individuals with PD and within PD care and (2) the identification of key features of the established intervention relevant for large-scale investigations and for deepening our understanding of potentially emerged working mechanisms in the future.



3.6 Qualitative data processing and analysis

Data from interviews, group discussions, and video recordings were transcribed verbatim. In vivo coding and reflexive thematic analysis (Braun and Clarke, 2019) were employed by three authors to systematically process this data establishing a list of codes, code clusters, and themes (Tong et al., 2007). In total, we identified 26 code clusters divided over 5 overarching themes (see Table 2 for themes and code clusters, as well as Supplementary Description D1 and Supplementary Table S1 for full list of 476 codes).

Reflexive thematic analysis is a qualitative method used to identify, analyze, and report patterns (themes) within data (see for details Braun and Clarke, 2006, 2019; Clarke and Braun, 2016). It emphasizes the active role of the researcher in interpreting data, acknowledging that themes are constructed through reflexive engagement rather than simply “emerging.” Key aspects of reflexive thematic analysis include its flexibility, the centrality of researcher reflexivity, and its iterative nature, where themes are not just data summaries but represent patterns of shared meaning underpinned by a central organizing concept. The process involves continuous reflection and re-engagement with the data during coding and theme development.




4 Results

Our journey toward co-creating the intervention, for and with persons with PD, started with the establishment of a Creative and a Design Team. We then report about iterations and arts-based methods applied and space configurations. In the third section, we present the narratives of individuals with PD considering “creative environment,” “being in the moment,” “making meaning,” and “people with PD about PD and dopamine.” This laid the groundwork for summarizing key features of the established intervention.


4.1 Design team building

We invested over 1.5 years (in total, 33 meetings, each lasting approximately 1.5 to 3 h) in assembling the right team members for the creative team and the design team.


4.1.1 Formation of the creative team

From the broader team assembly, the “Creative Team” was formed, consisting of three creative arts therapists [i.e., (1) multi-media art therapist and artist with expertise in visual arts, costume creation, creative writing, drama, performance, dance, and acting; (2) music therapist and musician with expertise in digital art (visuals, film, and music); (3) dance/drama therapist]. This team focused primarily on the direct delivery of the intervention's artistic components, facilitating expressive and therapeutic activities tailored to the participants' needs. Throughout the development of the intervention, Creative Team members received training on PD-specific aspects and gained hands-on experience with this condition.



4.1.2 Formation of the on-site design team

Simultaneously, the “Design Team” was established consisting of (i) three researchers (two learning researchers, one researcher from neuroaesthetics and neuropsychology) who were chosen as on-site action researchers. (ii) A member from the Creative Team was working more closely with the Design Team serving as a communicating party between the two teams. (iii) A patient-researcher provided invaluable insights from the perspective of someone living with PD but knowledgeable in scientific practices. (iv) One of the three researchers of the Design Team served as the liaison, facilitating coordination and communication among the members of the Creative and Design Team and all other researchers involved by holding regular monthly to quarterly meetings. This individual was required to be adept at bridging the diverse “languages” of research practices across both creative arts and between research disciplines.

The Design Team's role was to oversee strategic planning and integrate scientific and artistic methodologies within the intervention. They were responsible for structuring and continuously refining the learning environment, ensuring that everyone conforms to the design principles (van der Bijl-Brouwer and Malcolm, 2020), and learning/addressing the specific needs of participants with PD. During the formation of the Design Team, defining clear roles and responsibilities was crucial, which facilitated effective collaboration. We cultivated a reflective culture within the Design Team that supported ongoing reflection in-action, reflection on and over the action, and collaborative decision-making during creative engagement sessions (Tosey et al., 2012). The empathetic nature of the Design Team provided a safe and nurturing environment, fostering meaningful connections, and facilitating open communication about the disease and participants' creative experiences.




4.2 Creative engagement sessions: iterations and arts-based methods

We needed a total of three iterations. The first iteration was 3 h and conducted by the Design Team to bond and foster understanding within a creative engagement session context. Session was conducted in a single room in university infrastructures (school-like atmosphere). The offered art media options were visual art, music, and drama tools. Conducted activities were a short welcome, followed by drama exercises, co-creative music making, and visual arts (collages). The first iteration was finalized by an evaluation held as open discussion round.

The second and third iteration was conducted with participants with PD. See for demographic and clinical characteristics of participants with PD (Table 1).


TABLE 1 Participant with Parkinson's disease: demographics and clinical characteristics invited for second and third iteration cycle.

[image: A table comparing characteristics of participants in the second and third iteration cycles. The second cycle has 5 participants—3 women and 2 men, aged 55.5 years on average, all Dutch with higher education, and living with family. Three are working. Disease progression shows 2 with HY 1, 2 with HY 2, and 1 with HY 3. The third cycle has 9 participants—5 women and 4 men, aged 54.5 years on average, mostly Dutch with professional or vocational education, predominantly partnered, with varied employment status. Disease progression: 2 with HY 1, 3 with HY 2, 2 with HY 3, 2 with HY 4. Levodopa dosage is 814.5 mg.]

During the second iteration, we conducted two creative engagement sessions lasting 3 h conducted within 1 week. During the second iteration, our patient researcher was present as action researcher. Sessions were conducted in an art studio single room (art studio atmosphere). Initial art media options included visual art (drawing, painting, throwing colors, body painting, digital art, photography, film, and collage materials), music (guitar, various percussion instruments, piano, and digital music), drama and theater play materials, creative writing, and creative cooking (see Appendix A. Impressions second iteration). The first session started with a drama exercise played by the Creative Team. The second session started with an interactive drama/music play with all participants. In both sessions, this was followed by participants freely exploring and engaging with any creative activity they wished, with the ability to change activities at any time. A final group discussion closed each session. Feedback and insights gained were immediately integrated into planning the subsequent iteration.

Our third iteration, and second round with participants with PD, extended to a 10-week program, with weekly 90- to 120-min sessions. We used all data collection methods. Sessions were conducted in an art studio with six rooms (art studio atmosphere with possibility to pull back or work together). The same initial art media options as in the second iteration were available, with additional options including sewing and fashion, wood blocks for small constructions (similar to Lego), and more space for music creation and drama (see Appendix B. Impressions third iteration). Activities included group tuning in, initial drama/music/dance exercises (first time was conducted by Creative Team alone, all following sessions interactive play with everyone). This was followed by free exploration and engagement with creative activities. Materials were continuously adapted based on individual wishes and feasibility. A final group discussion closed each session. Adjustments and refinements were continuously made based on ongoing analysis and participant feedback.



4.3 Narratives: the voice from people from Parkinson's

Our first research question was how can we design a creative arts therapy intervention for people with PD that is both feasible and meaningful for individuals with PD? To answer this research questions through the perspective of the people with PD, we analyzed nine interviews (duration ranged from 1 min 56 s to 35 min 43 s) and five group discussion (duration ranged from 17 min 16 s to 69 min 35 s). Codes and themes were identified collaboratively by a team of three researchers (see Table 2 and Supplementary Table S1). To accommodate language differences of one researcher, transcripts were initially translated using AI tools (ChatGPT-3.5), after which the coding process involved merging both Dutch (2 coders) and English (1 coder) versions of the codes into themes and clusters during three rounds of 3-h discussion among the independent coders. We integrated also the results of three action researchers' ethnographical observations and reflective journals.


TABLE 2 Overview of thematic analysis (themes, code clusters, and number of codes).

[image: Table detailing themes, descriptions, code clusters, and number of codes from a co-design process study. Themes include Anticipation, Creative Engagement, Design, Learning, and Living with Parkinson's. Each theme has a description, associated code clusters such as "Imaginativeness" and "Dopamine," followed by numbers indicating code frequency, such as 5 and 19 respectively.]

In the upcoming subsections, we will focus on theme (2) to (4), which describe the actual “Creative Engagement” as related to the environment design in theme “Design & Research” and associated with “Reflection and Learning.” To present these findings in a more integral way, we make use of three overarching pseudo-narrative threads: (1) the creative environment, (2) being in the present moment, (3) making meaning, and (4) people with PD about PD and dopamine.


4.3.1 Creative environment

In this section, the impact of the creative environment on participants' experiences is explored. Important factors visible in the analysis are the design and atmosphere of the space, the role of guidance and support, and the overall impact of the environment on participants' engagement and well-being.

The code cluster “Environment Design” encompassed codes related to the physical and social aspects during the sessions. Participants emphasized the importance of a pleasant location and the presence of a limited number of participants, which contributed to a convivial atmosphere and a sense of community. The Design Team emphasized the openness of the intervention, while simultaneously providing structure to the session.

This fostered a sense of safety and connectedness:

	“I really liked the location, and the people who were there were great. Yes. They were kind and easy to get along with, which helped to expose yourself a bit.”
	[Dutch version: “Deze locatie was al helemaal prettig en ok de mensen er waren super. Ja. Aardig/en gemakkelijk om mee om te gaan, om je een beetje bij bloot te geven.”]

Participants appreciated that they did not need to explain their condition and could be themselves without judgment. Some of the individuals with PD who had participated in other research before, remarked that in those studies they did not feel like a whole person, but more like another patient adding to the data. In addition, participants in our study appreciated the group dynamics and the contribution of researchers and peers to a sense of community:

“[...] That you have peers around you. And that during the session it goes very well, and creatively everything flows, but at other moments you are just struggling. That's not a problem because here it doesn't bring shame.”

	[Dutch version: “Je hebt peers om je heen. En dat je de ene week of dag heel goed kunt zijn, creatief alles flowed, en het andere moment zit je gewoon te spartelen. Dat is dan geen probleem, het geeft geen schaamte.”]

The variation and flexibility in activities were seen as essential, allowing participants to explore different creative media and techniques. Gathered from codes in the theme “Creative Engagement” (T2), the environment also allowed for autonomy and freedom, enabling participants to break free from the constraints of PD and engage in creative exploration without pressure or expectations. For this, it was crucial to help participants overcome initial hesitations and prevent them from being overwhelmed by all the creative possibilities without having assignments telling them what to do, as you would normally have in an art class for instance. It is precisely this kind of challenge that we tried to design for them, so that participants may also learn to let go and “trust the process” to take over for you, which is a mode of being they cannot enter so easily in their daily lives:

	“Look, normally, your friends do take it into account, but even with them it is difficult. So, often you set boundaries, you have to set them to protect yourself. But then you work from a negative starting point. Here, on the other hand, there is a search for what you can do and who you are, including the Parkinson's.”
	[Dutch version: “Kijk vrienden normaal, die houden er ook wel rekening mee, maar vaak lukt dat niet. Dus, dan komt het vanuit een soort negatieve grens die je dan zelf moet aangeven. Hier wordt er juist gezocht naar wat kun je en wie ben je, inclusief de Parkinson.”]

This way of being allowed participants to express themselves which could be experienced as truly liberating:

“I experience Parkinson's like a lot of elastic bands around me. And then doing big things, and breaking out – that's also a bit with that painting, splash, splash – make it big, and for example... Yes, just demolishing too, yes, making it big, being able to throw everything out.”

	[Dutch version: “Ik ervaar Parkinson als heel wat elastiekjes om mij heen. En dan dus grote dingen doen, en uitbreken – dat is ook een beetje met dat schilderen, flats, flats – groot en bijvoorbeeld… Ja, dat slopen gewoon ook, ja groot, alles eruit kunnen gooien.”]

With respect to guidance, participants pointed out that both the facilitation by the Creative Team and the researchers' reflective questions about how they were doing supported them in overcoming challenges and enhancing their creative experiences. Particularly important was the positive angle and focus on openness and possibilities:

	“Here, the focus is really on finding out: What can you do? Who are you? Including the Parkinson's… there is room to be who you are with Parkinson's. You all respond to that very understandingly. So, that attention, that safety, it's addictive, so to speak.”
	[Dutch version: “Hier wordt er juist gezocht naar: wat kun je? Wie ben je? Inclusief de Parkinson… hier is de ruimte om te zijn wie je bent met Parkinson. Jullie spelen daar ook heel begripvol op in. Dus die aandacht, die veiligheid, is ook verslavend, om het zo maar te zeggen.”]

Participants recognized the paradoxical nature of their expectations, desiring both structure and freedom. They initially expressed the need to know what to expect to feel comfortable and engaged but found out that once they could reconcile themselves to “not knowing” they could regain a sense of structure in the creative activities:

“Finding that structure again in what I can do. I had divided myself into all these compartments. I think this new structure is something like rhythm. I had it with music too, very much so… experiencing a structure that I could disappear into for a while.”

	[Dutch version: “Die structuur weer vinden in wat ik kan doen. Ik had allemaal vakjes gemaakt. Ik denk dat dat iets van ritme is. Dat had ik met de muziek ook heel erg: een structuur om daar dan heel even in te verdwijnen.”]



4.3.2 Being in the present moment

In this section, we delve further into the participants' experiences, specifically focusing on factors of “Creative Engagement” that facilitated their ability to be fully present in the creative activities: how to get into a state of flow, the role of making fun and play, the depth of self-expression, and the influence of emotions.

Engaging in the creative activities allowed participants to enter a state of flow, where they lost track of time and became completely absorbed in the creative process. One participant stated that “you make dopamine yourself and don't notice that, so you can enter a state of flow.” The concept of flow describes a state of deep absorption and immersion in an activity that is both enjoyable and challenging (Csikszentmihalyi, 1990). This state is characterized by a profound sense of engagement and concentration, where time seems to disappear, and self-consciousness fades, leading to optimal performance and heightened well-being (Csikszentmihalyi and Robinson, 1990). Research in the field identified flow as the optimal experience that promotes happiness and creativity, occurring when there is a balance between the skills of the individual and the challenge of the task, an experience that we could observe during the creative engagement sessions.

Participants described the experience of flow as active, hypnotizing, and rhythmically engaging, providing a sense of joy and deep engagement, helping them to forget about time and external distractions. For getting into a flow, the activity should not be hampered by technical or conceptual difficulties. Conversely, participants also mention that getting into a flow makes the creative process itself easier. Next, there is an interesting relationship between flow, experiencing joy, and having energy, and it happened regularly that people forgot to take their medicine:

	“I notice that when I'm truly in the flow, I can work intensively for hours without feeling exhausted. It feels as if, in those moments, either more dopamine is being produced, or it's being directed somewhere. That's for you to investigate.”
	[Dutch version: “Ik merk dat wanneer ik echt in de flow ben, ik urenlang intensief kan werken zonder me uitgeput te voelen. Het lijkt alsof je op zulke momenten ofwel meer dopamine aanmaakt, of dat het daarheen wordt gestuurd. Dat is aan jullie om te onderzoeken.”]

Participants expressed a strong sense of enjoyment, pleasure, and happiness during the creative activities. Engaging in play was emphasized as an important aspect of the intervention. Being invited to play and witnessing the playfulness of the artists allowed participants to let go of expectations and fully immerse themselves in the creative process:

“Nothing has to come out of it. You don't need to have a plan. At first, I thought: I want something with a dragon. But well, I couldn't get it out of my hands. That frustrates. When you just let go and try this or that, it's much more fun!”

	[Dutch version: “Er hoeft niets te komen. Je hoeft geen plan te hebben. Ik dacht eerst: ik wil iets met een draak. Maar ja, dat ik kreeg ik niet uit mijn handen. Dat frustreert dan. Als je dat dan gewoon loslaat en gewoon dit of dat probeert, dat is veel leuker!”]

Next, participants described the process of self-expression as satisfying and fulfilling, allowing them to convey their emotions, experiences, and innermost thoughts through their creative expressions. This depth of self-expression enabled them to explore and communicate their identity and lived experiences with PD, fostering a sense of authenticity and personal growth:

	“I find it so nice that I've rediscovered here that I also really like theater. It's a real outlet for me. Even when I'm very tired, like this morning when I came here, I forgot to take my medication last night and this morning, and then I enter here differently. And then I think, I don't know if I'll manage with drama. But then it works out so well! Yes, it really gives me energy, and I can express all my emotions in it. I leave here differently than when I arrived. More energetic. And it's also something that I'm really good at. Because in my work, I am constantly confronted with what I can no longer do. And that, of course, also affects my self-image and confidence. But this theater comes naturally to me. Switching between emotions, situations, and roles. I love acting. And I hope to carry that with me as soon as I walk out this door.”
	[Dutch version: “Ik vind het zo fijn dat ik hier weer ontdekt heb dat ik theater ook zo leuk vind. Daar kan ik echt mijn ei in kwijt. Ook als ik heel moe ben, zoals vanmorgen toen kwam ik hier, ik heb gisteravond en vanmorgen mijn medicatie vergeten in te nemen en dan kom ik echt anders binnen hier. En dan denk ik, dat drama dat weet ik niet of dat gaat lukken. Maar dat werkt dan weer zo fijn! Ja, daar krijg ik echt energie van en ik kan er al mijn emoties in kwijt. Ik ga weer anders weg dan dat ik hier aan kwam. Energieker en het is ook iets wat ik ook heel goed kan. Want in mijn werk ik word ik iedere keer geconfronteerd met wat ik niet meer kan. En dat doet natuurlijk ook iets met mijn zelfbeeld en met mijn zelfvertrouwen. En dit theater dat gaat mij gewoon gemakkelijk af. Schakelen tussen emoties en situaties en rollen. Ik vind het zo fijn om te spelen. En dat hoop ik dan ook een beetje zodra ik deze deur uit wandel om dat mee te nemen.”]

Emotions played a vital role in the participants' experiences during the intervention. Participants noted that art had the power to move them emotionally, allowing them to let go of fear and release emotions such as crying and anger. Theatrical exercises proved quite effective in this regard, offering the opportunity to “play with emotions” so to speak, guided by an experienced drama therapist. The affective dimension of the intervention was considered very significant as it facilitated emotional release, catharsis, and a deeper exploration of one's inner emotional landscape.



4.3.3 Making meaning

In this section, we focus on factors that contribute to their general sense of meaning in living a life with PD. We specifically address the clusters and codes from the theme “Learning & Reflection.” A lot of the codes in this theme derive from the guided group reflections at the end of each session. Those reflective endings are a form of collaborative meaning making. Sharing experiences, feelings, and thoughts with one another, and listening carefully to others, helps to process these experiences and gain new insights about oneself.

The meaning making starts from the making process itself: by making music and by making paintings or photographs or poems or film, the participants already started a process of producing knowledge about themselves. We observed that the Creative Team plays a crucial role in creating the open environment that allows for this meaning making to occur at all. In doing so, the Creative Team and participants (and researchers) seize the learning opportunities which arise unbidden. During one of the sessions, for example, one of the participants, not knowing how to start, was invited to play with the percussion instruments. Hesitantly, she started to tap a tambourine. The music therapist watched her for a short while and then sat beside her to start facilitate her search for rhythm. Next, he complimented her with having a good feeling for it and asked whether she also liked to try out the piano. They played the piano for a while, and we could witness her going into the flow once she could let go and play the same melody over and over again, accompanied by the music therapist's improvisation; she found her rhythm, as with the percussion. Then afterward, she explained her feelings to the researcher (who came sit with her and asked, “how was that?”). Then, she told the story of her daughter playing the piano when she was little. She remembered how the music filled the place with a lively atmosphere. She told us that she and her family sold the piano when her daughter grew up. The memories all came back to her, which left her feeling grateful and a bit melancholy as well. But then again, she also felt excitement for finding out that she herself could still play, despite her condition, and the joy it had given her.

The experience and story of this participant sheds some light on the many layers of the meaning making process, and the multifactorial nature of the learning design that allows for such a process to take place. Making the experience and insights meaningful depends on what participants consider having meaning for them. Participants regularly spontaneously shared personal stories about challenges in their lives and how they see engaging creatively as having the potential to make a difference. For instance, participants highlighted the importance of adaptability and creative problem-solving in the face of the challenges posed by PD:

	“You need a certain kind of flexibility, adaptability to start doing things differently. That does require creativity.”
	[Dutch version: “Je een bepaald soort lenigheid hebben, wendbaarheid om dingen anders te gaan doen. Dat vraagt wel creativiteit.”]

They described how their condition requires to develop novel approaches to overcome everyday physical and practical obstacles. Engaging in the creative activities provided a platform for participants to explore alternative solutions and find out what kind of modes of being and acting helped them in doing so. During interviews conducted with participants between their creative endeavors, they explained that their ability to solve problems creatively relies on mental agility with a deeper existential dimension. In other words, it is not solely a cognitive faculty that can be boosted, as psychologists have shown in creative thinking research (Ritter and Mostert, 2017).

Engaging creatively and reflecting on their experiences helped participants to shed new light on their adaptive abilities. Facilitated by the Creative Team, they were daring enough to willingly step out of their comfort zones and embrace the challenges posed by the creative activities. In so pushing beyond their perceived limitations, they learned more about their convictions and beliefs that either held them back or empowered them to navigate and overcome obstacles. This process of perseverance and resilience fostered a sense of achievement and meaningfulness, accompanied by feelings of joy:

	“I really enjoyed doing it. That surprised me. I really thought I was going totally out of my comfort zone. I didn't feel that way, and I find that very important.”
	[Dutch version: “Ik vond het heel erg fijn om te doen. Dat verwonderde me. Ik had echt het idee van, nu ga ik totaal uit mijn comfortzone. Dat gevoel heb ik niet gehad, en dat vind ik dan ook wel weer heel belangrijk.”]

Another existential angle to the topic of adaptability that came up in these conversations was acceptance and letting go. Acceptance was viewed as integral to adaptability and thus part of a creative process. To them, it involves making choices, admitting failure, and letting go of old life expectations and habits. Participants recognized that accepting PD as part of their overall life journey, rather than solely as a disease, allows them to redefine their identities and find new goals. Nourishing a positive mindset was seen as an essential motor behind this creative process:

“I do realize, and I also hear it from caregivers, that people can really find satisfaction in creative things, like dancing or making music. That your goals change in life, and that creativity and your own well-being become more central, rather than what you have to deal with in the rush of everyday life. So, creativity can actually become a beautiful new goal in your life.”

	[Dutch version: “Ik zie toch ook wel in, en dat hoor ik ook van de zorgverleners, dat mensen echt hun bevrediging kunnen halen uit creatieve dingen, zoals dansen of muziek maken. Dat je doelen veranderen in je leven, en dat creativiteit en je eigen welbevinden centraler komen te staan, dan waar je het mee moet doen in de snelheid van het gewone leven. Dus creativiteit kan ook een mooi ander doel worden in je leven.”]

One of the participants wrote a poem as a kind of reflective meditation to organize his thoughts in a different way (see Box 1, permission for publishing was received from participant and creator of poem, see Appendix C. Box B. for poem in Dutch). The poem expresses well the existential depth of the person's struggle with his condition. It also has a paradox to it, that is, while living with PD can really be hard on life, life is still appreciated to its fullest (in this case with his family around the kitchen table).


Box 1 A poem written by a participant.

“The Finiteness of Time”

Enjoying the small moment.

Here and now. Being very content.

For a while not that maze of thoughts.

What's in store for me.

Sometimes you can't see the forest for the trees.

Yet, I still give life ten out of ten.

Sometimes overwhelmed, often amazed.

How grand the space around us.

What is my place? What is my purpose?

What do I bring about?

What is it that I feel?

What remains when I am gone?

I don't know the unknown that I cannot know.

Then there is another step back, and then regret.

No longer being able to do what you could do before.

What you could do at that time.

But time passes without waiting,

for that slow man with whom we used to laugh.

His time is finite, that's not unique.

But he can do less and less…

If only I were not sick.

Enjoying the small moment.

Here and now. Being very content.


Being able to appreciate what matters most in life also helps in doing away with the trivialities.

One last important asset of the creative engagement program is that it fosters openness and curiosity because participants feel that being open and curious is rewarding and leads to surprising insights and meaningful experiences. That very notion itself seems to be an important take home message for participants as well, quite literally so, because all of them make and carry out plans to organize space and time for creative engagement in their lives. For example, a participant discovered an “energy boost” from acting and expressed a wish to join a theater group, while another intended to purchase art materials to continue visual arts at home. These intentions to incorporate creative activities into their routine life indicate the intervention's potential to foster sustainable changes in the participants' lifestyles. The arts may foster the imagination of and belief in something new:

	“There is so much to discover. And if you don't try, then you won't know.”
	[Dutch version: “Er is zoveel te ontdekken. En als je het niet probeert, dan weet je het ook niet.”]

For the writer of the poem, the program came just-in-time during a period that he was working on improving his life by approaching it differently. He even sent us a selfie video while he was walking leisurely through nature during his holidays, whereas when we first met during the first session he was mostly in a wheelchair.



4.3.4 People with Parkinson's about Parkinson's and dopamine

One prominent topic emerging under the theme “Living with PD” was the concept of “dopamine.” Participants frequently referenced dopamine when describing their lived experiences of PD, often using it as a lens through which they interpreted their condition and its fluctuating symptoms. This shared language, though rooted in subjective interpretation rather than strict scientific accuracy, provided participants with a way to articulate the impact of their condition on their daily lives.

Participants vividly described being “acutely aware of the ebb and flow of dopamine levels,” associating these fluctuations with (often sudden) shifts in mood, energy, less or more motor function, and their ability to engage in daily activities. One consequence of this awareness is that people with PD often attempt to maintain control by meticulously tracking time. Their daily rhythms are heavily influenced by medication schedules (often requiring multiple doses per day, with food intake adapted accordingly) and by anticipating predictable dips in energy levels. One participant reflected on the effects of medication intake:

	“When my medication wears OFF, I feel restless, as if anticipating something unnerving, which is then actually accompanied by literal tremors.”
	[Dutch version: “Als mijn medicatie uitwerkt, voel ik me onrustig, alsof ik nerveus ben voor iets onaangenaams, plus dat ik letterlijk begin te trillen.”]

For many, dopamine was perceived as both a biological mechanism and a metaphor for their sense of agency and well-being. Within their narratives, dopamine was portrayed as a sort of magical substance—both a neutral agent playing its role in the machinery of the brain and the essence of good emotions and vitality:

“I think dopamine as a kind of happiness hormone or what should I call it, if that's present at a low level now, its outliers in happiness experiences are also at a low level so to speak and I think that's a bit of a flattening in myself.”

	[Dutch version: “Ik denk dat dopamine als een soort gelukshormoon of hoe moet ik het noemen, als dat nou op een laag pitje aanwezig is, is zijn uitschieters in geluksbeleving ook op een laag pitje zeg maar en dat vind ik een beetje een vervlakking bij mezelf dat dat een beetje vervlakkend werkt.”]

Such narratives underscore the complex interplay between the subjective experience of dopamine and its clinical management. While the word “dopamine” is also part of the language participants use to communicate with healthcare professionals, it is important to recognize that their understanding of the term is grounded in personal experience rather than scientific precision. Paradoxically, this may reinforce dichotomous thinking about “ON” and “OFF” states. Neurologists, for example, are often trained to define these states in terms of medication impact on symptoms, but participants' lived experiences of “ON” and “OFF” often encompass broader emotional and physical changing conditions.

Dopamine thus becomes not only a neurophysiological focus but also a framework for understanding the personal and diverse impacts of PD. Participants' insights reflect an acute awareness of how medication timing and efficacy influence their daily rhythms and how the condition manifests uniquely in their bodies, minds, and lives. For example, participants described feeling “stuck in the freeze” and “caught in the energy swings,” which made it difficult to plan their days. These experiences were often associated with feelings of lethargy and helplessness. One participant linked this experience to a “gray blanket that comes over you” and describes PD as an “elusive disease.”

Listening to these subjective accounts could help healthcare providers better align holistic care strategies with individuals' lived experiences of both medication efficacy and the habits they develop to self-manage their care (Bloem et al., 2020; Stap et al., 2023). This understanding could guide clinicians in tailoring recommendations for activities, including creative engagement, to these oscillating patterns, enabling people with PD to optimize care in ways they can control.

One intriguing possibility is aligning creative activities with the fluctuations of dopamine. Participants noted that engaging in creative tasks provided moments of relief from PD-related symptoms and challenges. Anecdotally, some suggested that engaging creatively might even “make dopamine yourself.” While this perception is not a neuroscientific claim, it raises important questions about the timing of creative activities in relation to the medication cycle. For example, could encouraging art activities during “OFF” states mitigate some of the physical, cognitive, or emotional symptoms experienced during these dips? Future studies might explore whether creative engagement can extend the effects of medication and, in general, care, providing additional avenues for care.

Collecting data on how people with PD conceptualize dopamine enriches our understanding of their lived experiences while bridging phenomenological insights with medical practice. By capturing how people with PD describe their condition in their own terms, we might extend the dialogue between individuals and healthcare providers, improving the alignment of treatment strategies with patients' daily realities. Furthermore, these narratives may reveal untapped opportunities for self-managed therapeutic approaches, such as leveraging creative engagement to modulate symptoms associated with dopamine fluctuations.

The implications of these narratives extend to the broader intersection of medical practice and neuroscience. Creativity, as both a process and an experience, may hold potential for influencing dopamine neurotransmission (Beaty et al., 2016; Bloem and Volpe, 2023; Boot et al., 2017; Khalil et al., 2019). While further research is needed to untangle this complex relationship, the participants' accounts suggest that creative activities could complement existing pharmacological interventions.




4.4 Creative engagement intervention—a 10-week program

Our second research question was, what are the key features of the established intervention that are critical for its scalability and evaluation in large-scale trials, as well as identifying mechanisms that contribute to its potential effectiveness? Above, we have discussed the creative environment out a viewpoint from the participant narratives. Here, we will go more into some of the practical considerations that relate to the code cluster “Environment Design.” Our results feeding our design choices were based on the coding but also on the observatory notes we took, and what we discussed in the weekly reflective conversations within the Design Team listening to the participants.

In total, we identified seven key features with several categories of the co-created creative engagement intervention listed in Table 3.


TABLE 3 Key features of co-created creative engagement intervention.

[image: A structured table outlines key features of a program, categorized into Intervention Structure, Creative Media, Creative Playground, Skills of Creative Therapists, PD-Specific Considerations, Financial Considerations and Logistics, and Responsibilities Design Team. Each category details various elements like session structure, creative tools, physical layout, therapist skills, accommodating PD challenges, and financial logistics. The Responsibilities Design Team focuses on scientific integration, safety protocols, ethical compliance, and research integrity, ensuring a comprehensive approach to the program’s implementation and management.]




5 Discussion

In this study, we co-designed a person-centered creative engagement intervention together with and for individuals with PD as a creative arts therapy. By grounding our research in transformative learning theory (Blackburn Miller, 2020; Kokkos, 2010; Mezirow, 2003) and using a participatory design-based approach (van der Bijl-Brouwer and Malcolm, 2020; Coghlan, 2022; Phillips et al., 2022), we aimed to not only co-create a therapeutic tool but also establish a dynamic learning environment. In this environment, individuals with PD could actively shape their care program (Clift, 2012; Fancourt and Finn, 2019; Frank, 2005; Göttgens and Oertelt-Prigione, 2021; Zbranca et al., 2022). The co-design process was our essential approach in crafting an intervention that was responsive to the lived experiences and needs of people with PD—i.e., meaningful—moving beyond traditional, static models of care within the field of chronic neurodegenerative diseases (Koksma and Stap, 2023; Koksma, 2014; Koksma and Kremer, 2019).

By embedding learning into the fabric of the intervention design, we intended to create a flexible, adaptable environment. With transformative learning as a theoretical framework, we addressed healthcare challenges in PD by increasing accessibility to care through enabling self-managed and proactive care. This approach addresses both current healthcare challenges (Bloem et al., 2020, 2021) and issues raised in the literature on arts-based interventions—namely, concerns about scalability and comparability of such interventions (Clift, 2012; Grebosz-Haring et al., 2022; Kaasgaard et al., 2024). Our approach also represents a step forward in addressing these challenges by incorporating the perspectives of “patients” from the design outset, creating a framework that we believe has the potential to be scalable and rigorously tested in the future. This approach is intended to encourage a shift from traditional care models toward a more person-centered paradigm that supports self-management and includes people with PD in decision-making processes.

We identified seven key features that form the backbone of our intervention, from session structure to creative media selection, therapist skills, and PD-specific considerations. A key feature was the creative playground, where participants could choose autonomously from multiple media. Certainly, many other arts therapies make use of a multi-media approach (Clift and Camic, 2016). Nonetheless, by co-designing the intervention together with people with PD, a “finding your own creativity approach” appears to be not only feasible for people with PD but also wished for by the participants. Moreover, both the learning environment and the creative playground highlight the need for an adaptable framework capable of responding to the high diversity and fluctuations in symptoms of PD, a flexibility that is often lacking in more traditional interventions (Araújo and Bloem, 2018; Bloem et al., 2018, 2021; Gros et al., 2024; Ypinga et al., 2021). By this, we hope to exemplify that self-managed proactive and timely healthcare delivery can be learned by those affected, when medical practice and healthcare providers allow a non-paternalistic and egalitarian innovative research and care-environment. We suggest that this integration might provide significant benefits in terms of patient autonomy and engagement, which are crucial for improving health outcomes in chronic disease management.

The narratives gathered during the sessions, particularly those around the creative environment, present-moment engagement, meaning making, and participants' perceptions of PD, reveal the depth of the learning environment we created. Participants reported entering a state of flow during the creative activities, where they became fully absorbed in the present moment, providing a temporary relief from their symptoms. This sense of flow has been shown to promote creativity (Csikszentmihalyi, 1990), and it emerged as a potential working mechanism in our intervention, particularly in relation to how participants managed their PD symptoms. Future research could further investigate this mechanism and its possible connection to dopamine functioning, which is specific to PD pathology (Bloem and Volpe, 2023; Boot et al., 2017; Khalil et al., 2019; Lauring et al., 2019a,b; Maradan-Gachet et al., 2023; Pelowski et al., 2022).

Another significant outcome of this study was the role of creative expression as a tool for meaning making. Participants engaged in creative activities that allowed them to reflect on their experiences with PD and redefine their identities in light of their condition. Group reflections in the learning environment at the end of each session reinforced this process, enabling participants to share their insights and learn from one another. This collaborative meaning making process is vital to transformative learning, which views learning as not just the acquisition of knowledge but also the transformation of one's worldview (Blackburn Miller, 2020; Christie et al., 2015; Kokkos, 2010; Koksma and Stap, 2023; Mezirow, 2003).

Participants' discussions about dopamine—even when described in metaphorical or subjective terms—highlighted how individuals with PD understand their condition and its effects on their physical, cognitive, and emotional states. This shared language, though not always scientifically valid under traditional neuroscientific terms (Koksma and Stap, 2023; Koksma, 2014), provided a way for participants to articulate their experiences (Carel and Kidd, 2014). This in turn might foster a better communication between people affected by a condition and healthcare providers. These insights offer a bridge between phenomenological experiences and scientific discourse, a connection that can deepen the understanding of how people live with chronic conditions (Carel and Kidd, 2014; Frank, 2005).

Taking a first step to rigorous empirical evaluation, we incorporated exploratively quantitative measures during the third iteration cycle to explore a list of co-primary outcomes, the results of which are detailed in a separate article (Spee et al., 2024). The analyzed co-primary outcomes were health-related quality of life, well-being, anxiety/depression, executive functioning, resilience, self-efficacy, aesthetic responsiveness, and healthcare consumption. The results showed a significant reduction in anxiety and increase in well-being. We also found slight improvements in cognitive functioning and reduced healthcare consumption.

In terms of research implications, our study contributes to the discourse on the value of design-based methodologies that prioritize user engagement and iterative development (van der Bijl-Brouwer and Malcolm, 2020). Our findings suggest that the co-design process empowered participants by giving them a direct role in shaping their care (Göttgens and Oertelt-Prigione, 2021). Empowerment through co-designing has been shown to foster greater engagement and investment in the therapeutic process (Christensen-Strynø et al., 2021; Phillips et al., 2022). Participants expressed increased confidence in continuing creative activities outside the sessions, indicating the potential long-term impact of the intervention on self-efficacy and social connectedness. However, we did not formally evaluate these outcomes in the current study, and we cannot make any claims at this stage regarding whether the co-design process itself, in addition to the intervention, empowered participants. Future research should assess the lasting effects of the established intervention on participants' health and well-being.

In response to ongoing critiques within healthcare regarding the lack of person-centered approaches, we propose several practical steps clinicians, other healthcare providers, and researchers can take to integrate our findings into practice: (1) Involve patients in the decision-making process of their treatment plans. Encourage patients to communicate their personal daily care needs and preferences, actively participating in shaping their own care. This can be supported by (2) introducing arts-based interventions as part of the treatment spectrum for PD and similar conditions. Our study co-designed a PD-specific creative arts therapy; however, arts-based methods have been broadly successful in increasing self-management and facilitating the communication of existential needs. (3) Foster an environment of collaboration across different medical specialties and near-home support to create a comprehensive person-centered treatment plan that addresses all aspects of a patient's health. This integrative approach might lead to more effective management of complex conditions such as PD. (4) Train healthcare teams and neuroscientists in transformative learning principles and arts-based methods to enrich their skills during the interactions with patients and research participants. This training encourages a holistic view of patient needs that might facilitate research and care that is meaningful beyond traditional symptom management.

Despite the success of our co-design approach, the co-designed creative engagement intervention framework must now be rigorously tested in larger-scale studies to assess its transferability and ensure effective implementation across different PD cohorts as well as creative and clinical settings.
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This paper compares the embodied aesthetic experience of three types of images: photographed flowers, drawn flowers, and mandalas, summarizing data from three former comparative papers. The findings denote the strong embodied emotional connection of participants (changes in mood expressed in neural and physiological responses) to images of real flowers, as compared to the more cognitive reactions to drawings of flowers and cognitive stimulation of flower-like mandalas. These findings are discussed in terms of methodological relevance for art therapy and nature therapy. While it is known that flowers arouse positive emotions, this more nuanced comparison has interesting implications for visual art therapy, and for the therapeutic effects of nature photos, as opposed to drawn interpretations of nature.
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Introduction

Art therapy is concerned with creating embodied aesthetic experiences, within relational settings (Vaisvaser et al., 2024). Flowers are a “natural” example of experiences that can teach us about art therapy. The relationship between people and flowers is reciprocal because flowers “activate” humans to grow and to propagate them, creating a relationship with the flowers. In relational contexts such as giving and receiving them, flowers engage people in a multi-sensory experience that includes smell, texture, movement, and color. People form a caring relationship with flowers, actively planting, tending to them, and bending over to smell them and gently nurture them. Indeed, flowers are often dependent on this good care (Berger, 2008). Thus, flowers encourage people to interact skillfully in an embodied and caring way with the physical environment around them. All this embodied interaction makes them excellent examples and receptors for the experience of embodied aesthetics (Chemero, 2009; Shapiro and Spaulding, 2014; Varela et al., 2017). This is similar to how people “activate” art materials to create art in a relational setting in art therapy, where an intense relationship with art materials and with the therapist is activated.

While it can be argued that flowers may evoke this relationship because they can help food-growing possibilities and/or may be used as medicines (Hall and Knuth, 2019), since ancient times people have also grown ornamental flowers that have no evolutionary motivation. Humans have always had a strong relationship to flowers even when they provide no physical sustenance and when resources are low, pointing at the importance of their visual aesthetic experience for humans (Terry et al., 2020). This attraction to flowers is not purely on a survival level, since while flowers can provide some basic medicinal uses and serve as a sign of the fertility of the land, the major motivation for growing flowers seems to be aesthetic, just as we humans create art for aesthetic rather than survival reasons (Zhao et al., 2019). On all these levels, human interaction and relationship with flowers is an intense example of an embodied relational aesthetic experience that is often utilized in nature therapy, for example, where flower growing and tending is undertaken.

In continuation of the former ideas, we have looked at flowers as a positive relational aesthetic experience, that as such is therapeutic in of itself, in that flowers improve mood. People reported being happier receiving a large bouquet of flowers than when receiving other presents like a fruit basket or a candle (Haviland-Jones et al., 2005). Flowers were found to evoke feelings of compassion, less negative mood in the mornings, and increases in energy, happiness, and enthusiasm at work in individuals exposed to fresh cut flowers in their home (Haviland-Jones et al., 2005). This positive effect of flowers has also been used in art therapy to assist sexually abused children to express their feelings and thoughts, process their traumatic experience and reduce anxiety (Greenberg, 2001). The effect of flowers also has been apparent in mood related changes of physiological measures. For example, looking at fresh roses led to a decrease in Oxy-hemoglobin concentrations in the prefrontal cortex (Song et al., 2017) and an increase in parasympathetic nervous activity (Ikei et al., 2014; Ochiai et al., 2015), indicating physiological calming. Additionally, looking at peonies decreased systolic and diastolic blood pressure, heart rate, and pulse (Zhao et al., 2019), all indicators of physiological relaxation. Flowers were found to encourage people to make intimate connections among themselves (Guéguen, 2012; Guéguen et al., 2012) and behave in a more helpful way (Guéguen et al., 2015).

It is common knowledge that people react emotionally to external stimuli; however, flowers seem to elicit a special emotional response in humans, increasing positive affect, pro-social behavior, and affecting people’s judgment. With flowers, participants were better able to remember the room. A floral display was found to have a positive effect on feeling composed and confident (Adachi et al., 2000). However, interestingly, in our previously published papers, we found that this positive effect of flowers on people is also present when only observing a flower, rather than growing, cutting, and giving it to others: flowers have been shown to have a positive effect on peoples’ mood and their perception of others. With flowers present in the room, people judged pictures of other people more positively than without (Mojet et al., 2016). Additionally, flowers are also a relational, and not only aesthetic experience. This positive effect of real flowers, as well as photographs of flowers, has been shown to positively affect interactions between people (Haviland-Jones et al., 2005). In one study, positive emotions were maintained for three days after receiving flowers and made people likely to smile and create more social contact when given flowers (Fredrickson, 2000; Guéguen, 2011).

Interestingly, research has shown that concerning flowers, while popular colognes often have a floral top-note that will reduce negative emotions (Baron, 1997; Sarid and Zaccai, 2016), the visual components of flowers are the strongest, and people also grow flowers that do not have a scent, Pinker (1997). Indeed, fine art is full of images of flowers. Vision is a multimodal process that entails activation, not only of the visual areas of the brain, but also of sensory-motor, viscera-motor, and affective cerebral circuits (Ikei et al., 2014; Ochiai et al., 2015; Nadal and Skov, 2024).

What is it about flowers that pleasantly stimulate perception? Repeated, compositional elements of flowers such as color, shape, and pattern are repeated within the petal arrangement. They are also repeated within a group of similar flowers, providing the right amount of familiarity and innovation to calm but also to activate the brain. The familiarity engendered by symmetry in flower shapes may stimulate the brain just enough to remain alert but calm. This helps people to make sense of the world and improve their mood. This combined element of familiarity and surprise is a basic component of aesthetic experience that can move us emotionally (Ullman et al., 2002; Torralba and Oliva, 2003; O’Callaghan, 2008; Barrett, 2015). The Aesthetic experience thus enables a mindset of “flow” and deep concentration, and also mediates the ways that we communicate with others (Csikszentmihalyi, 1990; Malchiodi, 2012; Starr, 2023).

On the level of color, preference for color might have evolved because the various color channels are important in finding ripe fruit against a green background (Osorio and Vorobyev, 1996; Párraga et al., 2002). Plants with preferred colors and symmetry may become “superstimuli” for eliciting propagation and nurturing. On this level, perceptual elements of the flower connect to evolutionary theory through enhancing cognitive functioning. For example, due to overload of sensory information, humans look for coherent repeating patterns to organize their experience (Perls, 1980).

With respect to symmetry, it has been argued that humans have evolved with a preference for patterned symmetries because these can be detected easily as a recognizable signal within a wide variety of visual arrays (Enquist and Arak, 1994). In other words, we are attracted to symmetry. From this, the ease of recognition and the familiarity engendered by symmetry in flower shapes should be associated with improved mood (Zajonc, 1980).

The combination of clear shape and strong color, as well as smell, relative to the leafy background, enables the flower to be easily detected. This fits with the process of perception in which individuals group together elements into a coherent gestalt unit. For example, the brain perceives certain features that enable it to group together those parts that correspond to a single object, even if that object is partly hidden or seen against an unclear background (O’Callaghan, 2008). This involves reaching the simplest interpretation of incoming visual data using elements that are proximal, and that have a common visual property such as color or direction of movement. This principle of grouping elements together to fill in lack of information occurs in all the senses. This evolutionary need to separate figure from background (such as lion from jungle) can be practiced and fine-tuned, through seeing flowers that stand out as clearly different from their background (Barrett, 2015).

We can surmise that both the physical interaction with real flowers, and the visual experience of looking at pictures of flowers, activates multiple parts of the brain creating a stimulating perceptual experience. Indeed, this activation of multiple elements through visual perception is an aim of art therapy specifically (Hass-Cohen, 2003). Thus, we can speculate that while nature therapy may activate a relationship with a real flower, art therapy can utilize images of flowers to activate positive emotions.

These compositional elements of symmetry and variation, identified in flowers and in drawings of flowers, are also to be found in mandalas (Csikszentmihalyi, 1990; Hass-Cohen, 2003; De Petrillo and Winner, 2005; Malchiodi, 2012; Vaisvaser et al., 2024). Mandalas like flowers, are associated with improved mood due to a feeling of being able to make sense of the world. Through a repeating pattern that is understandable, yet also interesting and variable with changing shapes and colors that repeat. Mandalas are utilized intensely in art therapy and in arts and health, as a method to self-regulate mood, and to create a mindset of “flow” and deep concentration, as well as regulated communication with others (Ullman et al., 2002; Torralba and Oliva, 2003; O’Callaghan, 2008).

We have suggested the connection and similarities between real flowers, and art with flowers, and between mandalas, based on their perceptual elements. However, flowers and images of flowers (as compared to mandalas) also hold cultural and autobiographical memories that create a web of positive associations around flowers through former culturally contextualized experiences with them (Nelson and Fivush, 2004; O’Callaghan, 2008). While flowers universally elicit positive feelings, they have specific and culturally located sets of uses, rituals, and relational behaviors that connect to autobiographic memories and stimulate recall and accessibility of long-term memory (Ullman et al., 2002; Hampson et al., 2004; Nelson and Fivush, 2004; Bocanegra and Zeelenberg, 2009). Indeed, previous studies have shown that the mind explains what it sees through past experiences, for example in understanding depictions of perspective, or how a surface with low luminance is seen as painted dark or merely in a shadow (Ullman et al., 2002; Hampson et al., 2004; Nelson and Fivush, 2004; Bocanegra and Zeelenberg, 2009). This points to the multi-sensory element of flowers as enhancing episodic memory tasks. For example, a simple presentation of flowers, even a single flower, will release a strong and immediate positive reaction due to previous positive sensory memories of flowers. This is related to simple learned associations of flowers with positive social events, within the context of specific cultural construction of meanings. The activation spreading theory assumes that a sensory experience can be a trigger for additional experiences. Thus, real flowers and images of flowers can both stimulate the cultural memories that in turn serve as stimuli for new positive experiences (Nelson and Fivush, 2004; O’Callaghan, 2008).

We understand that autobiographical and cultural memory, and not only aesthetic experiences, are important for understanding the positive effect of flowers. These cultural contexts connect the person to their previous positive experiences including the learned associations of flowers. Flowers are often connected to positive social events, such as romance and celebrations, serving as mediating and transitional objects between people within the context of specific cultural constructions of meanings (Dryden, 1999).

In different parts of the world, cultural elements of flowers arouse different associations and there are cultural rituals created around them (Hurrell, 2016). For example, in Japan, cultural norms state that the person belongs to nature (macrolevel), so the person acts in ways that do not violate harmony with nature and feels bad when picking a flower is simply suggested (microlevel). The act of picking a flower takes on different meanings as a function of how relating to nature is culturally organized. In Israel flowers are associated with a strong familial and festive connection, such as bringing bouquets to mothers on Friday night, while in England, gifts of flowers have been associated more with romantic encounters (Eckerdal, 2017). A social-cultural theory claims that flowers are social signifiers. In different cultures, flowers are expected to convey sympathy, contrition, romance, celebration, or grieving (Heilmeyer, 2001). Flowers are also used to express religious feelings and in some religions are considered the direct route for spiritual communication (Stenta, 1930). The term “flower” is defined by Derrida as a “signified” word in Western culture, that is, as an especially dense holder of cultural meanings (Derrida, 2016). For example, they are a signifier of romance in Western culture (their petals, but also thorns, are part of this gestalt of romance) (Derrida, 1991). This is confirmed in the empirical research described above which shows that flowers enhance receptivity to romantic requests in Western culture (Guéguen, 2011). Similarly, Haviland Jones and colleagues have found that flowers enhance women’s positive emotions and social behavior (Haviland-Jones et al., 2005). Thus, for example in advertisements, images of flowers and real flowers are used as transitional objects to commemorate loved ones (Dimberg and Thell, 1988).

Both real flowers and pictures of flowers, elicit cultural memories, and enhance positive and relational associations. Mandalas, while compositionally similar, arouse different cultural memories. We have discussed in this work the tending of real flowers as an embodied aesthetic experience, and the observation of photographs of flowers as eliciting pleasant perceptual elements and cultural autobiographical memories. Thus, just looking at images of flowers can help to enhance mood (Huss et al., 2018; Huss et al., 2017). Maybe that is why they are so central in history of art and drawn so often, as one way to decorate homes.

We have shown how although flowers and images of flowers share compositional elements of symmetry-variation with mandalas, real flowers and images of flowers have specific positive cultural memories that enhance positive mood.

Our next conceptualization is to understand the difference between viewing two types of images of flowers: Artistic depictions of flowers versus photographs of real flowers.

The study of neuro-aesthetics focuses on understanding the physical and emotional response to creating and viewing art. Viewing art, as described by the embodied simulation theory is seen as a relational encounter between the viewer and the remnants of the creator, thus it is an intersubjective experience, through which two conscious beings meet (Ji, 2020; Urakami et al., 2022). Artists have always used nature as a base or as a source of aesthetically pleasing elements from which to create works that reflected their inner feelings, emotions, and beliefs, and to communicate them to the viewer (Joshi et al., 2011). Thus, photographs of flowers and artwork depicting flowers, create different aesthetic experiences. This paper, explored similarities and differences between real flowers, images of flowers, mandalas, and artwork depicting flowers. What can we learn from this comparison for art therapy? How can we explain the neurological and phenomenological difference between the physical interaction with actual flowers, as in nature therapy for example, and the use of photographed flower images, and the observation of artistic depictions of flowers within art therapy? Can this teach us something about the act of creation versus the act of observation? In other words, is it enough to look at images, or does one have to be involved in creating them? What is the difference between creating art and observing art?

To consider this specific question more deeply, we will now review three previously published papers of ours about man’s relationship to photos of flowers, photos of mandalas, and photos of fine artwork.

In our research, we tried to understand how people experienced black and white photographs of real flowers, in terms of perceptual elements and cultural memories. We also asked, can these images of flowers also elicit the multiple responses we saw in reaction to photographs of real flowers? Can these images enhance relational connections to the world, enhance flow, and aesthetic pleasure? Can they stimulate positive autobiographical cultural and relational memories? And can they elicit a stance of caring for and interacting positively with flowers and the world?

While the full methodology of these research studies can be read in the papers themselves, here we will describe the main points of the experimental setup and the analyses of the data. We used a combination of quantitative and qualitative approaches. The participants were either university students, equally distributed across gender (Huss et al., 2017, 2018) or adult participants from 18 different countries, with a majority of women (189) over men (46) (Urakami et al., 2022). For the quantitative analyses, the participants were asked to rate black and white photos of flowers and of non-filled in mandalas (Huss et al., 2017, 2018), flowers, nature scenes, and flower drawings (Urakami et al., 2022). Statistical analyses included Generalized Mixed Models, T-tests, chi-square and Anova. For qualitative assessment, we used a concept group (Huss et al., 2017) and collected free associations of the participants about the pictures the viewed (Huss et al., 2017, 2018, Urakami et al., 2022).

Following are our findings:


Real flowers and images of flowers as creating an overarching positive reaction

We found that while flowers have strong cultural signifiers, (even without going into issues of gender and class) there is an overarching pleasure in flowers that is based on a combination of calmness and arousal, that seems to emerge from their perceptual characteristics, even when seen in a photograph as compared to caring for and smelling an actual flower, for instance. This points to a more universal conception of “floweriness” expressed by the overarching positive reactions of participants toward all flowers (Huss et al., 2017). These positive associations were also apparent when people were shown black and white images of flowers. We understood this, based on our findings, as happening due to an overarching connection to flowers that transcends cultures, a deep environmental element (Kopytin, 2022).



Flowers as creating better mood, and mandalas as creating more interest

Based on our findings, we hypothesized that if the perceptual element of flowers is so strong, we would expect images of symmetrical flowers and mandalas, to create the same reactions. We continued to compare participants’ reactions to a mandala, another symmetrical and round object that is drawn, and that has the same visual characteristics of repetition, variation, color, and round shape that were found to create the experience of “flow” as described here. In other words, if it is the visual compositional elements of flowers that elicit positive reactions, we expected the mandala would do the same. For this comparison we chose a black and white symmetrical flower similar to a mandala. We asked the participants to give a grade from 0 to 5 concerning several parameters comparing their reaction to the mandala vs. the photograph of the symmetrical flower image that was presented next to it.

We compared the emotions induced by a photo of a radially shaped flower and by a photo of a round mandala, two items with similar symmetry and shape. The flower induced significantly (p < 0.01) more happiness than the mandala and the mandala was perceived as significantly more interesting than the flower (Huss et al., 2017).

The findings point to similarity in terms of prettiness and interest between the photos of the flower and the mandala. However, the flower was ranked significantly higher than the mandala for happiness levels and for calmness, respectively. When we compared a round flower with a round mandala, statistically significant differences in the measurement of happiness, calmness, and interest were found between the two, implying that shape was not the central attracting factor of the flower. The flower aroused more happiness than the mandala, although they were compositionally similar.

Interestingly the mandala aroused more interest than the flower, maybe because of its visual complexity. In other words, the compositional complexity of the mandala aroused more cognitive interest, but this did not necessarily create more feelings of calm and happiness, feelings which were induced by the flowers.



Artwork of flowers as creating less positive mood and creating a more cognitive reaction to the quality of the art

After exploring the relationship between images of flowers and mandalas, we moved on to explore the effect on people of artwork with flowers as the subject. While both of these elements are drawn, they are different in that one is an expressive representation of a flower and the other is a flower-like compositional constellation, that is not a flower. How do these artworks of flowers influence emotions, cognitions? And overall experience? In this comparison, we wanted to understand if emotional response of people is different when viewing photos of flowers compared to viewing drawing of flowers? In other words, we wanted to check if the idea or abstraction or aesthetic quality of a flower is what elicits a reaction, or an image of the flower itself (as in a photograph). Our previous studies have revealed basic differences in the perception and induction of emotions engendered by photos of flowers as compared with drawing of flowers. In the study, photos of flowers elicited significantly (p < 0.001) more excitement, awareness, and pleasantness than drawings of flowers, which were also denoted as “boring” by 38% of the participants. Overall, the photos induced stronger positive feelings than the drawings (Urakami et al., 2022).

We observed that art images of flowers reduced the positive emotions and created a switch to a more cognitive rather than emotional level, focusing on the merit of the art rather than the flower. The artwork did not, in other words, arouse an embodied aesthetic experience or a set of cultural associations, but rather aroused an intellectual evaluation of the level of the art product itself. These reactions were the same to all types of art pictures regardless of variation in style of the art images used. Also, interestingly, many comments were about the art medium, rather than the content, the flower, such as that the paint was thin or thick, such that the flower element was subsumed inside the art element. People described the images as interesting or boring, as clever or kitsch, without relating to the flower element depicted. In other words, it seems that the medium was a more dominant factor than the subject of flowers. Viewing flower photos was rated as being more pleasant than viewing flower drawings.

Flower photographs were rated as making the participant feel more excited and awake as compared flower drawings. In general region, age, and gender did not seem to affect liking and emotional ratings. The participants’ emotional reaction toward photos of flowers were stronger compared to flower drawings and made them feel more excited and awake. Results suggest that the participants’ emotions and feelings toward photos of flowers were stronger compared to flower drawings and made them feel more excited and awake as well as evoking stronger positive feelings.




Discussion

We will start with a summary of our former central findings of our comparisons as elaborated in this paper, and we will then discuss them in light of their relevance to art therapy: Real flowers and images of flowers arouse an overarching positive reaction, flowers creating better mood, and mandalas creating more interest, artwork of flowers creating less positive mood and creating a more cognitive reaction to the quality of the art. How can we explain these differences, and what can we learn about them for use in art therapy?

We can theorize that something in the idea or gestalt of a flower, from an ecological perspective, even in a small photograph, manages to arouse a basic recognition or excitement that goes beyond aesthetic appreciation and appeals to the senses. One can imagine from this that maybe people are indeed deeply embedded in, and thus aroused by, a deep basic connection to nature (Berger, 2008) together with, the autobiographical and cultural memories of positive relational interaction described above (Chemero, 2009; Shapiro and Spaulding, 2014). These cultural and basic connections are lost when looking at mandalas which arouse interest and engagement, but less positive emotions. In other words, the connection to flowers goes beyond compositional elements. It also explains the gap between artwork of flowers, that lose the sensory immediacy of flowers as a symbol of many cultural meanings.

What do these findings teach us about art therapy? This finding is interesting in light of the common use of mandalas to create calm and positive emotions in art therapy interventions. From this review of the research, we can learn that perhaps we should be using mandalas to arouse people and activate cognitive engagement, while using flowers and images of flowers to promote feelings of calm and positive feelings. In other words, mandalas could be good to use in situations of neurological difficulty, traumatic freeze, shut down, or depression, while interactions with images of flowers, more directly improve mood, in situations of health difficulty or low mood.

Additionally, it is important to remember that in art therapy people observe images, but mostly, “create” images. This act of creating images, once again involves a strong relational element, due to the art therapist moderating the interaction with the art. Creating an image also includes a strong embodied element, due to the manipulation of physical materials, and the creation of something new with them. Thus, art therapy is closer to the “caring” for a “real” flower, than to the viewing of an “image” of a flower. This also has implications for understanding the therapeutic quality of crafts and of art processes. In crafts one engages deeply with materials to create an aesthetic product, often with interchangeable elements of repetition and variation. Most importantly, the aim is often to create something “for” someone, in a relational context of care. However, we saw that even looking at photographs of flowers, enables a strong sense of connection and improvement of mood. Further research could explore the “creating” of flowers in art, as compared to the “observing” of flowers.

Concerning nature therapy, we gain new insights into the intense power of observing and tending flowers, and the power of images of flowers when one cannot be in nature (for example, when confined due to illness or in a prison). A limitation could be the explorative preliminary nature of this research, that wound along a path from flowers to mandalas to artwork. However, this has created an interesting conceptual map that can be further explored in future work on each of these levels, as each stage also validated the former stages.

This study found that a small black and white photo of a flower can elicit a set of embodied relational and cultural associations, and shift mood. Future research can more deeply explore these perceptual differences as they relate to the different stages of arts therapy, including interacting with, creating, and also observing images.
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Healthy cognitive aging emphasizes preserving cognitive functions essential for independence and well-being. Developing interventions that promote cognition and resilience in older individuals is crucial. Social playfulness, characterized by spontaneity and mutual enjoyment, allows individuals to step away from routine roles and engage in novel and surprising exchanges. Emerging evidence suggests that social playfulness is a promising approach for supporting cognitive functions in aging in a joyful and engaging way. In this theory and hypothesis manuscript, we propose a neurobiological pathway mediating the effects of social playfulness on cognition. Playful interactions generate high levels of uncertainty, requiring continuous adaptation and exploration. We suggest that these demands engage the locus coeruleus-noradrenaline (LC-NA) system, which is crucial for navigating uncertainty and sustaining arousal and flexibility needed to adapt to the dynamic and unpredictable nature of playful interactions. Importantly, the collaborative and safe environment of playfulness transforms this uncertainty-driven noradrenergic activation into an engaging and rewarding experience, enhancing focus, positive affect, and flexibility. In older adults, where LC-NA functionality may decline with age, social playfulness could counteract cognitive decline by upregulating this system. We review evidence linking LC-NA integrity to cognitive health and explore how playfulness might mitigate the deterioration of cognitive functioning by training executive functions and promoting novelty and exploration. This framework bridges neuroscience, cognitive psychology, and creative-arts therapies, highlighting social playfulness as a tool for healthy aging. We emphasize the need for further research to validate this hypothesis and explore its implications for designing interventions that leverage social playfulness to enhance cognitive resilience in older populations.
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Social playfulness is a dynamic and engaging form of social interaction characterized by spontaneity, mutual enjoyment, and creativity, where individuals step away from routine roles and predictable patterns to engage in novel and often surprising exchanges (e.g., changing your voice to take on the role of a child) (Huizinga, 1949; Lieberman, 1977; Proyer, 2013). Social playfulness peaks during childhood—serving critical developmental purposes (Andersen et al., 2023; Proyer, 2013)—and continues to bring moments of joy and social connection in adulthood (Parker et al., 2023). While playful behaviors may diminish in frequency and spontaneity over the lifespan, they continue to hold significant value in later life (Andersen et al., 2023). Indeed, interventions incorporating social playfulness in older adults have demonstrated positive benefits, enhancing mental health and social connectedness (Bassis et al., 2023; Keisari et al., 2024b). Remarkably, the benefits of social playfulness in older adults extend beyond mental health to enhance cognitive performance and executive functions, as demonstrated by a series of studies from our lab (Keisari et al., 2022a; Keisari et al., 2024a; Benjamini et al., 2024). In this hypothesis and theory article, we delve into this less charted territory, focusing on the cognitive effects of social playfulness in older adults. Drawing from diverse fields—including art therapies, cognitive psychology, and neuroscience—we propose a theoretical framework for social playfulness and outline a hypothetical neurobiological pathway mediating its impact on cognition in later life.

The first three sections of this manuscript aim to synthesize literature from diverse fields, to offer a theoretical framework of social playfulness and to present a testable hypothesis on the neurobiological mechanisms through which social playfulness enhances cognition. Section 1 explores the concept of social playfulness, its pivotal role in human life and its cognitive benefits for older adults. Section 2 defines the core characteristics of playful interactions, i.e., unpredictability and reciprocity, and suggests how these features may contribute to cognitive enhancement. Section 3 introduces the locus coeruleus-noradrenaline (LC-NA) system as a key neurobiological mechanism, mediating the cognitive benefits of social playfulness, particularly in older adults. LC, a small yet vital brainstem nucleus, is known to exert broad effects on focus and cognition and to facilitate exploratory behavior under uncertainty (Aston-Jones and Cohen, 2005; Sara, 2009). Crucially, LC is believed to play a pivotal role in healthy cognitive aging (Mather, 2020; Poe et al., 2020; Sara, 2009).

Healthy aging emphasizes building and preserving the physical, cognitive, and social abilities needed to maintain well-being in later life (World Health Organization., 2020). The aim is not just to extend life but to “add life to years,” enabling older individuals to actively participate in families, communities, and societies. Therefore, it is crucial to develop interventions that not only provide training for cognitive functioning but also actively engage older adults in innovative, curious, and dynamic social activities (Sakaki et al., 2018). In this context, social playfulness emerges as a promising approach (Keisari et al., 2024b). In the concluding Section 4, we propose that engaging in exploratory social activities and stimulating the LC through social playfulness may offer a promising pathway to promote cognitive health and support healthy aging.


1 Background: social playfulness and its benefits in older age







	

	
Johnny tries to impress Lisa with his famous pancakes for breakfast. When he opens the fridge, he exclaims “Oh no! This is a disaster! We’re out of milk!”. Lisa laughs, wraps herself in a light blanket and declares, “Superheroine is off on a mission to save her lover and bring him milk!” They look at each other, laugh, and hug.






Play is at the heart of human life. It is a universal language that transcends cultures and generations, and that enables people to experience the world and create meaningful connections (Huizinga, 1949; Winnicott, 1971). Dutch historian Huizinga (1949) suggested that the essential quality of being human is reflected in the term homo ludens or “the individual as the player” as opposed to homo sapiens (“the knower or the wise”), since play is the starting point for all inquiry and exploration. Social playfulness, as an extension of this broader concept of play, refers to playful interactions between individuals that foster novelty, spontaneity and imagination.

In the following section, we will explore the progression from individual play to social play and ultimately to social playfulness, highlighting how play’s inherent spontaneity and creativity are enriched through social interactions and how these qualities distinguish social playfulness as an open, imaginative form of engagement. We will then review the benefits of structured social playfulness interventions in older adults, followed by an examination of its cognitive impacts within this unique population.


1.1 From play to social playfulness

Play is a voluntary, intrinsically motivated activity or behavior that exists outside of everyday reality and is often characterized by enjoyment, spontaneity, and creativity (Barnett, 2011; Huizinga, 1949). In his seminal work, Huizinga (1949) suggested that play exists beyond the bounds of ordinary reality, yet it maintains a connection to reality, such when a child in their bed pretends it is a boat, and they are a sailor navigating the ocean. Play consists of actions or thoughts, expressed in novel combinations, such as when a parent takes the role of a child. It is accompanied by a particular positive mood, during which the individual is more inclined to behave or think in a spontaneous and flexible way (Bateson and Martin, 2013). Play has no immediate utility beyond play itself, as opposed to rule-governed competitive sports, for example (Huizinga, 1949; Proyer, 2017). Research has shown that playing provides rich opportunities for development in all areas of life and serves important functions (Shen and Masek, 2023).

Play takes on new dimensions when shared with others. Winnicott underscored this idea in his memorable quote related to the importance of the other’s presence during the game of hide and seek: “It is a joy to be hidden, and disaster not to be found” (Winnicott, 1965, p. 186). This quote illustrates how a playful activity is validated and becomes meaningful by the mere presence of another person. Indeed, studies have indicated that the involvement of others enhances the positive effects of fun activities (Reis et al., 2017). Furthermore, social play significantly expands the scope of novel possibilities and explorative potential (Pellegrini, 2009). Importantly, social play is not a solely human endeavor. Rather, this energetic and rewarding activity is present in most mammalian species, and its contribution to the development of social, emotional and cognitive skills is widely recognized (Vanderschuren et al., 2016).

It is crucial to distinguish between social play and social playfulness in adulthood, as referred to in the current manuscript. Social play in adulthood often involves organized, rule-based activities with defined objectives, such as board games, card games, or digital games. In contrast, social playfulness represents an open, spontaneous, and imaginative attitude toward interaction, unbounded by rules or specific goals (Proyer, 2017; Shen, 2020). This playful quality transforms adults’ interactions into a freeform, explorative space, distinct from organized and rule-governed social play (Lieberman, 1977).



1.2 Social playfulness in older ages

While young children regularly engage in social playfulness, these spontaneous incidents may diminish in frequency or spontaneity over the lifespan (Andersen et al., 2023). As natural social playfulness decreases, structured interventions can offer older people opportunities to engage in playful interactions.

Indeed, social playfulness can be encouraged, practiced and learned (see for example Bassis et al., 2023; Keisari et al., 2020; Morse et al., 2018). One way to intentionally engage adults in social playfulness is through exercises derived from improvisation, which are the core of creative arts therapies, e.g., drama therapy, psychodrama and dance movement therapy (de Witte et al., 2021; Johnson, 2009; Sajnani, 2012) as well as the performance arts (Spolin, 1999). Examples include playback theater (improvisational theater based on personal stories, see Fox, 1999), improvisational theater groups (Felsman et al., 2023; Hainselin et al., 2018), and improvisational storytelling (Basting, 2006). As will be reviewed in this section, externally facilitated activities involving social playfulness with older adults have been consistently shown to have remarkable positive effects on social and psychological health indicators (Keisari et al., 2024b; Swinnen and De Medeiros, 2018). Supplementary Table 1 contains detailed description of studies exploring various forms of social playfulness interventions for older adults. Figure 1 demonstrates a fraction of a second taken from a virtual playful interaction between an older participant and a facilitator in one of our studies (Golland et al., 2024; Keisari et al., 2024a).
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FIGURE 1
A moment captured during a playful interaction conducted over Zoom in one of our studies (Golland et al., 2024). This illustrates the engaging and joyful nature of social playfulness even when conducted in a virtual setting.


Studies of group interventions for older adults featuring playful activities have reported improvement in social connectedness, self-development, and a sense of flow, spontaneity, and tolerance of uncertainty (Bassis et al., 2023; Lindquist et al., 2021; Morse et al., 2018). A playback theater intervention with older adults based on improvisational play and sharing of personal stories found substantial enhancements in subjective and psychological wellbeing and a reduction in depressive symptoms (Elkarif et al., 2024; Keisari et al., 2022b). Participants reported that the playful interaction was enjoyable, strengthened their sense of competence, and promoted social connectedness (Keisari et al., 2020). Studies have shown that even a single short nonverbal playful interaction as compared to a matched control condition enhanced mood and social bonding (Keisari et al., 2022a), reduced loneliness, and increased salivary oxytocin levels in older age (Abu Elheja et al., 2021).

Interventions that involve playful interactions were also found to have positive effects on people with dementia (Hafford-Letchfield, 2013). Two major projects that involved playful storytelling for people with dementia demonstrated that creative playful verbal expressions facilitated communication, social engagement, interconnectivity, humor, and contentment (Basting, 2006; Swinnen and De Medeiros, 2018). Similarly, playful interventions that are based on improvisational theater have shown significant benefits for individuals with dementia by prioritizing present-moment engagement, spontaneity, and collaboration (Hafford-Letchfield, 2013). These interventions enhance positive affect, self-esteem, and cognitive stimulation while reducing depressive symptoms and fostering deeper social bonds (Stevens, 2012; Zeisel et al., 2018). Programs like the Memory Ensemble™ demonstrate how improve can challenge stigmas surrounding dementia, offering opportunities for creative expression and meaningful participation (Dunford et al., 2017). Similarly, social playfulness activities inspired by the Red Hat Society have been found to significantly predict resilience growth by fostering positive emotions and social interactions (Chang and Yarnal, 2018).

In sum, interventions that incorporate social playfulness have demonstrated notable benefits for older adults, enhancing psychological well-being, social connectedness, and adaptability. Across various studies, playful activities in group settings have been linked to improvements in mood, self-perception, and the capacity to tolerate uncertainty. These findings suggest that structured opportunities for social playfulness can help counteract the natural decline in spontaneous playfulness with age, fostering a sense of aliveness, as well as social and mental functions.



1.3 The effects of social playfulness on cognition in older age

The potential deterioration in cognitive functioning has emerged as one of the most concerning aspects of aging (Craik and Salthouse, 2011). The main domains of cognition which tend to decline with age include memory, reasoning abilities, processing speed, and various executive functions aspects, such as inhibition (Salthouse, 2019). Notably, research has indicated that an exploratory mindset, which is one of the characteristics of playfulness, is related to better cognitive functioning in older age (Sakaki et al., 2018). For instance, individuals who are characterized by a willingness to explore, tolerate, and engage with new and unfamiliar experiences, tend to exhibit less cognitive decline with age (Chapman et al., 2012; Williams et al., 2013; Ziegler et al., 2015). Studies have shown that that scripted theater classes, incorporating role-playing, dramatic activities, and rehearsal performances, enhance word recall, problem-solving abilities, and episodic memory in comparison to non-dramatic conditions (Noice et al., 2015; Noice and Noice, 2021). Inspired by these positive indicators, several studies in our lab have examined the effects of short playful interactions on cognitive performance in older age.

A cross-over randomized control trial involving 34 participants with a mean age of 84 demonstrated that a short session of the mirror-game, a common theater exercise based on dyadic synchronized movement incorporating playfulness and spontaneity, led to improved performance on the attention subscale of a cognitive screening test (The Montreal Cognitive Assessment: MoCA, Nasreddine et al., 2019) and faster detection of spoken words in noise compared to a physical activity control group (Keisari et al., 2022a). These improvements may have real-life implications for social interactions and daily activities (Heinrich et al., 2016). Another cross-over randomized control trial with a second group of 34 participants with a mean age of 85 examined the impact of a 15-mi dyadic playful interaction. This interaction involved the co-creation of a movement story by a participant and the drama therapist, which was compared to a control condition that consisted of personal conversations and an exercise class. The results indicated that the enhanced playful interaction as compared to the control condition led to improved performance on a digit span test, a standard clinical test for working memory capacity in older ages (WISC III), (Benjamini et al., 2024; Wechsler, 1991).

Finally, a recent cross-over randomized control trial in our lab involving 68 older adults with a mean age of 88 indicated that a short playful activity of 15–20 min led to higher scores on a digit span test and word fluency task, and faster response times on the Flanker test compared to a control condition of an exercise class. This improvement was observed in both online and face-to-face interactions (Golland et al., 2024; Keisari et al., 2024a).




2 Theoretical framework: core characteristics of social playfulness

Despite wide implementations of social playfulness as well as multiple research indications of its benefits discussed in the previous section, there are no well-defined theoretical frameworks of playfulness as a social behavior. Previous research has mainly studied playfulness as a predisposition or trait. For instance, Barnett (2007) defined playfulness as the predisposition to frame a situation in such a way as to provide oneself and others with amusement, humor, and entertainment. A more recent definition by Proyer (2017) described playfulness as an individual differences variable that allows people to frame or reframe everyday situations such that they experience them as entertaining, and/or intellectually stimulating, and/or personally interesting. Yarnal and Qian (2011) studied playfulness as a predisposition in older adults, and identified characteristics such as optimism, cheerfulness, amusement, positivity, enthusiasm, and relaxation, along with a tendency toward mischief, naughtiness, clowning, joking, and teasing. While these theories provide a useful basis for understanding the mindset of playfulness, they do not capture the dynamics of social playfulness as a particular behavior in context. One exception is a framework developed by Shen (2020) and Shen and Masek (2023) that relates to the specific conditions that encourage or hinder expressions of playful states. They suggested that even for individuals who naturally exhibit lower levels of spontaneous playfulness, engaging in playful states is possible in a safe, supportive environment that encourages playful activities.

What are playful social interactions? How are they different from ordinary ones? How can playful interactions improve cognition in aging? In the following section we provide a unified theoretical framework for social playfulness by defining two essential components of playful interactions, namely, (a) unpredictability and (b) reciprocity, which are presented in sections 2.1 and 2.2., respectively. We demonstrate how these two components are fundamental to human functioning and how they can contribute to cognition.


2.1 Unpredictability—being spontaneous and exploring novel moves

Social playfulness is inherently spontaneous and unpredictable, often defying preexisting scripts (Krueger et al., 2017; Schwenke et al., 2020). While playful interactions follow a basic framework of roles and actions, their progression unfolds dynamically, shaped by participants’ contributions and fuelled by the “Yes…and” principle (Bermant, 2013). Unlike routine interactions, which aim to minimize uncertainty (FeldmanHall and Shenhav, 2019; Lehmann et al., 2023), playful interactions thrive on amplifying novelty and surprise, stepping outside rehearsed patterns through imagination.

The uncertainty inherent to playful interactions promotes exploratory behaviors and fosters a “let’s try” mindset—an adaptive response to uncertainty, central to human decision-making (Friston, 2010; Whalen, 2007). The explorative nature of playfulness drives cognitive control mechanisms, necessary to navigate novel scenarios, inhibit habitual responses, allocate and sustain attention. Indeed, it has been repeatedly shown that creative exploratory processes are grounded in working memory (De Dreu et al., 2012; Kenett et al., 2023). These mechanisms are necessary for participants to balance the unpredictability of play with the need to maintain coherence and responsiveness during interactions.

Engaging with novelty has significant effects on cognition, including enhancing working memory encoding (Mayer et al., 2011), speeding up response times (Schomaker and Meeter, 2015), and improving perception (Schomaker and Meeter, 2012). Notably, processing novel stimuli, as opposed to familiar stimuli, is associated with better learning outcomes in both young and older adults (Axmacher et al., 2010; Bunzeck et al., 2012; Schomaker and Meeter, 2015). In sum, learning and cognition is enhanced when expectations are uncertain, outcomes are surprising, or contingencies are likely to change (Nassar et al., 2016; Axmacher et al., 2010; Yang and Tang, 2011).

While uncertainty in daily life often induces stress and avoidance (Carleton, 2016), playful interactions provide a safe and enjoyable environment where individuals can actively engage with uncertainty (De Wever et al., 2023). Thus, the collaborative nature of social playfulness creates an optimal environment for fostering an explorative mindset, driving curiosity and novelty-seeking, both of which are defined as intrinsic human drives to explore and grow (González-Cutre et al., 2016). For instance, improvisational theater, a form of playful interaction, has been shown to reduce intolerance of uncertainty and alleviate anxiety, particularly in younger populations (Felsman et al., 2020, 2023; Krueger et al., 2017). On a shorter timescale, we have systematically found elevated levels of positivity, enjoinment and flow, following short-term playful interactions (Benjamini et al., 2024; Keisari et al., 2022a; Keisari et al., 2024a).

To summarize the above, the spontaneous and collaborative nature of social playfulness is an ideal setting for navigating uncertainty and encouraging exploration. By reframing uncertainty as an enjoyable and rewarding experience, playful interactions enhance exploration and novelty-seeking—qualities that are deeply rooted in cognitive mechanisms such as attention, memory, and executive control. We propose that the cognitive demands of social playfulness, combined with its encouragement of an exploratory mindset and openness to new experiences, are central to its beneficial effects on learning and cognition. This makes social playfulness a promising approach for cognitive enhancement, particularly in older adults.



2.2 Reciprocity—co-creating with others

The second key component of playful interactions is their social nature, which requires continuous acts of mutual agreement and collaboration between participants (Pendzik, 2006). No action takes on its full meaning until it occurs and elicits response from others. This dynamic exchange allows participants to share and fuse their imaginative worlds, co-creating the meaning of the interaction (Kindler, 2010; Romanelli et al., 2017). Theories on improvisation suggest that these joint moments require continuous adaptation to social cues from others and are characterized by an increased sense of shared experience, where each individual action seems to be the right one and complement the actions of the partner (Sawyer, 2000; Seham, 2001). Indeed, studies have shown that the interdependence and reciprocity inherent in social playfulness can quickly enhance feelings of closeness among participants, even when they are strangers to one another (Keisari et al., 2022a; Keisari et al., 2024a).

During social interactions, uncertainties about individuals’ own future actions are compounded by uncertainty as to who the others are and how they might act at any given moment (Berkay and Jenkins, 2023; Lehmann et al., 2023). Each decision, from returning a smile to suggesting a conversational topic, relies on assumptions that may or may not hold true. Managing these uncertainties is critical for productivity, well-being, and social survival (FeldmanHall and Shenhav, 2019). Combining the spontaneous and unpredictable nature of social playfulness, discussed in the previous section, with the inherent uncertainty of social interactions underscores how social playfulness amplifies both uncertainty and the cognitive effort required to navigate it to an extreme degree. Unlike routine exchanges that aim to minimize ambiguity and follow familiar scripts, playful interactions thrive on unpredictability, driven by one’s own imaginative actions and the surprising responses of the partner (Sawyer, 2000; Seham, 2001). In the context of cognition, social playfulness extensively engages multiple processes of social cognition, including recursive mutual predictions, attentional focus, mentalizing, and real-time adaptation (Lehmann et al., 2023).

To summarize, playful interactions amplify uncertainty and sustain it throughout the interaction. The constant need to attend to and anticipate the partner’s actions stimulates mechanisms of social cognition, such as mentalizing, attention allocation and real-time adaptation. We propose that the engagement of these mechanisms during episodes of social playfulness contributes to its cognitive benefits, particularly in populations where cognitive functioning is compromised.



2.3 Co-creating in uncertainty: an example

A good example of the ways in which reciprocity and uncertainty intertwine and define playful interactions can be seen in a simple playful activity known as the “Continuous Story,” a collaborative storytelling activity in which participants (here Lisa and David) take turns contributing to the development of a story.1 For instance, Lisa says: “One sunny morning, Sarah woke up and decided that today was too beautiful to go to work…” This creates the setting for the story, and now David is free to take the story in any direction: Did she go to the beach? Did her boss call? David continued: “Sarah went to her favorite coffee shop on Maple Street.” Lisa accepted his idea and elaborated: “As she walked in, the aroma of freshly baked pastries filled the air, and she noticed her favorite table by the window was available.” David: “She ordered a cappuccino and a blueberry muffin, then settled down at the table with a book she had been eager to read.” Lisa added: “Just as she was getting into her book, an old friend from high school, Alex, walked in and waved at her enthusiastically.” David accepted this idea and took it even further: “Alex joined her at the table and handed Sarah an envelope, saying, ‘I found this in my attic today and thought you might want to see it.’ Inside was a photograph of them at their high school graduation, with a strange handwritten note from Sarah on the back, reading…” and the story continues to evolve.

The Continuous Story captures the unpredictable and spontaneous nature of playfulness, since each participant needs to build on the ideas put forward by another person, which form a narrative that constantly evolves in unexpected ways. At the same time, it demonstrates how playfulness is collaborative, in that it relies on the acceptance and incorporation of other’s ideas to create a narrative that is not only new but also shared. While playful interactions mimic regular social interactions to a certain extent, they significantly amplify them by frequently creating intense imaginative experiences characterized by a heightened sense of curiosity, alertness, and flow. However, the dynamics of this activity can shift significantly when a non-playful response arises. For example, if one participant were to criticize a contribution—saying, “That doesn’t make sense”—or outright reject an idea, the collaborative flow of the activity would be disrupted. These moments reveal the delicate balance required for playful interactions: they depend on an environment of mutual acceptance, where ideas are embraced, expanded upon, and celebrated rather than constrained or dismissed.




3 Locus coeruleus: the neurobiological mechanism mediating the effects of social playfulness on cognition

The previous sections suggested that social playfulness creates a dynamic environment, rich in uncertainty and demanding cognitive flexibility and adaptability. This environment mirrors the uncertainty inherent in many real-life situations, particularly those that require exploratory moves as well as rapid cognitive and emotional adjustments, such as adapting to a new workplace or professional role, becoming a parent, or responding to a tricky comment in social conversation. In this section we propose that these demands for flexibility and exploration recruit the noradrenergic cortical arousal system, known to play a key role in situations requiring exploring, learning and adapting in the context of uncertainty (Jordan, 2024).

The cortical arousal system originates in a small brainstem nucleus, the locus coeruleus (LC), which serves as the main source of noradrenaline (NA) in the brain (Mather, 2020; Poe et al., 2020). The LC receives various signals all related to arousal (e.g., wakefulness, sleep, stress) and sends NA projections that innervate almost every region of the brain and change the receptivity and excitability of the target regions. The LC-NA system is considered to be uniquely positioned to modulate alertness and exert a significant influence over global brain states, shaping cognitive processes, and promoting behavioral adaptations (Aston-Jones and Cohen, 2005; Berridge and Waterhouse, 2003; Mather et al., 2016; Sara, 2009).


3.1 LC-NA activation is linked with uncertainty and exploratory behavior

Of relevance for its function in social playfulness, the LC-NA system plays a unique role when facing situations with high levels of uncertainty requiring novel, exploratory behaviors (Yu and Dayan, 2005). Theoretical models of LC functions suggest that in the context of uncertainty the LC-NA may serve as an alarm system for contextual switches by enhancing the saliency of sensory-induced signals, suppressing top-down expectation-driven information, and promoting new learning about the context (Aston-Jones et al., 2000; Gu, 2002; Poe et al., 2020). Accordingly, research applying both central and peripheral measures of NA have shown that LC-NA activity increases with higher levels of unpredictability and unexpected external changes (Aston-Jones et al., 2000; Poe et al., 2020; Sara and Bouret, 2012; Vankov et al., 1995). Furthermore, a broad array of studies linked the activation of the LC-NA system with increase in exploratory behaviors that are needed during states of high uncertainty when well-trained models of behavior are less productive (such as during social encounters in a foreign country). High levels of NA increase the probability of strategy shifts, whereas low levels facilitate perseverative behavior (Yu and Dayan, 2005). Complementary animal research has shown that increasing NA levels leads to more value-free-random-like exploratory behavior (Tervo et al., 2014), whereas reducing NA increases choice consistency (Jahn et al., 2018). Recent pharmacological studies in humans have indicated that value-free random exploration is attenuated under the influence of an NA antagonist during decision-making tasks (Cremer et al., 2023; Dubois et al., 2021). It has been suggested that NA may exert these effects by acting as a “reset button” that interrupts ongoing information processing, thereby inhibiting the use of previously accumulated knowledge in favor of exploring new options (Cremer et al., 2023).

As discussed in section 2, high levels of uncertainty are a defining characteristic of social playfulness, where an imaginary world is spontaneously co-created, often taking surprising turns and incorporating unpracticed social dynamics. Accordingly, we propose that playful interactions engage the LC-NA system, enabling players to adapt to continuously unfolding scenarios and explore novel responses. In support, the key role of the LC-NA has been linked with mind states related to playfulness, including curiosity (Monosov, 2024; Sakaki et al., 2018), fluid (as opposed to crystallized) intelligence (Tsukahara and Engle, 2021) and flow (Van Der Linden et al., 2021).

Notably, animal studies have shown that pharmacologically manipulating noradrenaline (NA) levels can affect social play behavior (Achterberg and Vanderschuren, 2023; Siviy and Panksepp, 2011; Vanderschuren et al., 2016). Specifically, alpha-1 adrenergic antagonists, beta-adrenergic antagonists and alpha-2 adrenergic agonists reduce social play behavior (Beatty et al., 1984; Normansell and Panksepp, 1985; Siviy and Baliko, 2000). Drugs that reduce noradrenaline reuptake also reduce rodent social play behavior via alpha-2 adrenergic receptor action (Vanderschuren et al., 2008). Consistent with alpha-2 adrenergic receptor activity reducing social play, an alpha-2 antagonist can increase social play in rodents (Siviy and Baliko, 2000). The opposing effects of different adrenergic receptors on social play makes sense; alpha-2A adrenergic receptors are generally inhibitory, including inhibiting the locus coeruleus itself via autoreceptor activity (Callado and Stamford, 1999), whereas beta-adrenergic receptors (and sometimes alpha-1 receptors) tend to be excitatory (Farzam et al., 2024). While these pharmacological approaches in rodents highlight the role of the LC-NA system in playfulness, they do not address the question of the downstream effects of engaging in playfulness, which is the focus of the current manuscript.

It is important to note that social playfulness is a complex processes, involving multiple neurobiological mechanisms and agents (Achterberg and Vanderschuren, 2023; Siviy and Panksepp, 2011), which lie beyond the scope of this manuscript. As specified in the following sections, here we highlight the pivotal role of the LC-NA system in mediating the beneficial effects of playfulness on cognition, by linking cognitive performance with arousal.



3.2 The LC-NA system modulates arousal and cognition

Models of LC-NA function help to further decipher how the uncertainty, inherent to social playfulness, enhance cognition through elevated arousal (Mather and Harley, 2016; Sara, 2009). When predictability is low, people need to be prepared for a plethora of possible scenarios, which requires elevated alertness and body’s metabolic resources (King and Williams, 2009). Studies have suggested that the brain broadcasts signals of uncertainty across widespread neural circuits via low-level arousal systems such as LC-NA which is capable of profoundly shaping the global states of the brain through the modulatory action of NA (Jordan, 2024; Yu and Dayan, 2005).

Accordingly, the recruitment of the LC-NA system increases body arousal and, in addition, promotes an efficient and appropriate cognitive response through its widespread modulation of cortical dynamics (Sara and Bouret, 2012). Specifically, it has been suggested that noradrenaline released in forebrain structures may facilitate sensory processing and enhance cognitive flexibility and executive functions (Sara, 2009). In support, previously theoretical frameworks have identified the LC-NA system as playing key roles in focused attention and attentional control (Aston-Jones et al., 2000; Aston-Jones and Cohen, 2005; Mather, 2020; Sara, 2009; Unsworth and Robison, 2017; Yu and Dayan, 2005). Abundant empirical research demonstrated the effects of specific noradrenergic manipulations on various cognitive functions, including attention, working memory, cognitive flexibility, response inhibition and emotional memory (see Chamberlain and Robbins, 2013 for a review).

We suggest that the high levels of uncertainty, instantiated by the spontaneous, unpredictable and reciprocal playful exchanges, necessitate the recruitment of metabolic resources, peripheral arousal, and the activation of the brain’s LC-NA system to adapt and navigate uncertainty. In support for this suggestion, we have found that episodes of playful interactions induced increases in self-reported subjective arousal in older adults (Golland et al., 2024) and young children (Yaffe et al., under revision2), and these increases were significantly larger than following episodes of ordinary interactions. While little research has been done on peripheral nervous system functions in playful and creative contexts, a few studies have indicated that playful interactions elicit cardiovascular and subjective arousal (Armstrong et al., 2015; Noy et al., 2015) and there are some indications for increased sympathetic activity during nonsocial creative processes, such as divergent thinking (Khalil et al., 2023; Silvia et al., 2014) and states of flow (de Manzano, 2010).

As detailed in section 4, we hypothesize that in older individuals, where age-related deterioration in LC-NA functioning may occur (Mather, 2020), the upregulation of LC-NA activation through playfulness mediates the observed improvements in cognitive performance following playful episodes (Keisari et al., 2022a; Keisari et al., 2024a; Morse et al., 2018).



3.3 The optimal positive arousal hypothesis

Notably, not all increases in arousal benefit cognition. For instance, the well-known Yerkes-Dodson law suggests that optimal performance occurs at moderate arousal levels (Yerkes and Dodson, 1908). Recent research supports this inverted-U-shaped relationship, demonstrating that peak decision-making performance is achieved at moderate arousal, while high levels are suboptimal for performance (Beerendonk et al., 2024). In line with that suggestion, stress was shown to disrupt active cognition by impairing working memory (Qin et al., 2009; Schoofs et al., 2008, 2009) and cognitive flexibility (Plessow et al., 2011, 2012; Sänger et al., 2014).

Research on LC-driven states of arousal provides the neurobiological framework for the inverted-U-shaped relationship with cognition (Aston-Jones and Cohen, 2005). Specifically, literature suggests that the NA-driven cognitive enhancement, reviewed in the previous sections, is grounded in a mid-range of LC-NA activity, where there is an optimal balance between tonic (background levels of NA release) and phasic (quick bursts of NA) LC activity (Aston-Jones and Cohen, 2005; Poe et al., 2020). Accordingly, low levels of tonic LC activity leads to inattention and poor performance, whereas an increase to an intermediate range sharpens attention and enhances behavioral performance. When an optimal state of tonic activity is coupled with maximal phasic activity (thus increasing the signal-to-noise ratio), there is high responsivity to relevant sensory stimuli and more focused attention on task-related, novel, or unpredictable stimuli. Excessive tonic LC activity leads to lowered LC phasic activity, hyperarousal, task disengagement and reduced performance (Wainstein et al., 2022). In fact, such heightened LC activity is considered to play a significant role in anxiety (Morris et al., 2020), mediating many of its symptoms (Ross and Van Bockstaele, 2021), as well as the hypervigilant responses in posttraumatic stress disorder (Naegeli et al., 2018). This suggests that overly high levels of arousal and corresponding tonic LC-NA activity may impair cognitive performance and lead to emotional negativity and anxiousness.

As discussed in previous sections, social playfulness thrives on uncertainty. While high levels of uncertainty could lead to stress and anxiety (Carleton, 2016), studies consistently demonstrate that playful interactions elevate mood and foster positive mental states (Bassis et al., 2023; Morse et al., 2018; Zeisel et al., 2018). A key part of our hypothesis suggests that social playfulness holds a unique balance between the stimulating challenge of uncertainty and the protective effects of psychological safety and connectedness. The unpredictable and reciprocal nature of playful interactions compel individuals to continuously read and adapt to their partners’ signals in order to plan the next move and reduce uncertainty (Sebanz et al., 2006; Wise et al., 2023). Notably, states of increased connectedness, occurring in cooperative settings, have been shown to foster positive social states, such as bonding, intimacy, and trust (Marsh et al., 2009; Mogan et al., 2017).

In line with this, one of the most well-documented effects of social playfulness, as reviewed in section 1.2, is its ability to significantly enhance feelings of connection and positive mental states. These include closeness, empathy (Ballon et al., 2007), elevated mood, and a strong sense of bonding (Bassis et al., 2023; Keisari et al., 2024b). Our research supports these findings, demonstrating that even brief playful interactions increased social connectedness, responsiveness, and positive affect in both older adults (Golland et al., 2024; Keisari et al., 2020) and young children (see text footnote 2).

Integrating the above, we propose the optimal positive hypothesis of social playfulness, suggesting that playful interactions encourage individuals to explore and engage in novel scripts and behaviors. These interactions, marked by frequent shifts of narrative, high levels of novelty, and continuous adaptation to partners’ signals, require heightened alertness and flexibility. To meet these demands, individuals recruit the LC-NA system, which, in turn, enhances arousal, focus, and adaptability. At the same time, the strong reciprocity and cooperative nature of play, infused with positivity and a “yes, and” mindset, cultivate intimacy and psychological safety. This sense of security transforms the radical uncertainty and ambiguity of playful interactions into a catalyst for exploration and cognitive enhancement, rather than a source of stress and fear. In support, social security was found to promote novelty-seeking, curiosity, and cognitive openness (Carnelley and Ruscher, 2000; Melen et al., 2017; Stevenson et al., 2017), liking of novel stimuli, and willingness to learn (Green and Campbell, 2000; Luke et al., 2012; Melen et al., 2017; Mikulincer and Shaver, 2020), as well as enhanced sensory processing in younger and older adults (Nagar et al., 2022). We illustrate the main components of the Optimal Positive Arousal Hypothesis in Figure 2.
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FIGURE 2
Illustration of optimal positive arousal hypothesis. Playful interactions are characterized by high levels of uncertainty, where each move is unpredictable, surprising, and critically influenced by the partner’s previous response. Navigating this social uncertainty activates the LCs-NA system, which plays a vital role in sustaining an explorative mindset and adapting to rapid changes and novel scenarios. Within the collaborative and safe environment of playful interactions, this noradrenergic activation drives significant increases in positive arousal, enhancing focus and engagement.





4 Implications for older age

Aging is generally defined as a multifactorial process, resulting in both biological and psychological changes (Hsu and Jones, 2012). The multisystem challenges of aging are well-documented, with cognitive decline at the forefront of older adults’ concerns (Salthouse, 2019). In this section we present evidence that aging is characterized by negative changes in novelty seeking (Spreng and Turner, 2021), as well as structural changes in the LC-NA system (Braak et al., 2011; Mather and Harley, 2016). Centrally, these changes were linked with decrease in mental health and cognition and enhanced chance for Alzheimer. At the last part of this section, we suggest that purposefully engaging in playful interactions may possibly address these age-related changes, by instigating exploratory behaviors, training executive functions, recruiting the LC-NA system and thus potentially preserving and enhancing cognition in older age.


4.1 Age-related changes in LC-NA

Abundant research suggests that LC plays a pivotal role in maintaining cognitive resilience in older adults and is related to the early pathological changes associated with Alzheimer’s disease (Mather and Harley, 2016).

The hallmark features of Alzheimer’s disease (AD) are tau tangles and amyloid plaques. Postmortem studies reveal that tau pathology begins in the locus coeruleus (LC) during a pretangle phase before spreading to other brain regions involved in memory (Braak et al., 2011). Furthermore, recent evidence suggests that the earliest phases of brain degeneration linked with Alzheimer’s disease are already mapped to the LC (Galgani and Giorgi, 2023; Jacobs et al., 2021). As we do not yet have in vivo measures of LC pretangle tau, we cannot know how these early phases of Alzheimer’s pathology affect cognition. However, multiple findings demonstrate that LC structural decline later in life is associated with poorer cognition. For instance, older adults who died with relatively lower LC cell density declined faster cognitively prior to death (Wilson et al., 2013).

Advances in magnetic resonance imaging (MRI) allow detection of LC-specific contrast in regions corresponding to noradrenergic LC cells (Keren et al., 2015). These techniques have generated considerable evidence indicating that a higher LC MRI contrast is associated with better cognition in older adults (Clewett et al., 2016; Dahl et al., 2019; Liu et al., 2020). Specifically, a higher LC MRI contrast was shown to be associated with better episodic memory (Dahl et al., 2019, 2023; Hämmerer et al., 2018), higher subjective cognition (Bell et al., 2023), and reduced risk of developing mild cognitive impairment (Elman et al., 2021).

LC responsiveness to novelty appears to decline with increasing AD-related tau pathology. For example, functional MRI studies show that reduced LC activation to novel stimuli correlates with greater tau pathology and cognitive decline (Prokopiou et al., 2023). Animal studies further highlight the LC’s protective role: in a rat model of LC pretangle pathology, phasic LC stimulation (mimicking novelty responses) prevented memory decline and limited tau spread, while tonic stimulation or no stimulation did not (Omoluabi et al., 2021). These findings suggest that intermittent LC bursts tied to novelty may counteract the harmful effects of tau pathology.

Dahl et al. investigated the link between arousal, LC-NA activity and selective attention in younger and older adults (Dahl et al., 2020). They found that older adults displayed reduced noradrenergic responsiveness compared to younger adults, indicated by blunted pupil dilation, a non-invasive proxy for LC activity, and EEG responses. Crucially, they showed that both younger and older adults with a more responsive noradrenergic system performed better on attention tasks. This finding suggests that a robust and responsive LC-NA system supports attentional abilities throughout the lifespan, and its decline may contribute to the attentional difficulties experienced by some older adults.

Overall, these animal and human studies indicate that maintaining LC integrity in aging may help cognition in two ways. NA modulates cognitive processes such as episodic memory, working memory, and inhibition of irrelevant information. Impairments in the LC–NA system is thus likely to disrupt these cognitive processes. In addition, the LC–NA may contribute indirectly to cognitive function. It has long been observed that factors such as social engagement and learning seem to protect against cognitive impairment even when Alzheimer’s disease neuropathology is present in the brain (Stern, 2012). The emerging findings on the LC–NA system in aging and dementia suggest that this system may support these “cognitive reserve” effects (Robertson, 2013). We therefore suggest that cognitive interventions that involve exposure to new and stimulating experiences, such as learning new skills, engaging in complex problem-solving, and social playfulness may help maintain LC function and slow cognitive decline (Mather and Harley, 2016).



4.2 Age-related changes in exploration and novelty-seeking

As adults age, cognitive processes shift significantly. Adaptive control processes that support rapid and flexible thinking decline, while accumulated knowledge about oneself and the world grows (Spreng and Turner, 2021). This trajectory in cognitive aging encourages an exploitative mental mode, where the system tends to rely on existing prior knowledge to compensate for age-related sensory and cognitive changes. Accordingly, the levels of novelty-seeking, exploratory behaviors and novel choices significantly drop with age (Spreng and Turner, 2021) and multiple exploration-related traits, motivations and behaviors tend to decline (Costa et al., 2000; McCrae et al., 1999; Ziegler et al., 2015). Prominent examples are reductions in curiosity, a key driver of novelty-seeking behavior (Monosov, 2024; Sakaki et al., 2018), openness to experience, i.e., a person’s willingness to explore new ideas and experiences (Brodaty et al., 2010; Giambra et al., 1992; Kashdan and Silvia, 2009), variety seeking (Novak and Mather, 2007) as well as sensation- seeking, i.e., the tendency to pursue novel, varied, and intense experiences (Lawton et al., 1992). Animal studies mirror these findings, by showing that older animals demonstrate reduced exploratory behavior in novel situations (Collier et al., 2004; Dellu et al., 1994). A recent study showed that the extent of this exploitation bias in older adulthood is associated with lower microstructural integrity of the locus coeruleus (Turner et al., 2024).

Crucially, increased responsiveness to novelty in older age has been linked with better wellbeing, physical and mental health (Ferguson and Bibby, 2012) as well as performance in cognitive tasks involving learning, attention and memory (Bunzeck et al., 2012; Daffner et al., 2006). It has been previously proposed by others that practicing novelty and exploration may protect against age-related cognitive decline and promote adaptive aging (Ferreira et al., 2015; Sakaki et al., 2018). In the next section, we propose that social playfulness can act as a safe environment for maneuvering social novelty, uncertainty and surprise, training the related cognitive functions and neurobiological mechanisms, and potentially promoting healthy cognitive aging.



4.3 Social playfulness can facilitate better aging by training the LC-NA system and maintaining explorative and open mindset

As described in the previous two sections, aging is characterized by cognitive and neurological changes, including a decline in adaptive control processes that impacts daily functioning (Salthouse, 2019). Research highlights that these changes, in particular the decline in openness and sensation- seeking, contribute to decreased motivation for new experiences, which in turn is associated with a decrease in cognitive functions (Kashdan et al., 2009; Lawton et al., 1992; Sakaki et al., 2018). These reductions in exploration in aging are closely related to neurological alterations, especially involving the locus coeruleus-noradrenergic system (Mather, 2020; Mather and Harley, 2016). Furthermore, evidence links LC-NA integrity to improved cognitive functions in older age, as well as a lower risk of developing mild cognitive impairment and the early stages of Alzheimer’s pathology (Dahl et al., 2019, 2023; Hämmerer et al., 2018). While further research is needed to establish the optimal types and timing of interventions, the literature suggests that promoting safe exploration and novelty, potentially by stimulating the LC-NA system, holds significant promise for preserving cognitive health and promoting successful aging (Aston-Jones and Cohen, 2005; Daffner et al., 2006; Mather and Harley, 2016; Sara and Bouret, 2012).

At the outset of this paper, we introduced the core principles of playful social interactions—unpredictability and reciprocity—and highlighted how they instigate novelty and exploration in a safe setting (Huizinga, 1949; Shen and Masek, 2023; Winnicott, 1971). These interactions, characterized by spontaneous and reciprocal engagement, encourage creativity and adaptability in a positive and accepting environment (Felsman et al., 2020; Hainselin et al., 2018; Sawyer, 2000). This form of playfulness can serve as a potent tool for engaging the cognitive processes that are most susceptible to decline with aging (Keisari et al., 2022a; Keisari et al., 2024a). Specifically, engagement in uncertain and reciprocal activities can stimulate executive functions such as working memory, attention flexibility, and inhibition that typically decline in older age and that are linked with LC function (Mather and Harley, 2016). Building on the observed short-term effects of playfulness, we hypothesize that long-term interventions centered on social playfulness could provide older adults with cognitive training targeting these critical functions. Furthermore, if, as proposed in this manuscript, social playfulness engages the LC-NA network, a continuous practice in such interactions could not only mitigate cognitive decline but also enhance cognitive and neural resilience, thereby promoting healthier aging.

Finally, playful interactions are inherently social, relying on collaboration between participants (Bermant, 2013). The deep reciprocity embedded in social playfulness was found to foster a sense of closeness and belonging among older adults (Keisari et al., 2020; Morse et al., 2018; Woslov et al., 2024). In this context, social playfulness may represent a viable intervention to address the social isolation and loneliness experienced during aging, a condition strongly associated with cognitive decline and compromised mental health (Cudjoe et al., 2020; Shankar, 2017).




5 Future directions

The proposed framework of LC-driven optimal positive arousal in social playfulness and its links to cognitive functioning in older adults synthesizes findings from diverse literature and warrants empirical testing. First, the optimal positive arousal hypothesis can be evaluated using short, lab-adapted playful interactions. Neural mechanisms, particularly LC involvement, can be assessed using imaging techniques alongside peripheral measures like pupillometry (Clewett et al., 2018; Fan et al., 2023). These metrics, combined with markers of sympathetic activity and subjective reports of arousal and mood, could determine whether playful interactions—compared to more predictable control interactions—elicit heightened arousal and whether this arousal mediates cognitive improvements immediately following such episodes. Furthermore, indices of phasic and tonic components of LC activity, as well as of pupillometry and galvanic skin responses may indicate whether playful interactions indeed induce both tonic and phasic increases, as suggested by models of optimal arousal (Aston-Jones and Cohen, 2005; Nieuwenhuis et al., 2011). Additionally, controlled lab experiments manipulating levels of cooperation and support in playful interactions could explore whether psychological security is necessary to buffer the potential stress of unpredictability and whether heightened negative arousal impairs subsequent cognitive performance. Centrally to the current manuscript, examining age-related sensitivity to these factors can deepen our understanding of how playfulness supports cognitive functioning in older adults, potentially revealing age-specific mechanisms.

The demonstrated short term effects on cognitive performance in older adults (Benjamini et al., 2024; Golland et al., 2024; Keisari et al., 2022a; Keisari et al., 2024a), alongside the potential to enhance LC neural integrity and excitability through playfulness training (Mather and Harley, 2016), underscore the urgent need for further research into the long-term impacts of social playful interventions in aging populations. Longitudinal studies could determine whether such interventions yield enduring benefits for cognitive functioning. Moreover, future research should adopt dose-response designs to identify the optimal frequency and intensity of playful interactions necessary to maximize cognitive and emotional gains, providing actionable guidelines for intervention development.

In addition to its theoretical significance, this paper underscores the practical and implementational potential of social playfulness as an intervention for enhancing cognitive health and resilience in older adults. Playful interactions provide a natural and ecological approach that leverages the inherent human tendency to engage in play (Feniger-Schaal et al., 2024; Proyer, 2013; Shen, 2020; Shen and Masek, 2023). Unlike computer-based training programs, these activities are holistic, enjoyable, cost effective and intrinsically motivating, making them particularly suitable for older populations. These simple and accessible practices can be seamlessly incorporated into routine care settings, such as community centers, assisted living facilities, or home environments, offering a practical and scalable means of cognitive stimulation (see for example Bassis et al., 2023; Keisari et al., 2020; Morse et al., 2018). Lifestyle-focused research should further explore how the core elements of social playfulness—spontaneity, exploration, and connectedness—can be integrated into daily routines. Encouraging older adults to adopt social playfulness in their everyday lives has the potential to enhance both cognitive and psychological well-being, demonstrating the wide-reaching applicability of this approach. These research directions will not only strengthen the theoretical framework but also highlight the practical value of social playfulness in promoting healthy aging.
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Footnotes

1      The example presented here is purely fictional and was created solely for the purpose of illustrating this discussion.

2      Yaffe, D., Shtoots, L., Reuveni, O., Keisari, S., and Golland, Y. (under revision). Short playful interaction improves executive functions in children. Sci. Rep.
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Art therapy (AT) has been proposed as a treatment for post-traumatic conditions, potentially by providing somatic sensory input that can (i) enhance the client’s sense of self and embodiment, (ii) modulate arousal, and (iii) aid in rethinking and reframing traumatic memories. However, evidence supporting AT as a treatment for dissociative disorders remains limited. The theoretical basis for the efficacy of AT is discussed in relation to findings regarding the traumatized person’s brain and mindset, as well as its altered functional network connectivity. It is crucial to consider specific alterations in brain networks associated with trauma, particularly those occurring in the deep brain regions, which include the midbrain, the brainstem, and the cerebellum. The hypothesis suggests that early or severe trauma can impair the brain’s higher regulatory functions, as explained by the cascade theory. This theory explains how diverse activation patterns within the midbrain’s periaqueductal gray (PAG) of the midbrain influence the limbic system and cortices, thereby modulating states of being and behavior. Phase-specific, resource-oriented, and long-term therapy for complexly traumatized and dissociative individuals can benefit from novel insights from neuroimaging studies to inform and enhance therapeutic methods. This is illustrated in a clinical vignette with a client diagnosed with dissociative identity disorder (DID), where deep brain reorienting (DBR) was combined with relational AT. The AT component is hypothesized to have facilitated a sense of grounding in the present moment and enhanced the client’s access to her neurophenomenological self. Moreover, changes may have occurred at implicit and non-verbal levels. DBR is believed to have helped the client remain present with her previously avoided and unbearable internal experience. To validate these assumptions, the second author conducted a semi-structured interview that focused on the client’s experiences of being dissociative and in psychotherapy, including the effect of DBR when introduced after AT. The client’s experiences were articulated through a thematic analysis of the interview, which yielded the following themes: Loneliness, getting help, and moving towards togetherness. Further research on and development of therapy methods that enhance the neuroplasticity necessary for highly dissociative clients to change and heal are highly recommended.
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Introduction

The article offers a review of research on how our minds and brains are affected by early traumatization. The subsequent section delineates the therapeutic interventions necessary to facilitate the transition of clients with early trauma, who often struggle with intrusive memories and depersonalization, toward a sense of agency and control over their past experiences. A clinical vignette illustrates this process using a client with dissociative identity disorder (DID). DID is characterized as a trauma-induced condition exhibiting discontinuities in the sense of self and agency (DSM 5-TR, 2022). The clinical vignette will show how RAT and DBR can be applied during therapy, positive changes supposedly related to the therapy, and the client’s reflections on the experience after/during therapy. AT is a therapeutic modality that utilizes creative visual techniques to facilitate individuals’ self-expression to examine their nonverbal arts-based creations, encompassing symbols and metaphors (King, 2016). The relational art-making process in RAT is grounded in relationally attuned, psychodynamic interventions (Springham and Huet, 2018). Both AT and RAT are theorized to enhance self-understanding, agency, and the individual’s capacity to relate to and overcome limitations and challenges (King, 2016). DBR is a trauma psychotherapy that aims to facilitate the processing of traumatic experiences by tracking the original sequence of physiological responses that occurred when parts of the brain’s deep structures, e.g., the brainstem and the midbrain, were alerted to a threat or an attachment disruption (Corrigan and Christie-Sands, 2020; Corrigan et al., 2025). The objectives of this article are to:

A, give an overview of recent neurobiological findings concerning the impact of traumatization, including attachment wounds and neglect, on the developing brain and this subsequent influence on the integrative capacity of adult clients, as shown by studies of connectivity by fMRI.

B, sketch a framework for the relational and neurophysiological processes that affect AT-based interventions with severely traumatized and dissociative clients.

C, underscore the vulnerability of appraisal processes in such clients and emphasize the necessity for interventions, including arts-based ones and DBR, to be adapted to accommodate this instability.

D, discuss the potential of RAT and DBR, when utilized in conjunction, to amplify healing processes, particularly in cases of severe dissociative disorders, such as DID.

The reflections should be meaningful for other therapists who employ somatic sensory input methods with clients struggling with the after-effects of significant traumatization, as outlined by Kearney and Lanius (2022). These methods have the capacity to modulate arousal, thereby facilitating clients’ progression towards a coherent sense of self. This assertion is supported by empirical evidence from expressive arts therapies, which include the therapeutic application of music, dance, theatre, art, and creative writing in therapeutic settings (Baker et al., 2017; Hass-Cohen and Clyde Findlay, 2015; King, 2016; King et al., 2019; Malchiodi, 2020; Rudstam, 2023; Vaisvaser et al., 2024). The capacity to modulate arousal also applies to DBR, a novel approach to the treatment of trauma-related disorders (Corrigan and Christie-Sands, 2020; Corrigan et al., 2025; Kearney et al., 2023a). DBR aims to access the core of a traumatic experience by tracking the original physiological sequence in the midbrain and brainstem.

In therapeutic practice, several therapy methods might be used simultaneously. Expressive arts imply a multimodal approach (Levine and Levine, 2011; Malchiodi, 2020; Rappaport, 2022; Vaisvaser et al., 2024). Art therapy (AT) can be a multi-faceted phenomenon due to clinical adaptations to certain client groups and the therapist’s orientation. Guided Imagery and Music (GIM) interventions have been found to incorporate AT (Rudstam et al., 2022). The development of mixed forms of AT and mindfulness has emerged from a combination of Gendlin’s Focusing (Gendlin, 1978) and AT, namely, focusing-oriented art therapy (FOAT) (Rappaport, 1988, 2010) or AT and mindfulness-based stress reduction (MBSR) (Joshi et al., 2021). Cognitive behavioral therapy (CBT) (Sarid et al., 2017), psychodynamic approaches (Eren et al., 2014), and person-centered approaches of AT (Rappaport, 2022) have been developed and researched. AT has been integrated (Gomez, 2019; Sigal and Rob, 2021) in eye movement desensitization and reprocessing (EMDR) (Shapiro, 1995, 2012). AT is a therapeutic technique that aims to bypass the spoken word and engage the sensing body. This process is believed to activate neuronal circuits that reshape behavior, images, emotions, and cognitions (Malchiodi, 2020; Schore, 2012; Vaisvaser, 2021).


Interpersonal factors within therapy and art therapy

In their seminal work on the effect sizes of psychotherapy, Wampold and Imel (2015) found that any psychotherapy was more effective than no treatment (d = 0.80). The average differences in efficacy between specific practices were small, d < 0.20. Common factors, such as alliance (d = 0.57), empathy (d = 0.63), and congruence (d = 0.49), were found to have a substantial impact on the outcomes of the studied therapies. In the context of AT, the therapeutic relationship can be regarded as reinforced and solidified during the art-making process (Vaisvaser et al., 2024), thereby amplifying these common factors contingent upon the client’s acceptance of the treatment modality. Other methods can also promote positive outcomes through their specific interventions.

In the context of therapy, the development of an earned secure attachment (Schore, 2003a,b) can be facilitated by poignant “moments of meeting” (Duarte et al., 2020; Stern, 2004). Consequently, clients’ “implicit relational knowing” (Boston Change Process Study Group, 2010, 2018; Stern et al., 1998) can undergo transformation. This transformation is purportedly facilitated by moments of interpersonal neuronal synchrony (Redcay and Schilbach, 2019), where collaborative attention of therapist and client in RAT can foster new embodied narratives (Springham and Huet, 2018). In conjunction with art as a “third hand,” the beneficial, non-intrusive support provided by an attuned therapist can potentially enhance novel experiences of togetherness (Carr, 2014; Kramer, 1972). Such experiences allow for changes in the implicit relational domain and potentially rebuild attachment patterns through shared primary intersubjectivity (Trevarthen, 1979). In this way, the RAT experience shares similarities with the early developing sensory-motor processes of interaction between infant and caregiver. The efficacy of RAT may be partly attributed to its ability to concretize the therapist’s care.

The therapeutic relationship is potentially rendered more authentic through engagement in relational aesthetic experiences (Vaisvaser et al., 2024), facilitating the expression, experience, and sharing of positive effects and emotional states. Such an approach has the potential to alleviate affect phobia (Nijenhuis, 2017), foster the development of new states of being, and lead to altered regulation patterns. The “art as co-therapist” approach has been shown to facilitate experiences that can lead to changes in deep perceptions of self-others. Vaisvaser et al. (2024) postulated that the integration of sensory perception and salience detection with self-referential processing is a plausible hypothesis for the efficacy of AT. Consequently, heightened levels of (epistemic) trust, as posited by Fonagy and Luyten (2015) and Li et al. (2023), can be attained.

A drawing of one’s body can be defined as the appraised sum of the neurophenomenological self’s experience of the lived body from a first-person perspective (Lutz et al., 2024) and its images of itself in the world at a given time (Gerge et al., 2020). Body images can deepen clients’ understanding of implicit processes and increase their regulative capacity. Recent advancements in the field of neuroscience have unveiled that the sense of self and the sense of others are intricately linked to the brain’s ability to effectively integrate and segregate multiple networks (Di Plinio et al., 2020). These networks are influenced by external stimuli, such as artistic experiences (Bolwerk et al., 2014; Hutton, 2014; Vessel et al., 2013). The potential of the arts to facilitate integration in therapy is an area of research still in its early stages of development (Carolan and Stafford, 2018; Malhotra et al., 2024). In the context of interpersonal relationships, the arts have been shown to have a positive impact on sensory experiences and related brain activity (Vaisvaser et al., 2024).




The trauma spectrum

Post-traumatic stress disorder (PTSD) is a psychiatric disorder that afflicts people who have experienced or witnessed traumatic events. The condition is characterized by intrusive memories, avoidance behaviors, and alterations in cognitive and emotional processes (DSM 5-TR, 2022). A systematic review of recently published observational studies (2015–2019) on PTSD in the US revealed significant variation in prevalence estimates due to differences in study designs (Schein et al., 2021). The 1-year prevalence ranged from a minimum of 2.3% to a maximum of 9.1%, and the lifetime prevalence from 3.4 to 26.9%. In military populations, the 1-year prevalence varied from 6.7 to 50.2%, and the lifetime prevalence from 7.7 to 17.0%. PTSD is frequently accompanied by other conditions, including dissociative symptoms, which affect up to 44% of individuals with the disorder. Additional symptoms of derealization and depersonalization are characteristic of the condition (Lanius et al., 2010a; White et al., 2022).

Complex PTSD (CPTSD) is prevalent in both clinical and general population samples, with a 1–8% population prevalence and up to 50% prevalence in mental health facilities (Maercker et al., 2022). In clinical samples of trauma victims, preliminary evidence suggests that CPTSD is a more prevalent condition than PTSD (Karatzias et al., 2018). Complex PTSD is regarded as a more severe form with changes in self-organization and more pronounced personality changes compared to PTSD. CPTSD is associated with traumatic events that begin earlier in life and are perpetrated by acquaintances (Guzman Torres et al., 2023). Not only childhood trauma but also other forms of inescapable stress in adulthood, such as vehement and overwhelming experiences fulfilling the requirements of A-criteria, are associated with PTSD and CPTSD. A UK study of asylum seekers and victims of trafficking revealed that two-thirds (66.23%) met the criteria for ICD-11 CPTSD (Jowett et al., 2021). The symptoms of CPTSD include those of PTSD, as well as disturbances in self-organization (DSO). These disturbances include affective dysregulation, characterized by severe and persistent challenges in managing emotions; a negative self-concept and low self-worth; and difficulties in relationships, which manifest as struggles in feeling close to others and maintaining interpersonal relationships (ICD-11, 2022).

The impact of traumatization on the body, mind, and brain is well understood by clinicians and traumatized individuals alike. In the following discussion, disorders from the trauma spectrum will be examined, including posttraumatic stress disorder (PTSD), complex posttraumatic stress disorder (CPTSD), PTSD of a dissociative subtype, and DID. This is because, in most cases, individuals with DID exhibit symptoms consistent with all the mentioned syndromes (Loewenstein et al., 2024). However, more severe and earlier-onset abuse appears to distinguish DID from other disorders (Boon and Draijer, 1993). Severe, chronic childhood trauma was found to be present in the histories of almost all individuals with DID (Dorahy et al., 2014), and Raison and Andrea (2023) found in their systematic review of data from 1990 to 2022 that DID appears to be more correlated to reported childhood traumas than other disorders. However, the researchers state that more research is required because DID remains understudied (Raison and Andrea, 2023).

The toxic level of stress resulting from early and ongoing exposure to adverse childhood experiences (ACEs) (Anda et al., 2006; Novais et al., 2021). has been shown to increase the risk of developing complex refractory posttraumatic conditions, including severe pathological dissociation (Schalinski et al., 2016; Teicher et al., 2022; Loewenstein et al., 2024). According to Teicher and Samson (2016), the neurobiological effects of abuse and neglect on the developing brain may result in a persistent sense of fear, heightened stress responses, and challenges in maintaining calm. Various forms of childhood trauma have been shown to impact the central nervous system, its functional networks, and the brain’s neuroanatomy, contributing to significant difficulties in self-regulation, agency, and interpersonal relations (Teicher and Samson, 2016). This phenomenon is believed to be influenced by elevated stress hormone levels during critical periods of development, particularly in cases where the child is subject to the influence of malevolent significant others. The absence of experiences essential for the development of the social brain in early childhood, as determined by genetic predispositions, can also have a detrimental impact on brain development and personality formation (Schore, 2009). Medicated depression is a condition in which childhood trauma has been found to be remarkably high, with a magnitude of 75.6% (Negele et al., 2015). Moreover, borderline personality disorder (BPD) is a syndrome where researchers highlighted the trauma-generated antecedents of the condition (Bozzatello et al., 2021; Lieb et al., 2004; van der Kolk et al., 1994). Greater attention is asked for regarding the relationship between BPD and DID, as BPD dissociation was associated with increased BPD symptom severity, self-harm, and reduced psychotherapy treatment response (Al-Shamali et al., 2022). According to Ross (2000), the absence of adequate love, care, and protection in early childhood can have devastating consequences. Dissociative and overmodulated subtypes of PTSD, such as the PTSD dissociative subtype, have been associated with a higher risk of depression and more childhood adversities in comparison to PTSD (Lanius et al., 2012; Schalinski et al., 2016; van Huijstee and Vermetten, 2018). PTSD of a dissociative subtype encompasses symptoms such as feelings of detachment and disruption in one’s sense of self (depersonalization) and surroundings (derealization). This phenomenon is associated with an elevated risk of suicidal self-injury (Srinivasan et al., 2022). From this perspective, PTSD is neither the sole nor the most prevalent condition experienced by survivors in the aftermath of trauma (Grossman et al., 2017).


Dissociative identity disorder

DID affects 1–1.5% of the general population (Tyson and Brand, 2017; Loewenstein et al., 2024). Foote et al. (2006) found that dissociative disorders (DD) were highly prevalent (29%) in a clinical population with high prevalence rates for childhood physical and sexual abuse. In chronic outpatients requiring long-term care, 6% of subjects met the diagnostic criteria for DID (Foote et al., 2006), and typically, the condition had not been previously diagnosed. DD is thus prevalent in clinical populations, albeit underdiagnosed (Brand et al., 2016; Hawayek, 2023). In several outpatient studies, 12–29% of subjects met the criteria for DD, while 2–6% met the criteria for DID, with an average of 5% (Loewenstein et al., 2024).

Trauma-related pathological dissociation is characterized by disruptions in one’s sense of self, perceptions, and affective responses (Lebois et al., 2022, 2023). The predisposition for developing DID (Dorahy et al., 2014, 2015) reportedly includes an innate high capacity to enter hypnotic states and/or to dissociate (Dell, 2009; Kluft, 2009, 2012; Purcell et al., 2024). The development of DID is believed to be influenced by early childhood trauma, with the condition arising from the interaction of a child’s early experiences with caregivers who exhibit a lack of emotional regulation or who are perceived as frightening or abusive (Loewenstein et al., 2024). The hypothesis suggests that experiences of early childhood trauma can lead to a disruption in the development of interpersonal regulation, potentially resulting in the manifestation of DID. However, the role of D-attachment in this process remains a subject of debate (Granqvist et al., 2017), though the presence of D-attachment has been documented (Lyons-Ruth et al., 2006). Children with type-D attachment and betrayal trauma scripts (Herman, 2011) may be more susceptible to dissociative development (Loewenstein, 2023), which is hypothesized to be related to severe shame experiences when seeking attachment and comfort from unpredictable caregivers (Loewenstein, 2023).

The phenomenon of DID has been shown to be a syndrome with distinct neurobiological markers, according to Lebois et al. (2023), Purcell et al. (2024), and Lebois et al. (2021), and a coping mechanism when a child endures severe interpersonal dysregulation (Loewenstein, 2023). DID has been described as a phenomenologically distinct way of being (Reinders et al., 2014; Lebois et al., 2022). DID is theorized to be a response to an interpersonal reality, particularly in cases where caregivers have been unhelpful or even threatening during early childhood (Liotti, 2013; van der Hart, 2018). DID is characterized by chronically evoked defense states, marked by helplessness, hypo-arousal, and lower levels of consciousness (Loewenstein et al., 2024). In DID, these states can be interrupted by hyper-aroused states (Lebois et al., 2022). According to Purcell et al. (2024), DID exists on a continuum with PTSD, with more severe dissociative symptoms corresponding to a more dominant internally oriented and goal-directed cognition (Purcell et al., 2024). This is, supposedly, an early-developed strategy to rely on internal problem-solving in the face of unreliable or dangerous caregivers. In such upbringings, the capacity to disengage from sensory experiences might be advantageous in preventing overwhelming distress. Such adaptations may have been advantageous in the past, but they can impede the future lives of individuals with severe dissociative tendencies.



The brain structures and functions post-traumatization

The subsequent section will delineate the way the human nervous system may be influenced by psychological trauma and severe attachment wounds. At present, the causality of these findings necessitates further elaboration, as the novel neurobiological findings are still in their nascent stages, and the field is undergoing rapid development. However, upon ongoing validation, these findings have the potential to substantially elucidate and enhance psychotherapeutic interventions, including an understanding of nonverbal change processes. Dysregulation and post-traumatic symptoms may arise when threats and attachment distortions affect deep brain regions, such as the brainstem, the midbrain, and the cerebellum (Perry, 2019; Perry et al., 2020; Kearney and Lanius, 2022). This, in turn, can disrupt the cortices, potentially resulting in a deficiency in integration between the brain’s evolutionary psychobiological systems. Consequently, the brain’s nested hierarchies may no longer function optimally (Panksepp, 1998, 2012). The prefrontal cortex (PFC) and the hippocampus are important in top-down regulation and amplifying signals and network dynamics underlying exploratory behavior (Malik et al., 2022). They are in contact with the left and right amygdala in the brain’s temporal lobes. The amygdalae regulate various functions, including impulsivity, aggressivity, fear learning, and fear extinction (Hamm and Weike, 2005).

However, in cases of complex traumatization, these structures can be compromised. The auditory, visual, and somatosensory cortices, along with the pathways in the midbrain that process and convey aversive experiences, are particularly vulnerable, according to Teicher and Samson (2016). Then, aversive experiences can lead to enduring changes in brain function and HPA axis responsiveness to stress (Teicher and Samson, 2016), associated with morphological alterations in the dorsal lateral prefrontal cortex (dlPFC), insula, and precuneus (Zhong et al., 2020). A constant state of hyperarousal in response to perceived stressful situations can lead to changes in the size of brain structures and how they interact with each other, according to Chalavi et al. (2015a,b) and McEwen et al. (2016). The presence of structural and functional alterations in the brain has been observed in individuals with PTSD (Hedges and Woon, 2010; Karl and Werner, 2010), PTSD of a dissociative subtype (Lotfinia et al., 2020), CPTSD (Schlumpf et al., 2022), and DID (Purcell et al., 2024).

A comprehensive review of magnetic resonance imaging (MRI) findings on structural and functional alterations in the brain of psychiatric patients revealed that brain structures such as the frontal and temporal cortices, amygdalae, hippocampus, insulae, and the brainstem appear to be impacted by traumatic experiences, particularly in patients with dissociative symptoms (Lotfinia et al., 2020). For instance, patients with DID exhibited smaller cortical and subcortical volumes in the hippocampus and amygdala when structural volume was studied with MRI. Additionally, parietal structures implicated in perception and personal awareness exhibited diminished volumes, as did frontal structures involved in movement execution and fear learning, according to Blihar et al. (2020).

Another comprehensive study revealed that individuals with PTSD exhibited significant gray and white matter reductions in the cerebellum compared to controls. The persons with PTSD demonstrated smaller total cerebellar volume and reduced volume in specific subregions compared to healthy controls (Huggins et al., 2024). Furthermore, cortical thinning was identified in women with PTSD following physical, emotional, and/or sexual assaults perpetrated by a spouse or intimate partner (Lee et al., 2023). Additionally, survivors of torture with PTSD exhibited cortical thinning compared to healthy individuals, according to Liddell et al. (2022). Prolonged stress has been demonstrated in several studies to result in a reduction of the hippocampus’s volume and functions at the cellular level (Almarzouki, 2024). Early life stress has been shown to alter hippocampal plasticity and memory (Kim et al., 2006). This phenomenon occurs independently of the diagnosis of PTSD, although additional hippocampal reduction has been observed in individuals with PTSD compared to a trauma-exposed group without PTSD (Woon et al., 2010).

Smaller hippocampal volumes have been reported in individuals with PTSD and DID, according to Chalavi et al. (2015a), where smaller global and subfield hippocampal volumes significantly correlated with higher severity of childhood traumatization and dissociative symptoms. Dissociative amnesia has been found to correlate uniquely and significantly with reduced bilateral hippocampal subfield volumes (Chalavi et al., 2015a). Additionally, Dimitrova et al. (2023) have demonstrated that emotional neglect, a form of traumatization, exerts a particularly deleterious effect on hippocampal volume and is interlinked with dissociative amnesia (Figures 1–4). See Figure 1 illustrating structures of the brain impacted by traumatization and mentioned in the text, Figure 2 illustrating the cortico-basal-thalamo-cortical loops of the brain, Figure 3 illustrating the default mode network or DMN, and Figure 4 depicting the sensorimotor network, or SMN, and the central executive network, or CEN.
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FIGURE 1
 The brain exhibits structural alterations in response to traumatization, as evidenced by the extant literature. The impact of complex traumatization on the brain has been demonstrated in a wide range of studies, with research highlighting the involvement of the hippocampus in PTSD (Logue et al., 2018) and in cohorts with DID and other dissociative disorders (Chalavi et al., 2015a,b). Furthermore, brain scans have shown cortical thinning in torture survivors with PTSD (Lee et al., 2023; Liddell et al., 2022). Atrophy of the hippocampus and amygdala due to prolonged high stress has also been found (McEwen and Gianaros, 2010; Liddell et al., 2022). Furthermore, reduced amygdala volume, partly due to hypometabolism in the caudate nucleus compared to healthy controls, was also found in torture survivors (Liddell et al., 2022). In addition, people with PTSD also had smaller total cerebellar volume and reduced volume in subregions compared to healthy controls (Huggins et al., 2024).
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FIGURE 2
 Traumatic experiences have a pervasive, cascading impact on both vertical and horizontal connectivity within the brain (Kearney and Lanius, 2022). These circuits of the SN play a crucial role in regulating behaviors. When these circuits become disrupted, they may contribute to visual fear processing through pathways from superior colliculi in the midbrain, impacting thalamus–amygdala pathways (Yoshii, 2021). This disruption can lead to symptoms such as rumination, obsessiveness, and a hollow sense of bodily self (Corrigan and Christie-Sands, 2020).
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FIGURE 3
 The DMN constitutes a large-scale brain network predominantly comprising cortical midline structures, including the dorsal, anterior, and ventral medial prefrontal cortex (MPFC), the posterior cingulate cortex (PCC), precuneus, the left and right parietal cortex, and the angular gyrus. In individuals who have not experienced trauma, the DMN facilitates spontaneous introspection and the capacity for time travel (Kearney and Lanius, 2024). The relationship between early trauma, disturbances in DMN regions, and psychopathology has been uniformly confirmed (Tian et al., 2022), and severe trauma impacts DMN functioning (Liddell et al., 2022). According to Liddell et al. (2022), torture survivors showed increased dynamic functional connectivity between the CEN and DMN, which suggests an adaptive over-regulative response with heightened top-down cognitive control. This response can result in diminished self-knowledge capacity and potentially trigger emotional rigidity, inflexibility, and withdrawal. The close connection between the DMN and deeper brain regions, such as the caudate nucleus, a region that is downregulated after torture, suggests that traumatized individuals may experience impaired procedural and associative learning, as well as reduced inhibitory control of actions (Liddell et al., 2022).
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FIGURE 4
 The sensorimotor network (SMN) and the central executive network (CEN) are implicated in executive function and goal-directed behavior in healthy subjects (Uddin et al., 2019). However, in complex traumatization, the CEN overmodulates subcortical brain activity, resulting in the suppression of somatic sensory information from deeper brain regions from reaching higher-order regions. Consequently, the sensorimotor network (SMN) and the posterior default mode network (DMN), as illustrated in Figure 3, are hypothesized to be hyper-coupled, resulting in diminished differentiation (Kearney et al., 2023b). Such a neurophysiological basis could contribute to the array of dissociative states frequently observed in complex traumatization and dissociation, including depersonalization, re-experiencing flashbacks, and decontextualized flashbacks.




The functional networks and the connectivity patterns of the traumatized brain

In their review of MRI studies of the brains of psychiatric patients, Lotfinia et al. (2020) noted that dissociative processing does not occur in a limited number of specific brain regions. Instead, it appeared associated with distinct neural signatures. Recent developments in brain research related to stress and trauma have focused on functional brain networks and how they potentially cooperate (Jin et al., 2023; Shaw et al., 2023). Traumatic experiences are hypothesized to have a widespread, cascading impact on the connectivity of the brain’s networks (Kearney and Lanius, 2022). Shaw et al. (2023) found that participants with PTSD of a dissociative subtype exhibited widespread functional hyperconnectivity among subcortical regions, sensorimotor-related networks, and other intrinsic connectivity networks compared to controls. In a separate study, Rabellino et al. (2015) identified altered functional connectivity within three large-scale intrinsic connectivity networks (ICNs) in individuals with PTSD while they processed threat-related stimuli. These networks include the Central Executive Network (CEN), also known as the Dorsal Frontoparietal Network (DFPN), as previously described by Uddin et al. (2019), the Salience Network (SN), and the Default Mode Network (DMN). The networks were found to be affected during both sub- and supraliminal processing of threat-related stimuli (Rabellino et al., 2015).

Lebois et al. (2021) intrinsic network connectivity analysis of functional MRI scans obtained from 65 women with histories of childhood abuse, current posttraumatic stress disorder (PTSD), and dissociation identified seven networks, thereby establishing a brain basis for trauma-related dissociation. Their connectivity estimates were derived from a novel machine-learning technique using individually defined homologous functional regions for each participant (Lebois et al., 2021). The identified networks included the Visual Network, the Sensory-Motor Network (SMN), the Dorsal Attention Network (DAN), the Ventral Attention Network (VAN), the Limbic System Network (Limbic or Salience Network, SN), the CEN, and the DMN. The severity of dissociative symptoms was found to correlate with the concurrent activation of the DMN and the CEN, according to Lebois et al. (2021). This pattern of hyperconnectivity has emerged as a new and significant predictor of severe dissociative symptoms in DID.



Default mode network DMN

The default mode network (DMN) is involved in baseline mental activities, facilitating spontaneous introspection and recollecting the past and future. This capacity for introspective thinking and time travel is a hallmark of the DMN. When individuals ponder others, themselves, and/or moral or aesthetic subjects, such as the arts, their DMN is activated, and their brains shift their focus from the external world to daydreaming or restful wakefulness (Raichle, 2015; Raichle et al., 2001; Wen et al., 2022, 2024). Thus, the DMN plays a crucial role in self-awareness and understanding others (Menon, 2023; Raichle et al., 2001; Wen et al., 2022, 2024). The DMN consists of the medial PFC, the posterior cingulate cortex, the precuneus, the left and right parietal cortex, and the angular gyrus (Raichle, 2015). Research has consistently demonstrated a link between early trauma, disturbances in DMN regions, and psychopathology, according to Tian et al. (2022). Increased PTSD symptom severity has been shown to correlate with reduced connectivity between the anterior and dorsal parts of the DMN compared to those observed in healthy controls (Akiki et al., 2017; Kearney and Lanius, 2024). Altered functional connectivity within the DMN, modulated by the periaqueductal gray (PAG) located deep within the midbrain, appears to influence self-related processes. These findings have significant clinical implications. As demonstrated in the study by Terpou et al. (2020), participants with PTSD demonstrated clinical disturbance of DMN connectivity when processing trauma-related stimuli.



The executive function networks of the brain, including the central executive network

The executive function networks of the brain, including the Central Executive Network (CEN), have been further delineated in the research by Witt et al. (2021). The executive function networks of the brain consist of four networks: the Dorsal Attention Network (DAN), the Left and Right Central Executive Network (CEN), and the Anterior Control Network (ACN). The CEN plays a pivotal role in executive function, cognitively demanding tasks, and decisions regarding goal-directed behavior (Uddin et al., 2019). The CEN enhances top-down attentional control, allowing for flexible division into the DAN for perceptual attention or another network, the DMN, involved in introspective processes. The CEN primarily comprises the dorsolateral PFC, the posterior parietal cortex, the frontal eye fields, and part of the dorsomedial prefrontal cortex (dmPFC) (Menon, 2011). Within the CEN, the severity of PTSD symptoms has been linked to the hyper-coupling of ventrolateral PFC, while the presence of depersonalization/derealization symptoms in PTSD of a dissociative subtype has been associated with overmodulation of limbic activity via ventromedial PFC hyperactivation (Murphy, 2023). Dimitrova et al. (2024) found that the CEN and DMN were activated simultaneously for autobiographical cues in relation to dissociative symptom severity in both CPTSD and DID clients, implying an internal reorientation of cognitive attention during self-referential processing with heightened cognitive control over self-relevant processing of memories. Individuals dealing with complex trauma and dissociation often exhibit resistance to recollecting memories, leading them to employ brain circuits that unconsciously divert attention from potentially harmful information. For a comprehensive review of related research, refer to the work of Dimitrova et al. (2024).



Salience network

The SN plays a pivotal role in the perception of bodily sensations associated with reward and aversion, thereby modulating the switching between these states. The SN is a large-scale paralimbic–limbic network anchored in the anterior insula and dorsal anterior cingulate cortex. It has prominent subcortical nodes in affect and reward processing systems, such as the amygdala and the temporal poles (Menon and Uddin, 2010). The anterior insula and the anterior cingulate cortex separate and select the most relevant internal and external stimuli to guide behavior. The SN facilitates the transition between the default mode network (DMN) and the central executive network (CEN), and it is activated in response to various salient stimuli, including acute stress (Goulden et al., 2014). Stress detection reallocates resources to the SN, promoting fear detection and vigilance at the cost of the CEN (Hermans et al., 2014). Following the dissipation of stress, the focus reverses, thereby normalizing emotional reactivity and enhancing higher-order cognitive processes that are critical for long-term survival (Hermans et al., 2014). Individuals diagnosed with PTSD exhibited diminished thalamic functional connectivity, with the salience network (SN) and corticostriatal circuits being particularly affected (Peters et al., 2016). The cortico-striatal circuits (connections from the cortex to the midbrain and up to the cortex again) of the SN are important for appropriate goal-directed behaviors and motivation and may contribute to visual fear processing in PTSD through pathways from superior colliculi in the midbrain to pulvinar-mediodorsal thalamus-amygdala pathways (Yoshii, 2021). Disturbances in the cortico-thalamo-cortical circuits can result in self-perpetuating cycles of rumination, obsessive thoughts, and a hollow sense of bodily self (Corrigan and Christie-Sands, 2020).



Connectivity patterns related to disturbances in experiencing a coherent and embodied self

The following section will explore connectivity patterns related to disturbances in experiencing a coherent and embodied self. According to Purcell et al. (2024), conditions diagnosed as PTSD, Complex PTSD (CPTSD), PTSD of a dissociative subtype, and severe dissociative disorder DID involve dysregulation of the brain’s functional networks. These conditions are also associated with a decreased capacity for self-awareness and for being present in the here and now. In healthy subjects, the SN functions as a switch between the DMN and the CEN; however, in severe dissociation, the DMN and the CEN appear to be simultaneously activated (Lebois et al., 2021). Furthermore, due to facilitated threat detection circuitry, complexly traumatized persons may perceive innocuous stimuli as threatening (Harricharan et al., 2021).

Individuals struggling with the after-effects of protracted and profound trauma are susceptible to depersonalization and the re-emergence of distressing memories, as described by Kearney and Lanius (2024). This may be attributed to the disconnection between the anterior and posterior components of the DMN, which hinders the integration of information into a coherent autobiographical narrative. This dysfunction is believed to stem from poor cooperation between the anterior and posterior DMN, and the posterior DMN being hyper-coupled with the sensorimotor network (SMN) (Kearney et al., 2023b). Furthermore, the ability to withstand traumatic experiences disrupts the normal functioning of the thalamus, likely due to sensory overload originating from deeper brain regions (Walker et al., 2018). Consequently, the brain’s capacity to process traumatic experiences appears to be impaired, resulting in an unprocessed and ongoing experience of danger. This phenomenon often leads to unconscious coping mechanisms in traumatized individuals, such as avoidance of sensory overload through dissociation or numbing. While most of the research on DID has been conducted on patients with comorbid post-traumatic stress disorder (PTSD), individuals with DID exhibit more severe depersonalization, involuntariness, and instability between self-states compared to those with PTSD alone (Lotfinia et al., 2020; Loewenstein et al., 2024; Purcell et al., 2024). This discrepancy may be attributable to the specific impact of dissociation on network connectivity. How such changes in the developing brain may be reversible through therapy is not yet fully understood and will be the subject of further research.

Structural and functional alterations in the cerebellum have been linked to exposure to early adverse experiences, trauma-related psychiatric symptoms, and altered cerebellar connectivity to the brain’s macroscale networks, including the DMN, SN, and CEN (Blithikioti et al., 2022). The flocculus, a deep cerebellar nucleus, has been identified as a key player in motor control and gaze stabilization (Kheradmand and Zee, 2011). It is believed to play a critical role in the neurocircuitry that facilitates the experience of a coherent, embodied self. A review of the literature reveals that the flocculus appears to be compromised in cases of PTSD, particularly in the context of PTSD of a dissociative subtype. Compared to individuals without a history of trauma, those with PTSD and PTSD of a dissociative subtype exhibited reduced resting-state functional connectivity between the left flocculus and the cortical regions involved in bodily self-consciousness (Rabellino et al., 2023).

The hyperconnectivity of the DMN and the CEN may underlie the failure to adaptively integrate aspects of identity and consciousness (Menon, 2021). Although the individual may face significant challenges, excess corticolimbic inhibition may, according to Purcell et al. (2024), help the PTSD of a dissociative subtype or DID person not feel the body. Consequently, when the active defenses transition to a passive state, the individual can undergo a state of mental disengagement and/or avoidance of interoception. This unconscious strategy may temporarily alleviate pain and suffering, yet it can result in an elevated threat response. A hypersensitization of the thalamic-cortical-amygdala pathway, or a direct midbrain-thalamo-amygdala pathway, has the potential to perpetuate this cycle (Kearney et al., 2023b; Kearney and Lanius, 2024), leading to heightened reactivity to both prosaic and potentially triggering stimuli. The hyperconnectivity between the PAG in the midbrain and the posterior part of the DMN, precuneus, might, in conjunction with diminished differentiation of the SMN and the posterior DMN (Kearney et al., 2023b), elucidate why unintegrated experiential residues frequently inundate the traumatized individuals and further destabilize their perceptual systems. This phenomenon provides a plausible neural basis for the re-experiencing of flashbacks or decontextualized flashbacks, often accompanied by somatosensory components that emerge spontaneously and persistently in individuals with CPTSD and/or severe dissociation (Kearney and Lanius, 2024).

Lyu et al. (2023) utilized single-pulse electrical stimulations and neuroimaging and found that specific sites within the anterior precuneus induced dissociative alterations, engendering experiences such as floating, elevation, and self-dissociation, thereby partially disrupting the sense of self. The anterior precuneus plays a pivotal role in the experience of “I.” The DMN contributes to the formation of “me” through integrating and broadcasting memory, language, and semantic representations to create a coherent “internal narrative” reflecting individual experiences (Menon, 2023). Such a narrative is central to the construction of a sense of self (Menon, 2023). These regions, in conjunction, are instrumental in shaping the “self” perspectives necessary for the development of a theory of mind (Di Plinio et al., 2020). In severe posttraumatic conditions and dissociation resulting from trauma, these structures are often compromised.



The defense cascade in threat appraisal

During traumatic experiences, deeper brain parts become involved and dysregulated, including the PAG and extended brainstem systems (Corrigan and Christie-Sands, 2020). This dysregulation may result in changes in the brain’s functional networks, including the cortices, the limbic system, and the cerebellum, according to Terpou et al. (2019a,b), Terpou et al. (2020), Lebois et al. (2021, 2022), Lotfinia et al. (2020), and Shaw et al. (2023).

Typically, the cerebral cortex and limbic regions, such as the amygdala and the PAG in the midbrain, maintain a balanced relationship and are capable of flexibly influencing the activity of the other. Brain regions like the PAG are involved in both positive and negative valence and emotional processes (as is the amygdala). These structures play a role in alerting the individual’s attention to relevant information. The PAG has been shown to play a role in non-conscious emotion perception and reflexive behavior aimed at helping to escape from threatening situations (Terpou et al., 2019a,b). In situations where the source of dysregulation is near, such as in cases of attachment ruptures and/or interpersonal violence (Mobbs et al., 2007), the cascading influences from the PAG on arousal and affect regulation and higher-order capacities are substantial (Terpou et al., 2019b). The defense cascade (Kozlowska et al., 2015) delineates the startle response initiated in threatening scenarios, facilitating the individual’s orientation toward the threat (Terpou et al., 2019b). When the threat is perceived as hazardous, the individual shifts into active defensive mechanisms, such as flight or fight. Conversely, if the threat is perceived as inescapable and evaluated as life-threatening, the person shifts into a state of tonic immobility, where a shift from our inborn active defenses turns into passive defenses. These responses, ranging from the startle response to the total submission, are initiated by the different columns of the PAG located in the midbrain. The involvement of the PAG in implementing rapid shifts in attentional vigilance, autonomic state, and defensive behaviors is related not only to activation but also to its functional connectivity with cortical regions such as the insula, ACC, and medial prefrontal cortex.

Activation of the dorsal and lateral columns of the PAG has been associated with active defense behaviors, such as fight and flight. In contrast, the ventrolateral columns have been linked with passive defense behaviors (Terpou et al., 2019a,b). The activation patterns of PAG can culminate in a state of numbing and collapse, wherein the release of endogenous opioids mediates reduced arousal, dissociation, and analgesia (Lanius et al., 2020; Terpou et al., 2019b). Consequently, therapeutic interventions for traumatized individuals could aim to target the PAG in the midbrain and associated structures, irrespective of whether dysregulations of these regions are attributable to traumatic experiences present or past.




Addressing depersonalization in trauma therapies

Dissociative conditions are frequently typified by a vague sense of ongoing self and depersonalization (Ferroni et al., 2024; Simeon and Abugel, 2006; Murphy, 2023). Depersonalization is characterized by a feeling of unreality or alienation around the self and the environment. In DID, depersonalization stems from experiences of helplessness, hypoarousal, and lowered levels of consciousness (Loewenstein et al., 2024), variously termed “total submission,” “playing dead,” or “collapse” (Terpou et al., 2019a,b). These phenomena coincide with the endpoint of the passive defenses of the trauma cascade.

The prevalence of depersonalization is notably high among individuals with a history of interpersonal abuse, with estimates ranging from 25 to 53.8% (Yang et al., 2023). The impact of trauma and neglect on the developing brain is substantial, with lifelong implications (Teicher et al., 2022). Subsequent maltreatment and traumatization alter trajectories of brain development (Bremner, 2006) and impact sensory systems, network architecture, and circuits involved in threat detection, emotional regulation, and reward anticipation (Schore, 2009; Teicher et al., 2016). Therapy should address these dysregulations while exploring how depersonalization develops or resolves following treatment and identifying effective methods for highly traumatized and dissociative clients. (Jin et al., 2023) and shift the negatively valenced PAG toward more positive emotional states (Damasio, 1998; Panksepp, 1998; Terpou et al., 2019a,b; Terpou et al., 2020).


Therapy for complexly traumatized clients and those with dissociative disorders

The most studied treatments for PTSD are various forms of CBT and EMDR (Khan et al., 2018). However, given the paucity of evidence supporting the efficacy of alternative treatments, the recommendation is limited to evidence-based interventions. Nonetheless, there is a call from several researchers for the development of additional therapeutic modalities, particularly for those dealing with complex trauma and dissociation (International Society for the Study of Trauma and Dissociation, 2011; Holbæk et al., 2024; Nijenhuis, 2017; van der Hart et al., 2017).

Grossman et al. (2017) found that of the nearly 100 distinct evidence-based or promising practices identified, none have been designed to target the effects of childhood emotional abuse and neglect in adults or child survivors. This finding may be a contributing factor to the fact that more than 30% of PTSD clients do not benefit from evidence-based treatments (Schouten et al., 2019). Imel et al. (2013) found that meta-analyses revealed that approximately 40% of PTSD patients retained their diagnosis following treatment with trauma-focused cognitive behavioral therapy (TF-CBT), with high rates of attrition observed in exposure therapies exceeding 30%. However, a recent study revealed that over 80% of the clients no longer met the PTSD and CPTSD diagnostic criteria after undergoing intensive trauma-focused treatment, with no recorded dropouts (Bongaerts et al., 2022). De Jongh and Hafkemeijer (2024) presented a case report with a CPTSD client who also had BPD. No stabilization was undertaken before a short-term EMDR 2.0 (Matthijssen et al., 2021) was successfully used. EMDR 2.0 is a version of EMDR that focuses on more ongoing sensory activation.

Nevertheless, many researchers believe that those who have PTSD, and especially more complex forms of traumatization, benefit from a phase-oriented treatment approach, in which the client’s safety and coping skills are established before working directly with traumatic memories (Herman, 1992). The first phase, Phase 1, symptom reduction and stabilization, aims toward overcoming phobias of mental contents, dissociative parts, and attachment and attachment loss with the therapist (Steele et al., 2005). Several grounding techniques are used during this phase (Brand et al., 2022; Boon et al., 2011). This approach is not only recommended but also supported by empirical evidence (Willis et al., 2023). Its application to individuals suffering from CPTSD is equally substantiated, given the adaptation of existing trauma-focused treatments to address the impairing DSO symptom clusters (Jowett et al., 2021).

The seemingly contradictory findings may be attributable to varying unconscious strategies of information processing among different categories of traumatized individuals, potentially resulting in distinct functional network connectivity patterns. Del Río-Casanova et al. (2016) proposed a hypothesis concerning a gradient of over- and under-regulation, with under-regulated clients (BPD, PTSD, and CPTSD) occupying one extreme of the continuum and clients with somatoform and psychoform dissociative disorders (predominantly exhibiting negative symptoms and emotional shutdown) occupying the other extreme. The oscillatory nature of over- and under-regulation has been demonstrated in DID cases, as Lebois et al. (2022) reported. Schlumpf et al. (2021, 2022) observed that phase-oriented treatment for clients with CPTSD and/or dissociative disorders enhanced the resting-state network connectivity of the default mode network (DMN) and the connectivity between brain regions activated during autobiographical recall. This enhanced their ability to cope with emotional challenges. Following treatment, the connectivity of traumatized clients’ brains in the networks associated with cognitive control and memory was normalized relative to healthy controls (Schlumpf et al., 2019).



Therapy for clients with DID

The therapeutic approach for individuals diagnosed with DID is a subject of ongoing research. Studies postulating the efficacy of psychotherapy in inducing structural and functional changes in the brains of individuals with severe psychopathology are undertaken (Malhotra and Sahoo, 2017). Schlumpf et al. (2021, 2022) found that phase-oriented treatment could enhance functional connectivity between regions activated during autobiographical recall in patients with complex trauma and dissociative disorders. However, research on the effects of psychotherapy in people with DID remains limited. For those more severely traumatized, such as DID patients, the focus of exposure therapy can be unclear and potentially contradictory (Loewenstein et al., 2024). Theoretically, when treating DID clients, a brain-informed, consciously resource-activating therapeutic approach is recommended to buffer the overload of negative effects (Gerge, 2018a). The necessity of psychotherapy interventions to mitigate experiential avoidance and disrupted information processing in DID sufferers is well-supported by the extant literature (Lanius, 2015; Purcell et al., 2024). The importance of an extended stabilization phase, with a focus on skills to regulate emotions and arousal, is also highlighted (Boon et al., 2011), including the development of skills to regulate dissociative states (Brand et al., 2022; Loewenstein and Brand, 2023). Therapeutic interventions should address dissociation and its potential impact on the central nervous system. Dissociative processes are theorized to impact various brain levels, including the cerebellum, midbrain, and cortex, as well as the brain’s functional networks, as suggested by Dimitrova et al. (2024) and Purcell et al. (2024). Addressing these dysregulations through therapeutic interventions is crucial for effective treatment (Schlumpf et al., 2022).

The recommended treatment modalities for DID, informed by insights from neurobiology (Purcell et al., 2024), advocate a phase-oriented treatment approach (Herman, 1992; Brand et al., 2022), clinical hypnosis (in accordance with the guidelines of the International Society for the Study of Trauma and Dissociation, 2011; Kluft, 2012; Loewenstein and Brand, 2023), and potentially DBR (Corrigan and Christie-Sands, 2020). The treatment supposedly needs to address two aspects: (i) dissociative self-states (Kluft, 2012; Loewenstein and Brand, 2023; Loewenstein et al., 2024) and (ii) the trauma-induced changes in the brain’s intrinsic neuronal networks (Jiang et al., 2017). The extreme avoidance of traumatic material in dissociative disorders is probably best dealt with within a trusting therapeutic relationship.

DID has been linked to increased connectivity between the CEN and DMN (Lebois et al., 2021). Clinical hypnosis has been demonstrated to reduce hyperconnectivity between these networks in nonpsychiatric control participants (Jiang et al., 2017), and clinical hypnosis has been recognized as a viable treatment modality for individuals with high hypnotizability, including those with DID (Dell, 2009; Kluft, 2012; Loewenstein and Brand, 2023; Loewenstein et al., 2024).


Art therapy focuses on resourcing

In the context of working with clients who exhibit high levels of dissociation, the utilization of resource-oriented metaphors has been identified as a potential strategy to facilitate stabilization in their therapeutic processing (Frederick and McNeal, 1998). The employment of inner strength imagery, in conjunction with positive or soothing imagery and relationally held suggestions for altered attentional focus, has been proposed to enhance outcomes (Gerge, 2018a). Such states can be induced through art-based protocols that emphasize agency and change (Hass-Cohen et al., 2014), aiming for memory reconsolidation (Hass-Cohen and Clay, 2025a) and resourcing. The experience of heightened safety has been shown to enhance clients’ well-being and introduce more positive states of mind (Ruysschaert, 2014). When accessing and regulating implicit processing and trauma-bound intrusions (Kearney and Lanius, 2024), creative arts therapy interventions, such as AT, can facilitate coregulation in the implicit domain and resource activation. The profound experience of loneliness of the attachment-wounded client might be addressed by engaging in art-making with the therapist or by enhancing relational holding during the art-making process. However, it is important to note that the implementation of these techniques in the context of highly dissociative clients necessitates a gradual and incremental approach, akin to the metaphorical “one drop at a time” (Kluft, 1990a,b, 2012), as facilitated by the therapist’s adept use of relational metaphors and plain hypnotic techniques. These techniques can be employed in Active Alert Hypnosis (AAH) (Bányai, 2018) and induced through the arts, as focused attention often induces altered states of consciousness in highly dissociative clients, whether highly hypnotizable or not (Kasos et al., 2018). AAH, combined with the use of positive imagery, imagined or depicted, can facilitate increased executive attention and emotional control in the present and future, thereby strengthening” happy pathways” in the brain (Ruysschaert, 2014). Consequently, interventions aimed at reregulation and fostering hope can (re)establish a sense of safety and fostering hope (Gerge, 2018a). They can potentially reinstate a phenomenological experience (Gendlin, 1978) of safety, which can mitigate heightened arousal, as indicated by criteria B and E of the PTSD diagnosis. The restoration of self-soothing capacity, as defined by Krystal and Krystal (1988), can lead to a shift in both negative inner schemas and trauma-bound cognitions, thereby mitigating criterion D of the PTSD diagnosis. It is important to note that these processes, over time, often necessitate engagement with varying states of being in a highly dissociative client.



Deep brain reorienting

Preliminary recommendations have been made for implementing Deep Brain Reorienting (DBR) (Kearney and Lanius, 2024; Purcell et al., 2024). To date, no studies have been conducted on DBR in the treatment of DID. However, the results from an RCT (Kearney et al., 2023a) on PTSD and CPTSD are encouraging, and the theoretical model has been deemed viable. DBR is a trauma psychotherapy that aims to facilitate the processing of traumatic experiences. DBR facilitates the tracking and re-focusing of the original sequence of physiological responses that occurred when structures in the deep brain were alerted to a threat or an attachment disruption. These structures comprise the superior colliculi, the PAG in the midbrain, and the locus coeruleus in the brainstem. It is assumed that DBR has the potential to reverse the impact of traumatization on appraisal processes in the lower-level brain regions. This approach enables individuals to regain a more balanced regulation of their internal environment (Corrigan and Christie-Sands, 2020; Corrigan et al., 2025; Kearney et al., 2023a). Guided bodily awareness as a vehicle for integration and transformation is not a novel concept (Gendlin, 1978, 1992; Levine, 2010; Ogden et al., 2006). However, DBR differs and goes beyond invoking mindfulness of bodily reactions (Kearney et al., 2023a). The precision with which DBR is applied in relation to the brain’s appraisal processes can ameliorate feelings of being overwhelmed and states that otherwise would potentially result in clinical deterioration. DBR assists clients in maintaining presentness and averting unconsciously evasive responses to their experiences. Experiences that the clients previously unconsciously considered overwhelming (Corrigan and Christie-Sands, 2020).





Mechanisms of change in art therapy for traumatized clients

Traumatization, defined as an assault on the senses and a breakdown of interpersonal safety, highlights ATs’ transforming capacity through the formation or reformulation of sensory-motor feedback loops that foster a sense of agency, power, and a positive self-other relationship (Lanius et al., 2011). AT’s sensory-based antidote, in principle, has the potential to modify trauma-bound flashbacks and intrusions into autobiographical memory (Kearney and Lanius, 2024; Hass-Cohen and Clay, 2025a). Potentially, a process occurs when memories are triggered, reprocessed, reconsidered, and reintegrated into long-term memory (Elsey and Kindt, 2017; Elsey et al., 2018). Then arts-based processing help in the present moment, fostering agency, coherence, and a sense of belonging to both themselves and the world (Damasio, 2003, 2012). AT has been shown to facilitate an augmented relational capacity, particularly regarding the self (King et al., 2019), and may potentially modify the neurophysiological alterations associated with traumatization (Payano Sosa et al., 2023).

Creating art can be an outlet for clients’ affects and states that are otherwise difficult to reach (Estrada Gonzalez et al., 2024; van der Kolk, 1994; van der Kolk and Fisler, 1995). Consequently, subjects who have experienced a paucity of joy, pleasure, and triumph (mastery of challenging interpersonal situations) in the context of ongoing trauma can once more experience these emotions (Williams et al., 2018; Payano Sosa et al., 2023). In RAT, the therapeutic process involves engagement with the attachment system (Gerlitz et al., 2020). When these experiences are embodied and relationally held, it can be understood that traumatic experiences have ended. Then the phenomenon of trauma-induced awake trance states (Gerge, 2009) is observed to undergo a reduction in intensity when exposed to ongoing sensory input and can culminate in the realization of completed acts.

The “trauma cascade” (Kozlowska et al., 2015; Terpou et al., 2019b) has been shown to induce heightened arousal, submission, collapse, and negatively loaded effects. However, recent studies have indicated that these effects can be mitigated by implementing resourcing imagery via AT (Gerge, 2017, 2018b). AT offers a tangible presence that can be instrumental in the treatment of severe post-traumatic and dissociative conditions, as the approach has been shown to facilitate emotion processing (Czamanski-Cohen and Weihs, 2023; Haeyen et al., 2018; Malhotra et al., 2024).

The integration of aesthetic experiences within therapeutic interventions has been demonstrated to modulate traumatic memories, leading to a reduction in pathological arousal (King and Chatterjee, 2024). Furthermore, AT offers a rich source of contextual information, a crucial aspect of arts-based therapies (Vaisvaser et al., 2024). Updating fear-based memories with non-fearful information through arts-based therapy can result in a permanent reduction in automatic avoidance responses and enduring changes in distressing memories (Rudstam, 2023). This process can involve activities such as drawing, where the integration of hand, eye, and intention is promoted. Other embodied and relationally held expressive arts therapy interventions (Malchiodi, 2020) can be utilized.

The artistic expression conveys a piece of condensed reality, where we can become visible to ourselves and others (Vaisvaser, 2021, 2024). Thus, AT might enhance neurophenomenological learning about the self (Vaisvaser, 2021, 2024), also when the learning is compromised by the impact of traumatization. This learning is purportedly founded on relationally held neuro-aesthetic principles (Oliva et al., 2023; Vaisvaser et al., 2024; van Leeuwen et al., 2022) and can result in an augmented integrative capacity. This heightened capacity may, in turn, result in a reduction of PTSD symptoms through a tolerable form of exposure that facilitates adaptive sensory perception and stress regulation (Malhotra et al., 2024; Payano Sosa et al., 2023). AT has been referred to as “neuropsychology in action” (King et al., 2019), yet the extant research substantiating this claim is insufficient.

Despite the ongoing research on the effectiveness of trauma-focused art therapy for psychological trauma (Heijman et al., 2024; Payano Sosa et al., 2023), there is a paucity of quantitative studies in AT. Moreover, the theoretical foundation for the protocols is considered weak (Baker et al., 2017; Oliva et al., 2023; Schouten et al., 2015). The evidence level is considered low, as evidenced by the paucity of RCTs conducted on AT, with only one RCT for combat-related PTSD (Campbell et al., 2016). Additionally, methodological shortcomings have been identified in the design of published papers (Schnitzer et al., 2021). However, a recent RCT (Rudstam et al., 2022) on trauma-focused group music and imagery, with artmaking incorporated into the treatment protocol for women with PTSD/complex PTSD, found a significant effect for the intervention concerning reduced PTSD and CPTSD symptoms. Moreover, in an RCT, AT was found to be an effective treatment for personality-disordered patients, a group with a high amount of childhood trauma. AT reduced pathology and maladaptive modes and helped the patients develop adaptive and more positive modes, which might indicate better mental health and self-regulation (Haeyen et al., 2018).

While more robust research is necessary, moderately reduced trauma-related symptoms were reported in individuals with PTSD who received AT (Baker et al., 2017). A combination of AT and EMDR is being researched to find a more accessible treatment form for traumatized persons (Tripp, 2023). However, the correspondence of the arts in therapy with the emerging understanding of the impact of psychological trauma and dissociation on the brain’s anatomy, functional networks, and connectivity patterns in processes of healing is yet to be researched.


Art therapy in the treatment of dissociative identity disorder

The present study aims to explore the potential of art therapy in the treatment of DID. As previously mentioned, implicitly stored trauma memories appear to be contextualized and integrated through the arts-making process (Hass-Cohen and Clyde Findlay, 2015; Hass-Cohen et al., 2018; Hass-Cohen et al., 2018; Hass-Cohen and Findlay, 2019; Hass-Cohen and Clay, 2025a; Perryman et al., 2019; Vaisvaser et al., 2024). However, for clients with DID, only a limited number of case studies have been conducted on AT (Gerge, 2018c; Loewenstein et al., 2024; Somer and Somer, 1997).

Accurate diagnosis is crucial when using arts-based interventions with highly dissociative clients (Loewenstein et al., 2024; Kluft, 2005; Mitra and Jain, 2024). When working with a client with DID who has not been diagnosed with DID, the manifestation of negative emotions, numbing, or the onset of speechless terror and pain can occur in response to interventions that have been demonstrated to be effective for other clients. Growing research on brain network connectivity suggests that several networks are influenced by engaging in or experiencing art (Di Plinio et al., 2020; Hutton, 2014; Vaisvaser et al., 2024). Art experiences conveyed a sense of being “touched from within” that other external stimuli did not normally activate (Vessel et al., 2013). Then, therapists must recognize that the act of requesting that a highly dysregulated DID client create an image of being vulnerable or a drawing that captures moments of fear, loneliness, or powerlessness can potentially activate a condition of being “touched from within” in a too overwhelming manner. Such activation can lead to self-discovery previously avoided, potentially for years or even decades. However, when such inquiries are met with sufficient relational support, carefully tailored to the individual’s needs, and executed with gentleness, they have the potential to facilitate changes in states of being. These changes may, in theory, be attributed to therapy-induced heightened neuroplasticity.

Enhancing dissociative clients’ capacities to self-reflect and be more present in the here and now is considered a prerequisite for trauma work with DID clients (Loewenstein, 2023). Theoretically, AT-based interventions can stabilize these clients’ information processing. The externalization-concretization process, involving the use of colors, shapes, and compositions, has been proposed to assist complexly traumatized and dissociative clients who exhibit impaired physiological regulation (Vaisvaser et al., 2024). This approach is further supported by the instruction to clients to create visual representations of safe spaces, protective figures, and metaphorical shelters (Gerge, 2018c; International Society for the Study of Trauma and Dissociation, 2011; Purcell et al., 2024).

However, the art therapist needs to acknowledge that the visual depictions produced by these clients can be profoundly evocative, potentially triggering dissociative responses in other states of being of the client. In the context of DID treatment, the art therapist must be cognizant of the potential impact of these visual materials on the therapeutic relationship and the client’s integration process of being touched from within. The therapeutic relationship can deepen through the therapist’s capacity to protect the client from being overwhelmed by previously unbearable information. For example, states of being—parts that might otherwise be overwhelmed when traumatic experiences or states are explicitly drawn and made visible—can be asked to look very briefly at the picture, or the therapist can gently tell the client what they see. The metaphor of back-and-forth-looking binoculars that reduce the image can be used, or the therapist may have agreed with the patient that parts of the personality, for example, very young or vulnerable parts, do not need to be active during a specific session. A relationally attuned therapist who uses soothing metaphors and interventions aimed at heightened agency is needed. Then, moving from intrusions and depersonalization to agency in the here and now, in a safe enough manner, can take place.

In the treatment of DID clients, their altered states of consciousness (Frewen and Lanius, 2015) need to be addressed. These are also labeled self-states and self-state systems (Loewenstein, 2023; Loewenstein and Brand, 2023), states of being (Putnam, 2016), or trauma-bound ego states (Watkins, 1978; Watkins and Watkins, 1997). Self-states are embodied, dynamic constructs grounded in perception, action, and introspection based on experience (Putnam, 2016; Lebois et al., 2023). These aspects of the self can be expressed in several ways. For example, they can be expressed through embodiment (as in somatoform dissociation; Nijenhuis et al., 1997, 1999) or through acting out of the dynamics of disorganized or otherwise insecure attachment patterns (the phobia of attachment and the phobia of attachment loss (Liotti, 2013) and/or malevolent appearances (Watkins and Watkins, 1988) when identified with the aggressor (Howell, 2014). Additionally, the theory of structural dissociation (Nijenhuis and van der Hart, 2011; Steele et al., 2005) provides a perspective that incorporates the concept of part-selves.

As Loewenstein (2023) and Loewenstein and Brand (2023) posited, trauma-generated self-states can be accessed, thereby initiating a shift in their worldviews through implicit processing, most often facilitated by clinical hypnosis. However, it is noteworthy that visual mediums such as pictures and sculptures have been observed to serve as conduits into the clients’ frequently frightened inner realms. This observation suggests the potential for relational art-making to attain similar domains. Dimitrova et al. (2024) have proposed heightened cognitive control and inter-identity avoidance of trauma-related knowledge in DID, as the CEN of their brains appears, potentially, to be used to not know about the self. Consequently, depersonalization/derealization in DID can be conceptualized as an exaggerated emotional or arousal response leading to an excessive corticolimbic inhibition, where the regulatory mechanisms that control emotional and arousal responses are excessively suppressed in the brain (Purcell et al., 2024).

In line with the recommendations of Dimitrova et al. (2024), treatment for individuals with DID should prioritize emotion regulation, grounding, and safe stabilization, aligning with the approaches proposed by Brand et al. (2022) and Herman (1992). The implementation of grounding techniques can be facilitated through the arts in therapy. For example, colors that the client defines as soothing, often green, blue, or yellow in light shades (Gerge, 2018d), can help the client not destabilize. In addition, the use and depiction of whole and healing metaphors, such as” the well,” the (healed) tree,” or “you beyond the wounds” (Gerge, 2018a,b), can be valuable. Further, the arts can be used for energizing when helping dissociative clients not to collapse, as in relationally held scribbling or drumming (Gerge et al., 2019). Subsequently, in collaboration with the client, the therapeutic process can address and modify the psychological barriers that hinder the cognitive avoidance of traumatic material, whether derived from artistic or other sources. The reforming and re-establishing of implicit knowing can be enhanced not only through the careful application of the therapeutic relationship and arts-based interventions in therapy but also through methods explicitly reaching and re-regulating deep levels of the brain (Corrigan and Christie-Sands, 2020; Lebois et al., 2022; Purcell et al., 2024).



Being touched from within

In a study by Bluhm et al. (2009), changes in the DMN and self-referential processing were observed in patients with chronic PTSD related to early-life trauma when compared to healthy controls. One hypothesis is that AT experiences, when adapted with care, have the potential to regulate and soothe traumatized individuals by reaching, activating, and regulating the DMN (Vaisvaser et al., 2024). In severe post-traumatic conditions, the contact between the anterior and posterior nodes of the DMN is often impeded by hypoconnectivity (Kearney et al., 2023b). As illustrated in Figure 5 by Lanius et al. (2020), the functional connectivity of the DMN in healthy controls differs significantly from that in participants with PTSD under rest and threat conditions.

[image: Brain scan illustrations comparing controls and PTSD patients. Top row shows brain activity at rest; controls have PCC activation, PTSD lacks this. Bottom row shows response to threat; both controls and PTSD show PAG activation but differ in intensity and areas. Red areas indicate activation.]

FIGURE 5
 The functional connectivity of the DMN in healthy controls (left) and in participants with PTSD (right) varies according to different conditions. The top and bottom images depict within-group patterns in functional connectivity during rest and during trauma-related stimulus processing, respectively. This figure has been adapted from Bluhm et al. (2009) and Terpou et al. (2019a, 2019b). As demonstrated in the figure, the traumatized brain exhibits impaired ongoing self-referential processes during rest and transitions into a trauma-induced awake trance state under conditions of perceived stress (Lanius et al., 2020). This figure was kindly provided by Professor Ruth Lanius, MD, PhD, FRCPC.


When a non-traumatized person experiences the arts, the anterior and posterior nodes of the DMN are said to be co-activated (Osuch et al., 2009; Bolwerk et al., 2014). This appears to be related to psychological resilience, e.g., increased stress resistance (Bolwerk et al., 2014; Vaisvaser et al., 2024). King and Chatterjee (2024) state that the CEN, DMN, and SN are the three most relevant functional networks in aesthetics and creativity. Consequently, AT interventions can be studied through neuroscience, providing an impression of a person’s state of mind (King and Chatterjee, 2024). Payano Sosa et al. (2023) found the thematic content of artworks conducted by military service members with PTSD correlating with their self-report scales, symptom checklists, and fMRI scans. The scans analyzed the resting state connectivity of DMN and related brain region connectivity. The PTSD patients who depicted psychological closure and/or healing in art therapy demonstrated alterations in resting state functional connectivity across regions associated with attention, memory, pain processing, and language (Payano Sosa et al., 2023).

However, it is not just a matter of “activating the DMN” or unreflectively activating increased connectivity between the DMN, sensorimotor cortices, and other functional networks (Belfi et al., 2019). Such patterns of activation, although potentially beneficial for non-traumatized populations, may be the very reason why DID clients fear their own images, although this remains to be explored. The DMN appears to track the internal state of the person engaged in an aesthetic experience (Belfi et al., 2019). When a hitherto dissociated experience becomes too quickly and overwhelmingly “real,” the tendency to disengage may end any possible processing.

Such a tendency may be rooted in early experiences of being overwhelmed and not being helped to regulate. We thus need to offer our clients finely tuned help so they can be present with their sensations again. Then, their brain functioning can change towards less depersonalization, more appropriate threat perception, and increased resourcefulness. However, the extent to which the art-making process contributes to activating the orienting response, synchronized relational holding, or changes in interoception and inner imagery has not been explored. Nor has it been explored whether any of these are potentially beneficial changes enhanced by AT, and if AT offers reduced anxiety activation by activating the retinotectal pathway (superior colliculus-pulvinar-amygdala connection) (Yoshii, 2021). The pulvinar is thought to be a “visual” thalamic nucleus that contributes to visual attention, processing of emotional stimuli, eye-hand coordination, and manual grasping (Mitchell et al., 2023).




Case vignette

 “Many people fear finding themselves alone, and so they don't find themselves at all.” May (1982)



Regarding this case, the client has given informed consent to the publication of material describing some change processes during the last 2 years of therapy where relational AT and DBR have been used together in sessions. The therapy is ongoing, and the client kindly agreed to be interviewed by the second author and to share what she felt was working for her in the psychotherapy. After the vignette, the results of the Participatory Action Research, PAR, semi-structured interview (Purcell et al., 2024) are summarized.

Clara (pseudonym) is a middle-aged woman with a family, children, and work. She started therapy 15 years ago on the advice of her psychiatrist. Clara was clinically depressed and on medication. She suffered from a severe flight phobia and had previously been on sick leave due to burnout. Clara then attended two CBT treatments, though “the therapists never asked the right questions.”

Initially, she scored high on dissociation [12 on the SDQ5 (Nijenhuis et al., 1997), 17.1% on the DES and 10% on the DES-T (Bernstein and Putnam, 1986)], anxiety, and depression (19 on the HSC-25 A and 39 on the HSC-25 B; Derogatis et al., 1974). These figures did not reflect her severe dissociation, although SDQ5 was above the cut-off for a dissociative disorder. On the HSC-25 B, she scored 39, which indicates depression despite ongoing medication, as Clara was and is medicated. It was not until years later in therapy that the depth and complexity of her attachment wounds and debilitating dissociative symptoms were recognized. Clara’s outwardly functional life and her reticence to discuss her challenges likely contributed to this. She was then diagnosed with DID, according to the SCID-D (Steinberg, 1993).

Previously, we had worked through her CPTSD A criteria and related symptoms stemming from an abusive teenage relationship in which she suffered severe interpersonal violence. However, most of our time has been spent on relational psychodynamic work aimed at reducing her dissociative symptoms, symptoms that stem from severe childhood neglect and attachment wounds. Her dissociative vulnerability may have been the underlying factor contributing to the marked physical and psychological strain experienced during prior EMDR sessions despite their documented benefits. Clara then became very dysregulated again in sessions and between sessions, and the phase 1 work, stabilization (Herman, 1992), which was conducted prior to the EMDR, was partly lost. This is not uncommon in highly dissociative clients (Loewenstein et al., 2024). We then returned to phase 1 treatment and continued with our main treatment modalities, relational psychodynamics (Lemma et al., 2008), hypnosis including ego state interventions (Kluft, 2012; Watkins and Watkins, 1997), neurofeedback (Nicholson et al., 2020; van der Kolk et al., 2016) and AT. However, the pace of healing has been slow, and Clara still struggles to set healthy boundaries both at work and in close relationships.

Clara often became dysregulated in sessions. When her arousal responses became too overwhelming for her, they were followed by a plethora of dissociative symptoms. In sessions, Clara could momentarily switch to becoming numb, intellectualizing, and/or forgetting the moment that had just passed. This shift is a sign of increased cognitive control and inter-identity avoidance of trauma-related knowledge. Perhaps she used her CEN to not know about herself (Dimitrova et al., 2024) and overmodulated her subcortical brain activity (Lanius et al., 2010a; Lanius et al., 2010b; Lanius et al., 2018; Terpou et al., 2020). Through negative somatoform dissociation, e.g., not feeling the body (Nijenhuis et al., 1999), and psychoform dissociation (van der Hart et al., 2004), e.g., not noticing affects and having dissociative amnesia, she appeared to suppress somatic sensory information from reaching higher-order regions. This is consistent with the findings of Dimitrova et al. (2023) that emotional neglect is associated with dissociative amnesia. Like many sufferers of severe trauma-induced dissociation, she has had enormous problems calming or energizing herself. Although these symptoms have subsided, Clara still has problems being in touch with her emotions, affects, and body sensations. Her early life appeared to have left her with an incongruent, discontinuous, and disembodied experience of herself and her states of being.

Clara now attends sessions every 2 weeks. She experiences and describes a reduction of dreamlike states and depersonalization since DBR was added to the therapy. Moreover, she describes a more stable sense and connection with her body. According to the theory of DBR, we have identified and transformed the withdrawal reactions from early childhood and how these have affected her experience of herself.

After 10 DBR sessions, Clara drew Figure 6A. Following an exercise designed to facilitate contact with the “proto-self” (Damasio, 1999; Corrigan et al., 2025), she made Figure 6B. The proto-self, as defined by Damasio (1999), refers to the areas in the brainstem that are involved in directing attention and perceiving the world. This concept is theorized to be the basic representation of the organism, arising from the brain’s constant interaction with the rest of the body. It is conceptualized as a coherent collection of neural patterns that map the organism’s physical structure, occurring moment by moment. In the context of DBR, addressing the proto-self is supposed to contribute to stabilizing the client.

[image: Two abstract drawings labeled A and B. Image A depicts a human figure with a spiral pattern on the chest, drawn in blue and brown. Image B shows a simplified outline of a human figure shaded with pink lines on one side.]

FIGURE 6
 (A) Something that disturbs. One does not see what is going on underneath. (B) Between curiosity and fear, but a little more afraid. Afraid of being afraid. I get a little scared sometimes.


Together, we shared and reflected on Clara’s courage to be more present again with her appraisals and embodied sense of feeling.

Half a year later, after 10 more DBR sessions, the client drew Figure 7A. “Finding yourself.” She was asked to investigate the gray in her drawing and make another drawing. She then drew a picture with thin pencil lines, Figure 7B, and called it “Being small when you are big.”

[image: Drawing A shows a sketch of a person with light pencil strokes covering most of the body and red and green accents near the chest and feet. Drawing B depicts a minimal sketch of a person with simple outlines and less detailing. Both drawings lack facial features and detailed anatomy.]

FIGURE 7
 (A) Finding yourself. Now I have feet, hands, and a head. I have a heart and stand firm, but I am so diffuse inside. I cannot define myself. Gray is the boring thing in me—a void. I have no features because I do not know what I feel. (B) Being small when you are big. There are two smaller selves in me. My thighs are stronger—I can walk. I’m stable but feel strange, like Puck in A Midsummer Night’s Dream.


Two smaller selves can be seen in the picture. Relationally, the therapist needed to discover the smallest one, which, in many ways, was the real theme of this therapy. Clara was asked to make a new drawing, perhaps with oil pastels. At first, the drawing was light brownish with red wounds, and then most of the picture was covered in gray, possibly corresponding to the shame of not being recognized and held in a relationship (Schaverien, 1992). Furthermore, as signs in the art are ambiguous, the gray also provides information suggesting that Clara was on the verge of dissociating, using her well-trained ability to depersonalize when the experience became too overwhelming. Again, staying in the therapeutic relationship this time helped her not to dissociate, even though the pain depicted was beginning to overwhelm her. She called the image “hard to heal wounds.”

Clara was relationally reassured and confirmed how lonely and painful it had been for her in childhood. Then, the theme in Figure 8A was used to activate the stimuli in DBR processing. She held on to her sensations but described wanting to run away from them “because it is almost unbearable.” She was able to stay present and allow the pre-affective shock to transform. Thereafter, waves of shame came and went within her. Just before finishing, she said, “It’s like my soul is being laid bare.” After the DBR, the client’s new perspective was: “Things are coming to the surface, and I cannot resist them. It’s a bit scary, but it comes so naturally. Now it’s a little more pink than gray (in me).” The client was then asked to make a final drawing, see Figure 8B.

[image: Figure A is an abstract drawing of a standing figure with rough, layered strokes in brown, black, and red tones. Figure B depicts a simplified figure wearing a long, patterned cloak and a pink headwrap, drawn with brown lines on a white background.]

FIGURE 8
 (A) Hard-to-heal wounds. No one ever listened. I can feel enormous guilt because others have suffered more, but I have not been cared for. No one cared about me, so when someone did care about me, I rejected it because I did not know what to do. (B) It is happier in the head. Now there are outlines (around the body).


Over the next 6 months, Clara had 12 more DBR sessions with the following themes: “No memories of attachment—just feeling so lonely. I thought I was worthless. When I’m rejected, I feel self-hatred and accept being maltreated. Getting something good feels forbidden, and I have no one to tell. My parents are dead, and they did not exist before—my fear of throwing myself off (my balcony). If I cannot perform, I’m worthless (and very lonely). That I’ve loved really mean guys. When I feel unworthy, I hit myself in the face (hard) and become like a little shameful child. That I come from the hard and loveless.”

In the last session shared in this vignette, Clara was asked to do pictures before and after the proto-self (Corrigan et al., 2025), followed by DBR processing and a final drawing. Regarding the first image, Figure 9A, Clara said, “The pink is faith in the future, but a dark shadow hangs over me all the time and is out of my control. It’s not pitch black, but it’s a struggle,” see Figure 9B.

[image: A series of three abstract crayon drawings labeled A, B, and C. A: A figure with a pink and brown outline, appearing dynamic with diagonal strokes. B: A sketch of long, straight hair with simple brown lines. C: A face with oversized sunglasses and straight hair, drawn with bold, brown strokes.]

FIGURE 9
 (A) The darkness in the light and the light in the darkness. (B) I want to hide something away; that I’m sad. (C) I’m about to open up to the world. There are tears behind the sunglasses.


In the proto-self grounding, Clara used her ability to care for loved ones as a resource. This reminded her of how little she was cared for as a child and she made Figure 9C.

The theme of the drawing was used as an activating stimulus in the DBR: “I want to hide that I’m sad because Mum and Dad did not care.” After releasing the pre-affective shock, Clara processed how ashamed she was as a child because her parents did not care, and she said, “and that’s where it ends,” and indicated that she had stopped feeling any new sensations. With the help of her therapist, she could go to the moment before she stopped being present with her sensations. Then, much emotional processing occurred, and Clara found her new perspective: “I am sad, and I can almost bear to mourn my childhood.” Finally, she made Figure 9C.

Before she left, Clara said, “Maybe I’m still the child inside that hurts so much.” The therapist replied, “Yes, maybe you are, until you can bear to feel what the child could not bear to feel, and you are starting to do that now.”


Summary of the case vignette

In the case vignette, neither relational work nor neurofeedback, also a potentially recommended treatment modality for DID (Purcell et al., 2024), nor hypnosis appeared to transform the client’s dysregulation sufficiently. However, relational AT and DBR appeared to coincide with her heightened capacity to change. With this client, the interventions had to be tailored to her fragile integrative capacity, where she needed ongoing relational holding to dare to stay with her experiences. Such a strategy is often necessary with complexly traumatized and dissociative clients, as otherwise, their healing processes will plateau or stall. Such tailoring can be facilitated by increased knowledge of the human brain, innate effects, including shame, and our attachment system (Herman, 2011).

According to Loewenstein (2023), the treatment of DID aims at the continuity and accessibility of autobiographical memory, even if traumatic and shame-inducing. Improved access to and acceptance of the associated emotions and thoughts then follow, leading to clearer, more consistent reality testing and more deliberate and mindful behavior (Loewenstein, 2023). That appears to be happening now with Clara as her states of being become more integrated, and she experiences a more congruent self. Perhaps this is due to one of the methods, DBR or AT, or a combination of the methods, or perhaps it is because our previous work has brought us to where we are today. Now, after 15 years in therapy, she has reduced her impulses to throw herself off bridges and no longer feels lost. Her fear of flying, which brought her to therapy in the first place, has disappeared. She still struggles with the shame of having feelings and needs, although she describes that her fragile sense of her body is changing. She is experiencing more strength and happiness. She sets healthy boundaries more often.


Art therapy

Relationally attuned interventions on a psychodynamic basis were concretized in the relational art-making process. Then, challenging affects and states of being could be approached, expressed, and transformed. The embodied, here-and-now-based art potentially became a vehicle for change in the co-creative synchronicity of togetherness. The client’s drawings appeared to help her find themes to focus on. In addition, the fleeting quality of her implicit processes of change and the change achieved became explicit in her images.



DBR

Our work over the last 2 years has involved over 30 DBR sessions. DBR is hypothesized to address the regulatory nodes of the brainstem and midbrain. These regulate the higher limbic and cortical regions of the brain. DBR can be defined as a whole-mind intervention in the treatment of dissociation. The proto-self grounding (Corrigan et al., 2025) and the whole DBR intervention appeared to be helpful to the client. Perhaps DBR added a vehicle for transforming hitherto unbearable experiences of abandonment. These may have been stored as unbearable pain activation patterns in her midbrain and brainstem, often experienced as fleeting visceral sensations of threatening quality. Such pain is perhaps the deepest pain a human being can feel—that of the small child who is not helped to regulate the self and who is not held in a caring relationship.



The integrative approach

What Clara struggled with in sessions and life could be an effect of trauma-generated structural and functional changes in the cerebellum, affecting the connectivity of her brain’s macroscale networks. Such changes are common in early traumatization (Blithikioti et al., 2022). It is possible that these changes, if they were there, are now improving, perhaps through the combination of the integration offered by AT and DBR. AT was used to anchor her to the here and now, capture the implicit change processes, and find themes. The brain-informed method DBR was used to provide a gentle enough experience to allow a vulnerable DID client to process hitherto unbearable information about herself. No method exists without two-person psychology, a crucial approach when using methods with attachment-wounded clients. In relation to DBR, Clara said, “I feel that you are there, and I feel calm and that you are talking to me kindly. That is the most important thing for me. That, and that you do not think I am strange.”

Together with the drawings, DBR appeared to have anchored her existing capacity for integration. By helping her to bring her center of attention, the superior colliculus in the midbrain, online, she may have experienced reduced dissociative tendencies. Potentially, this gave her access to the capacity for change within her neurophenomenological self. In the attuned relational work in which AT and DBR were integrated, AT supposedly added that the client was “touched from within” (Bolwerk et al., 2014; Vaisvaser et al., 2024) when the anterior and posterior parts of her DMN were speculatively activated simultaneously. Reduced anxiety probably occurred through the ongoing activation of her orienting response, anchoring her in her senses. The agency she then experienced potentially activated enough joy and curiosity in the PAG of her midbrain. Overall, something in the therapy appeared to help her not to turn away from her ongoing experience of herself through depersonalization.





Thematic analysis of the lived experience of being in therapy

The client was interviewed by the second author about having dissociation and being in psychotherapy, including DBR combined with AT. Of interest was the lived experience of being in therapy (Finlay, 2009). Qualitative researchers should strive to have their research informed by phenomenological concepts such as lifeworld, pre-reflective experience, and the lived body (Zahavi, 2019). The interview, grounded in a participatory worldview, aimed to bring theory and practice together. Such an orientation is based on action research (AR) (Lewin, 1946; Reason and Bradbury, 2008; Titchen, 2015), which aims to find practical solutions to problems that people care about. The method implies reflection in action, for example, being both situated and reflexive (Riley and Reason, 2015). New insights and knowledge can then be gained. The method can enable practitioners to explore their own practice.

Participatory action research (PAR) (Kemmis and Mctaggart, 2008; Purcell et al., 2024) aims to improve and develop collaborative practice. Three other DID clients were invited to reflect on the interview questions developed initially by the first author before they were used. The client was then invited to reflect on and modify the questions used in the previous interview. Finally, the interview was analyzed by the first and second authors, who synthesized the data. Three themes were found: Before therapy—loneliness. In therapy—getting help, and Now—moving towards togetherness, see Table 1.



TABLE 1 To have dissociation and being in psychotherapy.
[image: A three-column table comparing emotional states before therapy, during therapy, and moving toward togetherness. The first column lists feelings of being turned off, alone, paralyzed, and separated from the world. The middle column describes therapy as difficult but interesting, with solutions, shared thinking, and specific techniques like EMDR and neurofeedback helping. The last column reflects transformation, mentioning changes like becoming part of humanity, setting boundaries, opening new opportunities, and feeling less shame. It highlights growth and emotional healing through therapy.]

Clara highlighted what is happening to her through therapy in these three sentences: “The shame has diminished. I do not feel alone in the universe. I can like and accept myself.” At the end of the interview, Clara made a drawing that summarized the therapy. She said, “I sometimes go into space and float up, but DBR keeps me grounded. DBR means that the sun’s rays can reach me, and I can feel that my feet are on the ground and that my back is straight. I used to be more hunched over. She called the drawing “finding the air of life.”



Discussion

Treatment of highly dissociative clients aims to restore agency, reduce depersonalization, and empower people to live their chosen lives. To achieve this, DID clients might benefit from relationally held integrative sensorimotor anchoring, exemplified by AT, combined with a “brain informed” treatment modality, which DBR exemplifies. This could result in their visceral sensations no longer haunting them as decontextualized bodily sensations. These changes may correspond to the decoupling of hyperconnectivity between the PAG and SMN, the CEN and DMN, and the posterior DMN and SMN. Potentially, if the connectivity between the anterior and posterior nodes of their DMN is re-established, they may be able to mentally “time travel” and remember the past with the freedom to redirect attention to the present as and when they wish (Kearney and Lanius, 2024).

Hypothetically, therapy could alter the brain functions and connectivity patterns of highly dissociative clients to resemble those of healthy controls. Potentially, this can lead to those patterns of neural activity within their primary sensorimotor circuits becoming multimodal representations in their association cortices. The individuals can be safely embodied—here and now—and their frozen memories (Herman, 1992) will no longer be trapped in frozen memory systems. As a result, the frozen carriers of intrusions and flashbacks may be transformed into conscious agents capable of revising their autobiographical narratives.

Such changes may speculatively begin at the brainstem level (Corrigan and Christie-Sands, 2020) and target the brain’s functional networks (Lotfinia et al., 2020; Purcell et al., 2024). Potentially, trauma and brain-informed therapy methods are needed to access the early turned-away brains of attachment-wounded DID clients (Purcell et al., 2024). There may then be increased activation of brain circuits that reduce depersonalization. Otherwise, when disconnected from bodily sensations, people report a loss of connection to their sense of self and personal history (Simeon and Abugel, 2006). Ferroni et al. (2024) suggest that the ability to orient oneself flexibly through time and project oneself into the future may be associated with an intact core sense of self and reduced depersonalization. From such a perspective, therapeutic interventions targeting reduced depersonalization are called for.

The changes in the case vignette could hypothetically correlate with changes in the client’s functional networks. Brain scans would be needed to check whether her overmodulation of subcortical brain activity through her CEN has begun to change, whether her SMN and posterior DMN are in the process of decoupling, and whether the functional connectivity of her anterior and posterior DMN has begun to normalize. The likely neurophysiological basis for her reduced number of episodes of depersonalization in everyday life remains unexplored. Brain scans before, during, and after sessions would be required to verify such interpretations. However, to a lesser extent, the client appears to be suppressing her somatic sensory information from reaching higher-order regions.

Speculatively, the changes in presumed network connectivity and increased experience of agency in psychotherapy outlined above could lead to lasting neuroanatomical changes. These could hypothetically include a regained function and volume of the flocculus in the deep cerebellum, leading to an experience of a more coherent and embodied self. Regarding the amygdala and related structures, an RCT of prolonged exposure as a treatment for PTSD clients found greater reductions in amygdala-frontal and insula-parietal connectivity associated with greater reductions in PTSD symptoms (Fonzo et al., 2021). According to Manthey et al. (2021), successful psychological treatments for PTSD could potentially work via upregulation of the medial PFC, which may thus be involved in symptom reduction. Whether such changes occurred with this treatment has not been investigated. There are also no studies of treatments for DID to support such hypotheses. However, when clients are relationally regulated, exteroceptive and interoceptive sensory input is modulated. Clients can then use their embodied cognitive capacities, and their interoceptive triggers can also be relieved.



Conclusion

With great respect for the methods that have been shown to be valuable in treatment through RCTs and individual cases, art therapists working with severe trauma should tailor their interventions to the neurophysiology of the traumatized brain. From such a perspective, calming, regulating, and transforming RAT interventions are thought to reach specific areas of the deep brain and enhance favorable coupling and uncoupling of the brain’s functional networks. Pictorial artifacts can be both vehicles for therapeutic change processes and temporary endpoints or proxy measures in terms of states and functions rather than traits, with a certain perspective on experienced safety and regained existential health (Gerge, 2018b,c; Payano Sosa et al., 2023). RAT provides a vehicle for “being with” while the client’s epistemic trust changes and deepens. When working with severe dissociation, non-verbal arts-based psychotherapeutic approaches can bridge the dissociation (International Society for the Study of Trauma and Dissociation, 2011; Loewenstein, 2023).

DBR offers a valuable hypothesis about the processes of appraisal and dissociation at a whole-brain level, including the midbrain and brainstem as regulative centers of attention and arousal. By incorporating the hypotheses of Corrigan and Christie-Sands (2020), Corrigan et al. (2025), and Kearney and Lanius (2022, 2024), (art) therapists can enhance their ability to heal attachment deficits, post-traumatic conditions, and dissociation. Supposedly, because the deep brain appears to regulate much of the higher cortical functions (Blithikioti et al., 2022; Kearney and Lanius, 2022; Panksepp, 2012) and sense of self (Panksepp and Northoff, 2009)—two capacities that are globally impaired in trauma-related disorders.

According to the important findings of Lanius et al. (2020), therapists need to know what kind of clients they are sitting with. This can be assessed in part through verbal or written assessments and clinical interviews, where several diagnostic tools for DID are valid and recommended (Loewenstein et al., 2024).



Limitations

One limitation is that the first author carried out the clinical intervention presented in the case vignette; therefore, the second author conducted an interview to give voice to the client. Another limitation is that the mechanisms explaining the value of art therapy are unknown and remain to be uncovered (King and Chatterjee, 2024), and the value of DBR in treating severe dissociation is currently only hypothetical. Another problem is the limited evidence due to the paucity of quantitative research studies on the efficacy of AT, RAT, and DBR in treating the psychobiological syndrome of DID (Purcell et al., 2024). Although consistent with recent neurobiological and neurophysiological findings, the clinical vignette’s therapeutic claims are not supported by brain scans. This makes the causality of the potential changes in the clinical vignette speculative, to say the least. Therefore, the potential value of the combination of RAT and DBR is preliminary at best.


Further development

An understanding of the neurobiology of dissociation and DID is necessary for the development of psychotherapeutic interventions for DID. Purcell et al. (2024) emphasize that the current state of DID is similar to the state of PTSD in the 1970s—highly stigmatized, misunderstood, underfunded, and understudied. They call for further advances in the neurobiological understanding of dissociation and DID that can inform the development of novel psychotherapeutic interventions. DBR and clinical hypnosis are two promising examples. Whether RAT could be considered a neuroscientifically based psychotherapeutic intervention for severe dissociation needs to be established by quantitative research and neuroimaging techniques that capture changes in brain function before and after therapy. This could provide more conclusive evidence of the potential neurophysiological effects of RAT and other methods.

Both RAT and DBR in the treatment of well-diagnosed DID clients, for diagnostic recommendations, see Loewenstein et al. (2024), need to be evaluated as separate treatment modalities with initial pilot studies. If successful, controlled trials with waiting list controls and comparisons to standard treatments should be conducted. A major challenge is that treating severe dissociative disorders like DID typically takes years. This makes the randomized controlled trial (RCT), the gold standard for outcome research, not an optimal lens for studying treatments for DID, as the disorder is not amenable to brief interventions (Brand et al., 2009; Nijenhuis, 2017). However, some steps, such as the introduction of DBR or another method, can be analyzed sequentially in the shorter term. Further research should include a small exploratory study of the usefulness of AT and DBR in combination in working with highly dissociative clients, and a therapy manual could also be developed.
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Introduction: Advances in social cognitive neuroscience research have contributed deeper understanding of neural processes relevant to art therapy, and of social, interrelational phenomena including racism and implicit bias. Confoundingly, emerging critical discourse about neuroscience research design highlighted systemic racism, implicit bias, and inequality perpetuated by imaging technologies, lack of diversity, and funding disparities. Emphasis toward antiracist practices within cognitive neuroscience research and various other fields has grown; however, literature on antiracist research practices within art therapy research is scant.
Methods: The purpose of this qualitative pilot research study was to elicit conceptualizations about antiracist research practices from art therapy researchers in response to relevant literature. Purposive sampling was used to recruit four female art therapy researchers from the United States (U.S.) and Europe. Semi-structured interviews were analyzed using grounded theory coding resulting in three main categories, seven themes, and subthemes. Member-checking and reflexive journaling were employed to enhance credibility.
Results: Core categories revealed points of convergence across participants, areas of concern, and requirements outlining antiracist research practices in art therapy. The first core category, shared beliefs and values, had three themes: neuroscience-informed perspective of art therapy; neuroscience research can strengthen art therapy theories; and infusion of antiracism and neuroscience into art therapy begins with education. The second core category, barriers and challenges, had two themes: potential credibility and legitimacy concerns for art therapy; and difficult conversations about disparities in awareness, diversity, and resources. The third core category, requirements and responsibilities for antiracist research, had two themes: due diligence to build accountability and legitimacy; and inclusion of diversity in art therapy research, and subthemes.
Discussion: Preliminary outcomes revealed ideas aligning current antiracist neuroscience research discourse with art therapy experimental research practices. The small group of neuroscience-focused art therapist researchers provided realistic considerations about amplifying discourse within the art therapy profession and infusing antiracist research into neuro-informed art therapy curriculum, and prioritizing diversity throughout experimental research design. An antiracist art therapy research framework with principles including education, intentionality, and diversity was proposed, along with recommendations for further research using the framework and to implement the framework into graduate art therapy education.
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1 Introduction

Art and creative processes, such as music making and art making, have been explored as unique human phenomena that are transformative, restorative, curative, and rehabilitative activities (deWitte et al., 2019; Karkou et al., 2022; Nummenmaa and Hari, 2023; Oliva et al., 2023; Vaisvaser, 2021), and are connected to cultural identities and that transcend cultural differences (Griffith and Semlow, 2020). Neuroscientific research into creativity and the therapeutic impact of the arts has resulted in new disciplines, such as neuroaesthetics (Chatterjee and Vartanian, 2014; Zeki et al., 2020), Neuroarts which expands on the neuroscience of art (Siler, 2015), and arts in health initiatives (Fancourt and Finn, 2019; Van Lith and Spooner, 2018). Advancements in social cognitive neuroscience research have enhanced in-depth research into neural correlations for emotion and emotional regulation (Braunstein et al., 2017; Gu et al., 2018; Viviani, 2013), empathy (Stevens and Taber, 2021; Zaki and Ochsner, 2012), trauma (Ressler et al., 2022), and the impact on brain functionality and activity as a result of psychological therapies (Abbass et al., 2014; Cozolino, 2024). The application of such research has direct implications for clarifying and refining therapeutic mechanisms and therapeutic approaches across mental health disciplines to include the creative arts therapies (Cozolino, 2024; deWitte et al., 2019; Gu et al., 2018).


1.1 Neuroscience research applications in art therapy research

Across the field of creative arts therapies (CAT), and specifically art therapy, neuroscience and neurobiological research have been vital to support fundamental theories and elucidate potential mechanisms of transformation within therapeutic art making processes (King et al., 2019; Lusebrink, 2004, 2014; Malik, 2022; Vaisvaser, 2021). Art therapy employs experiential and somatosensory interventions to stimulate cognitive, emotional, perceptual, and integrative processes for therapeutic and transformative effects (Kapitan, 2012; Vaisvaser, 2021) consistent with theoretical orientations (e.g., psychodynamic, humanistic, narrative, gestalt, etc.) in the broader psychotherapy context (Van Lith, 2016). Researchers have consistently sought to extrapolate more clearly the therapeutic mechanisms of artmaking that lead to change (deWitte et al., 2019; Gerber et al., 2018; Gerge et al., 2019) and to demonstrate the effectiveness of art therapy treatment (Regev and Cohen-Yatziv, 2018; Reynolds et al., 2000; Slayton et al., 2010).


1.1.1 Theoretical applications of neuroscience in art therapy

The application of neuroscience principles and knowledge of brain and body processes has informed the development of fundamental theories of treatment approaches in art therapy practice (Lusebrink, 2004, 2014; Lusebrink, 2010; Hinz, 2019; Czamanski-Cohen and Weihs, 2016; Hass-Cohen and Clyde Findlay, 2015; Vaisvaser, 2021). Researchers have proposed theoretical perspectives which postulate transformative elements within art therapy processes based on neurobiological processes (e.g., stress reduction, perception and insight change, emotional regulation, etc.) to include the Expressive Therapies Continuum (ETC; Hinz, 2019), the bodymind model (Czamanski-Cohen and Weihs, 2016), art therapy relational neuroscience (ATR-N; Hass-Cohen and Clyde Findlay, 2015), and adaptive response theory (ART; Kaimal, 2019). These theoretical perspectives of the underlying mechanics of creative processes incorporate cognitive neuroscience research findings from relevant studies about brain mapping and neural correlations, emotion, cognition, somatosensory functions, creativity, arousal, stress responses, and human information processing which are postulated to be involved in, and intrinsic for, art making for therapeutic impact on a variety of physical and mental disorders (Dietrich and Kanso, 2010; Gu et al., 2018; Oliva et al., 2023; Zaidel, 2010).



1.1.2 Experimental applications of neuroscience in art therapy

For the last two decades, an emerging subset of experimental research across scientific art therapy research studies infused neuroimaging and physiological measurements into scientific exploration to more closely examine internal processes and the impact during art making processes to build scientific evidence (Kaiser and Deaver, 2013; Kapitan, 2012, 2014; King et al., 2019; King and Kaimal, 2019; Malik, 2022; Vaisvaser, 2021), and to fortify those theories that underpin the profession. Such studies within art therapy have included technologies that are available for measuring brain activity and that allow for movement inherent in artmaking (King and Kaimal, 2019) including quantitative electroencephalography (qEEG; Belkofer and Konopka, 2008; Belkofer et al., 2014; Kang et al., 2023; King et al., 2017; Kruk et al., 2014; Pénzes et al., 2023), functional magnetic resonance imaging (fMRI; Kang et al., 2023; Walker et al., 2018), and functional near-infrared spectroscopy (fNIRS; Kaimal et al., 2017). From these studies, evidence of the impact of specific art making processes, particularly drawing activities and clay work, has illuminated specific neural pathways of activation which invoke sensory, motor, emotional, perceptual, and executive functioning involved in association, analysis, regulation, and cognitive synthesis. Further comparative research has combined neuroimaging with other physiological measures to examine the impact of specific art materials on various autonomic, emotional, cognitive, and physiological systems (Haiblum-Itskovitch et al., 2018; Kaimal et al., 2016; Rankanen et al., 2022; Yang et al., 2021). Art making, as examined within art therapy neurobiological research, has also shown benefits for regulation, reducing stress, and improving mood, for example, which support the therapeutic evidence base for art therapy as a profession (Abbing et al., 2023; Beerse et al., 2019; Kaimal et al., 2016, 2017; Yang et al., 2021).




1.2 Social cognitive neuroscience research: racism, implicit bias, and implications for research practices

It has become imperative across healthcare, particularly mental healthcare, for research to examine the impact of social constructions of racial bias, prejudice, and discrimination throughout multiple levels of organized society (Banaji et al., 2021; Braveman et al., 2022; Berger and Miller, 2021; Berger and Sarnyai, 2015; Eckstrand et al., 2022; Kaiser Trujillo et al., 2022; Kubota, 2024). Social cognitive neuroscience research has been instrumental in uncovering underlying root causes of health disparities, specifically structural and institutional racism, among Black and other marginalized communities, and how the impact of racism and discrimination (i.e., implicit and explicit biases, and prejudice) shaped cognitive biases across all communities (Kaiser Trujillo et al., 2022; Webb et al., 2022b). Specifically, discrimination and explicit biases perpetuate increased environmental and interpersonal stressors leading to health conditions (e.g., trauma, depression, anxiety or psychotic disorders, obesity, cardiovascular disease), other metabolic irregularities, and impact neurocognitive development (Berger and Sarnyai, 2015; Hardeman et al., 2022; Rebello and Uban, 2023; Webb et al., 2022b). Various studies have elucidated neural structures involved in, and responses to, racial recognition, perception, and processing to further understand biases that underscore prejudices and implicit responses (Ito and Bartholow, 2009; Kubota et al., 2012; Rösler and Amodio, 2022). Neuroscience research has also explored the impact and measurement of implicit bias as evidenced by neural activity, hormone and neurotransmitter characteristics, along with other physiological measurements related to emotional and autonomic nervous system responses (Cassidy and Krendl, 2016; Morehouse and Banaji, 2024). Distinct differences at the neurological level have been delineated and then attributed to the effects of racism and discrimination underscoring the cognitive, emotional, and somatic impact of implicit and explicit biases (Kaiser Trujillo et al., 2022; Kubota et al., 2012; Rebello and Uban, 2023) leveled across marginalized and minoritized groups and communities (Berger and Sarnyai, 2015).

However, there has also been increased scrutiny of all aspects of healthcare research as Black, Indigenous, and other People of Color (BIPOC) communities have been poorly represented and depicted across healthcare data with a lack of relevant and beneficial studies generally, partly due to disparities in funding and the lack of funded research examining healthcare conditions and systems relevant to minoritized communities (Cené et al., 2023; Gilpin and Taffe, 2021; Hardeman et al., 2022; Orr et al., 2021). Researchers within social work, biological psychiatry, psychotherapy, cognitive neuroscience, and public health have contributed discourse to address research practices and attitudes that limit awareness, perpetuate exclusions, and that limit diversity of participant samples (Eckstrand et al., 2022; Green et al., 2022; Goings et al., 2023; Goldfarb and Brown, 2022; Kwasa et al., 2023; Orr et al., 2021; Paquin et al., 2019; Ricard et al., 2023).


1.2.1 Understanding racism in neuroscience research

A closer look at cognitive neuroscience research related to implicit biases and structural racism has led to increasing awareness of structural racism maintained across cognitive neuroscience research design and subsequent critical analysis (Abiodun, 2019; Choy et al., 2022; Gilpin and Taffe, 2021; Louis et al., 2022; Parker and Ricard, 2022; Ricard et al., 2023; Webb et al., 2022a, 2022b). Notably, critical literature within neuroscience revealed illumination of issues of inequality across research design including the method, recruitment, exclusionary factors, technology, and funding practices (Gilpin and Taffe, 2021; Girolamo et al., 2022; Ricard et al., 2023; Rollins, 2021; Wassenaar and Van den Brand, 2005; Webb et al., 2022a, 2022b). Participant samples lacked diversity linked to insufficient recruitment considerations (Henrich et al., 2010; La Scala et al., 2023), publications rarely provided thorough descriptions of the samples or contextual information (Goldfarb and Brown, 2022; Kwasa et al., 2023), and there are marked disparities in both the funding allotted for minority health issues and awarded to researchers from racial and ethnic minority groups (Abiodun, 2019; Gilpin and Taffe, 2021). Additionally, aspects of reliability and validity of available neuroimaging technology (e.g., EEG, qEEG, fMRI, and fNIRS) have been scrutinized relative to hair and skin phenotypes which directly and indirectly limit inclusion and contribute to exclusionary practices (Choy et al., 2022; Couch et al., 2015; Green et al., 2022; Louis et al., 2022; Kwasa et al., 2023; Wassenaar and Van den Brand, 2005; Webb et al., 2022a, 2022b).



1.2.2 Antiracist neuroscience research

Antiracism is the practice of confronting and dismantling racism through beliefs and practices that support equality across all ethnic groups previously marginalized through inequitable practices (Kendi, 2023; Paradies, 2016). Antiracist, equitable, and ethical clinical practice and research ideologies are facilitated through critical analysis of traditional practices and ideologies that foster structural racism, oppression, and exclusion (Rollins, 2021; Kaiser, 2017; Sajnani et al., 2017). The exposure of racist and exclusionary practices in neuroscience research design has led to practical and theoretical perspectives for quantitative, human subjects’ research, development of an antiracist framework, and a call for enhancements in neuroimaging technology (Choy et al., 2022; Goings et al., 2023; Goldfarb and Brown, 2022; Henrich et al., 2010; Parker and Ricard, 2022; Ricard et al., 2023; Rollins, 2021; Webb et al., 2022a, 2022b). Growing literature outlining antiracist ideology suggest critical reflexivity is required for White practitioners and researchers in the health professions to examine their authentic responses to concepts of inequality, oppression, marginalization, racism, biases, and discrimination to inform behaviors, attitudes, and perceptions (Etherington, 2017; Williams et al., 2022). Critical reflexivity requires the researcher to identify and examine their values and beliefs which shape both their intention to conduct research with specific aims and goals and their interpretation of the phenomena being studied (Bourke, 2014; Etherington, 2017). Additionally, it is imperative to clarify research questions to include a critical examination of who benefits from the research (Gilpin and Taffe, 2021). The aim of antiracist research is to enhance the lives of the community centered in the research by addressing concerns and problems identified by the community (Goings et al., 2023; La Scala et al., 2023). Researchers working from an antiracist framework will collaborate with the communities they intend to study, and involve diverse, interdisciplinary teams in their research efforts to ensure differing perspectives (Goings et al., 2023; La Scala et al., 2023).



1.2.3 The imperative need for antiracist approaches in art therapy research

Within the field of art therapy, similar analysis of inequities and imbalances throughout the profession have elicited increasing critique and calls for greater examination of ambivalence about demographic representation of professionals and dominant narratives (Hadley, 2013; Kapitan et al., 2011; Sajnani et al., 2017). Social justice and advocacy discourse has existed in art therapy literature for decades, but has increased in recent years, in response to the growing divisiveness and hatred throughout America (Kuri, 2017; Talwar, 2017). A social climate toward dismantling systemic and structural racism within art therapy has grown more pressing (Potash, 2020). Antiracist discourse and literature within the art therapy profession appears to have emerged in 1999 (Cherry, 1999), and expanded after 2010 with growing emphasis on social justice, intersectionality, and ethically necessary antiracist practices to ensure applicability, relevancy, and effectiveness of art therapy practice and research (Hadley, 2013; Kaiser, 2017; Karcher, 2017; Kuri, 2017; Sajnani et al., 2017; Talwar, 2010; Talwar and Sajnani, 2022). Potash (2020) presented a charge for art therapists to become antiracist clinicians by developing an antiracist perspective, reexamining core art therapy concepts, and by pursuing systemic change. While neuroscience research continues to enhance the evidence-base of art therapy practice (Strang, 2024), research and practice standards could reflect antioppressive efforts to dismantle structural racism (Kaiser, 2017; Kuri, 2017). Aspects of power and privilege exist within the psychotherapeutic relationship between an art therapist and their client, while art making offers a mechanism to influence agency, empowerment, and to enhance equity (Kaiser, 2017; Karcher, 2017; Sajnani, 2012; Sajnani et al., 2017; Van Den Berg and Allen, 2022; Wright and Wright, 2022). Art therapists have unique traits of creativity, kindness, and curiosity (Braganza et al., 2023), as well as optimism to support adaptability and growth (Pénzes et al., 2018). These aspects combined with an emphasis toward social justice advocacy within a wide range of community-based systems are imperative to mitigate structural imbalance within those systems (Karcher, 2017). In fact, research has been emerging that the arts and application of aesthetic and creative processes may mitigate implicit biases (Garcia-Arch et al., 2020). However, art therapy research literature lacks acknowledgement of the discourse from cognitive neuroscience about racial bias and inequitable research.

Guided by the ethical principle of justice and in alignment with the American Psychological Association race and ethnicity guidelines in psychology (APA Task Force on Race and Ethnicity Guidelines in Psychology, 2019), this study aimed to conceptualize an antiracist perspective within art therapy neuroscience research and to contribute valuable insight necessary for systemic change.





2 Materials and methods

This qualitative pilot study incorporated semi-structured interviews to generate responses about problematic dominant ideologies embedded in neuroscience research and about antiracist practices in experimental art therapy neuroscience research. While a critical theory paradigm is implied in the current study which sought to conceptualize antiracist research practices, this pilot study was a preliminary attempt to examine perceptions, responses, and beliefs of a small group of experts in art therapy neuroscience research. The research question guiding the inquiry was: How do art therapy researchers interested in the integration of neuroscience and art therapy conceptualize antiracist research practices in neuroscience-focused art therapy research? Grounded theory analysis provided a structured, systematic, and rigorous approach to cultivate a new theory for advancing antiracist research efforts in art therapy. Specifically, the examination of perceptions, responses, and beliefs of a select, informed professional group of experts in art therapy neuroscience research contributed valuable possibilities to build a new theory about research practices from an antiracist lens (Leavy, 2017; Spencer et al., 2014). Approval of this study was obtained from the Lesley University Institutional Review Board (IRB).


2.1 Participants

For this exploratory pilot study, purposive sampling was appropriate to target the relatively small pool of potential participants who have conducted and published art therapy and neuroscience research. Inclusion criteria for this study specified that participants must be professional art therapists (e.g., completed graduate education in art therapy to possess the title of art therapist), who had notable experience developing, conducting, and publishing neuroimaging studies, and who were available for an interview between December 2023 and March 2024. The art therapists who were involved in the studies only needed to be listed as an author in the publications, not only the primary author. Exclusionary criteria included researchers who took part in neuroimaging research of artmaking processes who could not be professionally titled art therapists (e.g., cognitive neuroscience researchers, psychologists, neuroimaging technicians, biostatisticians), art therapists who conducted and published neuroimaging research prior to 2017, or other creative arts therapists conducting neuroimaging studies in other art modalities (e.g., music therapists studying impact of music). An in-depth search using research databases available through Lesley University library databases, including @LLSearch, JSTOR, Academic Search Premier, BioMed Central, EbscoHost, PubQuest Central, FLO library catalog, MEDLINE, and PsychInfo resulted in a list of eight relevant quantitative experimental studies published between 2017 and 2023 that included an art therapist and the use of neurobiological measurements to examine the impact of artmaking framed within art therapy principles (Cucca et al., 2021; Haiblum-Itskovitch et al., 2018; Kaimal et al., 2017; Kang et al., 2021; Kang et al., 2023; King et al., 2017; Pénzes et al., 2023; Rankanen et al., 2022). Invitations to participate were sent via authors’ emails to a list of 12 researchers and included a few questions for recipients’ responses to ensure they fit with inclusionary criteria and an attached informed consent form. The informed consent form explained the study, detailed the risks inherent in discussing issues of racism, and noted there could be no anonymity as the researcher would be directly engaging with them but described protections including deidentification to provide confidentiality. Following email interaction and verification of inclusionary criteria, informed consent was obtained from four participants (N = 4), and interviews were scheduled. The small sample was both reflective of the targeted sampling and was considered proper for a preliminary pilot study. There was no compensation offered for participation in the study.

As a pilot study, the intended number of participants was less than the typical number of participants needed for a full qualitative research study. The participants were female, middle-aged, doctorate-level art therapist researchers with varying cultural backgrounds. Each had more than 10 years of research experience connected to their own academic pursuits or as part of student academic research.

Three identified as White, and one identified as Asian American. One participant was born in the U.S., one was born in India, and the other two were born and resided in northern European countries (Finland and The Netherlands). The American-based participants identified also as administrators of art therapy graduate programs, one of the European-based participants identified also as a mental health scientist, and the other a clinical psychologist by education and training.



2.2 Researcher perspective

I am currently a doctoral student and have previously engaged in master’s level experimental research on art making processes and brain activity through qEEG (Kruk et al., 2014). Admittedly, qualitative research methods, while appropriate for the research design reflective of the research question, were less known outside of doctoral-level research education. I presented my positionality statement to frame the perspective and cultural viewpoint from which the impetus for the research and the research question was derived: “I am a middle-aged, White, female, English-speaking, able-bodied, American art therapist and doctoral student who has engaged in neuroscience research and I have elected to study, from a critical, postmodern perspective, how art therapy research practices have been perpetuating racism in neuroscience research and how a community of art therapy neuroscience researchers may conceptualize antiracist neuroscience research practices.” It is important to note that I was informed, prior to data collection and analysis, by the content of the articles which detailed concepts of racism and perspectives of antiracist research practices for neuroscience research from neuroscientists. Further, potential bias from preconceived notions or confirmation bias due to the influence from provided literature were considered as possible limitations.



2.3 Procedures

Upon reflection that the research question arose from a review of literature centered on illuminating imbalance and racism in neuroscience research, and that there is a lack of discourse on antiracist research practices among art therapy publications and journals, I made assumptions that concepts of racism in neuroscience research and discourse about antiracist neuroscience research would be new considerations among art therapy researchers. Therefore, taking inspiration from an antiracism exercise provided to undergraduate neuroscience students (Roth and Gavin, 2021), three recent, peer-reviewed articles relevant to the study topic were sent to the participants as an optional pre-interview reading activity. The articles provided a framework for the critical examination of neuroscience research and outlined inherent racial bias in current research practices (Gilpin and Taffe, 2021; Girolamo et al., 2022; Webb et al., 2022b). Three of the four participants reported they had reviewed the articles prior to their interview. For the participant who had not read the articles prior to the interview, a general overview of each article was verbally relayed to ensure they had sufficient information from the reading to elicit their responses. All participants reported they gained awareness about racist practices in neuroscience research and efforts to advance antiracist research.


2.3.1 Data collection

In-depth, semi-structured interviews were conducted between December 2023 and March 2024, and each lasted from 40 to 60 min and were recorded via a confidential videoconferencing platform. Participants were reminded of their informed consent and right to withdraw from the study at any time. The interviews included open-ended, descriptive, and paradigmatic questions designed to examine previous experiences with neuroscience research, to elicit considerations about inequalities and limitations within research methods in neuroscience research design, to respond to the articles that were sent, and to explore conceptualization of requirements for antiracist art therapy neuroscience research approaches. The interview questions were developed carefully, so as not to lead discourse toward consensus, and an interview guide provided general structure for each interview but allowed for variation depending on different perspectives elicited from each participant (see Supplementary Item 1). For example, following the first interview, a question about implicit biases was added for the subsequent interviews. Participants were also invited to consider or provide their positionality statements to acknowledge their own intersectionality and cultural viewpoints relevant to, and surrounding development of their research (La Scala et al., 2023). Suggestions for advancing the dialogue about actionable antiracist practices within art therapy research were solicited. The interviews were transcribed carefully from the videoconferencing platform recordings which supported accuracy. A numbered identifier was assigned to each of the transcriptions which were saved as files to a password-protected file on the researcher’s computer. Prior to coding, the transcriptions were sent to the participants for member-checking to ensure accuracy and to clarify or add any sentiments. Three participants provided clarification or acknowledgment of the accuracy of their transcript.



2.3.2 Data analysis

The principal researcher conducted all aspects of data analysis to include transcription, coding, and refinement of results. Transcription, incorporation of participant’s clarification from member-checking, and iterative reading allowed for in-depth familiarization with the material (Silver and Lewins, 2014). Separately, a reflexive research journal was used to bracket the researcher’s beliefs and notions gathered from the literature review (Gilgun, 2014). Analytic memos were included in the journal to capture notes about main salient points, and areas of consistent reflections from the participants across interviews (Saldaña, 2021). Because the researcher was aware her experience with art therapy and neuroscience research was aligned in many ways with the participants,’ reflexive journaling offered a container for subjective responses, insights, and allowed connected points to be documented during coding rounds (Trent and Cho, 2014). Using coding strategies in line with grounded theory analysis, the first two rounds of coding were conducted using iterative, open coding strategies, to include process and in vivo coding, and analytic memos (Saldaña, 2014). An inductive analysis method was applied while engaging with the content to begin to identify selected words or phrases as codes (Saldaña, 2021). Throughout the in-depth review process of each transcript, patterns of similar sentiments were color-coded across the transcripts which resulted in a focused coding strategy to provide an initial framework for organizing patterns of codes into core categories (Saldaña, 2021). There were 701 codes organized into a code structure of 10 core thematic concepts that emerged consistently across transcripts and provided the initial code structure. For further organization, the transcripts and manually developed code structure were imported into computer assisted qualitative analysis software, MAXQDA (VERBI Software, 2021). The use of MAXQDA provided development of visual coding and mapping structures, paraphrasing, summary tables, a codebook, and other analytical tools instrumental in saturation of the data and for clarification to articulate the themes evolved from the initial emerging categories (VERBI Software, 2021). Codes identified within the 10 core categories of the code system were collapsed across transcripts in subsequent rounds of organizing codes, further refining the data and leading to deeper interpretation (Saldaña, 2021). Paraphrasing was used to discern patterns and categories of codes more clearly across transcripts and the researcher’s journal memos which resulted in three overarching core categories, Shared Beliefs and Values, Barriers and Challenges, and Requirements and Responsibilities for Antiracist Research, that contained seven main themes and five subthemes. See Table 1 for further details and verbatim quotes.



TABLE 1 Anti-racist research in art therapy neuroscience research: categories, themes, & subthemes.
[image: Table showcasing three core categories: "Shared Beliefs & Values," "Barriers & Challenges," and "Requirements & Responsibilities for Anti-racist Research." Each category contains main themes, subthemes, and sample quotes. Themes include neuroscience's role in art therapy, potential credibility concerns, and diversity in research. Quotes from participants illustrate these themes and challenges in art therapy research.]

Two opportunities for member-checking were offered to enhance credibility. The transcripts and the compiled results were sent to participants with invitations to provide correction, clarification, and additional commentary. Three participants provided comments and corrections after reviewing their transcripts. The updated transcripts were used in the analysis. Following the review of the results, two participants responded with areas of agreement, further commentary, and clarification.





3 Findings

Regarding participant selection, it was notable there were very few male art therapy neuroscience researchers identified, and none whom had published within the timeframe noted. Four participants all identified as female with little racial variation across the participant sample. There was one participant of Asian origin; however, nationality was the main difference across participants. The U.S.-based participants were astutely aware of wide variety within demographics relevant to their locations while the European participants noted a lack of racial diversity within their countries of origin. Three of the participants came from origins in which English was not their first or native language, and though geographical origins were different, the concepts and fundamental philosophies conveyed by the participants as art therapists, researchers, and educators were intriguingly concordant. Because of the small sample size, the findings, while compelling, are preliminary and do not support definitive conclusions.


3.1 Core categories, thematic concepts, and subthemes

The three core categories, Shared Beliefs and Values, Barriers and Challenges, and Requirements and Responsibility for Antiracist Research, reflected possible convergence of views and research interests, perceptions about challenges facing art therapy and neuroscience research and limitations to overcome, and suggestions for antiracist research relevant to art therapy neuroscience research. The seven main thematic concepts nestled amidst their respective categories (Table 1) further illuminated strongly conveyed points within the core categories, and themes within Requirements and Responsibility for Antiracist Research, contained subthemes.


3.1.1 Shared beliefs and values

Each participant had been invited to share their positionality and how their life experiences had led them to both art therapy and their ongoing interest in neuroscience. All participants were professors within graduate-level art therapy training programs, had completed doctoral-level research, and described their natural inclination toward studying the brain in concert with their understanding of their own art therapy practice. Even across different continents the participants presented several seemingly similar underlying beliefs reflective in three main thematic concepts: neuroscience-informed perspective of art therapy, neuroscientific research can strengthen art therapy theories, and infusion of antiracism and neuroscience into art therapy begins with education.


3.1.1.1 Neuroscience-informed perspective of art therapy

These participants shared longstanding curiosities about neuroscientific correlations of art making; therefore, their application of art therapy theory and methods into practice and research was inherently, and primarily, understood from a neuroscientific framework. Participant 1 (P1) noted, “over time that led me to cognitive neuroscience, naturally, because art therapy is such a highly cognitive and creative approach even though it does use all of our senses whether we realize it or not.” An understanding of neurobiological processes during art making was considered relevant because “there’s something about the expressive process and what that feels like […] like people feeling like improved mood […] reduced inflammation, relaxation in the response, feelings of, like positive emotions in particular reward perception” (Participant 3, [P3]). Connections between artmaking and neural processes were highlighted to underlie principles of art therapy, or “tenets: non-verbal, symbolic communication, use of creative expression that perpetuates healing and beneficial outcomes, that engages different areas of the brain and body, the materials and methods that we thoughtfully use and apply in our work” (P1). Research on art making within art therapy and subsequent impact on mind and body inducing therapeutic effect was a priority, as Participant 2 (P2) noted, “we taught students to do this neuroscientific research where we were curious about what happens in the brain when you use different kind of art materials and when you use different kind of instructions.” Collectively, neuroscience principles guided their understanding about mechanics of mind and body involved in therapeutic use of art making, and mechanisms of change from art therapy.



3.1.1.2 Neuroscientific research can strengthen art therapy theories

Their shared beliefs and interests in the intersection of neuroscience and art therapy underscored research pursuits to bolster the field of art therapy practice and build knowledge of neurological processes involved in art therapy processes. P2 provided, “I’m always doing research because I want to know; I want to gain knowledge,” and elaborated, “I am a big proponent of practice- based research, just because I want to connect research to practice and education.” P1 reflected on various experiences in her career “involved in the realm of what I call systematic integration of neuroscience and art therapy for over a decade,” and training which has “helped me understand more about how to navigate some of these chasms that exist between the more cognitive, basic neuroscience research and what it is that we do in art therapy theory and practice.” Participants described their drive to examine artmaking for benefits and applications, to understand the impact of art materials and processes, and to elucidate the mechanisms of therapeutic effect to move beyond theoretical knowledge toward an evidence base. While research in both art therapy and neuroscience fields has grown, participants implied both fields primarily operate from theoretical knowledge and require a range of research efforts to deepen comprehension within and across disciplines. Realistically, P1 highlighted the need for expanded research efforts in art therapy regarding the underlying mechanisms of art making because “we know that making art is really different than rote motor movement, but we cannot make that leap to saying that it is without taking […] teeny-tiny baby steps along the way” and, therefore, “some of that really controlled experimental design is necessary” to enhance research, practice, and education standards. P2 pointed out how “neuroscience research is actually more fundamental, less practice-based” and stressed the “importance of being aware of how research findings find their way through publications to practitioners and educators” because that information becomes incorporated into practice and perpetuated through education. These participants similarly believe neuroscientific art therapy research builds support for development and strengthening of theories, and how basic, empirical research findings may lead to applied research to elicit evidence to support advancement of the profession.



3.1.1.3 Infusion of antiracism and neuroscience into art therapy begins with education

From their perspectives as both researchers and educators, participants considered how educational criteria in art therapy could evolve to incorporate both a neurobiological perspective into the theoretical underpinnings of art therapy and knowledge about inequalities in human subjects’ research design. P1 reflected on her experiences “in program development and curriculum development and looking at how neuroscience underpins our theory in practices,” and noted that “the competencies for art therapy education have shifted and evolved over the years to now include more specific neuroscience content.” Yet, it was also acknowledged more work is needed to augment professional education standards across the profession because “there seems to be a gap in learning […] and in knowledge acquisition because many educators in our profession might not have a good foundation of neuroscience” (P1). In concert with an infusion of neuroscience principles, an antiracist lens was considered essential to future research standards within art therapy. There was a sense of revelation and then duty to act as the participants responded to new, “really eye-opening” information about the inequalities and exclusionary practices identified amongst neuroscience studies, which led to a strong realization that “we have to be more aware as researchers how we impact practice, education with our research findings” (P2). Summarily, P1 provided that for a commitment to development of antiracist research “this kind of content is necessary for graduate art therapy research coursework […] So, this needs to be embedded, similar to neuroscience, it needs to be more firmly embedded in our education curricula.” In agreement, P2 reflected “To create this awareness [about antiracist research] or to enhance this awareness? Well, I’m an educator, so I think, start there.” Incorporating antiracism and neuroscience principles into art therapy education to expand awareness and promote antiracist, ethical, and equitable practices was a strong suggestion reflective of participants’ viewpoints that such knowledge can benefit the growth of the field in general.




3.1.2 Barriers and challenges

Participants acknowledged new awareness about the issues prompting consideration for antiracist art therapy research, and identified perceived barriers in the way of fully embracing and incorporating this perceptual shift. It was easy for participants to name various challenges to transform approaches within art therapy neuroscience research because an evolution toward more equitable antiracist research approaches would require critical examination and conceptualization of credible research methods. These art therapy researchers invested their time to consider a comprehensive conceptualization about what such transformation would entail. There were questions raised about the practical implementation of changes in research practices along with some doubts related to lack of certain resources, and concerns about the reputation of the art therapy profession in general. These concerns about the perception of art therapy stemmed from first-hand experiences conducting and contributing research generated within the field of art therapy to the wider mental health behavioral healthcare systems. Experiences with divisiveness, perceived scientific hierarchy, and clashes within and outside of the profession ushered the emergence of the theme of potential credibility and legitimacy concerns for art therapy. Further, there was discussion about consideration for diversity in human subjects’ research, concerns about the availability of resources to include neuroimaging technologies, and overarching concerns a paradigm shift would face barriers reflected in the second overarching theme difficult conversations about disparities in awareness, diversity, and resources.


3.1.2.1 Potential credibility and legitimacy concerns for art therapy

Participants shared their first-hand experiences and challenges as art therapists, researchers, and educators who have witnessed and been challenged by the absence of widespread familiarity with art therapy as a healing profession, despite decades of work and research conducted internationally. From her location in northern Europe, P4 described “that there is no art therapy department or program or professor or anything” and her education and work was conducted “under the department of art and under the discipline of art education […] and then [her] supervisor was a psychologist who was specialized in psychology of art.” There was a feeling of disappointment generally related to the lack of awareness about what the profession of art therapy is which contributed to a sense of pessimism and frustration, as P3 noted, “So there’s a real fatigue to all of this […] and I do not want to undermine that, there’s a real fatigue to explaining [about art therapy].”

Assumptions, lack of understanding, or lack of awareness about the profession created disconnection from other fields and inaccurate and judgmental perceptions of the veracity of art therapists as researchers and practitioners. There was awareness about a perceived hierarchy across disciplines and about how art therapy research is regarded, “so we are lower on the [perceived hierarchy], when it comes to establishing [art therapy] from a scientific basis […] and neuroaesthetics is much higher up because historically the research is experimental and takes place in the lab” (P1). Notably, P3 provided clear examples of judgmental perception from the reaction of one “collaborator saying, ‘Well next time, let us make sure we bring a psychologist on board, so that, you know, we are seen as more credible,’” and from a discussion with a neuroscience colleague that art therapy is considered “mumbo-jumbo” as he described how his peers “make fun of him for his interest in art therapy.” This perception problem was viewed as a responsibility for the field of art therapy to acknowledge and address. Issues of credibility and legitimacy of art therapy were perceived to stem from both a lack of operationalized definitions and scientific evidence because art therapy principles remain largely theoretical. Participants based in the U.S. framed issues of division within the art therapy field, “because [art therapists] end up fighting about what our definition is,” because “the variations of what [art therapists] do are immense, and it’s really complicated what we do and it’s hard to define” (P1). Connecting to that point, P3 reflected, “We do have a harder hill to climb, though, as art therapists, I think,” describing how a lack of a scientific foundation contributed possible barriers related to the issue of credibility about “art therapy as a profession, being assumed to be like, I do not know, hippie-dippie something that people do not understand. That […] we do not understand the sciences.” Development of the scientific basis of art therapy, according to these participants, may facilitate a stronger definition of art therapy through a neuro-informed theory of the therapeutic mechanisms.



3.1.2.2 Difficult conversations about disparities in awareness, diversity, and resources

Participants considered problems with a potential lack of widespread awareness about issues raised in neuroscience literature about inequalities, the lack of diversity as an aspect of exclusion in research, and a general lack of necessary resources. Frustrations about limited resources, primarily funding and opportunity, were raised as P3 noted, “anything that requires a resource, like equipment, there are costs associated with it” which is a concern facing art therapy research efforts since “there are expenses involved which already kind of set up a disparity.” The use of neuroimaging was a desired focus for participants’ research designs, and they overcame technical barriers through collaborative work with technicians and other scientists, “but we never, ever, ever thought about the influence of, yeah, your nationality of your hair, or your skin color might have on our measures. […] Why did we never, ever thought about this?” (P2). Considering the decades of published neuroscience research, there were questions about why issues related to inequalities in neuroscience research design have only recently sparked movements toward antiracism. Participants contemplated the lack of awareness, discourse, and activism toward equitable research standards within art therapy, as P1 identified, “it’s distressing that some of our thought leaders […] do not seem to have knowledge about [inequalities in neuroscience research] or choose to look the other way,” rather than conducting critical analysis of research practices. As P3 explained “like in a lot of antiracist research and in a lot of […] intersectionality research, the ones who should be thinking about this are blissfully oblivious.”

Awareness about the importance of diversity in human subjects’ research brought up considerations about the research setting and location where studies were conducted as some countries lack diversity generally, so “the recruitment it’s really problematic” (P4) in northern Europe, for instance. In general, the analysis that neuroscience research has predominantly focused on homogenous, mostly White, participant samples has fueled new skepticism as P4 noted, “so much like generalizing White, University students and telling […] that ‘This is the human mind’.” Therefore, there was a question about how the lack of diversity may impede generalization of research findings across populations or might influence a skewed formation of knowledge of human cognition, “recognizing that a lot of the data that we have, and what we are purporting to be truth, has been founded on very specific patient samples that do not include a diverse scope” (P1). Participants were aware there is a certain expectation for rigor within scientific experimentation to meet acceptable standards. Biases, implicit and explicit, were identified both regarding research (e.g., confirmation bias) and as inherent to the researcher’s positionality, but positionality is not typically included in quantitative scientific research “because […] that is also like the difference between qualitative and quantitative research […] if you do quantitative research, yeah, it has to be objective” (P4). However, participants also conveyed that cultural aspects affecting researcher’s perceptions and interpretations might present other confounds if not considered.




3.1.3 Requirements and responsibility for antiracist research

These professional art therapist researchers shared honest reflections, hopeful sentiments, revelations on how to enhance antiracist art therapy neuroscience research practices, and appreciation for the opportunity to participate in elevating the discourse. While this study elicited concerns and questions, participants also considered many strategies beneficial for increasing a socially-just stance in art therapy human subjects’ research. There was recognition of inherent traits and characteristics of the art therapist identity, including adaptability, flexibility, and creativity, which may be essential to facilitate incorporation of antiracism into art therapy research, “and that’s what [art therapists are] best at […] we are very creative; we have the ability to think outside-of-the-box” (P1). Considerations about incorporating an antiracist framework into research practices were predicated on shared beliefs that neuroscientific research can strengthen art therapy and art therapists act in ways that support social justice. Two themes seemed to emerge somewhat like principles to be incorporated into art therapy research standards. The theme due diligence builds accountability and legitimacy contained subthemes invite awareness to shift perceptions, critical reflexivity is critical, and learning shared language. The other theme in this category, inclusion of diversity in art therapy neuroscience research, contained the subthemes collaborative & interdisciplinary approaches and decision-making in research design. The interconnected subthemes intimated potential steps forward toward change.


3.1.3.1 Due diligence to build accountability and legitimacy

Reflective of challenges they had faced in pursuing their research interests, participants noted their own due diligence to build accountability and to convey legitimacy which underscored suggestions for the work required to understand and undertake a movement toward antiracist research. This includes incorporating deliberate efforts in education, research, and practice to dismantle oppression and enhance equitable treatment that are “trying to get towards a greater justice, and so […] I have a responsibility to be an active part of that, just as much as I do to have a critical eye and a mindset and do my homework” (P1). Education in neuroscience and antiracist research allows art therapy researchers to expand their awareness, knowledge, and to be able to communicate effectively using a shared language in necessary interdisciplinary partnerships.

These researchers acknowledged their positionality from an art therapist’s framework and expertise, and emphasized the diligence required to conduct neuroscientific art therapy research that reflected ethics and equity. Diligence and transparency in research and publication were considered important to raise awareness about socio-cultural contexts of participant samples because potentially “this lack of evidence also affects practice and education, so it is important not only to be aware of this but to actively report these variables” (P2). Participants identified the importance of reflexivity and critical self-reflection for art therapy researchers to consider how their perspectives, cultural aspects, and experiences in practice and research can influence research design and outcomes. Further, for an informed perspective reflective of an antiracist paradigm honesty and acceptance help to identify and accept limitations and blind spots, or “what we do not know that we do not know” (P1). Reflecting on provided literature that promoted emphasis on antiracist practices, participants elaborated on possible responsibilities and due diligence of art therapy researchers to enhance personal and professional accountability through ongoing learning, awareness, and transparency, as noted in the subthemes invite awareness to shift perceptions, critical reflexivity is critical, and learning shared language.


3.1.3.1.1 Invite awareness to shift perceptions

3.1.3.1.1 Invite awareness to shift perceptions. Participants described the lack of awareness as a considerable challenge to incorporation of an antiracist framework in art therapy research. They considered the easiest and most significant first step may be to invite awareness about the racism and inequality in historical neuroscience research to inspire perceptual shifts toward equitable research practices. Antiracist research practices can be promoted through professional discourse as P4 noted, “like knowledge exchange […] in conferences, having like roundtable discussions or […] like somehow lifting the subject [antiracist design within art therapy and neuroscience research] up” to increase awareness and inspire transformation. P2 identified, “Yeah, the word that pops up is knowledge, just knowing. We did not know, so I think awareness and knowledge they go hand in hand, of course.” This sentiment was echoed across interviews that to navigate incorporation of new knowledge and to enhance equitable research design “we all need to have greater awareness” (P1). Therefore, an expansion of this specific discourse through intentional avenues created to amplify the conversation about efforts to address the inequalities in neuroscience research was touted as an essential activity. An invitation to participate in difficult conversations to raise awareness may be required as noted by P3 because “people want to do the right thing, so when things are pointed out in a way that invites awareness” transformation and perceptual shifts are more likely to occur, and more likely because “sometimes people recognize and change behaviors when it’s not yelled at them in the face.” Participants shared feelings of gratitude and expanded awareness in response to their participation including opportunities to review provided articles and participate in interviews to contribute to change, “well I was really glad because I had not been aware,” (P4) and relief that the publications about inequalities within neuroscience research were circulating.



3.1.3.1.2 Critical reflexivity is critical

3.1.3.1.2 Critical reflexivity is critical. Aligned with increased awareness, critical reflexivity and critical analysis of current processes and standards were promoted as potentially vital practices to incorporate into an antiracist framework. Development of statements of positionality were considered key for identifying potential influences as P4 identified that a researcher’s “specific cultural background that brings, like, certain kind of […] biases, […] to how we are conducting research, how we are doing therapy.” P3 considered how including positionality to reflect aspects of cultural influences and acknowledgement of privilege “is huge” for art therapy researchers. Several suggestions for critical self-reflection were posed across interviews, including questions considering “the culture we live in, the culture we are, kind of like, habituated to […] how is that affecting, and how do we take that into account, or even are aware of the potential effect?” Self-reflective questions related to researchers’ awareness of their own limited scope and their exposure to working with difference are very important for an antiracist framework because, as P3 raised, “we tend to be surrounded by people who are like us” which limits perspectives and beliefs. Honesty drove participants’ admissions about how a discussion about antiracist research practices and positionality required consideration, examination, and acknowledgement of perspectives that are “limited in my initial perceptions and scope,” (P1) and that “I have a total different reference and […] I try to be aware of this,” (P2) and “I think my, my perspective is really narrow or […] not experienced” (P4). This is not unlike certain trends in cultural humility and cultural competencies to identify implicit biases, but as noted by P3, “there’s not enough work done on, well, once you discover your bias, what do you do about that.” Acknowledgment of the unique qualities of the art therapy profession, art therapists (e.g., adaptive, flexible, creative, transcends culture and context), and the specific interest in neuroscience research inspired thoughts about implicit bias research initiatives. It was suggested art therapy neuroscience research is poised, considering these unique benefits and the “tenets” underlying art therapy processes, “to study implicit bias, to study unconscious processing” and “to capture information about bias and about […] race, about perception […] bias both implicit and realized” which may position art therapy neuroscience research at an important intersection of neuroscience, neuroaesthetics, arts, antiracism, and social justice (P1).



3.1.3.1.3 Learning shared language

3.1.3.1.3 Learning shared language. Reflective of their shared beliefs about the due diligence needed to enhance accountability and interdisciplinary knowledge, participants suggested art therapists interested in such scientific research have a responsibility to learn neuroscience principles, terminology, and technology to communicate effectively and to facilitate interdisciplinary collaborations involved in art therapy neuroscience research. As part of her own pursuit to conduct EEG research P1 reflected, “I’m a big advocate for contemporary neuroimaging and mobile imaging and technology to advance our work, so I’ve done my due diligence to learn about what that means.” For art therapists conducting neuroscientific research, “we have to be humble in terms of learning more of the language of neuroscience, while also knowing that there’s things [art therapists] know from our clinical practice […] our artistic practice, and our research practice that nobody else knows” (P3). Working with knowledgeable interdisciplinary partners (e.g., neuroimaging technicians, cognitive neuroscientists, and researchers in related disciplines of psychology or art education and design) has offered participants a broadened perspective on the benefits to and requirements for working together. Learning a similar language was noted to be vital to successful, diverse collaborations. Simply put, “we have to know the language of neuroscientists as well, so if we want them to respect us, we should respect their work” (P3). However, there is work to be done to bring about greater understanding within and across disciplines at the intersections of neuroscience, the arts, and creative arts therapies, because “the definitions are different depending on who it is that you talk to,” and “there is not a universal taxonomy yet, that allows us to traverse the different disciplines and definitions of […] core domains of which we are all speaking about” (P1). The language that we rely on to communicate our interests in building knowledge through research, and how we translate research findings into practice and education standards become paramount to shared understanding.




3.1.3.2 Inclusion of diversity in art therapy research

Participants conceptualized a shift toward equitable and antiracist design by increasing diversity and through collaborative interdisciplinary approaches. Prioritizing diversity throughout art therapy neuroscientific research was identified by all participants as a potential key to infuse antiracism across education, research methodology, and dissemination of antiracist research. Participants noted it is important to engage in actions which may shift perceptions to ensure accountability toward an antiracist framework, for instance, by asking art therapy professionals to “intentionally seek out difference” to enhance inclusion within research and practice (P3). To deliberately seek out diversity to align with antiracist perspectives, participants reconsidered traditional recruitment methods that tend to focus on accessing university students and contemplated different approaches to engage potential participants. P2 suggested, “I think one way of doing this is to go into the community, and include not just students of the university but also people around the block; people from […] different nationalities and try to include them.” For equitable research practices, it was noted that researchers should also consider who benefits from the research and how research findings might be best translated into practice. Specific to art therapy neuroscience antiracist research practices, P1 reflected on the unique benefits of the practice of art therapy “because our work is just naturally very rooted in the community and because of the value of the arts to transcend cultural identities.” Acknowledgement of the researchers’ positionality highlighted the responsibility to remain mindful of limitations of our own perspectives and to consider equitable, ethical, and respectful approaches to recruitment, as P2 continued, “I think it would be great to, before you go out sampling, you talk to this minority groups or representatives of these groups to get a feel of how can we communicate.” A commitment to increase diversity across professional experiences, education, and all aspects of research design to include collaborations and participant samples was considered part of antiracist research practices because, “just by being present, just by working with someone who’s different from you, collaborating with someone from, different from you, presenting together, writing together, those will shift your perceptions” (P3). Therefore, future antiracist art therapy neuroscience research should consider expanding diversity throughout all aspects of the research process as reflected in the subthemes collaborative and interdisciplinary approaches and decision making in research design.


3.1.3.2.1 Collaborative and interdisciplinary approaches

3.1.3.2.1 Collaborative and interdisciplinary approaches. Participants discussed the importance of diverse and enlightening research collaborations which were intimated to be vital for art therapy neuroscience research. These researchers highlighted experiences with neuroscientists, engineers, neuroimaging technicians, statisticians, pharmacists, art educators, and designers who took part in research examining various questions about the impact of art making. Emphasis was placed on researcher identity amongst an interdisciplinary research team, as P4 observed she “was the only art therapist” who collaborated with other researchers on a neuroscientific research design focused on drawing tasks with aspects relevant to each distinct field. The interpretation of neurobiological responses to art making was dependent on each researchers’ framework, drawn from their knowledge and expertise, and represented how they conceptualized findings applicable to their respective fields. P3 illustrated the necessity to apply an art therapist lens while contemplating the results of neuroimaging research when discussing results with her cognitive neuroscientist partner, “I was like ‘I do not know, you tell me you are the neuroscientist!’ He was ‘No, but you are the art therapist, how does activation of this pathway affect something in your world?’” Expanded awareness and purposeful collaboration with knowledgeable partners may lead to the incorporation of new, diverse perspectives and knowledge, and unique insights to enhance antiracist practices in research.

There were sentiments expressed about the inclusion of contributions from transdisciplinary partners, and particularly seeking out knowledgeable partners. Specifically, for beneficial collaborative partnerships, “we have to recruit champions of art therapy from neuroscience and recruit them as allies for our work” (P3). P2 pondered an important consideration, “How can you reach out to other perspectives that not only enhanced the quality of your research, in terms of methodology, but also in terms of dissemination afterwards, towards community, toward practitioners and students?” As P1 noted, “the majority of my work has been in […] collaborative initiatives to bring together different disciplines to determine the best ways of going about learning more about what art therapy and neuroscience is and can be.” They contemplated accessing contributions from a wider range of perspectives along with collaborators who are already seeking to enhance inclusion and diversity in line with an antiracist paradigm in research.



3.1.3.2.2 Decision-making in research design

3.1.3.2.2 Decision-making in research design. The juxtaposition of antiracist practices that enhance diversity with traditional neuroscientific research practices elicited contemplation from the participants about possible challenges considering the history of neuroscience research practices, (e.g., exclusionary, homogenous and predominantly White participant samples, absence of subjective data, and lack of contextual descriptions of the sample). Participants considered basic requirements for art therapy and neuroscience research, for example “if you are conducting research in cognitive neuroscience and neuroaesthetics, then you need a neural variable and that’s part of experimentation” (P1). Further, art therapy research designed to explore the mind/body mechanisms of art making needs to include examination of the subjective experience to enhance meaningfulness, indicating the necessity of mixed methods approaches. Critical reflection of prior research literature publications inspired critiques of common publication practices in quantitative research, (e.g., providing limited description of participant samples and reliance on neuroimaging technologies which potentially led to exclusionary practices), and “that’s important to address, so that there’s more transparency about who was in your sample” (P2). To shift toward change within research practices, diversity should be incorporated throughout all decision-making in development of the research design, for instance, “you have to include this diversity,” and “to make sure […] your sample is diverse so you can generalize your findings to the whole population” (P2). P4 admitted “it’s also really complicated to, […] to try to map all these different [cultural and contextual] aspects [of the participant sample]” to ensure equality and balance in all aspects of research design and methods. Similar mindfulness including critical awareness about art conditions selected for experimentation was also an important point made for art therapy research in general, “being aware that these are culturally influenced” (P2). Regarding available neuroimaging technologies for conducting research with diverse sample populations, there was some curiosity noted by P2 while considering how to apply “a more multicultural perspective in research design,” that “with EEG, I would not expect any different measures from an African, or a Native American, or a Caucasian participant, but to know this helps you to design your research in a different way” (P2). This was noted to be important to consider further as P4 mused about awareness that “the technology aspect [of inequality in neuroscience research] were related to the hair type and the skin color. …And that if it’s possible to develop solutions to overcome those… that we should develop more of these kinds of measures.” As literature on antiracist research has expanded, P1 noted a snowball effect for advancements in technologies and research design because “tech companies that are building this equipment are paying more attention to the academic researchers… putting out the information about the importance of paying attention to [inconsistencies in available technology].”

In summary, preliminary results indicated these art therapy researchers share viewpoints about the importance of neuroscientific research for advancement of the field, considered possible challenges for such research in general, and potential actions to advance antiracist research practices. Participants raised points about increasing awareness of critical analysis of research practices, deliberate decision-making in the development of research design, possible benefits from incorporating diversity throughout research teams and across participant samples, and intentional collaborations with knowledgeable interdisciplinary partners. By evoking increased awareness and new knowledge for advancing and infusing antiracist research initiatives, art therapy education and research practices may align with current, and widely regarded, neuroscience research to potentially remedy noted disparities.







4 Discussion

With consideration of aspects of traditional neurobiological research that have come under scrutiny (Gilpin and Taffe, 2021; Girolamo et al., 2022; La Scala et al., 2023; Ricard et al., 2023; Webb et al., 2022a, 2022b), this study aimed to generate conceptualization of equitable antiracist research practices amongst a small group of art therapy neuroscience researchers. For these participants with multifaceted and intersectional identities, equitable and ethical research practices were considered important as shown by their responsiveness toward antiracism in neuroscience research. From this preliminary inquiry with art therapy researchers, discussions about inequities within neuroscientific research from an art therapist’s lens suggested promising outcomes which might promote innovation in antiracist research practices and design to expand the application, viability, and evidence base of the practice. Art therapy may inherently equalize communication and transcend differences across communities and throughout healthcare as art making provides a vehicle for communication of different perspectives on a level playing field (Griffith and Semlow, 2020; Hoshino, 2016). Additionally, incorporation of antiracist research practices into art therapy neurobiological research supports and reflects the values statement issued by the American Art Therapy Association (2017) including a “commitment to inclusivity” (para. 4), to “uphold social justice” (para. 7), and to “maintain awareness of the social and environmental consequences of human actions on communities, ecosystems, and associations, and strive to advance a sustainable and just society” (para. 8).


4.1 Core categories and connections

Notably, the themes within the first core category of shared beliefs and values reflected apparent alignment and synergy of viewpoints that drove participants’ research interests and practices. The veracity and viability of art therapy as a profession presumably requires diligence to succinctly define what art therapy is, to set the parameters for effective standards of treatment, and to operationalize art therapy treatment across mental health treatment for all ranges of people, diagnoses, and issues (Leslie et al., 2023; Shukla et al., 2022). There is a belief within the art therapy profession, across nationalities, in the obligation to produce research that shapes the field and “its capacity to influence policy and practice within the wider health care community” to “remain relevant, contemporary, and ethically grounded” (Carr and McDonald, 2019, pg. 54). These participants highlighted their belief in the drive toward a scientific basis of art therapy to dispel misperceptions, and to position this health profession as credible and legitimate amongst the larger domain of health professions. It was further considered important for art therapy research efforts to align with current cognitive neuroscience research efforts to address health equity disparities (Rebello and Uban, 2023; Webb et al., 2022b), including responsible consideration of participant demographics (Goldfarb and Brown, 2022) and increased awareness of available technology (Penner et al., 2023; Webb et al., 2022a), to reflect the “shared pursuit of antiracism” (Van Den Berg and Allen, 2022, p. 4) by naming antiracist art therapy research practices.

Similar to critical analysis within neuroscience research (Gilpin and Taffe, 2021; Parker and Ricard, 2022), a sense of a stark reality shone through the themes within the second core category, barriers and challenges, that reflected concerns for art therapy professionals, educators, students, and researchers to consider. Potential considerations include the lack of consistent definitions integral to art therapy practice, the need for review of education curriculum to reflect current research initiatives, and availability of equitable technologies. It may be important for conversations to occur within professional arts therapies organizations about the need for critical analysis of research methods, funding, and reverence and acknowledgement from interdisciplinary partners (e.g., cognitive neuroscience and neuroaesthetics) (Shukla et al., 2022). The field of cognitive neuroscience, including neuroaesthetics and neuroarts, has a stronger research base, more resources, and dedicated institutes for research which may offer opportunities for collaborations with art therapy researchers (King and Kaimal, 2019; King and Parada, 2021).

There was agreement across participants about the importance of increased awareness within the broader art therapy research community about issues identified in critical neuroscience literature: inequalities and imbalance perpetuated by research design and traditional science practices, the lack of awareness about antiracist publications in neuroscience, the lack of diversity in traditional neuroscience research, shortcomings of available neuroimaging technology, and the lack of transparency about limitations, scope of research findings, and positionality of art therapy researchers (Galán et al., 2021; Goings et al., 2023; La Scala et al., 2023; Rollins, 2021). Art therapists aim to conduct equitable, ethical, and sound research, reflective of the critical analysis of art therapy practice, profession, and research that has emerged over the past two decades (Hadley, 2013; Kaiser, 2017; Karcher, 2017; Sajnani et al., 2017). Efforts to increase discourse about the implications of dominant narratives have focused on representation of practitioners within the field and within professional organizations, and there has been increased awareness and transparency in understanding the cultural contexts of art therapy clients and research participants (Hughes et al., 2024). However, the field of art therapy continues to face a lack of diversity within practice, education, and research domains (Awais and Yali, 2015; Elkins and Deaver, 2015; Hughes et al., 2024). The lack of diversity within the community of art therapy neuroscience researchers is reflected in the current study which underscored recent literature calling for intentional measures to increase diverse perspectives and report on diversity in research generally (Hughes et al., 2024).

In response to the research question, the resulting themes under the third core category requirements and responsibilities for antiracist research reflected potentially important points, or perhaps principles, that specified behaviors, attitudes, and actions for antiracist neuroscience research in art therapy, but also for all research in art therapy. More research involving a greater number of art therapy researchers may be beneficial to further clarify, and outline actions needed to reflect antiracist research practices. Antiracist discourse can confront and provoke discomfort (Kendi, 2023), but by fully understanding the challenges and barriers that prevent socially-just advancement of the profession of art therapy, innovative solutions can be developed and implemented to create systemic change (Griffith and Semlow, 2020). Ultimately, the themes within this category illuminated a preliminary framework for antiracist research approaches in art therapy neuroscience studies involving due diligence through education, intentional and deliberate actions required to enhance accountability and legitimacy, and a principle of diversity is suggested to inform and underlie the research approach (see Figure 1).
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FIGURE 1
 Antiracist framework of principles for art therapy research.




4.2 Antiracist framework for art therapy neuroscience research

The advancement of antiracist praxis, pedagogy, and research has been espoused and examined within several adjacent and related disciplines of healthcare, education, public health, mental health, neuroscience, and other scientific disciplines (Allen et al., 2023; Chopra and Tsong, 2023; Perez, 2021; Rollins, 2021; Thomas et al., 2021; Welton et al., 2018). Across psychology and adjacent fields, there have been calls for deliberate and sweeping changes to all aspects of human services to counter racism by dismantling systems that perpetuate racial hierarchies, and to directly address oppression and oppressive practices (Awad et al., 2024). There is a need for structured approaches, theoretical frameworks, and especially treatment and research methodologies that promote equality and antiracism. Reflective of neuroscience research findings that purport racism and discrimination are underlying causes of health inequities (Berger and Sarnyai, 2015), and that implicit biases may impact research (Rollins, 2021), new frameworks to reposition the importance of critical self-awareness and intentional consideration of inclusion of diversity may facilitate equitable adaptations across research practices (Abiodun, 2019; Goings et al., 2023). The proposed framework for antiracist art therapy research (Figure 1) reflects potential principles, namely education, intentionality, and diversity, and practices that require diligence, convey accountability, and broaden perspectives necessary for ethical and equitable art therapy research.


4.2.1 Due diligence: education

From their multilayered perspectives, the participants presented suggestions to enhance art therapy education curriculum designed to heighten awareness about antiracist research. To address inequalities and oppression within many decades of prior research, diligent learning through antiracist and transgressive education may facilitate structural and perceptual change (Karcher, 2017; Talwar, 2010). The review of literature about antiracism in neuroscience prompted this study. Therefore, such literature review may be beneficial within higher education and professional development to enhance awareness relevant to art therapy research. Further, a review of the APA Race and Ethnicity Guidelines (APA Task Force on Race and Ethnicity Guidelines in Psychology, 2019) is recommended for teaching psychological research which would encompass requirements for art therapy research. Fundamental education about neuroscience principles and research conducted to date might promote greater understanding of how theoretical principles require basic, empirical research to bolster the field, and also to understand shortcomings of that research due to the racist inequalities therein (Webb et al., 2022a, 2022b). For instance, antiracist art therapy neuroscience research education might include discourse about scientific racism, structural oppression, and racism throughout neuroscience research to decipher what a paradigm of antiracism might entail (Awais and Yali, 2015; Rollins, 2021). Participants also cautioned how research and subsequent publication influence both education and the practice of art therapy, and therefore recommended educators learn how to understand, integrate, and instruct within and about an antiracist paradigm by confronting their own held beliefs, lack of awareness, and comfort level to provide this instruction (Chopra and Tsong, 2023; Perez, 2021; Roth and Gavin, 2021). The first steps may include raising awareness and elevating critical consciousness through modeling, supporting cultural knowledges and identities within the classroom, acknowledging racism, encouraging activism, and critical evaluation of curricula (Chopra and Tsong, 2023; Goings et al., 2023; Roth and Gavin, 2021).



4.2.2 Accountability: intentionality

Deliberate and intentional actions to enhance equitability and incorporate diversity were suggested to support antiracist art therapy neurobiological research, and may “revolutionize the very ethical bonds of accountability between (neuro)science and society” (Rollins, 2021, pg. 540). Findings from this preliminary investigation appeared to align with prior literature espousing properties of a proposed antiracist framework for research, as depicted from a social work lens, which included critical self-reflection to examine how researcher identity and various frames of reference impact decisions throughout the research process (Goings et al., 2023; La Scala et al., 2023). Scientists have lauded objectivity and impartiality as the golden standard throughout research, not as a quality of neutrality, but rather to limit intrusion of the researchers’ biases into their work (National Academies of Sciences, Engineering, and Medicine, 2017). Yet, there has been contemplation that true objectivity cannot exist without subjectivity because researchers interpret information using their own cognitive processes which shape their way of knowing (Levitt et al., 2022). Therefore, a researcher’s identity, background, experiences, perspectives, and motivations become interesting factors which position the framework, assumptions, and priorities of the research and the research question. Rice et al. (2019), purported “reflexivity disrupts power relations embedded in acts of naming and narrating others from the top down and allows space for research to be understood as a dynamic process that transforms researchers and participants” (p. 415). Specifically, participants in this current study contemplated the benefits of intentional self-reflection and critical self-awareness practices which could reveal possible biases that may influence research design and interpretation of research findings. Suggestions included invoking a critical examination of the impetus and origin of their research interests, acknowledgement and presentation of their own positionality, and heightened awareness about prior flaws and their own racist practices throughout research. Art therapy neuroscience research aims to examine the mechanisms and impact of art therapy processes and interventions which facilitate therapeutic change. To understand aspects of therapeutic change, research participants’ experiences may be necessary to examine along with considerations of their socio-cultural contexts and lived experiences. By situating the positionality of the researcher and centering contextual information of the participants recruited for research, areas of convergence and imbalance (across power and hierarchy insinuated in human subjects’ research) may be more clearly delineated (La Scala et al., 2023). Consequently, findings from this current study insinuated the importance of intentional practices to increase self-awareness, to expand diversity, and to transparently report on research participants which reflect an antiracist art therapy research approach. Therefore, critical self-reflection could become important for art therapy research education and art therapy neuroscience research design development and might include development of statements of researcher positionality to enhance accountability. These practices also align with an intersectional framework which incorporates critical awareness, critical examination of knowledge and supports empowerment to combat systems of oppression (Kuri, 2017; Talwar, 2010).



4.2.3 Principle: diversity

It was inferred from this study that antiracist art therapy neuroscience research practices infuse diversity. Participants in this study reflected on concerns about the lack of diversity in the professional field and across human subjects’ research (i.e., issues of diversity amongst participant samples and recruitment), and two points arose as potentially important to antiracist research practices in art therapy research, specifically raising awareness and incorporating diversity. Diversity has been positioned as ethically necessary for critical re-examination of research practices and amongst the workforce (Thomas et al., 2021). Across the field of art therapy, there has been discourse about both the requirement to ensure social justice through inclusion (George et al., 2021), and the lack of diversity within the professional field which has perpetuated dominant narratives (e.g., White and female) and marginalization within research, education, and practice initiatives (Awais and Yali, 2015; Hadley, 2013; Talwar, 2010). Actions related to raising awareness through education and critical self-reflection may be important intentional practices for art therapist professional development, while consideration of diversity was touted as a potential principle to guide research in its entirety. By prioritizing diversity as a principle, intersectionality, positionality, and intentionality may be innately incorporated into research practices. Certainly, prioritizing diversity as a principle may be met with challenges as systemic change will also require innovations in technologies (King and Kaimal, 2019; King and Parada, 2021; Parker and Ricard, 2022; Webb et al., 2022a), expanded efforts to engage marginalized and minoritized groups (Green et al., 2022; La Scala et al., 2023; Louis et al., 2022; Wig et al., 2024), and new ways of presenting and examining contextual factors in data analysis (Goldfarb and Brown, 2022; Kwasa et al., 2023). However, diversity can be infused at all levels of the research process. Considering contributions from cognitive neuroscience, genetics, and public health, emphasizing diversity within health-related research might expand findings and knowledge. In alignment with antiracist neuroscience literature, intentional and deliberate actions are proposed to prioritize recruitment of diverse research participants through community-based engagement for partnerships and to work with knowledgeable experts in neuroimaging technology who incorporate innovative solutions to support diverse participant samples (Girolamo et al., 2022; La Scala et al., 2023; Parker and Ricard, 2022; Ricard et al., 2023; Webb et al., 2022a, 2022b). Findings in this study included reflections on the importance of collaborative and interdisciplinary approaches with like-minded researchers interested in investing energy and resources into studying the impact of artmaking on human physiological and neurobiological processes. Considered mutually beneficial, collaboration amongst a diverse, interdisciplinary research team might serve to strengthen knowledge development across disciplines and provide a variety of perspectives to enhance accountability for critical examination of the research process and decision-making in research design and method (Thomas et al., 2021).




4.3 Limitations

This study focused, primarily, on art therapy researchers who have integrated art therapy and neuroscience research which is a small focus within the greater field of art therapy research. The work to understand the scope of the problem of racism within neuroscience research also informed my own understanding of how to frame antiracist neuroscience research. Providing the articles prior to the scheduled interviews could be considered as potentially leading, however the step was included to highlight aspects in neuroscience literature which may not have been widely known due to the lack of publications about antiracist research within art therapy literature. The small sample of four participants, while a cross-section of international art therapists who have conducted such research, provided a potentially limited variety of perspectives and responses. Therefore, the findings from this study are preliminary limiting transferability. It would be interesting to consider responses from a larger sample size to determine if the synergy of viewpoints, noted in this study, is indicative across art therapy researchers. A larger sample size may also reveal contextual factors not considered in the present study and may enhance transferability. There is another possible limitation as my own identity aligned very closely, in several ways, with the participants. Though the data analysis included reflexive practice and intentional bracketing of my own perspectives, the solo effort in ranking the importance of components of the coding structure could reflect a narrowed scope and potentially biased thinking. Likely having a diverse team of coders at all stages of the analysis process might have created opportunities for triangulation and consensus. Further, there are limitations from my own positionality as a White, American, Protestant, heterosexual, highly educated, able-bodied, and fully employed female. While I endeavored to conduct this research to advance antiracist discourse within art therapy, and considering the growing body of antiracist literature from other fields, I fully acknowledge the limitations from my own position.



4.4 Recommendations

Intentional implementation of the potential framework for antiracist research practices within art therapy neuroscience research will be important to discern its applicability. Intentional, critically reflexive, and collaborative antiracist research can disrupt and dismantle oppressive stereotypes that dominate culture, medicine, communities, and divisive rhetoric (Goings et al., 2023). Recommendations that have materialized from this study suggest that art therapy students, educators, practitioners, and researchers may enhance their understanding from intentional examination of literature across disciplines that describe and outline antiracist praxis, pedagogy, and research initiatives. It is possible that educators within art therapy have not considered how to infuse antiracist practices into research curricula, primarily because there is no literature about antiracist research within art therapy. Art therapy research educators might benefit from training in antiracist education, critical reflexivity, and antiracist research practices (Awais and Yali, 2015). There have been publications describing efforts within undergraduate neuroscience and graduate medical education to infuse information about antiracism to raise critical consciousness through interdisciplinary and synchronous examinations of structural racism in neuroscience and healthcare (Godley et al., 2020; Roth and Gavin, 2021). Further research examining the impact of expanding awareness of scientific racism and antiracist frameworks on art therapy students might be instrumental in the educational development of socially-just art therapy researchers. It is invigorating to consider research at the intersection of social cognitive neuroscience and art therapy which investigates the potential for transformative and therapeutic art processes to mitigate racial biases in mental health, to address generational trauma from systemic and structural racism, and to mitigate implicit biases of researchers, students, and practitioners within art therapy.



4.5 Conclusion

Neuroscientific research in art therapy applies social cognitive research theories and findings to further elucidate or to demonstrate the therapeutic mechanisms of creative and expressive approaches to mental health transformation, integration, and healing (International Art Therapy Neuroscience Collective, 2025). Informed by literature describing institutionalized racism in neuroscience research and antiracist frameworks to address and disrupt systemic inequalities (Girolamo et al., 2022; Goings et al., 2023; Ricard et al., 2023), this qualitative pilot study aimed to conceptualize antiracist research practices for future art therapy research from perspectives of art therapy researchers. Within three core categories, shared beliefs and values, barriers and challenges, requirements and responsibilities for antiracist research, themes described areas of convergence amongst the participants, detailed realistic challenges facing the field of art therapy, and provided a preliminary framework for antiracist research through intentional, critically reflexive, collaborative, and diligent actions based on a principle of diversity. Participants highlighted the importance of neurobiological research for the advancement of the art therapy profession and understood the problems within traditional neuroscience design which had not emphasized diversity of participants, positionality of the researcher, and equitable technologies (Girolamo et al., 2022; Goldfarb and Brown, 2022; La Scala et al., 2023). Participants increased their awareness by engaging in review of relevant literature and discourse to emphasize incorporation of diversity in research design, recruitment, and development of collaborative and interdisciplinary teams (Hughes et al., 2024; La Scala et al., 2023). Further, participants contemplated intentional and diligent behaviors which might strengthen knowledge of neuroscience principles to enhance collaborative partnerships, self-reflective activities to enhance awareness of the impact of researcher identity on research practices and findings, and the responsibility to increase transparency through research publication that include demographics and contextual factors of participants (Goings et al., 2023; Rollins, 2021). These efforts, though challenging, reflect the proposed framework for antiracist art therapy research which focuses on feasible and actionable steps and aligns closely with the antiracist discourse within neuroscience and social work (Girolamo et al., 2022; Goings et al., 2023; La Scala et al., 2023). Potentially, a movement toward antiracist science requires expanded awareness and incorporation of a perceptual shift toward intentional inclusion, equitability, diversity, critical reflexivity, and interdisciplinary collaborations to facilitate evolution of scientific research practices.

Antiracist art therapy research practices highlight and acknowledge difference, focus on the needs of the communities who benefit from art therapy treatment, and bring together interdisciplinary partners necessary for bolstering neurobiological research that underpins and fortifies art therapy theories through equitable research practices. Antiracist experimental art therapy neuroscience research pulls from interdisciplinary perspectives and intentionally disrupts oppressive structures and may potentially mitigate implicit biases (Garcia-Arch et al., 2020). By infusing antiracist practices into neurobiological research in art therapy, findings may lead to transformative change in the field and could more aptly address health disparities for the benefit of marginalized and minoritized communities (Allen et al., 2023; Awad et al., 2024; Kubota, 2024; Kuri, 2017). By operationalizing specific antiracist research practices, art therapy neuroscience researchers may begin to employ these practices and strategies to test the framework and contribute critically informed research methodologies. Further, antiracist and equitable research strategies infused in research designed to generate scientific evidence for the foundational theories and tenets of art therapy would result in an equitable understanding of the impact of art therapy. Limitations and potential future research were also presented.
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Introduction: This article provided a scoping review of the current state of the field for integrated arts therapies and neuroscience research. The main arts therapies modalities included in this review were: of arts therapies (i.e., drawing, painting, sculpting, bibliotherapy, cinema therapy, dance movement therapies, drama therapies, music therapies, neuroaesthetics, phototherapies, and poetry). The main objectives of this integrated arts therapies and neuroscience scoping review were to: (1) include multiple modalities of arts therapies, (2) summarize, synthesize, compare, and contrast populations, settings, presenting problems, methods, modalities, measures, and outcomes, (3) discuss implications, and (4) suggest future directions.
Methods: The design for this scoping review was conducted according to PRISMA-ScR and the JBI Scoping Review Manual standardized recommendations. Eligibility criteria included: English language, peer-review, integration of arts therapies and neuroscience, and use of research methodologies such as case studies, quantitative, qualitative, mixed methods, systematic or scoping reviews, and meta-analyses. Articles were gathered from two online databases (EBSCOHost and PubMed) using keywords, and review of articles from reference lists. Publications that met criteria were reviewed and charted for the following information: author, year of publication, sample size and characteristics, research design, data analyses, modality (i.e., intervention, treatment), and outcomes. This scoping review included 84 publications that met inclusion criteria, after the research team discussed to consensus.
Results: Outcomes suggested improvements in brain activity and integration, cognitive, affective, sensory, and social functioning, memory reconsolidation, psychological symptoms, affect, and behavior.
Discussion: Interpretations were limited in that most publications lacked directionality in their approach, were exploratory, and dependent on researcher assumptions, expertise, and access to instruments and populations. Therefore, more research is needed on each modality that upholds stronger research methodology, and can develop focus across researchers. While this scoping review was able to summarize and synthesize the state of the field, it is still too early to be able to compare outcomes or make more solid conclusions about specific neuroscientific processes and benefits for each individual modality. This body of knowledge provided valuable implications for the field and made suggestions for future directions.

Keywords
 scoping review; art therapy; arts therapies; neuroscience; modalities


Introduction

Integrated arts therapies and neuroscience research has focused on establishing the efficacy of arts-based practices and continues to be an emergent area of interest (Hass-Cohen et al., 2022; Hass-Cohen and Clyde Findlay, 2015; Hass-Cohen and Clyde Findlay, 2019; King and Strang, 2024; Malik, 2022; Strang, 2024; Vaisvaser, 2024). Multiple theoretical chapters and articles have made the connection between arts therapies and neuroscience (Hass-Cohen and Carr, 2008; Hass-Cohen and Clyde Findlay, 2015; Hass-Cohen and Clyde Findlay, 2019; King and Strang, 2024). Reviews of arts therapies and neuroscience have been mostly brief and narrative (Malik, 2022; Oliva et al., 2023). Reviews have also highlighted a need for research that goes beyond theoretical claims and subjective reports (Malik, 2022). Thus, theoretical interpretations have been made without empirical backing, possibly due to a lack of access and understanding of biophysiological instruments in the general arts therapies field. A methodological review process that includes a team approach to analysis to reduce bias and provide a more in depth and valid map of the state of the field, is needed (Malik, 2022). Another constraint of the existing reviews of arts therapies and neuroscience is the research focus on one modality, e.g., art therapy (Malik, 2022) or music therapy (Tramontano et al., 2021), or by one specific population or clinical concern, e.g., Alzheimer’s or dementia (Popa et al., 2021). For almost two decades, there has been a call to further the understanding of neuroscience structures and functions associated with mechanisms of change in arts therapies (Hass-Cohen and Carr, 2008; Hass-Cohen and Clyde Findlay, 2015; Hass-Cohen and Clyde Findlay, 2019; King and Strang, 2024).

For purposes of this scoping review, the field of arts therapies are defined as art therapy and creative and expressive arts therapies (i.e., drawing, painting, sculpting, a variety of media), bibliotherapy, cinema therapy, dance therapy (and other movement therapies), drama therapy (including psychodrama, therapies incorporating performance art), music therapies, neuroaesthetics (including the experience of art, i.e., viewing art), phototherapy (including photography and video), and poetry (American Psychological Association, 2025). From a neuroscience perspective, each modality focuses on one biological system, for example, the visual and sensory system with art therapy, auditory system with music therapy, and motor system with dance therapy.

Arts therapies and neuroscience research has addressed some but not all neuropsychological psychological domains, such as: affect, behavior, cognition, cognitive function (i.e., memory, mindfulness), executive function, interpersonal/relational functioning and developmental neuroscience (i.e., attachment), mental health symptoms and functioning (i.e., anxiety, depression) (Czamanski-Cohen and Weihs, 2016; Malik, 2022; Strang, 2024). According to this research, related neuroscientific structures, neuropathways, and functions, have included: cortical and subcortical nervous system responses (i.e., responses to stress and trauma), endocrine systems, immune systems, movement and motor systems, sensations and perceptions (i.e., visual, tactile, auditory), and other relevant neuroscience information. For this scoping review the advantages of inclusion of multiple modalities for the current scoping review will provide an understanding of the integration of arts therapies and neuroscience and their benefits (Vaisvaser, 2024), as well as present gaps in addressing neuroscientific related functions and neuropsychological domains.



Methods

This article has provided a scoping review of the current state of the field for integrated arts therapies and neuroscience research. The overarching research question in this study was: “What integrated arts therapies and neuroscience research has been conducted to date?” Research sub-questions were organized according to the following main domains (research and clinical). They were: (1) which research methodologies and instrument were used, and what were the suggestions for future research to strengthen the body of research in this emerging field? (2) What clinical approaches and modalities, as well as populations, settings, and presenting problems have existing arts therapies and neuroscience research studies included, and what were the suggestions for clinical practice? (3) What is the comparative efficacy of different modalities for the various populations, settings, and presenting problems?

Theoretical and conceptual research was initially considered for inclusion in this scoping review; however, they were excluded as they would require an analysis of conceptual frameworks, principles, definitions, and foundations. Such an analysis merits its own scoping review, given the large number of theoretical publications on integrated arts therapies and neuroscience. Subsequently, this scoping review aimed to summarize the outcomes, results, and findings gathered from the more recent and prevalent clinical and empirical publications in this field. Because this review included a variety of research methodologies and aimed to organize the scope of a body of literature as well as identify the gaps in the literature to inform future clinical research, a scoping review was warranted (Munn et al., 2018). This scoping review also aims to create a foundation of knowledge on this integrated field to inform clinical applications, and depository of relevant publications to support further research.

The main objectives of this integrated arts therapies and neuroscience scoping review were to: (1) include main art therapy modalities (i.e., art therapy, dance, drama, movement, music, photo), (2) compare and contrast the efficacy of different art therapy modalities, (3) summarize, synthesize, compare, and contrast the relevant methodologies within the publications (i.e., meta-analyses, systematic or scoping reviews, quantitative, mixed methods, qualitative, case studies), as well as populations, settings, presenting problems, measures, and outcomes, (4) discuss implications, and (5) discuss suggestions for future directions.


Research design

The design for this scoping review was informed by PRISMA-ScR (Tricco et al., 2018) and the JBI Scoping Review Manual (Peters et al., 2021). Per the definition, the main inclusion criterion was the integration of arts therapies and neuroscience, meaning that clinical arts therapies approaches, as well as neuroscience theories or measures were linked in the publications. Additional inclusion criteria for articles in this scoping review were any case studies, primary research (quantitative, qualitative, mixed methods), systematic or scoping reviews, or meta-analyses articles. There was no limitation on years considered, as it was expected that the state of the field would benefit from a comprehensive review, as most research has been conducted in the past two to three decades. All articles were peer-reviewed publications, provided in English.



Procedures

Article searches were conducted in two steps. First, two online databases, EBSCOHost and PubMed, were searched using the following keywords and Boolean operators: “arts therapies,” or “expressive arts therapies,” or “art therapy,” and “neuroscience” or “neuropsychology.” There was no limitation on year of publication date, as this scoping review was exploratory, and it was expected that the range of time would not be too broad to be included as integrated arts therapies and neuroscience is a more recent, emergent field. Second, reference lists of articles were searched for additional sources. These article search steps were conducted from April 2024 to October 2024. The research team consisted of clinicians and researchers in the field of arts therapies and neuroscience, and graduate psychology student research assistants with clinical interest in arts therapies. Each article was reviewed via text analysis of titles, abstracts, and keywords by individual researchers, then two subsets of researchers among the team reviewed the article categorizations independently and discussed until consensus was collectively reached by the research team for inclusion.

Initially, 667 articles were found. Then, 269 articles were identified as potentially meeting inclusion criteria. After further team review, 84 articles met inclusion criteria. Exclusion criteria included theoretical articles, and a lack of integration between arts therapies and neuroscience. Research that only peripherally mentioned neuroscience as a theoretical basis or theme, or publications that did not apply neuroscience to the arts therapies, were excluded as they did not provide sufficient information or meet inclusion criteria of integration. Additionally, while neuropsychological conditions and biophysiological instruments are included in these publications, their use alone would not merit inclusion in this scoping review, as eligibility required the integration of arts therapies and neuroscience. Therefore, these inclusion and exclusion criteria prioritized clinical research studies. Publications that met criteria were charted for the following information first by individual researchers and then reviewed by the research team: author, year of publication, sample size and characteristics, research design, data analyses, modality (i.e., intervention, treatment), and outcomes related to the objectives of this scoping review. A discussion focusing on the knowledge generated by this depository, as well as research and clinical impressions concluded this process (Figure 1).

[image: Flowchart showing a systematic review process. Records identified total 667, with 537 from databases and 130 from reference lists. After removing 398 duplicates or inaccessible records, 269 records were screened for eligibility. Exclusions included 154 lacking neuroscience integration, 28 theoretical, 4 not peer-reviewed, and 2 lacking English translation, leaving 84 studies included in the review.]

FIGURE 1
 Venn diagram of the six overlapping principles/factors of Art Therapy Relational Neuroscience with partial descriptions. CREATE: (1) creative embodiment in action. (2) relational responding, (3) expressive communicating, (4) adaptive responding, (5) transformative integration, and (6) empathizing and compassion. Partial descriptions from Hass-Cohen and Clyde Findlay (2015).


The 84 publications included in this scoping review were organized by research design (Figure 1). There were five review articles, 28 quantitative empirical articles, nine mixed methods articles, four qualitative studies and 38 clinical case study reports (Table 1). Of the included publications study designs: 17 were experimental (20.24%), 11 were quasi-experimental (13.10%), 9 were pre-experimental (10.71%), and 45 were observational (53.57%).



TABLE 1 Article research methodologies.
[image: Table showing research designs by article type.   - Case Study: Quantitative 5, Mixed methods 8, Qualitative 25, Total 38 (45.24%). - Quantitative: Various designs totaling 28 (34.57%). - Mixed Methods: Various designs totaling 9 (10.71%). - Qualitative: Thematic and content analysis designs totaling 4 (4.94%). - Review: Scoping, systematic, and meta-analysis totaling 5 (5.95%).]

Most publications were case studies (45.24%). A strength of the case studies was that some of them utilized biophysiological instruments (Belkofer and Konopka, 2008; Fachner et al., 2019; Kang et al., 2022; Pąchalska, 2022; Pąchalska et al., 2013; Pąchalska et al., 2021; Walker et al., 2016), as well as reporting on quantitative (Belkofer and Konopka, 2008; Kang et al., 2022; Kang and Thaut, 2019; Pąchalska et al., 2013) or mixed methods data (Fachner et al., 2019; Guseva, 2018; Pąchalska et al., 2021; Pąchalska and Góral-Półrola, 2020; Pąchalska, 2022; Walker et al., 2016; Warson and Warson, 2023). Other case studies mainly reported on qualitative findings, and shared descriptive case examples and clinical applications. Almost all case studies proposed theoretical conclusions.

Quantitative studies were the second most common type of publication (34.57%), with a range of designs including: pretest-posttest experimental control group design, pretest-posttest nonequivalent control group design, pretest-posttest single group design, and posttest only experimental control group design, posttest only nonequivalent control group design, within subjects pretest-posttest experimental control group design, and static comparison group design. About half of the quantitative studies were experimental, including random assignment to treatment versus control groups (n = 15; 53.57%) (Abbing et al., 2019; Bastepe-Gray et al., 2022; Bolwerk et al., 2014; Corbett et al., 2019; De Bartolo et al., 2020; Hass-Cohen et al., 2021; Herrera-Arcos et al., 2017; Iosa et al., 2021; Josef et al., 2019; Kaimal et al., 2020; Kang et al., 2021; Kruk et al., 2014; Pongan et al., 2017; Schindler et al., 2015; Verna et al., 2020), a quarter of the quantitative studies were quasi-experimental (n = 7; 25%) (Belkofer et al., 2014; Choi et al., 2009; Costa et al., 2020; Cucca et al., 2021; Hsieh et al., 2019; Kaimal et al., 2017; Walker et al., 2018), and about a fifth of the quantitative studies were pre-experimental (n = 6; 21.43%) (Ettinger et al., 2023; Fisher et al., 2020; Goldblatt et al., 2011; Haiblum-Itskovitch et al., 2018; Kleinmintz et al., 2014; Spring, 2004).

Mixed methods studies are the third most common (n = 9; 10.71%), with all but one study utilizing thematic analysis (n = 8; 88.89%), along with pretest-posttest single group design, pretest-posttest nonequivalent control group design, or pretest-posttest control group design. The least common types of publications were qualitative studies (n = 4; 4.94%) using thematic or latent content analysis, as well as review publications (n = 5; 5.95%), such as: scoping reviews, systematic reviews, or meta-analyses (Table 1).




Results


Review publications

Five review articles were included in this scoping review, including one meta-analysis, two systematic reviews, and two scoping reviews (Table 2). The number of articles included in these review publications ranged from 18 (Griffith and Bingman, 2020) to 46 articles (Malik, 2022; Tramontano et al., 2021). Three review articles focused on adults with neurological disorders or impairments and their caregivers, one focused on varied clinical populations, and one focused on the general adult non-clinical population. Interventions in these review articles included music therapy, drawing, and multiple methods of arts therapies (e.g., art, dance, drama, music). The results gathered from these reviews included neurophysiological and psychological outcomes, as well as implications for future research. Neurophysiological findings showed (1) activation of the prefrontal and cingulate cortices, functional connectivity, and (2) improvements in: cognitive function (e.g., information-processing, visual spatial attention, attention, episodic memory) and motor functions (i.e., walking), as well as cortisol regulation and pain outcomes (Griffith and Bingman, 2020; Malik, 2022; Oliva et al., 2023; Popa et al., 2021; Tramontano et al., 2021). Psychological findings included reduced anxiety, depression, fatigue, and aggression, as well as increased purpose in life, quality of life, self-confidence, socialization, and social status (Malik, 2022; Oliva et al., 2023; Popa et al., 2021; Tramontano et al., 2021). Implications for future research suggested seeking to build upon limitations in the field, such as reducing risk of bias, and conducting more quantitative studies (Table 2).



TABLE 2 Review research.
[image: A table summarizes five studies on art and music therapies across various populations. The columns detail the author, year, number of articles, population, research design, interventions, and outcomes. Key studies include Griffith and Bingman (2020) with art-based interventions, Malik (2022) on art therapy, Oliva et al. (2023) on multiple arts therapies, Popa et al. (2021) on therapies for Alzheimer's patients, and Tramontano et al. (2021) on music-based interventions. Outcomes highlight benefits in areas like cognitive function and emotional regulation.]



Quantitative research review

The 28 quantitative articles were reviewed for methodological and statistical strengths and weakness associated with random assignment to groups, inclusion of control or comparison groups, sample size, instruments, and statistical analyses. Arts therapies interventions were also reviewed for modality, frequency, and duration. A summary of results and recommendations followed (Table 3).



TABLE 3 Empirical articles summary table.
[image: A screenshot of a table detailing various medical case studies. Columns include authorship, year, gender, age, population, presentation, diagnosis, intervention, and outcome. Text is small and specific, including dates, medical conditions, procedures, and patient results, indicating a focused analysis on different clinical cases.]


Research design

A strength was that a majority of the empirical studies included a control group or comparison group (n = 22; 78.57%), and almost half of the publications included random assignment to treatment vs. control groups (n = 15; 53.57%).



Sample characteristics

Sample sizes ranged from 10 to 209 participants, which is very broad. Participant samples included an almost equal number of females and males, more white participants than participants of other ethnicities, and diverse ages ranging from 6 to 88 years old. Presenting problems included neurological disorders (i.e., Alzheimer’s, Parkinson’s, dementia, stroke) (n = 12; 42.86%), neurodevelopmental disorders (i.e., autism, developmental disabilities) (n = 1; 3.57%), chronic illness (i.e., injury, chronic pain, cancer) (n = 2; 7.14%), psychological functioning (i.e., depression, anxiety, schizophrenia, emotion regulation) (n = 2; 7.14%), trauma, grief, and resilience (n = 1; 3.57%), parent–child relationships, substance abuse, and other general adult and community samples (n = 10; 35.71%). About half of the quantitative publications were neurological disorders, and about a third were general adult community samples. There were slightly more female participants than male participants across these studies (56% female), and more white participants than participants of other races and ethnicities, which is a typical limitation in most social science research.



Measures and instruments

A diversity of instruments, measures, and assessments were reported, including: (1) biophysiological instruments, (2) neuropsychological and psychological standardized scores from cognitive, perceptual, and performance-based tasks, and (3) standardized psychological assessments.

Biophysiological instruments included: electroencephalogram (EEG), FFT-EEG, qEEG (Belkofer et al., 2014; Corbett et al., 2019; Herrera-Arcos et al., 2017; Kang et al., 2021; Kruk et al., 2014), which measured neuronetwork activation in response to artmaking. Other examples of documenting the response to artmaking included: Event Related Potential (ERP) and Attention Quotient (ATQ). Other approaches included: functional magnetic resonance imaging (fMRI) (Bolwerk et al., 2014; Walker et al., 2018), functional near-infrared spectroscopy (fNIRS) (Kaimal et al., 2017; Kaimal et al., 2020), as well as bioelectrical measures of stress responses, heart rate, and heart rate variability (Abbing et al., 2019; Haiblum-Itskovitch et al., 2018).

There were a wide variety of neuropsychological and psychological standardized measures which included cognitive, perceptual, and performance-based tasks. Examples in alphabetical order included: Amsterdam Neuropsychological Tasks (ANT) (Abbing et al., 2019), Movement Disorder Society sponsored revision of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS), Navon Test (Cucca et al., 2021), NEPSY subtests (Corbett et al., 2019), Neuropsychiatric Inventory-Questionnaire (NPI-Q) (Choi et al., 2009), Montreal Cognitive Assessment (MoCA) (Costa et al., 2020; Cucca et al., 2021), Stroop test (Costa et al., 2020), Cognitive Assessment Screening Instrument (CASI) (Hsieh et al., 2019), etc. Physiological tracking of gaze (Cucca et al., 2021), gait (De Bartolo et al., 2020), balance (Fisher et al., 2020), and motion (Josef et al., 2019) was also used.

Examples of common standardized psychological assessments used included: Adverse Childhood Experiences Scale (ACES) (Hass-Cohen et al., 2022), Beck Depression Inventory-II (BDI-II) (Bastepe-Gray et al., 2022), Center for Epidemiologic Studies Depression Scale (CES-D) (Hsieh et al., 2019), Hospital Anxiety and Depression Scale (HADS) (Costa et al., 2020), State–Trait Anxiety Inventory (Kruk et al., 2014; Pongan et al., 2017), etc. (Table 3).



Statistical analyses

For small sample sizes, some analyses used non-parametric statistical tests to protect against violation of assumptions and low statistical power; thus, the statistical conclusion validity of some of the studies is questionable.



Outcomes

Results from biophysiological instruments and measures showed significant changes. Structurally, there were changes in activation in visual/spatial areas of the cortex, specifically for art therapy. Other structural and functional changes in activations in response to all arts therapies reviewed included: the right parietal and prefrontal cortex, gamma power in the right medial parietal lobe, alpha and theta waves, and suppression of beta band frequencies, suggesting reduced demand on cognitive functioning and increased parasympathetic functioning (i.e., relaxation) (Belkofer et al., 2014; Bolwerk et al., 2014; Corbett et al., 2019; Cucca et al., 2021; Fisher et al., 2020; Haiblum-Itskovitch et al., 2018; Herrera-Arcos et al., 2017; Hsieh et al., 2019; Kaimal et al., 2020; Kang et al., 2021; Kruk et al., 2014; Schindler et al., 2015). Spatial improvements in functional connectivity of the default mode network associated with creativity (i.e., posterior cingulate cortex/precuneus to frontal and parietal cortices) were noted for art therapy interventions, specifically, drawing (Bolwerk et al., 2014; Ettinger et al., 2023; Kaimal et al., 2020; Schindler et al., 2015). Executive functioning was found to improve in response to arts therapies (i.e., drawing, clay) based on functional connectivity within dorsal attention and executive control networks (Abbing et al., 2019; Cucca et al., 2021; Kaimal et al., 2017; Kaimal et al., 2020). Sensory function, as related to increased neuronal connectivity in the thalamic region was found (Walker et al., 2018). Motor movements and control, as well as balance, were also improved (De Bartolo et al., 2020; Ettinger et al., 2023; Fisher et al., 2020). In response to art therapy, nervous system activation associated with parasympathetic systems showed positive changes, such as through heart rate variability (HRV) measures (Haiblum-Itskovitch et al., 2018). A summary of quantitative biophysiological measures and instrument outcomes included improvements in theory of mind activation, cognition, motivation, global functioning, alertness and immune function, processing speed, and relaxation.

Results from standardized psychological measures suggested that arts therapies significantly improved anxiety symptoms, executive functioning, depression, quality of life, obsessive compulsive symptoms, helplessness, relationship quality, stress, self-esteem, pain, memory, dementia symptoms, independence, disability ratings, positive affect, creativity, and PTSD symptoms (Abbing et al., 2019; Bastepe-Gray et al., 2022; Choi et al., 2009; Ettinger et al., 2023; Goldblatt et al., 2011; Haiblum-Itskovitch et al., 2018; Hass-Cohen et al., 2021; Hsieh et al., 2019; Kaimal et al., 2017; Kang et al., 2021; Kleinmintz et al., 2014; Pongan et al., 2017; Spring, 2004; Verna et al., 2020; Walker et al., 2018).



Modalities

Modalities included arts psychotherapy (i.e., drawing, painting, clay, collage, sculpture, mask making, phototherapy), music-based interventions, dance movement therapy, mindfulness, performance arts, and neuroaesthetics. The frequencies ranged from single to 12 sessions, and the duration varied from 1-min exposures to interventions to 12-h long sessions that took place 1x to 2x per week (Table 3).




Mixed methods research

There were nine mixed methods studies reviewed (Table 4). Participants included Parkinson’s disease patients (n = 4; 44.44%), cancer patients (n = 2; 22.22%), adults impacted by trauma (n = 2; 22.22%), and community adult subjects (n = 2; 22.22%). Across studies there was a similar balance of males and females. Samples ranged in size from 7 to 50, which was small for the tests that were used. Due to small sample size and limited advanced statistical analyses (most used multiple dependent samples-tests or Wilcoxon signed ranks tests; thus, increasing likelihood of error), the validity and generalizability of these results should be interpreted with caution. Almost all studies utilized art-based interventions specifically drawing and clay work. One described a drama-based intervention. The amount of time dedicated to the intervention varied from single sessions lasting for about 45 min each, to weekly sessions lasting from 6 to 12 weeks for 1 to 2 h per session.



TABLE 4 Mixed methods research.
[image: A table listing various research studies on interventions for different populations. Columns include author and year, sample size, population, research design, data analysis, interventions, and outcomes. The populations studied include individuals with Parkinson's disease, breast cancer, trauma, cancer patients, and adults impacted by PTSD. Interventions range from dance-based to art-based and performance-based therapy. Outcomes report changes like emotional wellness, psychological flexibility, creative self-efficacy, and symptom reduction. Each entry details specific methodologies, types of analyses employed, and summarized findings relevant to the target population.]

Results from the quantitative data in mixed methods studies included improvements in life satisfaction, positive affect (Elkis-Abuhoff et al., 2022; Kaimal et al., 2020), quality of life, psychological flexibility (Bar et al., 2021), processing difficult emotions (i.e., depression) and emotional awareness related to cancer (Czamanski-Cohen et al., 2019), decrease in somatic and emotional symptoms (Elkis-Abuhoff et al., 2008; Elkis-Abuhoff and Gaydos, 2018), such as OCD, phobias (Elkis-Abuhoff et al., 2013), and stress (Elkis-Abuhoff et al., 2013; Kaimal et al., 2020), trauma (Hass-Cohen et al., 2018; Kaimal et al., 2020), depression, and negative affect (Elkis-Abuhoff et al., 2013; Hass-Cohen et al., 2018; Kaimal et al., 2020; Munjuluri et al., 2020). Findings from qualitative data suggested positive emotional response to the art interventions (Elkis-Abuhoff et al., 2008), emotional expression of both negative and positive emotions (Elkis-Abuhoff et al., 2013; Elkis-Abuhoff et al., 2022; Kaimal et al., 2020; Munjuluri et al., 2020), meaning making (Hass-Cohen et al., 2018; Kaimal et al., 2020), perceived improvements to felt quality of life (Bar et al., 2021), and addressing aspects of the illness experience (Kaimal et al., 2020) (Table 4).



Qualitative research

There were four qualitative studies included in this scoping review. The methodologies of the qualitative studies included thematic analysis (n = 3; 75%) and latent content analysis of underlying meaning (n = 1; 25%). Data included transcripts of a group therapy session, individual interview transcripts, qualitative survey responses, drawings/artwork, and video recorded observations. Participants included: experienced art therapy clinicians, art therapy graduate students, adults with chronic pain, veterans with PTSD, and the general adult population. Sample sizes ranged from 5 to 122 participants that were majority female (80–100%), although the study with five veterans only included male participants (100%). All interventions involved single session art therapy individual or group experiences that incorporated drawings and mandalas after hypnotic induction, attachment bookmaking using cloth, three- and four-drawing protocols, and use of clay and pastels. Not all publications reported the length of the intervention, but of those reported, sessions lasted 2 h.

The main findings from these qualitative studies included emergent themes of (a) the neuroscientific aspects of attachment-based respect, care, and support (Hass-Cohen et al., 2015), (b) neurobiological processes associated with PTSD treatment specifically disconnection vs. connection, opening up as revealed by autobiographical retelling (Lobban, 2014), (c) Examination of neuroscience-based protocols for the amelioration of physical pain and stress which also reported on changes in cognitive/affective, social functioning, and self-identity (Hass-Cohen et al., 2022), and (d) the creation of an art therapy neuroscientific safety assessment tool based on the interpretation of pictural latent content (Gerge, 2017). In summary, the qualitative findings suggested the utility of arts therapies interventions for the amelioration of neuropsychological stress, threat and pain related syndromes and strengthened psychosocial capacities (Table 5).



TABLE 5 Qualitative studies.
[image: A table summarizes studies on art-based interventions. Columns include author/year, sample size, population, research design, interventions, and outcomes. Gerge (2017) involved 122 clinicians analyzing drawings, exploring neuroception themes with mandala drawing. Hass-Cohen et al. (2015) with 22 art therapy students used workshops to create cloth albums, finding themes of respect and care. Hass-Cohen et al. (2022) studied 25 adults with chronic pain, identifying changes in cognitive functioning through a drawing protocol. Lobban (2014) with 5 veterans explored autobiographical accounts, highlighting themes of connection and identity. Each study utilized art-based interventions to achieve various psychological outcomes.]



Case studies

The case studies included in this review (n = 38) included quantitative, qualitative, and mixed methods designs. Objectives were to explore and describe potential impacts of the arts therapies. Sample sizes ranged from one to five participants, and included mostly women. With the exception of one community sample, all other samples represented clinical populations with a diversity of presenting problems. These are listed alphabetically and included: (a) biopsychological disorders such as bipolar disorder, eating disorders, panic disorders, schizophrenia, and substance abuse, (b) chronic conditions of illness such as pain and cancer, (c) medical disorders such as Alzheimer’s disease, aphasia, brain injury, cancer, cerebral palsy, dementia, quadriplegia, stroke, (d) neurodevelopmental disorders such as autism, (e) personality disorders, (f) psychological problems, such as aggression, anxiety, depression, and emotion regulation, (g) trauma and stress problems such as adult sexual assault survivors, maltreated children, and refugees, and (h) other presenting problems such as parenting concerns and perinatal anxiety. Interventions included art therapy (i.e., drawing, painting, portraits, collage, mandala, clay, sculpting, jewelry making, mask making), music therapy, dance and movement therapy. Duration of treatment ranged from single sessions to 2 years of sessions. Frequency ranged from 4x/week to biweekly sessions. Sessions lasted 15 min to 2 h; however, frequency and duration varied and not all publications reported these details.

From an integrated arts therapies and neuroscientific perspective, case studies suggested beneficial outcomes and highlighted clinical and theoretical implications. Biophysiological instruments demonstrated increased activity in alpha and beta waves, increased activation of socioemotional areas of the brain such as limbic areas of the brain, improved cognitive functioning, and recovery of chronic propognosia, as well as decreased activity in temporo-parietal areas and occipital-temporal neuropathways associated with negativity, and decreased stress markers and trauma symptoms (Belkofer and Konopka, 2008; Fachner et al., 2019; Kang et al., 2022; Holochwost et al., 2020; Pąchalska, 2022; Pąchalska et al., 2013; Pąchalska et al., 2021; Walker et al., 2016).

Other potential outcomes from these case studies were suggested or theorized. For example, that arts therapies may lead to other neuroscientific benefits, such as balanced autonomic nervous system function, utilization of the mirror neuron system and right orbitofrontal cortex (Homann, 2010; Kang et al., 2021; Pąchalska and Góral-Półrola, 2020). Findings also suggested that arts therapies promote improvements in memory reconsolidation, visual neglect status, line bisection test performance, hemispheric integration, executive functioning, and neurophysiological, neuropsychological, and psychiatric symptoms (Hass-Cohen and Clyde Findlay, 2019; Hass-Cohen et al., 2022; Homann, 2020; Kang and Thaut, 2019; Kang et al., 2022; McNamee, 2004; Pąchalska et al., 2013; Perryman et al., 2019; Warson and Warson, 2023). Cognitive findings suggested increased self-referential and associative thinking, awareness (cognitive, affective, sensory, bodily, attachment styles, coping skills), mindfulness and mind–body connection, implicit processing and somatic perceptions, cognitive functioning, and ability to address maladaptive beliefs (Carr, 2014; Elbrecht and Antcliff, 2014; Haeyen and Hinz, 2020; Hass-Cohen and Clyde Findlay, 2009; Hass-Cohen and Clyde Findlay, 2019; Homann, 2010; Homann, 2020; Pąchalska, 2022; Pąchalska et al., 2021; Pink and Mackley, 2014; Saltzman et al., 2013).

Information from quantitative psychological assessments and qualitative data also suggested improvements in affect and behavior. Affective improvements were also reported, such as: increased hope, optimism, decision-making, agency, joy, pleasure, triumph, emotional expression (i.e., anger, other negative emotions), emotion regulation, resiliency, grief-processing, desire to live and overcome depression, as well as decreased blame, trauma symptoms, pain symptoms, perinatal anxiety, stress, and trauma symptoms (Canty, 2009; Carr, 2014; Corrado et al., 2022; Gerge et al., 2019; Guseva, 2018; Haeyen and Hinz, 2020; Hass-Cohen and Clyde Findlay, 2009; Hass-Cohen et al., 2014; Holochwost et al., 2020; Homann, 2017; Homann, 2020; Klorer, 2005; Perryman et al., 2019; Riley, 2004; Walker et al., 2016; Vaisvaser, 2019). Behaviorally, case studies reported increased self-care, verbal and non-verbal communication, ability to breastfeed, positive and trusting relational interactions, overall functioning, creativity, motivation for sobriety, boundary setting, and body autonomy, as well as decreased aggression, and anxiety and avoidance behaviors (Carr, 2014; Corrado et al., 2022; Gerge et al., 2019; Guseva, 2018; Hass-Cohen et al., 2014; Homann, 2017; Homer, 2015; Mandić-Gajić, 2018; McNamee, 2005; Netzer and Brady, 2009; Saltzman et al., 2013; Stewart, 2004) (Table 6).



TABLE 6 Case study research.
[image: A table listing multiple entries with columns for various attributes. The attributes include date, ID, category, type, severity, and description. Data rows contain specific details corresponding to each attribute, describing events or issues. The table structure supports sorting and organizing information for reference.]



Summary

The results are summarized according to modalities, methodologies, instruments, and measures, as well as population and context, across all articles included in this scoping review.


Modalities

Across all research methodologies, the main modalities included in the articles were: art therapy (n = 64), music therapy (n = 14), dance movement therapy (n = 10), neuroaesthetics (n = 4), drama therapy (n = 3), and phototherapy (n = 1). Art therapy was the most common modality, and several different types of interventions were reported, including clay, collage, coloring, digital art, drawing, painting, and sculpting. Many articles covered multiple modalities of arts therapies within one publication (n = 34).



Methodologies

The most common publications were case studies (almost half), and the second most common were quantitative studies (about a third). There were about a tenth of mixed methods studies, and few review and qualitative articles. This distribution of integrated arts therapies and neuroscience articles is broad but also imbalanced.

A methodological strength was the number of quantitative publications that included randomization of participants to control or comparison groups, and the use of high-tech instruments and standardized measures. Some methodological weaknesses included small sample sizes, more women than men participants, simple statistical analyses with lower power and higher likelihood of error, and a lack of consistently reporting details about the intervention (i.e., frequency and duration).

Certain modalities were only studied using certain methodologies. For example, neuroaesthetics and photo therapy were only included in quantitative research studies, and drama- and performance art-based therapies were included in review, quantitative, and mixed methods research. However, art therapy and music therapy were utilized in all methodologies.



Instruments and measures

Biophysiological instruments, neuropsychological and psychological standardized assessments, cognitive, perceptual, and performance-based tasks, qualitative interviews, and arts-based assessments were used across all reviewed studies. Standardized psychological measures were very common across studies that collected quantitative data. Interviews were very common across studies that included qualitative data. Of the biophysiological instruments, EEG was the most common, then fMRI.



Population and context

The context in which most studies took place varied, including individual therapy, hospitals, museums, group therapy, care facilities/nursing homes, rehabilitation programs, schools, research labs, and other generic settings. Medical populations were the most common, and included neurological problems (including Alzheimer’s, aphasia, dementia, neurological impairment, Parkinson’s, prosopagnosia, stroke, and TBI; n = 25), pain or injury (including chronic pain, multiple sclerosis, physical rehabilitation from injury, and pain management; n = 5), chronic illness (including cancer, chronic illness; n = 4). The second most common population studied were general community adult samples (n = 20), and trauma (including resilience, trauma, grief, stress, and Veteran populations; n = 19). A minority of the studies focused on psychological functioning (including anxiety, depression, emotion regulation; n = 5), neurodevelopmental problems (including autism and developmental disabilities; n = 5), schizophrenia (n = 2), substance use (n = 2), parent–child dynamics (n = 1), and art therapy providers (n = 1).





Discussion

The discussion of the findings was organized across the review, quantitative, mixed methods, qualitative, and case studies. The focus was on found communalities and unique aspects. The purpose was to map the state of the field and inform future directions.


Strengths and limitations of review articles

There were four review articles, with one meta-analysis from 2020. Most of the review articles focused on medical presenting problems, aside from the meta-analysis, which included publications focused on art therapy interventions with non-clinical adult samples. Findings were broad across diverse populations, problems, and functions, for example: cognitive and motor function. The main psychological findings were related to mood disorders, quality of life, and social outcomes. There was no consistent arts therapies and neuroscience theme, thread, or focus.

A strength of these review articles is that they were relatively current to the publication of this scoping review. A limitation was that empirically strong meta-analysis focused on art therapy interventions. This finding suggested that review articles on integrated arts therapies (with a diversity of modalities) and neuroscience are limited; thus, supporting the need for this scoping review, meta-analyses, and other review forms in the future. This paper provides an extensive review that maps out the current available research through charting and narrative summaries. The current scoping review of 84 articles, far surpasses the largest previous review of 46 articles (Malik, 2022; Tramontano et al., 2021); thus, ameliorating the gap that most reviews have been brief and limited (Oliva et al., 2023).



Contributions of quantitative research

Quantitative publications were the second most common publication, which underscores the growing importance of empirically supported integrated arts therapies and neuroscience research. A strength was that many of the articles were within the past 10 years. Of the quantitative publications, about half were focused on neurological disorders and about a third were about non-clinical community adult samples. Over half of the quantitative publications utilized art therapy, while other modalities included music, dance, neuroaesthetics, performance, and photo therapies. These results demonstrated that all the arts therapies modalities included in this review have some empirical support, and that the most empirically supported modality was art therapy. There were slightly more female and white participants in these studies, which is common in social science research. However, future researchers should make further efforts to fill in the gaps with more diverse samples with more varied clinical presenting problems.

A strength found by this current review of the quantitative studies was that over three fourths of the studies included a control or comparison group, and half of the studies included random assignment to groups. However, the statistical analyses chosen for these research designs were somewhat weak due to low power from small sample sizes, or less than ideal selection of statistical tests (i.e., using multiple dependent samples t-tests instead of one repeated measures ANOVA, or using dependent samples t-tests with a small sample instead of using Wilcoxon signed ranks test); thus, leading to increased risks of error and threats to validity and generalizability of the results. Results suggested improvements in cognitive function, sensory function, motor function, and executive function, as well as decreases in stress, anxiety, depression, pain, OCD symptoms, and increases in quality of life, relationship quality, memory, positivity, and creativity. There were no shared integrated arts therapies and neuroscience threads across all quantitative publications. Articles selected an arts therapies and neuroscience focus without a rationale tying it to previous research. This finding supported one of the gaps identified earlier, that integrated arts therapies and neuroscience research has addressed some but not all neuropsychological psychological domains (Czamanski-Cohen and Weihs, 2016; Malik, 2022; Strang, 2024). A mapping of arts therapies and neuroscience foci is needed to systematically provide focused direction for future research; thus, highlighting the importance of this publication in providing a step toward this goal.



Mixed methods research themes

Mixed methods research studies topics focused on Parkinson’s, cancer, trauma, and community non-clinical samples. All but one study were focused on adults, with an even distribution of medical, psychological, and non-clinical populations. Demographics were evenly balanced for male and female participants. These research studies predominantly included art-based interventions, aside from one focused on drama therapy. Interventions varied in frequency and duration. Mixed methods designs were predominantly pretest-posttest designs with thematic analyses of participant narrative self-reports. Most sample sizes were relatively small for the statistical tests that were used; therefore, limiting generalizability of the results. Results suggested improvements in positive affect, emotional awareness and processing, and decreases in phobias, OCD, and trauma, as well as negative affect and emotional and somatic symptoms. Findings supported these results with perceived and self-reported improvements in positive affect and emotional expression, as well as highlighting meaning making experiences. Relative to quantitative and case studies, only about a tenth of the total studies were mixed methods designs. The rationale for a mixed methods research did not seem to be grounded in the aims of arts therapies and neuroscience integration, nor for specific populations. Again, shared arts therapies and neuroscience themes or approaches were lacking, thus, constraining future research directions, and further contributing to the gaps (King and Strang, 2024).



Paucity of qualitative research

There were only a few qualitative studies. Participants included art therapy clinicians and graduate students, adults with chronic pain, veterans with PTSD, and community samples of adults. Most participants in these studies were female, and sample sizes ranged broadly from small to large. Qualitative studies focused on single session, art therapy interventions; however, duration was not well described. Findings suggested that qualitative studies used thematic analyses to describe neuroscientific aspects related to attachment, safety, and trauma processing. Qualitative outcomes related to cognitive, affective, and social functioning related to pain were described. These articles contributed to theoretical understandings of the connections between arts therapies and neuroscience (Hass-Cohen and Carr, 2008; Czamanski-Cohen and Weihs, 2016). However, when compared to other types of publications, additional qualitative publications are needed to support the development of constructs needed to inform quantitative research.



Prevalence of case study research

Case studies were the most common type of publication and included single participants and small samples of a diversity of clinical problems, which ranged from non-clinical community samples to severe mental health and medical disorders, including: biopsychological disorders, chronic illness, medical disorders, neurodevelopmental disorders, personality disorders, psychological problems, trauma, and social problems. A majority of the participants were adult women. Case studies focused on arts therapies, music therapy, and dance movement therapy with varied frequency and duration. Case studies included quantitative, qualitative, and mixed methods data. Including pre- and post-test findings was a strength of the case studies. Outcomes were limited in that not all studies reported the details on the intervention. Data was gathered from biophysiological instruments, psychological assessments, self-report surveys, interviews, and artwork. The use of biophysiological instruments was a strength of case studies and contributed to closing the gap between theory and empirical backing (Malik, 2022). Case study publications presented the neuropsychological impacts of arts therapies, as well as suggested neurological evidence for the integration of arts psychotherapies and neuroscience. Outcomes suggested improvements in brain activity and integration, cognitive functioning, memory reconsolidation, psychological symptoms, affect, and behavior. The current review of these case studies incorporating biopsychosocial instruments could be used for the development across arts therapies and neuroscience research (Strang, 2024).



Implications

Based on these findings, clinicians and researchers alike may be able to glean a better idea of the state of the field, as well as interpret implications for limitations and suggested future directions in these topic areas. For example, the most frequently researched modality of all the publications on integrated arts therapies and neuroscience, was art therapy. This suggests that its connections to neuroscience have been considered and studied the most, which may lead to it being more understood and accepted in the field; however, further research and documented clinical work needs to be conducted on other modalities to be able to decipher what is most beneficial for diverse clients and presenting concerns. Many studies were focused on medical issues, perhaps suggesting that most research in this integrated field relies upon medical art therapists who have access to populations with medical concerns, and the ability to collect neuroscience data using biophysiological measures. This also suggests that art therapy is more accepted and deemed as feasible in a hospital or neuroscience research setting than other areas of psychological research. The most frequently reported methodology incorporating arts therapies and neuroscience were case studies; thus, suggesting that to this point, it has been the most feasible way to integrate these topic areas. Further research with a range of modalities, especially those with more high-quality design and empirical strength, are needed.



Limitations

There were limitations specific to different methodologies. For example, the rationale for the quantitative studies seemed to be idiosyncratic to the researchers’ interests, and do not follow an overarching trend or articulated rationale for the integration of neuroscience and arts therapies. The purpose of the qualitative outcomes seemed to be more in support of building theory, with the exception of one publication, which was a follow-up to a quantitative study. It is not clear how the qualitative studies may contribute to other future evidence-based or quantitative empirical studies. A limitation of the case studies was that some theorized outcomes were often based on one or few participants.

More generally, a limitation in this field of study is that most arts therapists may not have access to biophysiological instruments, and therefore are hypothesizing about changes and processes in the brain based on prior research and theories without being able to measure them in research studies. This is an area of future transdisciplinary research that would benefit this integrated field (Malik, 2022). It is suggested that art therapy researchers collaborate with neurobiological researchers to be able to have support in accessing biophysiological instruments and interpreting data collected.

One of the main aims of arts therapies and neuroscience is to identify neural pathways responsible for mechanisms of change in arts therapies, to understand neural processes and support the effectiveness of arts therapies (Strang, 2024). However, the general scatter of methodologies and modalities included in these publications is what makes it difficult on how the evidence can clearly inform pathways in the field based on how systems interact in this integrated arts therapies and neuroscience field. This heterogeneity compromises the comparability of the results, thus, limiting the generalizability of findings and ability to differentiate effectiveness based on methodology and modality. It is suggested that more researchers used mixed methods to be able to speak to quantitative and qualitative effects of operationalized interventions, and to target specific modalities and presenting problems. This is still emergent and hopefully will be clarified as the field continues to develop and grow in its supportive evidence base.

Any publications on integrated arts therapies and neuroscience may have been missed, as more may have been published since this review was conducted in 2024. However, this review was able to include more publications than previous reviews, specifically 25 quantitative studies, which more than doubles what had been found only a few years earlier (Malik, 2022); thus, suggesting the rapid proliferation of publications in this integrated field. Overarching limitations across all publications included a lack in methodological strength of the research design, and statistical analyses. Most articles were theoretical, meaning they described how neuroscience may play a role in arts therapies. While these articles are helpful in understanding possible connections in this field and may inspire areas of future research, they are limited in that it is difficult to assess accuracy of these theories until further research is conducted. In addition, the collection of integrated arts therapies and neuroscience research lacks directionality in approach, as there are too many differences across publications and a lack of clear definitions, which makes it difficult to determine neural correlates to certain modalities and outcomes. Most research is exploratory and dependent on researcher assumptions, expertise, and accessibility to certain instruments and populations.



Future directions

Future directions for each methodology and general recommendations are considered. For purposes of meta-analysis, additional high quality, quantitative research on multiple forms of arts therapies and more diverse populations and specific presenting problems must be conducted to have more publications that are eligible to be included. For mixed methods research, the recommendation is to continue to engage in such methodologies, as there were less of these publications, and no Delphi studies were noted. Mixed methods studies have the potential to better explain quantitative data, fine-tune interventions, and could be useful for program design. It may behoove the field to consider engaging in such methodologies that include feedback from experts in the field.

For general recommendations, the use of multiple modalities in almost half of the publications allowed for understanding of overarching neuroscientific benefits of arts therapies as well as benefits that were unique to individual modalities. Further research may solidify understanding in the field about what specific neuroscientific processes and benefits are present for each individual modality. Standardization of methodologies, instruments and measures, and use and implementation of modalities with diverse populations, as well as focus across researchers will happen in time in order to support the further development of this integrated field and will support attempts to contribute to theories and research of arts therapies, effectively.




Conclusion

The main objectives of this scoping review were met in that there is now an existing map of the state of the field of integrated arts therapies and neuroscience research. This scoping review provides a comprehensive body of knowledge based on the review, quantitative, qualitative, and case study publications on integrated arts therapies and neuroscience. A review of theoretical publications further supporting the understanding of integration arts therapies and neuroscience from the current authors will be forthcoming. This scoping review is unique in that it included multiple modalities of arts therapies and diverse psychological topics. This review summarized and synthesized populations, settings, presenting problems, instruments, measures, and outcomes included in integrated arts therapies and neuroscience research. While this scoping review was able to summarize and synthesize the state of the field of integrated arts therapies and neuroscience, it is still too early to be able to compare and contrast results and findings or make more solid conclusions. Considering the variability of the reviewed publications, it is recommended that there is greater methodological alignment among future studies. For example, if there were more methodologically strong quantitative studies with large sample sizes and advanced statistical analyses, this would allow for more meta-analyses to be conducted to better inform the effect of arts therapies. This scoping review is of utmost importance as it provided implications for the field and made suggestions for future directions, which can be of value for both researchers and clinicians.
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It is proposed that memory reconsolidation (MR) processes are a common therapeutic change mechanism for arts therapies and that arts therapies' processes uniquely facilitate the MR of autobiographical and distressing memories. This study aims to review memory reconsolidation, identify the necessary neuroscientific conditions for therapeutic MR, and examine the alignment between Art Therapy Relational Neuroscience (ATR-N) principles, interventions, and MR conditions. A comprehensive description of two ATR-N MR case drawing protocols is provided along with application guidelines based on two decades of research on the ATR-N drawing protocols.
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Introduction

Autobiographical narratives and memories are thought to be created by a dynamic comparison of past to current memories (Waters, 2014). The purpose is to enable salient future decision-making. Neuroplasticity facilitates this comparison and modification of autobiographical memories by the process of memory reconsolidation (MR; Tronson and Taylor, 2007). MR has an evolutionary role; it continuously mediates responses to past and current disruptive memories and future threats (Björkstrand et al., 2017).

MR involves memory recall and then modification. Upon memory recall, proteins in the memory and fear centers of the brain become pliable (Nader et al., 2000). Then over a few hours, the subsequent resynthesis of proteins supports the modification of previously consolidated memories (Hardt et al., 2010). Should this process generalize, newly formed, reconsolidated memories could be retrieved instead of the original memory being recalled (Lane et al., 2015). In psychotherapy, the aim is to cultivate coherent autobiographical narratives by mitigating and facilitating the forgetting of distressing memories (Agren, 2014; Ecker et al., 2024, 2015; Lane et al., 2015; van den Berg et al., 2014).

For the current study purposes, MR has been defined as a positive and novel modification of memory and strengthening of disturbing memories, rather than a negative process that we have labeled rekindling or reconditioning. The term disturbing memories has been defined as ranging from mild to severe (Martalek et al., 2024), yet distinctions are made to differentiate traumatic fragmented memories from non-traumatic autobiographical memories.

Neurobiologically, traumatic autobiographical memories have been categorized as relived memories, meaning immersive, intrusive, and non-voluntary vs. voluntarily relived and self-initiated (Brewin, 2018; Kearney and Lanius, 2024; Lanius and Kearney, 2024). It is crucial to note that seemingly non-traumatic or mildly stressful autobiographical memories may unknowingly include elements of traumatic and fragmented experiences (Barreiro et al., 2013; Hass-Cohen and Clyde-Findlay, 2009).

Psychologically, recall triggers the emotions associated with the original memory. If these emotions are distressing, the reactions may be modified by safety-oriented restorative affective and cognitive experiences that support forgetting, new learning, and resilient coping (Lane and Nadel, 2020). Over time, mental health outcomes might be improved by such interventions that disrupt unpleasant, stressful, or fear-based traumatic memories and then facilitate memory updating with non-threatening information (Burback et al., 2024). Applied MR processes may result in long-lasting changes to habitual responses to distressing and traumatic memories (Schiller et al., 2010; Schiller, 2022).

The MR-based Art Therapy Relational Neuroscience (ATR-N) guidelines have been supported by research and include (a) safely identifying which experiences are maintaining the issues or symptoms; (b) juxtaposing these experiences with novel evidence that can generate experiential disconfirmation, that is, predictive errors, and symptom transformation by means of a corrective resilient emotional reaction; and (c) promoting potential permanent updating of the memory (Ecker et al., 2024; Hass-Cohen, 2024; Hass-Cohen et al., 2021, 2022a,b; Levy and Schiller, 2021; Vaisvaser, 2021). These have guided the creation of the ATR-N protocols, which are described and summarized in this article.



ATR-N and MR

Research on ATR-N-based MR has examined specific theoretically developed four- and three-drawing protocols (Hass-Cohen and Clyde Findlay, 2019a,b; Hass-Cohen, 2016, 2018, 2024) quantitatively (Hass-Cohen et al., 2014; Hass-Cohen, 2018; Hass-Cohen et al., 2021) and qualitatively (Hass-Cohen et al., 2022c,b). While not identified as MR, an investigation of memory-based pictorial outcomes has been suggested for arts therapies (Gerge and Pedersen, 2017). Other MR-relevant art therapies outcomes such as reduced arousal and increased emotional positivity and self-efficacy (Spiegel et al., 2006), as well as resilience (Naff, 2014), were reported. Associated therapeutic factors have been identified as symbolic expression, containment, and artistic pleasure (Smith, 2016); sensory-tangible artwork characteristics (Hass-Cohen and Loya, 2008); and imagination and creativity (Lahad et al., 2010).

Hass-Cohen (2024) has aligned MR constructs and outcomes with the six ATR-N CREATE principles, which are referenced throughout this study. The CREATE principles are (a) creative embodiment in action, (b) relational responding, (c) expressive communicating, (d) adaptive responding, (e) transformative integration, and (f) empathizing and compassion (Figure 1).
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FIGURE 1
 Venn diagram of the six overlapping principles/factors of Art Therapy Relational Neuroscience with partial descriptions. CREATE: (1) creative embodiment in action, (2) relational responding, (3) expressive communicating, (4) adaptive responding, (5) transformative integration, and (6) empathizing and compassion. Partial descriptions from Hass-Cohen and Clyde Findlay (2015).


The ATR-N CREATE principles evolved from the transliteration of neuroscientific research and the examination of art therapies clinical practices (Hass-Cohen and Loya, 2008; Hass-Cohen and Clyde Findlay, 2015; Hass-Cohen, 2024). The principles are ATR-N clinical and research guiding factors. They overlap, as they are interconnected rather than prioritized factors or treatment stages, structural networks, and functions, among others (Hass-Cohen, 2008; Hass-Cohen and Clyde Findlay, 2015). Aesthetic-based neural network–based factors (Vaisvaser et al., 2024), as well as body–mind factors (Czamanski-Cohen and Weihs, 2016), have been identified as mechanisms of change in arts therapies. However, the present claim differs by claiming that MR dynamics are the core and common ATR-N change factor for any ATR-N approaches. In support of these theoretical claims, the relevant literature on MR and the conditions for MR are reviewed, and two research-supported ATR-N drawing protocols of a case are illustrated. Through these case studies' descriptions, the intent is to illustrate a potential application of the ATR-MR protocol and highlight ATR-N-based grounded theory concepts. The case illustrations are not intended to demonstrate clinical efficacy. Rather, the purpose is to provide a summative description and discussion of over a decade of research on ATR-N drawing protocols and conditions (Hass-Cohen, 2024). The proposal is that ATR-N-MR practices support implicit and explicit recontextualization and modifications of recalled memories (Ghilardi et al., 2009; Jacques and Schacter, 2013; Hass-Cohen, 2018; Hass-Cohen et al., 2021, 2022a,b; Lenormand et al., 2024).

Moreover, it is likely that expressive arts interventions assist in mediating risks associated with the recall of distressing memory. One way in which ATR-N practices support safety is by (a) increasing cognitive therapeutic awareness of vulnerability associated with the reconditioning and rekindling of traumatic distressing memories and (b) providing resources and options to master this vulnerability. The general hypothesis is that engrossing and rewarding creative arts experiences recruit the synchronization of the limbic subcortical system, the autonomic nervous system, and then central nervous system functions (Christensen and Gomila, 2018; Yamasaki and Takeuchi, 2017). When this synchronization is ordered and coherent, it likely supports MR (Ecker et al., 2024; Hass-Cohen, 2016, 2018, 2024).



MR

Throughout a person's lifespan, personal memories constantly change and contribute to the autobiographical sense of self in the past, present, and future (Moscovitch and Gilboa, 2022; Tulving and Markowitsch, 1998). Specifically, changes in episodic and semantic memories, which make up autobiographical memories, consolidate into short- and long-term memories and reconsolidate with ongoing recall (Nader et al., 2000). Such processes have been linked to the brain's neuroplasticity, that is, the potentiation of strengthened and alternative neuropathways and the rebirth of new neurons in the memory center of the brain (Dieni et al., 2019; Jasey and Ward, 2019; Kempermann et al., 2018). This dynamic autobiographical processing activates a network of neuropathways. A psychologically relevant list includes the amygdalae (fear) and hippocampal (memory) formations (Kandel et al., 2014), visual system pathways (Brewin, 2018), the default mode network, thalamic networks (Venkataraman and Dias, 2023), and multiple subcortical and cortical sensory systems interfaces (Kearney and Lanius, 2024; Figure 2).
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FIGURE 2
 Autobiographical ATR-N memory processing of episodic memories, such as fear memories, activates a dynamic interplay of amygdala and hippocampus functions, dorsal and ventral visual processing stream. This information coalesces in the prefrontal cortex. specifically in the dorsal lateral prefrontal cortex. Thalamic processing of sensory information further regulates the interconnectivity of cortical and subcortical areas. When traumatic memories are recalled, hyper connectivity occurs between the posterior area of the default mode network (DMN) and the sensory- motor system, including and not limited to, subcortical areas such as the including and not limited to, subcortical areas such as the mid brain.




Memory and neuroplasticity

Memories are held in the hippocampal–amygdala formation for approximately 2 years before they are distributed cortically and embedded in long-term memory (Kandel et al., 2014; Schwabe et al., 2014). In contrast, reconsolidation occurs a few hours after existing when consolidated memories are recalled and recruited back to hippocampal areas (Hardt et al., 2010), thus presenting an opportunity for existing memories to be updated (Elsey et al., 2018). Following recall and modification, reconsolidation occurs within a 4- to 6-h window in the hippocampus and amygdala (Nader et al., 2000). Through the synaptic potentiation and re-synthesization processes that occur within this time frame, modification of the original memory trace strengthens and reorganizes future retrieval pathways (Aimone et al., 2014; Bellfy and Kwapis, 2020). The finding that protein changes were chemically different for initial systems consolidation compared to memory recall, and reconsolidation has supported these neuroplasticity claims (Tronson and Taylor, 2007; Figure 3).
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FIGURE 3
 Memory consolidation and reconsolidation. Schematic illustration of memory consolidation and reconsolidation. Memory reconsolidation involves modifying consolidated memories (adapted from multiple resources).


This neuroplasticity likely occurs in the hippocampus by (a) repeated exposure and engagement with novel yet salient inputs usually associated with predictive errors, meaning a contrast between previous experiences and current ones and priming older information with novel aspects via protein changes, and (b) the inhibition of repeated recall of negative narratives and exposure to contextual cues that facilitate other modifications (Schwabe et al., 2014). During the MR time frame, the modified memory must be protected from such negative, that is, retroactive interferences (Sekeres et al., 2024). Retroactive inferences, often associated with negative bias and habits or interpersonal negative feedback from others, occur after modification. In contrast, proactive interferences, again habitual negativity, constrain the potential for modification upon initial retrieval and recall. Both retroactive and proactive inferences act to confirm the original consolidated or conditioned memory of the experience.

Interventions have furthered differential understanding of MR mechanisms. For example, episodic personal memories are likely impacted separately from their semantic-related information (Kindt et al., 2009; Kindt and Elsey, 2023). While amygdala-driven fear responses were modulated by administering medication (Bitencourt and Takahashi, 2018; Lonergan et al., 2013), neutral and factual memories of the same event were not changed within the hippocampal formation (Schwabe et al., 2014). These findings supported ethical foundations for MR psychotherapy interventions, which focus on changing fear or negative responses to facts.

Additional characteristics and contextual dimensions of different types of memory may impact memory modification. Long-term memories are likely more resistant to change as they are stable and vague, whereas more recent vivid memories may be more susceptible to modification (Wang, 2018; Brewin, 2018). Research on memory decay and interference, as well as on cognitive capacity, proposed that (a) less-used memories can fade, that is, soften, over time and (b) new memories can then possibly interfere with the salience of old memories (Constant and Kerzel, 2025; Malleret et al., 2024). Others have suggested that other factors may be impacting these issues, such as whether the memories are implicit or explicit, their degree of vividness, the level of arousal during recall, and whether they are semantic-factual or episodic-personal (Kim et al., 2021). For example, if the threat is not impending, it may be more easily modified than an imminent threat (Levy and Schiller, 2021). Memories in the hippocampus are encoded and consolidated according to contextual temporal dimensions, such as the past, the present, or the future (Montagrin et al., 2024). The hippocampal formation also contextualizes personal events with spatial-visual characteristics (Eichenbaum, 2017; Smith and Bulkin, 2014; Wang, 2018). These hippocampal functions have been associated with memory formation, such as remembering and forgetting (Aimone et al., 2014), and are likely advantageous to MR-supported clinical work (Small, 2021).

This is pertinent for ATR-N MR-tangible practices that invite both engaging with and looking at spatial, sensory, and playful environments. The assumptions are that MR is facilitated by characteristics of ATR-N practices that provide access to implicit and older memories and tame the potential rekindling of conditioned threats. These characteristics likely aid in memory recall and modification regardless of memory age and type, due to (a) the vivid characteristics of the artwork, (b) threat mediation related to the symbolic nature of expression (c) containing and pleasurable nature of arts-based work, (d) self-regulating and satisfying experiences related to mastering artmaking, and the expression of implicit memories (e) potential for tangible, visual-spatial organization of autobiographical memories (Hass-Cohen et al., 2018; Lukaschewski et al., 2023).



Meaning-making and memories

To trigger MR, the recalled memory must be disrupted by a new meaning that contradicts habitual and negative predictive schemas (affective and cognitive) associated with it, or else the recalled experience may be reconditioned (i.e., rekindled; Lane et al., 2015). To do so, an interface between the recalled memory and novel information or meaning is needed (Wichert et al., 2013). Ideally, this interface triggers a prediction error, meaning a different perspective on the old problem or a mismatch with habitual beliefs, understanding, knowledge, experiences, and the like (Lee et al., 2017; Vaisvaser, 2021). Another option, which generates prediction errors, is to interrupt an expected narrative ending (Sinclair et al., 2021). It is also likely that prediction error formations are triggered by emotions (Heffner et al., 2021), such as general positivity (Contractor et al., 2018), optimistic predispositions, and specific relevant optimistic predictions (Wang et al., 2021; Zheng and Mei, 2023).

Anticipatory processes start with the reward center activation, which likely transmits a dopaminergic signal to the prefrontal cortex via the hippocampal–amygdala connections (Levy and Schiller, 2021). Prediction errors activate basal forehead acetylcholine release, which triggers unexpected feedback to the hippocampus and, therefore, disrupts its patterns, allowing for memory modification and updates (Sinclair et al., 2021).

Furthermore, large prediction errors may trigger neurogenesis in the hippocampus (Levy and Schiller, 2021). These represent an imbalance of the dopamine system triggered by the interface of bottom-up and top-down inputs, that is, a novel calculation of motivation and pleasure (Millard et al., 2022). There is also evidence to suggest that large prediction errors dampen sensorial inputs that support the previous experience and enhance different perceptual and cognitive appraisals (Richter et al., 2024). From a psychological perspective, the question is whether the person will accept a large prediction error, meaning a new meaning, when the gap between their previous and current experiences is very large.

Clinically affective and cognitive therapeutic activation of predictive errors and personal reactions to predictive error activations need to be considered. ATR-N interventions and artmaking are uniquely poised to trigger such prediction errors and mediate their acceptance (Hass-Cohen, 2024). The following are some of the possible reasons: (a) Novelty is easily facilitated by pairing a psychosocial issue with the artmaking materials and experiences; (b) artmaking in response to a psychological issue interrupts the expected endings and outcomes of the personal existing narrative; (c) new or contradictory meaning-making is supported by tangible sensory experiences, not only verbally; and (d) therapeutic artmaking and creativity are pleasurable and positive experiences. In summary, it is likely that MR is facilitated through sensorial and tangibly expressed ATR-N creative embodiment practices (Hass-Cohen, 2024).



Recall arousal and fear

A strong arousal of fear during recall will likely cause re-traumatization by strengthening and conditioning fear-based memories (Brewin, 2018) and hindering the likelihood of memory modification and MR (Hartley et al., 2014). For people with posttraumatic stress disorder (PTSD), a fear reaction to recall is likely relived, meaning experienced as happening right now, which may also contribute to a continuum of responses from a sense of loss of control and hypervigilance (Fitzgerald et al., 2018) to dissociation (King-West and Hass-Cohen, 2008). There can be a vivid sense of no ability to escape from a threat in the past in the present and in the foreseeable future that likely reconditions a feeling of imminent and chronic threat (Sapolsky, 2004; Sege et al., 2023). In this case, survival functions of lower level brain functions (the reptilian system) and the polyvagal dorsal pathway likely activate immobilization, prioritizing physical safety rather than relational connectiveness (Porges, 2021) or new meaning-making. Characteristics of enduring, stable, and reiterative fear response are strongly linked to functions of the hippocampus recall of the salient facts, the activation of the amygdala, and a cascade of catecholamines and hormones (Brewin, 2018). Fear is associated with the activation of the right amygdala (Sergerie et al., 2008).

Specifically, lateral parts of the amygdala associated with avoidance and negativity are triggered and block connectivity to the coping areas, that is, the central and basal areas of the amygdala (Ledoux, 2000; Soeter and Kindt, 2013). This reaction becomes chronically conditioned and has been associated with traumatization, as each time fear is activated by memory, there is a kindling of amygdala lateral pathways (Nader et al., 2000). When a release of catecholamines kindles an amygdala fear response, it also dampens the medial prefrontal cortex (mPFC), the self-center of the brain's cognitive and executive functions (Brewin, 2018). The mPFC is responsible for curbing fear responses (Hayes et al., 2012) and higher level cortical executive functions (Hinojosa et al., 2024). In this case, the generation of prediction errors, critical to MR modification, is constrained due to their partial reliance on cognitive functions (Pedreira et al., 2004; Sinclair et al., 2021).

MR processes may be constrained by intense or severe and chronic fear-based memories yet facilitated by pleasurable memories or those of coping and resiliency (Beckers and Kindt, 2017). Notable is that the same network is activated for both fear and pleasure and seems to be likely associated with the saliency and intensity of the stimulus (Paquelet et al., 2022). When compared to right amygdala function, the interface of left amygdala activation and catecholamines has been linked to coping (Sergerie et al., 2008). Then, in contrast to the recall of inescapable fear, a recall of past escapes or the imagination of a potential escape activates psychological coping. This will then likely activate coping areas of the amygdala and circumvent lateral connections (Hartley et al., 2014). In the same vein, fear-based memories in the amygdala and impaired responses in the ventral mPFC can be modulated by the release of serotonin, the dorsal raphe nucleus of the reward center (Lee et al., 2017). Finally, a meta-analysis review has suggested that a dose of oxytocin, which is released by the pituitary gland in response to social bonding likely has a positive impact on the evaluation and response to threats (Leppanen et al., 2018; Triana-Del Río et al., 2018). So social support, threat control, and positive feelings support coping.

Understanding the neural network activation associated with the MR recall and fear response may shed light on the advantages of engaging in ATR-N art practices, specifically those associated with relational resonance, expressive communication, and adaptive responding principles (Hass-Cohen and Clyde Findlay, 2015; Figure 1).

According to a neuroimaging study, artmaking triggers positive emotions and the reward circuitry (Kaimal et al., 2017). This supports the potential benefits offered by ATR-N MR practices for managing high arousal. Arts therapies work has been associated with tangible pleasure (Czamanski-Cohen and Weihs, 2016; Malhotra et al., 2024), as well as with a symbolic and concrete sense of mastery and control (Hass-Cohen and Clyde Findlay, 2015). Applying practices associated with the adaptive responding principle (Figure 1) may be implicitly or symbolically experienced as an escape route or refuge, potentially stimulating the amygdala's coping-response basal areas, as well as the left amygdala's response (Curl, 2008; Czamanski-Cohen and Weihs, 2016). Creative expression also stimulates the release of serotonin and dopamine (Mayseless et al., 2013; Zaidel, 2014), suggesting the potential advantage of ATR-N practices for modifying fear responses with positive emotions. The therapeutic relationship practiced through principles of relational resonance likely enhances these MR therapeutic factors as relational resonance may optimize the fronto-limbic connectivity associated with positive attachment and the therapeutic relationship (Hass-Cohen and Clyde Findlay, 2015).



Stress response

The impact of stress responses on MR encompasses multifaceted factors (Sapolsky, 2004; Schwabe et al., 2014). Idiosyncratic contextual factors include age, gender, and psychobiological mental and medical vulnerabilities (James et al., 2023). The magnitude of the stress response to recalled autobiographical memories and relived fragmented PTSD episodic memories impacts cognition and, by extension, MR modification (James et al., 2023; Meir Drexler and Wolf, 2018).

Chronic or severe cortisol release responses impair the hippocampus's memory functions and solidify fearful circuitry; in comparison, milder stressors may help modify the memory by calling attention to its details (Bos et al., 2014; Meir Drexler and Wolf, 2018; Zohar et al., 2011). A dual model of the pathogenic interface between PTSD and stress responses has suggested that cortisol release contributes to a dynamic vicious cycle, where the synaptic loss in the hippocampal and prefrontal areas is accompanied by synaptic gain in the amygdala (Abdallah et al., 2019). This evidence highlights the predominance of the fear response described earlier. The timing of the stress response, whether before or after recall, is also critical for evoking forgetfulness and avoidance or fear of emotional stimuli and requires further investigation (Shields et al., 2017). Prediction error signals critical for cognitive learning associated with MR modification seem to be constrained during acute-stress cortisol and norepinephrine responses to traumatic stress (Carvalheiro et al., 2021; Gerlicher et al., 2018).

The ATR-N adaptive responding interventions differentiate between targeting short- and long-term stress responses and traumatic responses (Hass-Cohen and Clyde Findlay, 2015). These ATR-N practices may mediate these PTSD- and stress-related limitations due to (a) the stress-regulating impacts of perceived internal and external control and mastery induced by the artmaking and (b) the allostatic balancing of reward and stress circuitry associated with the pleasure of creating (Hass-Cohen, 2016, 2024).



Fragmentation and rumination

As stated, neuroimaging has found support for previous assertations (Brewin, 2018) that traumatic memories for people with PTSD are likely relieved and not remembered (Lanius and Kearney, 2024; Kearney and Lanius, 2024). When compared to people with no PTSD, for people with PTSD, specific brain activations and alterations are likely. Notable was hyperconnectivity between the (a) sensorimotor nervous system, which coordinates and integrates sensory and motor inputs and the midbrain, and (b) the posterior default mode network, associated with arousal, rumination, episodic memory recall, and creativity (Lanius and Kearney, 2024; Kearney and Lanius, 2024; Menon, 2023). Related to these results is that integrative visual, auditory, and motor functions of the midbrain and subcortical management of familiar vs. novel stimuli, contribute to memory formation (Dutt et al., 2021; Szonyi et al., 2019; King and Williams, 2017). Specifically, these brain stem functions associated with the periaqueductal gray triggering act as central modulators of arousal and memories during PTSD (Brandão and Lovick, 2019). Again, catecholamine, specifically dopamine release, may facilitate MR by prioritizing and contextualizing input processing (Shohamy and Wagner, 2008).

Attributes of the sensory and kinesthetic aspects of ATR-N interventions associated with the creative embodiment principle are likely critical to the increased capacity in MR-related memory storage for the following reasons. Art therapy practices involve explicit, expressed gross and fine motor movements, such as touching, bold gesturing, and marking. These co-guide the motor pragmatic execution of the artwork and the expressive affective aspects and heightened excitation of cardiovascular and respiratory organs and structures are enhanced or controlled by cortical frontal and prefrontal areas associated with implicit executive and language functions (Vaisvaser, 2021; Vaisvaser et al., 2024). Furthermore, associated learning triggered by anticipated movement, motion, mirroring, and executive action also likely regulates affective and cognitive function (Cooper et al., 2013; Hass-Cohen and Clyde Findlay, 2015; Heyes and Catmur, 2022; Rizzolatti et al., 2009). This learning is age- and environment-dependent and very malleable to change (Tallman et al., 2022), thus underscoring therapeutic applications for the critical role of attuned art therapy–related neuroscience interventions (Hass-Cohen and Clyde Findlay, 2015).



Memory storage

Proactive, negative expectations or retroactive reactions such as entrenched negative beliefs or feeling overwhelmed may severely constrain MR modification (Lane et al., 2015). This is due to the temporal neuroplasticity dimensions that persist during a restricted window of 4–6 hours. Both proactive (pre-recall) and retroactive (post-recall) interferences can be implicit, that is, unexpressed or explicitly expressed negative and protective self-biases, which are commonly associated with trauma survivors' self-belief systems (Brown et al., 2019). Within these temporal dimensions, such habitual interferences may circumvent MR.

ATR-N sensory-implicit processing of memories (as in the creative embodiment principle's interventions) may mitigate such implicit and explicit interferences (Hass-Cohen, 2018). ATR-N conversion of non-expressed and expressed memory to tangible arts products creates a new tangible memory. When compared to verbal memory, storage of this multimodal iconic memory, whether visual, tactile, kinesthetic, or auditory, is distributed in multiple networks, thus contributing to an increased capacity for new memories and learning (Fougnie and Marois, 2011). For example, a recall of a traumatic memory followed by a visual intervention (playing a computer game) decreased reports of intrusive memories (James et al., 2015), indicating visual processing advantages (Hass-Cohen and Loya, 2008; Hass-Cohen, 2016, 2024). The hypothesis is that multimodal stored memories will likely (a) be less susceptible to verbal proactive or retroactive interferences, (b) not compete with MR modification, and (c) enhance cognitive functions (Jacques and Schacter, 2013; Luck and Vogel, 2013).



Coherence

Given the brief review of these MR-related nervous system boundaries, questions arise as to whether there is a nervous system state conducive to MR. It is suggested that the dynamics of this state, between and within cortical and subcortical cerebral fear-based functions (frontal-limbic and reward center processing and the default mode network) and autonomic nervous system stress-related functions (parasympathetic, sympathetic, and polyvagal), may be measured by the heart rate variability (HRV; Arakaki et al., 2023). HRV is a measure of the variability of heartbeat-to-heartbeat intervals. It represents the capacity for self-regulation, as measured by the dynamic interface of the parasympathetic and sympathetic nervous systems. When controlled for age, higher HRV and coherent, meaning rhythmic repeated HRV patterns, are a measure of wellbeing (Arakaki et al., 2023). In contrast, age-controlled low-HRV numbers and disorganized HRV presentation are characteristic of anxiety, traumatic presentations, and medical illness (McCraty and Shaffer, 2015). Optimal HRV function is not a measure of relaxation; instead, it is a measure of the autonomic nervous system's dynamic, flexible, and appropriate function that contributes to alertness, decision-making, and expective function. Creativity has also been associated with a ruminate of associative and cognitive fluid states, leading to creative coherent autobiographical solutions (Jung et al., 2013; Marron et al., 2020; Spreng and Grady, 2010). HRV training has also been linked to a promising treatment for PTSD (Burback et al., 2024). From an ATR-N perspective, it is likely that using sensory-enriched materials supports HRV functionality and coherence (Czamanski-Cohen et al., 2020; Haiblum-Itskovitch et al., 2018). HRV functionality and coherence have also been associated with differences in capacity for resiliency and empathy, with higher HRV variability associated with increased capacity for compassion (Lischke et al., 2018). From an art therapy media perspective, Hass-Cohen et al. (2022c) have also demonstrated that using fluid materials, such as water, paint, and clay, supports a coherent emergence of compassion and empathy, two ATR-N therapeutic principles (Hass-Cohen, 2007). It is not clear whether and how self-selected familiar vs. non-familiar materials or structured or fluid materials impact coherency (Haiblum-Itskovitch et al., 2018; Hass-Cohen et al., 2022b; Lynar et al., 2017).



ATR-N MR intervention protocol: conditions and sequencing applications

As stated earlier, several versions of the ATR-N MR protocols were tested empirically, but they all followed the same MR conditions. A small and tangible reminder and the perception of the problem (or of the self) are accessed before and after depicting resources that address the problem (new information intended to trigger a prediction error and a corrective emotional experience), followed by an opportunity to further modify the presentation of the problem or the self. What is meant by a small reminder is that it does not include all the details of what has happened. Asking for such an incomplete, that is, interrupted, reminder can function in and of itself like a predictive error (Bavassi et al., 2019). In summary, a small reminder of the problem is therapeutically established, and then the new information (Hupbach et al., 2007), facilitated by ATR-N CREATE interventions, may modify, supplement, or erase the original memory response (Hass-Cohen, 2024; Table 1).


TABLE 1 Memory reconsolidation CREATE ATR-N conditions and sequencing (see Table 2 for corresponding prompts).

[image: Table detailing the therapeutic ATR-N-MR sequence. It outlines five sequencing stages: Preliminary, Beginning Treatment: Recall, Mid-Treatment: Update, Retention, and Generalization. Each stage includes tasks, conditions, and ATR-N. For example, "Preliminary" involves establishing relationships, avoiding traumatization, and relational responding. "Mid-Treatment: Update" involves generating novel information, engaging in unique outcomes, and transformative integration. The sequence aims to facilitate therapeutic progress through structured tasks and adaptive conditions.]

The sample case protocols that follow are based on the researched ATR-N protocols and guidelines for MR conditions. Consent for publication and institutional review board approval were obtained.



Protocols case example

Sue, a woman in her late 50s with a history of PTSD, completed two protocols. The first was completed in 1.5 h over a period of 2 days and the second in a 1-day 2-h meeting. Sue requested to participate in the second protocol after realizing the benefits of the first meeting and the intrusion of a traumatic memory.

The first three prompts were to represent the problem, the internal and external resources that help/ed with the problem, and then to represent the problem as you see it now. A digital image of the resources was taken after it was completed to enhance its influence. The fourth prompt was to check, change, and keep what you need/want of the problem representation in the third prompt. Sometimes, a digital image can be taken of the third prompt representation if the person wants to alter it. The diverse materials included white and colorful construction paper, oil pastels, and markers, as well as other playful crafty items. After drawing, a title and a narrative were asked for. The first drawing was not discussed and was placed, facedown, to the side. Additional media from the crafts selection were offered for the second prompt. To establish context (Hupbach et al., 2008) and new meanings, a discussion was initiated after drawing the resources.

Questions focused on identifying the order in which the resources were drawn, examining which ones were external or internal resources, reviewing the order in which they were drawn, and reinforcing which resource seemed at the time and now the most significant. There are no right or wrong responses to which resource is external or internal, nor should this identification be evaluated or interpreted. Rather, the purpose is to thicken the discussion to modify the memory. It is with this same purpose that frequency, intensity, duration, and onset, as well as each resource's meaning, are investigated. Once this exploration is completed, the next drawing prompt is provided while the resources drawing is kept visible. The purpose is to run interference with the distressing memory. After the full protocol is drawn, all the presentations (Prompts 1–4) are looked at and discussed again. A comparison of the different problem representations or any repetitive prompt is invited for discussion (Table 2).


TABLE 2 Protocol.

[image: Flowchart outlining problem-solving instructions across four steps: 1. Represent the problem using construction paper and cutouts, including details on naming and folder storage. 2. Use internal and external resources with directional prompts for reflection and resource identification. 3. Update the problem representation with art materials post-break and reassess the problem. 4. Re-check and modify the problem representation or create a new image using various art materials. Each section provides specific tasks and materials needed.]


Case study protocol 1: coming down the mountain

At the first meeting, Sue was asked to “represent the problem.” She chose a half-page of black paper for her background out of a stack of colorful, half-page-sized construction paper. As she was drawing, she was reminded that “it would be possible to complete the image in a short amount of time and that there was no need to represent all the details.” Sue created “Trauma and the Waterfall” (Prompt 1), which represented an event that happened 17 years ago. It depicted her and her children's descent from a steep mountain. Coming down the slope, the family members rushed to reach the end of the path before dark. They walked along steep, wet stairs in total darkness next to a raging river without a flashlight. After 10 min, Sue titled her art and was asked to place it in her construction paper folder, which was set aside without further discussion (Figure 4).


[image: Four artistic collages are displayed, each representing different directives.   1. A silhouette of a waterfall labeled "Trauma and the Waterfall".  2. Abstract shapes with two profiles and foliage titled "Laughter and the Moon".  3. Three figures engaged with one another, labeled "Together Again after Descending the Mountain".  4. Two intertwined figures with colorful patterns, labeled "A Deep Connection: Bonding and Strength for the Future".]
FIGURE 4
 Protocol 1: coming down the mountain.


Sue then used paper cutouts to “represent the internal and external resources that helped her with the problem.” “Laughter and the Moon” represents her internal resources: finding humor in the situation, positive self-dialogue, and crisis skills. Calmness and her ability to soothe her daughter were her most important resources. Sue's external resources were represented by green tissue paper figures symbolizing the bright moon, the flashlight, her physical strength, and the Boy Scout troop, which had escorted them safely down the mountain back to camp.

After a 10-min break, Sue took a digital picture of the resource representation artwork (Prompt 2). The art then remained on the worktable, and she created “Together Again after Descending the Mountain.” This representation was in response to the third prompt, “represent the problem as you see it now.” Her image included yellow cutouts of hands representing the yellow light of the flashlights and how the family members held hands as they descended the wet stairs. She mentioned that she was not happy with the image, as the faces had a surreal, clown-like look to them and the hands looked more like yellow rubber cleaning gloves. Sue commented that she found herself in a hurry to finalize the piece and to put it away.

On the second day, Sue was asked to look at her image “Together Again after Descending the Mountain” and “check, change, or keep what she needed and wanted from the image or create a new one.” She reported that she was surprised by the unanticipated flood of emotions and physical fear associated with the image that she had created. She pondered why she had used red, yellow, and black—colors she strongly disliked—for the three family figures. She recollected that she associated these colors with a physical assault she had suffered 13 years ago, 4 years after descending the mountain. She reported realizing that the same internal and external resources had helped her survive the mountain as well as the assault. She had remained calm during the assault, her physical strength helping her fight for life. She said that the green figures transformed into a memory of eight police officers (from the other trauma) who rescued her. Sue then created a final image, “A Deep Connection: Bonding and Strength for the Future,” representing a deeper, post-trauma connection to her now adult children. Reminiscent of “Together Again after Descending the Mountain,” “A Deep Connection: Bonding and Strength for the Future” is adorned with softer colors, which she said she found soothing and strengthening, evoking lighter feelings of calmness and peace.

Two weeks later, Sue reflected that as she now recalled the memory of the mountain event, she did not experience any emotive or physical arousal: “It is as if my responses have smoothed out, taking on a softer form.” She reported her current level of arousal of 4, as compared to an 8 or 9 during the first recall. Sue also shared that her intention to remember and process a small event that occurred with her children also brought up a different larger trauma, an assault, which she said emerged in “[her] color choices.” Sue added that it was the disturbing colors, and strangely enough, her recall of the support from her children was unconsciously brought up the implicit memory of the assault. Their current meaningful relationship continues to support her now that she has recalled the severe attack. She asked to repeat the protocol to focus on the memory of the assault that intruded into the memory of coming down the mountain.



Protocol 2: the assault

In “Assaulted,” Sue first used cutouts to “represent the problem,” herself lying on the ground on the bottom part of the page. She reported being semi-unconscious during the attack. The top portion of the first representation shows her again. This time, the purple figure is enclosed in a small orange closet where she had found refuge. Despite the physical assault, pain, and shock, she spontaneously said that during the attack, her “stubborn” traits allowed her to think and act proactively and protectively (Figure 5).


[image: Four images, each with a directive and title. First: Abstract shapes in purple and orange, titled "Assaulted." Second: Blue and black abstract design with scattered white dots, titled "Bridging Internal and External Resources." Third: Cartoon figure with a purple top and blue pants, titled "Me." Fourth: Similar cartoon figure surrounded by others in different colors, titled "Encompassing Love."]
FIGURE 5
 The assault (protocol 2).


For the resources prompt materials, such as tissue paper were introduced as novel materials for her protocol. In the next drawing, “Bridging Internal and External Resources,” a fist-like blue tissue paper shape on the top left of the drawing and three lighter dots represented Sue's fighting spirit and her mother's and children's support (Prompt 2). During the attack, she called on self-defense moves and mental strength. Smiling, she said that as the police were wheeling her away, she told them that they should be careful about secondary trauma. She had just learned about that. Sue reflected that her care-taking interests were part of her family-of-origin role. She added that after the attack, she retreated to her home and spouse. On the right side of the page, two brown shapes represented her two large and protective dogs, whereas the eight light blue dots were representative of supportive community members. As the discussion of the art revealed a spatial distance between Sue's external and internal resources, she joined the two with a blue turquoise bridge. She reflectively noted that the color turquoise was part of her heritage, which she integrated into the blue background of the art and her turquoise jewelry.

After taking a digital image of her representation of internal and external resources (Prompt 2), Sue was asked to “represent the problem again” (“Me,” Prompt 3) with oil pastels, which were offered as a novel material for the protocol. Sue said that oil pastel crayons were a more familiar medium, and she seemed surprised and happy to have them. In “Me,” Sue holds a brush, symbolizing a live-model drawing class that she took after the assault, which desensitized her fear of males. In her right hand, a pen represents graduate school, which she continued to attend, despite her injuries. A brown tissue paper cutout represents her current haircut, which adorns the figure from the past.

The fourth and last prompt was “check, change, keep what you need/want of the second event/problem representation.” Sue added support to “Me,” including family figures and a blue line, which was transformed into a quilt to surround her. Sue mentioned that the circular shape of “Encompassing Love” was suggestive of her mandala art. Then noticing that her haircut tissue cutout had a tear, she lovingly fixed it.

As Sue talked, she shared that she and her husband separated about 6 months after the assault and that, since the assault, she had avoided dating. She said that it was possible that this avoidance was unknowingly supporting the assault memory and that now that she has “faced it” she is thinking that the hidden triggering symptoms will be gone. Two weeks later, Sue reflected on her emotional reaction to the recall of the memory of the assault. She said that realizing that her avoidance of dating was keeping the memory of the assault alive was a profound insight, and she reported no arousal associated with the assault.

It is curious that the presentation of the problem has shifted to a representation of herself. This suggested that she updated the memory of the assault with an integrated self-image that included her art and writing interests, and her social supports. The figure is now standing in a strong face forward position. The problem was no longer depicted as something that had happened to her, striking her down to the floor in a victim pose as in “Assaulted;” rather, it now depicted her survivor stance. This survivor stance was also represented by a change in the paper orientation, which shifted from landscape to portrait, as well as in her body position, which shifted from supine to upright.




Discussion


Sequencing

The ATR-N-MR sequenced protocol can be completed in one or a few meetings. For research purposes, it is optimal to complete the protocol in a single meeting that consists of 90–120 min. For both clinical and research applications, a 10-min break can be provided as necessary. If administering the protocol in two meetings, ensure the first meeting (after completing the first two prompts) ends positively to avoid traumatization. One possibility would be to add another prompt after the second one, requesting the person to represent something that has helped them with the problem. Then the second meeting can start with the prompt for resource representation. To avoid kindled traumatization, the sole and uninterrupted application of the first prompt (the reminder) without pairing with some new meaning is strongly not advised (Lane et al., 2015). The person's response and pace should be taken into consideration. If the person is very overwhelmed by the first and second prompts, clinicians should use their clinical judgment to remediate these issues. These decisions are based on therapeutic and sequencing considerations. The sequenced revisiting of the representation throughout the protocol allows for MR modification of the problem to occur at least three times, in each representation of the problem (Hass-Cohen, 2016; Hass-Cohen and Clyde Findlay, 2019b; Hass-Cohen, 2024). One reason for these repeated attempts at modifying the memory is that negative-based memories, which are preferentially encoded and resistant to change (Schwabe et al., 2014). While the first prompt invites a brief recall of the problem, the following prompts support progressive exploration and establishment of new meaning. Not only the prompts but also the media provide an avenue for memory modification. While, for the first prompt, a small-sized paper is available, full-sized paper and added novel media choices are provided for the following prompts. Prompts, processes, and media choices are designed to ensure a safe and therapeutic experience (Hass-Cohen and Clyde Findlay, 2015). The protocol's specific prompts might be perceived as unexpected, potentially causing mild stress while stimulating curiosity and imagination.

Additionally, integrating experiences of safety, resource exploration, curiosity, and optimism with the problem recall and its expression is uniquely designed to trigger prediction errors (Blackwell et al., 2013; Hass-Cohen et al., 2022c,b).



The reminder

The recall of the distressing memory or the issue is activated by a reminder, which is embedded in the first prompt: “represent the problem.” The use of this language is intentional as what had happened is not precisely identified other than “the problem,” or “what has been happening,” or “what is bothersome.” The purpose of this strategy is to curtail arousal and rekindling (Barreiro et al., 2013), as well as allowing for an expression of the here-and-now impacts of the past event/issues and for implicit unexpressed and unnamed issues to emerge and be addressed during the ATR-N MR processing (Hass-Cohen, 2024).

Arts therapies strategies may support these purposes by using materials and arts-based structured interventions to carefully and safely create a vivid representation of a distressing problem (Gerge and Pedersen, 2017), which may assist in the recall of vague long-term memories and make them available for MR modification (Hass-Cohen and Clyde Findlay, 2019b). To manage hyperarousal, which can be triggered by vividness or detail, the size of the paper can be controlled by several strategies. Colorful construction paper is used for the protocol, and the person is invited to select the color of the paper that they would like to use before they hear the first prompts. Frequently, people will usually choose colors that they like or a color not associated with the “problem” or a distressing memory as the first prompt has not yet been requested. This may create a prediction error or a mismatched representation of the experience as the subsequent image of the distress may be dissonant with the colorful and possibly positive background. For the first prompt, the size of the construction paper to be used for the subsequent prompts is cut into two, and a suggestion is made after the prompt is provided: “There is not much space for this drawing, and you can finish it quickly.” The purpose is to discourage prolonged and detailed recall. Limiting the time for the first prompt drawing is recommended. While the person is asked to title the drawing, a detailed narrative is not encouraged, and the representation is turned over and put to the side. For the first prompt, arousing forms and colors can be contained by offering black and white colored markers and suggesting an abstract presentation by encouraging the use of paper cuts. The ease with which a cutout is created may decrease stress, negative emotions, and judgment and may provide a sense of safety and support through familiar artmaking procedural skills involved with cutting paper (Hass-Cohen and Clyde Findlay, 2015). Conversely, because procedural memories (such as cutting and pasting) are automatic responses that do not require any attention or provide a distraction, they may easily allow for memories to arise (Hass-Cohen and Clyde Findlay, 2015). Other distancing, regulatory, and mitigating strategies include asking the person to visualize projecting a black-and-white image of what they want to present, either as if on a screen or from a bird's-eye view (Gray and Liotta, 2012). The latter approach has been reported to reduce the traumatic symptoms of PTSD. A depersonalized bird's-eye vantage point is frequently used by trauma clients. Sue used this viewpoint spontaneously without any instruction for the first prompt. If the person wants to narrate the first prompt, ask them to describe and label it instead. Assure them they will be able to narrate it fully by the end of the meeting. Additional verbal therapeutic interventions should provide reassurance to the individual that they are supported and secure in the present moment. These cognitive and emotional strategies are designed to counteract the reactivation of neuropathways that sustain traumatic memories (Hass-Cohen, 2016).




Prediction errors: pairing old and new evidence

The invitation to represent the “internal and external resources that help or helped with the problem,” aims to modify the memory of the problem by creating prediction errors.

Prediction errors can be triggered by pairing the memory of the problem with disconfirming facts such as past or current resources (Ji et al., 2022). Pairing a traumatic memory with the pleasure of creative artmaking is fundamental to arts therapies. The juxtaposition of negative and positive experiences scaffolds MR prediction errors, reducing the strength of trauma reminders as well as arousal and cognitive distortions. Following the art making, discussing the art product consolidates the novel resource-focused memory. Expressed verbal listing of the implicit art-based representation of the resources facilitates explicit awareness and growth of coping abilities and resilient responses. This process helps disconfirm the problematic memory and affirm the updated memory. The visual-spatial organization of the resources on the page further enhances prediction errors and perhaps disrupts hippocampal patterns. An example is Sue's organization of her resources, which included light in the first protocol that served as a dynamic spatial focus and a bridge to her family in the second protocol, thereby connecting the two parts of her representation. It is possible that Sue's recall of social interactions also supported the scaffolding of prediction errors (Heffner et al., 2021; van Leeuwen et al., 2022). She recalled an embodied sense of community support, which likely reconsolidated as an experience that is counter to the social isolation frequently reported by trauma survivors. The sensory and tangible reminder of her children's family and neighbors' unconditional love, which did not require sharing of the details of what had happened, likely helped resolve her internal conflicts and ignite some self-compassion and bonding hormones (Blackwell et al., 2013; Patin et al., 2018).



Reconsolidation: updated memories

Once the resource representation is completed, it is placed in full view and remains visible to the person during the response to the next two prompts. The aim is for resilient resource memories to intrude on the invitation to “represent the problem now.” These kinds of intrusions, which function to update the memory, have been associated with the memory reconsolidation process (Capelo et al., 2019; Hupbach, 2011). By emphasizing the present tense (“now”), the prompt encourages a reexamination of the problem within the context of available resources (Bridgham and Hass-Cohen, 2008; Hass-Cohen, 2008). This principle is applied across all possible protocol variations (Hass-Cohen et al., 2018, 2022c), for instance, when a review of the self in the context of trauma and then in the context of resources is requested in Prompts 3 and 4 (Hass-Cohen and Clyde Findlay, 2019a). Often, as in Sue's case, reexamining the problem emerges as a representation of the self within the context of the resource. Both revisiting of the problem (or the self as in the other protocol variation) may also be conceptualized as a representation of internal working memory security (Hass-Cohen and Clyde-Findlay, 2009; Hass-Cohen and Clyde Findlay, 2019a; Leyh et al., 2016). Sometimes, significant attachment figures, which may assist in resilient recovery (Selcuk et al., 2012) emerge (Hass-Cohen and Clyde Findlay, 2019b). A further comparison of the first and second representations of the problem in the last, fourth prompt is suggested: Check, change what you need, and keep what you want (from Prompt 3), or create a new representation of the problem as you see it now. The last prompt overtly calls for a cognitive examination of potential changes and modifications. It provides an additional opportunity for engendering and establishing prediction errors by including memories of resilient and resourceful coping, as well as by pairing negative and positive reactions. To her last drawing, Sue added contextually anchoring details including a background. She incorporated her social support and recalled her artistic capacities as well. She also carefully repaired her self-representation. This attention to detail and artistic perspective may be associated with posttraumatic growth and resiliency, a return to baseline function, and reengagement with complex thinking. The latter is often limited by trauma-induced black-and-white thinking (Brewin, 2018).


Reaffirmation

The last prompt, “check, change what you want, and keep what you need or make a new image,” addresses any residual negative effects or cognitions that need attention and provides an opportunity for supportive changes. The altered artwork is then discussed to augment and solidify these changes. The altered artwork serves to continue and document this potential. The purpose is to continue pairing aspects of the problem with personal resources, the capacity for change, and the artmaking experience. Using the word need is also intended to prompt self-care and possibly self-compassion (Hass-Cohen and Clyde Findlay, 2016). For example, when checking her image in the second protocol, Sue tenderly mended the tear in her tissue paper “hair.” Rechecking the second representation of the problem provided an opportunity for a tangible recording of her perceived changes to the title and narrative, which is encouraged for each of the three prompts (2, 3, and 4). Discussing each of the prompts and reviewing the complete protocol helps to reaffirm the understanding of the problem within the context of personal and social resources and creativity. The identification and discussion emphasize personal strengths, traits, and resources whether occasional or enduring and typical. To further enhance therapeutic change and resiliency, factors such as optimism, hope, courage, or creativity are explored (Fredrickson, 2013).




Discussion

MR neuroscience research is continuing to shed light on the theory and practice of arts therapies (Kindt and Elsey, 2023). Specifically, it has aided in revisiting and establishing MR as an ATR-N change factor. Prescribed ATR-N MR conditions have underscored the relevance of accurately and safely managing sequencing, problem recall, and prediction error activation. While these conditions have been discussed in the context of the ATR-N protocol, they are relevant to diverse art therapies practices. By virtue of artmaking, these facilitate the updating of recalled memories with novel and mismatched experiences. Overall, when compared with verbal discussion, expressive and creative activity has been identified as a critical agent of change and resiliency (Hass-Cohen et al., 2018, 2022a). The advantage of the ATR-N MR protocol is the continuous reiteration and strengthening of updated explicit and implicit memories. After implicit and explicit trauma and pain memory recall, the imagery and tangible arts therapies protocols may soften and change the harsh recall with novelty (Hass-Cohen, 2018). The protocol sequencing is designed so that visual, sensory, affective, and executive experiences trigger a retroactive MR interference and update. Stimulating the creative response further focuses interest on the MR processes. The tangible art products that can be reviewed during and after the completion of the work continue to support autobiographical resilience and identity, which serve to mitigate PTSD symptoms (Hass-Cohen et al., 2022c). However, due to proactive interferences of implicit and explicit negative biases and to discover what is really bothersome and distressing, the protocol may need to be repeated.

Nevertheless, it is possible that distressing memories may be interrupted by a onetime visual-spatial session (Fort et al., 2023). These ideas align with the ATR-N principles, which suggest that utilizing imagination and creativity is transformational (Hass-Cohen and Clyde Findlay, 2015). Continuing to research the protocol with a diverse population and a larger sample, which may require refining the protocol and examining MR as an agent of change, is important (Dunbar and Taylor, 2017; Kindt and Elsey, 2023). Specifically, sensitivity to the level of trauma and the characteristics of memory recall, as well as cultural norms and taboos regarding self-disclosure of traumatic and distressing events, may require slower sequencing and less direct prompts. Finally, furthering brain and clinical evidence–based art therapy research is necessary to continue developing and substantiating the proposal that MR is a change factor for ATR-N approaches.
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Article type  Research design n %

Case study Quantitative 5
Mixed methods 8
Qualitative 25
Total 38 4524%
Quantitative Pretest-posttest experimental control 12
group design
Pretest-posttest non-equivalent control 5

group design

Posttest only experimental control group | 1

design
Postest only non-equivalent control 2
group design

Pretest-Posttest single group design 5
‘Within subjects pretest-postiest 2

experimental design

Static comparison group design 1
Total 28 34.57%
Mixed methods | Pretest-posttest control group. 2

experimental design

Pretest-posttest non-equivalent control 4

group design

Pretest-postest single group design 4

‘Thematic analysis 8

Latent content analysis 3

Case study description 1

Total 9 1071%
Qualitative Thematic analysis 3

Latent content analysis 1

Total 4 4%
Review Scoping review 2

Systematic review 2

Meta-analysis 1

Total 5 595%
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Author and
year

Griffth and Bingman
(2020)

Malik (2022)

Olivacetal. (2023)

Popa etal. (2021)

‘Tramontano et al,
(2021)

Number
of articles

18 articles

46 articles

26 articles

20articles

46 articles

Population

General adult

Varied

Neurorehabilitation
with adult dlinical
populations
(Parkinsons,
stroke, acquired.

brain injury)

Alzheimer’s
dementia patients
and their caregivers

Individuals with
neurological
disorders (multiple
sclerosis (MS),
stroke, Parkinson's
disease (PD),
traumatic brain
injury (TBI),
Cerebral Palsy
(CP), etc.)

Research
design

Meta-analysis

Systematic

narrative review

Systematic mini-

review

Scoping review

Scoping review

Interventions

Art-based
interventions: drawings
(internally and

externally cued tasks)

Arttherapy

Multiple arts therapies:
art, dance, drama, and

music

Multiple arts therapies:
music therapy (calming

music, music-based

physical exercise, etc.)
and art therapy
(painting, drawing,
etc)

Music-based
interventions: Music-
based therapy (Melodic
Intonation Therapy
(MIT); Musical Sensory
Orientation Training
(MSOT); Musical
Attention Control
Training (MACT), etc.)

Outcomes

Internally cued drawing was associated with prefrontal
and cingulate cortices activation. Externally cued
drawing was not found to be associated with activation

of ventral visual pathways and the temporal lobe.

‘This review found positive outcomes for trauma,
psychological, neurological, and injury related issues
using art media such as clay, paint, drawing, sculpture,
mask-making, sand tray, and collage. Neurological
outcomes were collected using EEG, INIRS, and fMRI,
and discussed changes in brain structures, functions,
and pathways related to visual, motor, emotional,
somatosensory, and memory.

‘They found that only 5 of the studies had a low risk of

bias and that art was the most commonly used

modali

- The articles have significant results in
functional connectivity; reducing anxiety/depression,
purpose i lie, self-confidence, and reducing fatigue in
therapy but not significant in terms of ADLs. They also
noted that there were twice as many qualitative/
feasibility studies than quantitative.

‘The review found benefits of both music therapy and
art therapy on quality of lie of patients with
Alzheimer's dementia, with the best effects related to
increased socialization and the maintenance of social
status. The findings showed that art therapy improved
domains of cognitive functioning for patients with AD,
including information-processing, visual spatial
attention, attention, and episodic memory.

Music therapy was found to reduce cortisol levels of
patients with AD, which as a result reduced symptoms
of ansiety; depression, and aggression.

“This review highlighted the potentiality and the
versatility of the music-based therapy in the
rehabilitation of neurological disorders. Cognitive and
motor abilities, mood disorders, quality of life, the
reduction of pain, and perceived fatigue seem to

be modifiable by different music therapy techniques.
Several studies have shown that the use of music
therapy improves walking in patients with MS, stroke,
PD and CP.
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year

Sample
size

Abbing et al. 47 (47F, mean
@019) age=44.4)
Bastepe-Gray 26 (17 M, 9F;
etal. (2022) mean
age=67.22)
Belkofer et al 10(3M,71
(20149) ages 24-49)

Bolwerk et al
(2014)

28(13M, 15F;
mean

age=6371)

Choi etal. (2009) | 20 (4 M, 16F;
mean age

774)

Corbett et al. 77 (18K 59 M;

@09 EXP mean
age=111%
WLC mean
age=1183)
Costactal

(2020)

16 (12 M, 4F;
mean

age=459)

Cuceaetal.
(2021)

27(8 M, 19F;
mean

age=67.4)

De Bartolo et al.
(2020)

60 (30 M, 30F;
Parkinsons
group mean
age=725,
elderly adult
group mean
age=721,
young adult
group mean
age=323)

Ettinger et al 4212 M, 30F;
(2023) mean

age = 68.4)
Fisher etal. 115 M, 6F;
(2020) mean

age = 65.8)
Goldblattetal. | 22(16 M, 6F;
01 mean

age=714)
Haiblum- 50 (26 M, 24F;
liskovitch etal. | mean
(2018) age =33)
Hass-Cohen etal. | 34 (6 M, 28F;
(021) mean

age=35)
Herrera-Arcos | 209(86 M,
etal. (2017) 123 age

range = 6-88)
Hsieh et al. 24(5 M, 19K
(2019) mean

age=68.3)

Tosactal. (2021) | 24(13M, 11F;
EXP1 (n=20)
mean
age=30.2;
EXP2 (n=4)
mean
age=59.5)
Josefetal. 2019) | 62(62M;
mean

age =26.3)

Kaimal e 26 (11 M, 15K

(2017) mean age

325)

Kaimal et al,
(2022)

24(6 M, 18F;
mean

age=27.5)

Kangetal. (2021) | 29(18M, 11F;

EXP mean

age - 105
CON mean
age=9.2)

mintzetal. | 131(68 M,

(2014) 63F; mean

age=247)

Kruketal. (2014) | 14 (14F; mean

age=238)

Pongan etal.
(2017)

59 (20 M, 39F;
singing group
(n=31) mean
age =78.8;
painting
group (n =28)
mean

age =80.2)
Schindler et al 13G8M,
(015) 75F; mean age
523)

ing (2004) 45 (45F; age
range = 21-

45)

Verna etal.
(2020)

30(13M, 17F;
mean

age=57.5)

Walker et al,
(2018)

10 (10 M;
mean

age=1426)

Population

Adults; Primary
diagnosis of GAD,
social phobia or panic

disorder

Parkinsons patients

Young adults; artists

and non-artists

Post-retirement adults

Dementia

Children with ASD

Schizophrenia

Parkinsons

Parkinsons

Parkinsons

Mid-Stage to severe

Parkinsons

Parkinsons

Adults

Adults with chronic

pain

Children and adults

Adults

EXPI: 20 healthy
adults; EXP2: 4 adults
with stroke

Adults

Adults

Adults (mean

age=275)

Children (7-13 years)

Adults

Medical school

students

Probable Alzheimer's
disease according to
DSM-V criteria

Adults with subjective
‘memory complaints

(SMC)

Sexual assault victims

with diagnosed PTSD

Stroke patients

Chronic mTBI

Research Data
design analysis
Pretest-posttest | RANOVA
experimental

control group

design

Pretest-Posttest | RANOVA
experimental

control group

design

Pretest-postiest  Dependent

non-equivalent | samples t-test
control group

design

Pretest-postiest | Wilcoxon
test signed-rank
experimental tests; Analysis of
controlgroup  covariance
design (ANCOVA)

Postiestonly  Independent

non-equivalent | samples t-test
control group

design

Pretest-postiest  Independent

experimental  sample t-tests,
control group  ANCOVA

design

Pretest-postiest  Mann-Whitney

non-equivalent  Utest
control group

design

Pretest-Posttest  Independent

nonequivalent | samples f-test;
control group  Dependent

design samples [-test

Pretest-postest  Mixed ANOVA
experimental

control group

design

Pretest-postiest | Dependent

single group samples t-tests;

design Wilcoxon

signed rank tests

Pretest-posttest  Wilcoxon
single group

design

signed rank test

Pretest-postiest  RANOVA
single group

design

Pretest-postiest  RANOVA
single group

design

Pretest-posttest | Mixed

experimental  RANOVA
control group

Postiest only Independent

experimental | samples t-test
control group

design

Pretest-Posttest  Dependent

non-equivalent  samples t-test;

control group  Independent

design samples t-test
Within subjects |~ EXP1
pretest-posttest | RANOVA;
experimental | Wilcoxon
design signed ranks
test; EXP2
Dependent

sampls t-test

Pretest-postest  Independent

experimental | sample t-test;

control group  simple linear

design regression.
Pretest-postiest  Repeated
non-equivalent  measures
control group | analysis of
design variance
(RANOVA)
Within subjects | Mixed repeated
pretest-posttest | measures
experimental | analysis of
design covariance
(RANCOVA)
Pretest-posttest  Independent

experimental | samples f-test;

control group  Dependent

design samples f-test
Static MANOVA
comparison

group design

Pretest-postiest  Mixed
test RANOVA
experimental

control group

design

Pretest-postest  Independent

experimental | samples f-test;

controlgroup  Mann- Whitney

design Us Chi-squared
‘goodness of fit;
Mixed
RANOVAs

Pretest-Postiest  RANOVA

experimental

control group

design

Pretest-postiest  RANOVA

single-group

design

Pretest-posttest | Wilcoxon

experimental  signed ranks,

controlgroup  test; Mann-

design Whitney U test

Posttestonly  Mann- Whitney

non-equivalent  Utests
control group

design

Interventions

Art-based intervention:
Anthroposophic art
therapy (10- to 12-h long

sessions; waitlist control

group)

Music-based intervention:
Guitar instruction,

6 weeks of twice a week
1-h instruction
implemented by music
teachers at a community
masic school. Focused on
finger isolation, reach and
grab velocity, and eye-

hand coordination ti

and accuracy.
Art-based intervention:
Drawing with oil pastels,
20-min single session.
Guided by research

assistants.

Art-based intervention:
drawing, painting, etc
Neuroaesthetics: cognitive
evaluation of art (selected
paintings and sculptures).
2-h sessions, Ix/week,

10 weeks.

Music-based intervention:

50 min, 2x/week, 5 weeks.

Performance arts-based

intervention

Art-based intervention:
Two weekly 90-min
sessions for 3 months of
artactivities (blind
drawing, reversed

drawing, void design)

Art-based intervention:

Clay manipulat

painting on canvas,
drawing, etc. 20 sessions,
90 min each, 2x/week,
10 weeks. Guided by

credentialed art therapist.

Music and movement-
based intervention:
Listening to six different
music tracks while
walking an 18-m corridor.

14 trials total. Recorder

for each participant (first
trial without music, six
trials with six tracks, then
7 trals reversed ordered).
Instruction provided by

researchers.

Art-based intervention:
H-T-P assessment, 9 art
projects changing bi-
weekly including painting,
drawing, sculpture, and
‘group projects. 20

sessions, 2x/week, 90-min

sessions, 10 weeks.

Dance and movement-
based intervention:

10 weeks of 1.5-h dance
movement therapy with

emphasis on

improvisation led by
dance movement

therapists.

Art-based intervention:
Single session
intervention of clay
sculpting, 40 min.
Art-based intervention:
‘Three, 10 min art making
sessions (pencil,oil-
pastels, and gouache

paint), 10 min.

Art-based intervention:

‘Three- and four- drawing

protocols,single session,
2h. Guided by

researchers.

exhibi

(paintings),
1-2 min per art piece.
Guided by museum

guides.

Movement and
mindfulness-based
intervention: Movement
therapy (exercise), hand-
eye coordination training
(Chinese calligraphy),
meditation. 3 h (1 h each
modality), 2x a week,

16 weeks.

Neuroaesthetics: Viewing

paintings in virtual reality.

Dance-based

with oxytocin for

treatment group.
Art-based intervention:
‘Three drawing conditions
(coloring mandala,
doodling, free drawing)
presented for 5 min

(2 min eyes closed).

Art-and sensory-based
intervention: Drawing in
virtual reality,

aromatherapy.

Mindfulness and art-
based intervention:
Nature-based arts,
sculpting, phototherapy,
collage, mindfulness, and

drawing.

Music-based intervention

Art-based intervention:
Clay sculpting and
drawing. Single session,
30 min. Guided by

researchers.

Music- and art-based
intervention: 12 weekly

g
sessions over 3 months.

2 singing or p

Art-based intervention:
drawing. Neuroaesthetics
Ifweek for 10 weeks.
Guided by artist

Art-based intervention:
Drawing series (5
drawings, 2 self-portrait
concepts, and 3 about
relation to the world).
Single session. Each
drawing was followed by
an audiotaped discussion.
Music-based intervention:
Temporal, negative,
mismatched-based music
therapy. 3x/week, 4 weeks,
20 min,

Art-based intervention:
Sculpting, drawing,
painting, and mask

making.

Anxiety symptoms were significantly
reduced in the experimental group
(AT). The AT group demonstrated
higher HRV after treatment (lower
stress level and/or reduction of
anxiety). However, stress response
remained unchanged after
intervention. Significant
improvements in some areas of
executive functioning (EF): emotion
control, working memory, plan/
organize and task monitor. Areas of
EF that were not significant in
comparison to the control were
inhibit,shif, self-monitor, initiate
and organization of material.
Emotion control, plan/organize and
task monitor were also associated
with stress reduction while the others

were not.

Significant improvement in BDI-II,
PDQ-39, mood, depression, quality
of lfe, and anxiety for the early
intervention group but no
improvements in QoL, mood, or
anxiety for the late intervention

group.

For artists, significant alpha activity
was found in the posterior visual/
spatial areas of the cortex. For non-
artists, differences in alpha activity in
the right parietal and right prefrontal
areas. There were no significant
findings between the groups.
Beneficial implications for art
therapy, as alpha rhythm is associated
with self-regulation, relaxation,
‘memory, visual processing.

At production group showed greater
spatial improvement in functional
connectivity of posterior cingulate
cortex/precuneus to frontal and
parietal cortices from pretest to
posttest than the cognitive evaluation
of art group. Functional connectivity
in the art production group was
related to psychological resilience

post-intervention.

Music intervention group showed

significant improvement with regard
severity of symptoms, especially
agitation. There were also beneficial
effects of music intervention on
caregiver distress and agitation. There
were no significant differences
following treatment between the two
groups.

Experimental group demonstrated
better verbal theory of mind skills,
social motivation, and ability in
repeated face task. TOM contextual

subtest was not significant.

No evidence that guided methods
boost cognitive effects. Psychosocial/
affective benefits were enhanced by
unguided methods, suggesting that
therapeutic methods can make a
difference. No cross-group

differences for cognitive effect.

Analyses of fMRI showed increased
functional connectivity within dorsal
attention (DAN) and executive
control (ECN) brain networks in
patients compared to controls.
Following art therapy; performance
improved on Navon test, eye
tracking, and UPDRS scores. fMRI
analysis revealed significantly
increased functional connectivity

levels in br:

regions within V1 and
V2 networks.

‘The main effect of music tracks
resulted statistically significant in all
the gait parameters (p < 0.05), but for
symmetry of lower trunk movements.
“This effect was independent by group.
‘The only significant interaction
between music and group, in fact,
was found for pelvis obliquity range
019)

Post-hoc analyses showed as classical

of motion (p

‘music reduced speed and trunk

ing (p < 0.01), whereas the range
of pelvic obliquity movements in
frontal plane were increased by rock,
‘motivational, and heavy metal songs
(p<0.015).

Significant improvements in all
aspects of HTP-PDS which includes
‘motor control, visual/spatial
function, cognition, motivation,
emotion, self, interpersonal,

creativity, and global functioning.

Significant increase in balance and
cognition. 13% increase in overall
‘motor function, no significant
changes in social cogition or gesture

produ

Significant decrease in obsessive
compulsive measure, depression
‘measure, and phobic ansiety
measure.

Drawing with gouache paint and
oil-pastels resulted in increased
positive mood (sel-report measure).
Largest suppression of PNS and
augmentation of SNS occurred
during art making with oil pastels.

No linear other rel

nship was
found between emotional state and

HRV parameters.

Significant improvements in ratings
of pain, depression, anxiety,
relationship quality, and helplessness
from pretest to postiest. Endorsement
of all resource areas significantly
improved from pretest to postiest and
pretest to follow up. There were
significant differences between the
three- and four-drawing protocol
groups for ratings and frequency of

anger and participants in the resource

reminder condition had lower anger
ratings than participants in the no
resource reminder condition. There
was a greater reduction in frequency

of experiencing fear over time in the

no resource reminder condition than
in the resource reminder condition.
‘There were no other significant
between group differences or

interaction effects.

Suppression of beta band frequencies
in the prefrontal electrodes during
appreciation of subject’ favorite
painting, as measured by EEG. No
significant differences in brain activity
in relation to the presence or absence
of explanation during exhibit tours
were found.

Significant improvements in senior
fitness tests,significant decrease in
depression scores, no significant
results found based on demographics,
Subjective Memory Complaint
(SMC) group had lower cogaitive
function and higher depressive scores

compared to non-SMC group.

EXPI: Healthy subjects exposed to art
‘masterpieces completed the task with
shorter hand pathways and lower

| demands;

perception of physi
EXP2: Patients exposed to the art
‘masterpieces showed significant in all
computed parameters, especially in

reduction of errors.

Oxytocin improved movement
synchrony in dancing pairs and this
increase was of a greater degee for
those with higher empathic abilities.
Coloring, doodling and free drawing
allactivated the medial prefrontal
cortex and reward pathway. Positive
outcomes in self-perception of

creativity.

Significant differences in PFC
activation between rote tracing task

and artmaking task.

Activities in the forest increased
alpha and theta waves. High ATQ
was observed as well, indicating

alertness and immune function.

Participants also demonstrated
increased stress reduction and self-
esteem levels at posttest.

Musicians trained in improvisation are
‘more creative than those without
improvisation training and non-
musicians. Evaluation mediates the
relationship between time invested in
improvisation, fluency, and originality.
Both interventions increased gamma
power in the right medial parietal
lobe compared to general movement.
Clay sculpting decreased right medial
frontal gamma power and elevated
theta power. There were no
statistically significant differences
between the two frontal electrodes,
F3 versus F4, o between the two

parietal electrodes, P3 versus Pd.

Significant decrease in pain for both
interventions, reduction in depressive
symptoms in painting group, greater
improvement in verbal memory in
singing intervention, pain scales did
not differ between groups, working
‘memory improved in both groups,
change in self-esteem did not reach
statstical significance,

Significant time effects were found
for processing speed and visuo-
spatial cognition. Significant
improvement i processing speed
and visuo-spatial cognition. SMC
participants showed no improvement
of processing speed but remained on
arelatively low level regarding their
performance. No time x art

intervention effect was found.

Analyses looked at occurrence of
shapes in drawings (wedges, eyes,
and combinations) between rape only
group, multiple sexual abuse, and
control groups. Differences in shape
occurrence were connected to guilt

and feelings of threat.

Improved quality of life and
independence, and lower disability
ratings for both control and
experimental group. Improved
quality of life and independence;
reduction in disability ratings for

participants in the mismatched based

therapy group.

Part

ipants who expressed patriotic
themes in masks reported less PTSD
and related symptoms. Injured
themed group demonstrated
increased neuronal connectivity in

the thalamic region of the brain.
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Author
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Sample size

Population

Research
design

Data analysis

Interventions

Outcomes

Bar etal. (2021)

Cramans
Cohen etal
(2019)

Elkis-Abuhoff
etal. (2008)

Elkis-Abuhoff
etal. (2013)

Elkis-Abuhoff
and Gaydos

(2018)

etal. (2022)

Hass-Cohen

etal. (2018)

Kaimal et al

(2020)

Munjuluri et al
(2020)

50 (50-87 years) Parkinson's

disease

1515 age range:  Breast cancer
36-45(n=1),
46-70 (n=12),

70+ (n=2)

4128 M, 13E

mean age = 70.6)

Parkinson's

disease

7 M (mean age
68.2)

Parkinson's

disease

Phase 1 &2:41
(EXP: 22,16 M, 6F,
mean age =714
CON:19,12M, 78,
‘mean age 69.7);
Phase 3:8 (7 M, 1F,

mean age = 68.2)

Parkinsons

disease

Phase 1: 18 (10 M,
8F)

Phase 2 41(5 M,
36F)

Adults

31 (27,4 M, mean
age =29.68)

Adults, Trauma

22 (genderwasnot | Cancer patients
reported, mean

age=61)

13 (8 M, 5F) mean
age (48.2) by Hurricane

Harvey, PTSD

Adults impacted

Posttest only quas
experimental non-
equivalent control
group design;

thematic analysis

Pretest-posttest
experimental control
group design;

thematic analysis

Pretest-posttest
quasi-experimental
non-equivalent
control group
design; thematic

analysis

Pretest-postiest
single group design;
qualitative case

example

Phase Land 2:
Pretest-posttest
nonequivalent
control group
experimental design;
thematic and

content analy

Phase 3: Pretest-
posttest single group

design

Pretest-posttest
quasi-experimental
non-equivalent
control group
design; thematic and

content analysis

Pretest-posttest
single group design;
thematic and

content analysis

Pretest-posttest
experimental control
group design;
thematic analysis

Pretest-posttest
single group design;

thematic analysis

MANCOVA;

thematic analysis

Dependent samples
Ltests; thematic

analysis

Dependent samples
test; thematic

analysis

RANOVA

Phase 1: Dependent
samples r-tests;
thematic and
content analysis;
Phase 2: One
sample ttests;
thematic and
content analysis;
Phase 3: RANOVA

RANOVA;
thematic and

content analysis

Wilcoxons signed
rank tests; thematic
and content

analysis

Mixed RANOVA
and Wilcoxon
signed rank tests;
thematic analysis of
survey data, use of
a priori coding

scheme

Dependent samples
t-test; Thematic

analysis

Dance-based intervention:
Ixfweek for 3 months,
contemporary dance
classes compared to verbal

support control group

Art-based intervention:
Eight weekly group
Sessions. The experimental
‘group (90 min) underwent
10 min of rapport
building, 50 min of
drawing with a variety of
materials during these
sessions and emotional
processing/discussion,
which was based on the
Bodymind model of art
therapy.

“The control group

(60 min) differed as they
spent 45 min coloring
mandalas, followed by a
15-min self-care lecture.
Art-based intervention:
Single session of clay
manipulation guided by
researchers. Participants
had unlimited time and
were directed to squeeze
the clay ball 10 times in
each hand, and to put the
pieces of clay together into

ashape other than a ball.

Art-based intervention:
6 weeks of group art
therapy with clay

‘manipulation.

Art-based intervention:
Phase I- Participants
instructed to squeeze clay
10 times with each hand,
pull apart and create
forms other than balls.
Phase 2- Quantitative
exploration of data from
Phase 1. Further explored
in another study. Phase
3- Six weekly, 1-h sessions
usinga variety of clay
types with different topics
each week.

Art-based intervention:
Phase 1- Separated into

two groups, drawing and

45-min ses

collage,
Phase 2- open time

(45 min) to create with all
available materials asked
to recreate a place in
nature they enjoy, then
asked to write about their

experience.

Art-based intervention:
All participants completed
four drawings using
assorted materials and
wrote title and story for
each drawing. The
directives consisted of the
problem, a self-portrait,
resources that helped the
problem, and another
self-portrait. Single
session, 60- to 90-min.
Art-based intervention:
Single-session, 45 min.
“The sessions consisted of
either independent
coloring (control
condition) or open studio
art therapy. Faciltated by
trained art therapists.

Performance-based
intervention: 6 weekly 2-h
sessions. Weeks 1and 6
included MRIs, weeks
2-5 included Playback
theatre performances with
informal discussions
following each

performance

Significant differences in general
and emotional quality of life, as
well as psychological lexibility;
where dance group was higher
than control group. No
significant differences in creative
self-efficacy. Open-ended survey
questions suggested qualitative
support for perceived felt quality
oflfe by the participants.

Both groups reported benefits
from the study but only the
experimental group reported
benefits on processing difficult
emotions related to breast
cancer. There were large
differences i ffect size between
the two groups and over time in
the pre and post measures of
eemotion, emotional awareness,

and depressive symptoms.

Significant decrease in somatic
and emotional symptoms, as
measured by the Brief Symptom
Tnventory (BSI) in both
participant groups (the 2 groups
were participants with
Parkinsonss disease and without
Parkinsonss disease). Qualitative
analysis of the interviews
showed that participants
reported a positive emotional
response to the clay
manipulation, which was

reflected in their artwork.

Decrease in alllevels of
depression, obsessive
compulsive thinking, phobia
and stress but did not meet
statstical significance. Case
example demonstrated the
impacts of group art therapy
where participants were able to

explore and express emotions.

Phase 1: Both groups benefited
from the Clay manipulation.
However, the PD group
experienced more benefit in
reduction of symptomatology.
Phase 2: Found further support
for decrease identified in Phase
1and showed comparable levels
to normative adultlevels of the
BSL

Phase 3: Consistent decrease in
all areas of the modified BSI
scale but not significant from
pre-post weeks 1,3 and 6.

‘The greatest increase in positive
affect came from participants

who lived in urban areas,

satisfaction with lfe scale
showed larger increases in
satisfaction post-intervention.
Qualitatively recurring themes
of water, pathways, mountains,
and forests were found. Themes
in word choices were found
where common positive words
included interested, inspired,
strong, attentive. Negative words
were found such as irritable,

nervous, and jitery.

Significant decreases in ratings
of trauma and negative affect
were found. The decreases in
negative affect were identified at
posttest and maintained at the
two-wweek follow up. The

protocol and inquiry had a

self-reported positive impact on
participants’ understanding and
meaning-making of the

traumatic event.

Open art studio and
independent color were equally
effective in increasing positive
affect self-efficacy, and creative
agency, and decreasing negative
affect, perceived stress, and
anxiety. No significant
differences based on condition
over time. Participants’ narrative
responses supported
quantitative themes (feeling
more positive, feeling more
relaxed, sense of agency), and
highlighted additional positive
themes such as meaning-
making, desire for artmaking in
future, addressing aspects of the
illness experience, as well as
condition-specific themes such
as reminiscing, existential
reflection, and straightforward

distraction.

Initial self-reports showed mild
anxiety, PTSD, and depression.
Postiests demonstrated
decreases in all 3 measures with
depression being the only non-
sigificant change. Qualitative
findings showed event themes of
denial, preparation, clean-up,
rescues, rebuilding, and coming
back. These were paired with
emotional themes of shame,
guilt, resentment, and

puzzlement
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Core
categories

Shared Beliefs &
Values

Barriers & Challenges

Requirements &
Responsibilities for

Anti-racist Research

7.

mes & subthemes

Neuroscience-informed Perspective of Art Therapy
Neuroscientific Research Can Strengthen Art Therapy
“Theories

Infusion of Antiracism and Neuroscience into Art
‘Therapy Begins with Education

. Potential Credibility and Legitimacy Concerns for Art
Therapy
Difficult Conversations about Disparities in Awareness,

Diversity, & Resources

Due

iligence to Build Accountability & Legitimacy:
a. Invite Awareness to Shift Perceptions

b Critical Reflexivity is Critical

¢ Learning Shared Language

. Inclusion of Diversity in Art Therapy Research
a. Collaborative & Interdisciplinary Approaches
b, Decision-Making in Research Design

Sample verbatim quotes

“...led me to cognitive neuroscience, naturally, because art therapy s such a highly
cognitive and creative approach even though it does use all of our senses whether
we realize it or not.” (Participant 1, [P1])

we taught students to do this neuroscientifc research where we were curious
about what happens in the brain when you use different kinds of art materials..”
(Participant 2, [P2])

.50 the competencies for art therapy education have shifted and evolved over the

years to now include more specific neuroscience content” (P1)

“I think (art therapists] have a perception problem even though ts increasingly
showing up in pop culture and movies and all of that, we do have a perception
problem that we need to continue to chip away at...” (Participant 3, [P3])

“We have a long way o go in neuroimaging research with our participant samples
that include diversity” (P1)

“Unfortunately, like a lot of the people who think about these things... are not the
ones who should be thinking about it” (P3)

“I'was glad of learning that the technology aspect [of limitations in research] were
related to the hair type and the skin color.......and that if its possible to develop
solutions to overcome those..” (Participant 4, [P4])

“We did not know so I think awareness and knowledge they go hand in hand, of
course....” (P2)

“...somehow, I think, that then [positionality] could explain something of the.... kind
of like bias in the, potential bias, in the research?” (P4)

“alot of people are throwing around a lot of different words about things that need to
happen and a lot of peaple are saying we need to have a similar language, but there is
nota universal taxonomy yet.. (P1)

“..you have to include this diversity, and I think one way of doing this is to go into
the community..” (P2)

“I think we have to recruit champions of at therapy from neuroscience. And recruit
them as allies for our work.” (P3)

. this measurements aspect, and the technology aspects, that... has to be taken into.

account...” (P4)
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Identification

Records identified from:
Databases (n = 537) and
reference lists (n = 130)

Records removed before
screening for duplication, inability
to access (n = 398)

Included

Records sought for retrieval,
screened, and assessed for
eligibility (n = 269)

Records removed for lack of
integration with neuroscience (n
= 154), being theoretical
publications (n = 28), not being a
peer-reviewed publication (n =
4), or lack of English translation
(n=2)

Screening

Studies included in review
(n=284)

Reports of included studies
(n=284)
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Before therapy—loneliness

Turned off
Alone

Paralyzed

Felt separated from the world

Felt that the earth

In therapy—getting
Difficult but interesting
Finding solutions

“To have someone to think together with

EMDR took away the nightmares

Neurofeedback removed the filtr, and I could start
thinking

Art makes it real, and it can be hard

‘The therapist provides reassurance, and I find peace in
learning
DBR makes me grounded, calm, more myself, with less

shame

No

ving toward togetherness
Thave changed, and I am a part of humanity.
Tam deciding more and more about my lfe.

I can feel emotions and set boundaries, and 1 am starting to realize

that sham

unnecessary.
I can think clearly and share who I am with others.

New doors are opening.

DBR has made me softer, and I can be myself without needing to

be perfect.

1 feel grief over my previous numbness regret not being fully

present.

Twould not be alive today without the therapy.





OPS/images/fnhum-19-1492779/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-15-1337927/fpsyg-15-1337927-t003.jpg
Arousal Valence Personal relevance

F (1, 684) p-value F (1, 694) P F (1, 694) P

Main effects

Mask type 30930 0,000 44115 0.000 229 0131
Physical assault 001 0.940 0.19 0.660 215 0.143
Accident/injury 016 0,690 014 0.709 001 0.944
Natural disaster/sudden death 028 0597 061 0437 039 0533
Sexual violence 0.002 0.964 293 0.087 194 0.164
Criminal assault 003 0855 235 0.126 137 0.242
Combat/toxic substance 292 0,088 0.03 0.868 220 0138
Interactions with mask type

X Physical assault 026 0.607 015 0.697 0.08 0.780
X Accident/injury 474 0,030 043 0514 006 0.807
X Natural disaster/sudden death 087 0352 575 0.017 0.004 0.949
X Sexual violence 100 0317 0.65 0.419 272 0,099
X Criminal assault 076 0383 0.98 0323 1071 0.001

X Combat/toxic substance 183 0177 480 0.029 168 0.196
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ppened to me Witnessed it Learned about it Part of my job

Trauma type f % f % f % f %
Natural disaster (11=695) 248 3568 181 2604 282 4058 40 576
Fire or explosion (n=689) 70 10.16 153 2221 252 3657 42 6.10
Transportation accident (n=690) 384 55.65 22 B62 254 3681 60 870
Serious accident (n=692) 101 14.60 125 1806 228 3295 77 13
Exposure to toxic substance (11=688) 63 9.16 47 683 147 2137 59 858
Physical assault (1=694) 270 38.90 180 2594 25 3530 74 1066
Assault with weapon (11=687) 67 975 57 830 235 3421 61 888
Sexual assault (n=693) 216 3117 37 534 292 424 75 1082
Other unwanted sexual performance (1=692) 335 48.41 81 1171 249 3598 64 925
Combat or exposure to war zone (11=690) 16 232 30 435 231 3348 38 551
Captivity (n1=688) 23 407 17 247 132 1919 19 276
Life-threatening injury/illness (n=693) 199 2872 255 | 3680 252 3636 82 1183
Severe human suffering (1=691) 44 637 151 2185 240 3473 101 14.62
Sudden violent death (11=687) 25 364 73 1063 330 4803 77 na
Sudden accidental death (n=682) 2 337 101 1481 298 4370 66 9.68
Serious injury, harm, or death (11=690) 21 3.04 26 377 58 841 21 304
Other stressful event (1=689) 345 50.07 156 2264 172 2496 92 1335

Any trauma (11=699) 634 9.7 519 742 589 843 236 338
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Arousal Valence Personal relevance

F (1, 693) p-value F(1,694) F(1,694) P

Main effects

Mask type 279.87 0,000 460.00 0,000 1696 0000
Happened to me 0.07 0.797 0.94 0332 321 0074
Witnessed it 037 0544 077 0380 396 0.047
Learned about it o1 0738 0.30 0582 0.00 099
Part of my job 018 0.673 0.04 0837 0.07 0793
Interactions with mask type

X Happened to me 043 0514 021 0,650 348 0063
X Witnessed it 0.25 0616 260 0.107 425 0.040
X Learned about it 0.66 0418 0.10 0.756 013 0715

X Part of my job 104 0308 018 0674 3.07 0080





OPS/images/fcogn-04-1518743/fcogn-04-1518743-g005.gif
1 ‘J

s servepsen. vt 2. Reecentyurtcnl el






OPS/images/fpsyg-15-1337927/crossmark.jpg
©

2

i

|





OPS/images/fcogn-04-1518743/fcogn-04-1518743-t001.jpg
Therapeutic ATR-N-MR sequence

Sequencing Conditions

1. Preliminary Establish therapeutic relationship and collect Avoid traumatization. Relational responding
presenting problem data.

Collect autobiographical art-based timeline using | No treatment offered in preliminary Adaptive responding &
structured media, such as pencils, markers, etc. sessions and information, or history is Empathizing compassion
not explored

2. Beginning Treatment: | Identify and prioritize main problem and related | Identify low to mid-level arousal to Creative embodiment in action
Recall sub-problems current problems and situations
Establish the current distressing memory or Identify vague or vivid memories Expressive communicating

sub-memory reminder by drawing that can be
used for safe and non-kindling recall as
demonstrated later in the case illustration

Using structured media, such as pencils, markers, | Emphasize safety Avoid
cutouts, etc. re-traumatization
3. Mid-Treatment: Generate novel information by identifying, Engage in exploration of unique Transformative integration
Update activating and exposing prediction errors by outcomes and experiences or successful
pairing and disconfirming stuck belief, cognitive positive schemas that have been set to
and emotional systems the side
Prompt for the representation of and Update negative stuck schemas and
identification of prediction errors such as the ongoing repetitive fears, stress and
depiction of optimism resources, resiliency and traumatic reactions and experiences
success with resilient responses

Use multiple and if possible unfamiliar to the
person media

4. Retention Protect window of change of four to six hours Control for retroactive interference Adaptive responding Empathizing
and compassion

Keep art-based representations evidence of MR in a safe and protected Document creative expression and
space encourage a preference for
predication errors
5. Generalization Repeat: Continue to reinforce and find additional Repeat MR conditions as above CREATE
prediction errors and disconfirming information
Use Expressive art to document success and Collect disconfirming information, and
changes. Multimedia of persons choice prediction errors

CREATE: Creative embodiment in action, 2) Relational responding, 3) Expressive communicating, 4) Adaptive responding, 5) Transformative integration, and 6) Empathizing and compassion
(CREATE). ATR-N column: Main principles listed for related art therapy interventions (Hass-Cohen and Clyde Findlay, 2015).
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1. Represent the problem

Purpose: MR short reminder

Media: A thick stack of 11" x 14" construction papers.

1. Name the problem that you would like to work with today.

a. Discourage descriptions ask for a name, title.

2. Choose one 1/2 page of colorful construction paper for a background (out of a stack of 1/2 page colorful construction paper).

a. Full pages (8.5" x 14) are cut in half as the directive is provided. Splitting the page in half while providing the directive is intended to communicate
that that there is not much space allotted to the depiction of the problem.

3. Represent the event/problem by making cutouts from the 1/2 size construction paper (8.5 x 5.5").

a. While making the art a verbal reminder is given twice that it would be possible to “do this” in a short amount of time and that there was no need to
represent all the details.

b. After ten minutes, s request to stop making the art if given.

4. Make a folder in which you place what was created. Take the folder with the image inside and place it in a safe place in the room.

a. A choice of 11" x 14" multi-color construction paper and a stapler are provided which are used to create the folder.

b. As the problem image is placed in the folder the stack of colorful half pages of construction paper and excess cuttings are removed from the art making
table. Instead, the media for directive two is placed on the table.

5. No discussion of the art s initiated in order to minimize reinforcement of the memory of the problem.

2. Represent your internal

d external resources that helped with the problei

Purpose: Updating problem, pairing it with new or recalled resilient past or disconfirming information.

Media: A thick stack of 11" x 14" construction papers and tissue papers

1. Represent your internal and external resources that helped with the problem using paper cut outs.

a. A thick stack of 11" x 14" construction papers and tissue papers are already on the table.

b. Inquiry

i. Share what each cut-out means (open ended).

ii. Then, name all of the resources, and label them as internal or external (some may be both internal and external. It is up to you to decide what is
internal or external for you)

iii. Which one of these resources is the most important to you? (out of all the internal and external resources), and please explain why this is the most
important to you?

iv. Please identify which one is the second most important resource for you? Please explain why this is the second most important for you?

v. Please identify which one is the third most important resource for you? Please explain why this is the third most important for you?

vi. What one did you make first, second, and so on? Which resource is most important”?

2. 10-min break

3. Represent the problem as you see it now

Purpose: Checking for changes in the updated problem representation.

Media: A thick stack of 11" x 14" construction papers, tissue papers, and oil pastels

1. After coming back from break take a digital image of the directive 2 art.

2. Leave directive 2 art on table.

3. Now: Represent the problem as you see it now.

4: Check, change, keep what you need/want from the revised event/problem representation 3 or create a

new image.

Purpose: Re-checking the updated problem representation

Media: A thick stack of 11" x 14" construction papers and tissue papers, oil pastels, and markers offered.

1. Directive 3 art is on the art table.

2. Theartis changed or created anew as needed
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Author and Population  Research design Interventions

year ELGEREINEN
Gerge (2017) 122(80%F)  Experienced Latent content analysis of |~ Art-based intervention: Analyzed | Pictorial signs identified to look for
dlinicians drawings 244 pictures drawn by clinicians | neuroception of safety, neuroception of
about worrying/reassuring ambivalence/worry/fight-flight responses,
sessions with a client; Subgroup  and neuroception of life-threats/
created mandala drawings before  submission. Assessment tool created based
and after a hypotic induction. on findings.
Hass-Cohen 22(100%F)  General; graduate | Thematic analysis of a Art-based intervention: Single Survey analysis revealed the following
etal. (2015) art therapy post-workshop survey, session group workshop inwhich | themes: respect, care, and support, the
students video/observational participants utilized personal degree of which was mediated by
analysis of non-verbal fabrics scraps and felt-fabric sheets |~ familiarity. These themes were facilitated by
touch and communication 1o create an Attachment-Based art mediated intra- and interpersonal touch
during workshop Cloth album. After creating the and space.

albums, the group divided into
pairs and shared their album, and
each member reported on their

partner’s album back in the large

group.
Hass-Cohen 25(324%F) | Adultsbetween | Thematic analysis of Art-based intervention: Three-or Themes included changes across interviews
etal. (2022) ages 191066 with  interviews as well as art four-drawing protocol, single as well s drawing titles and characteristics
chronic pain titles and characteristics  session, lasting 2 . in the following areas: cognitive/affective
functioning, perceived social support,
sense of control over pain, stress levels,
psychological processing, and self-
representation/identity.
Lobban (2014) | 5(100%M)  Veterans with Thematic analysis of the  Art-based intervention: Single Several themes emerged from the group,
PTSD veterans'autobiographical  session groups, 2h,led byanart  including: identified problem areas around
accounts and artwork therapist. The frst hour consisted | disconnection, descriptions and
of image making (including demonstrations of being connected,
‘molding clay, pastels, drawing),  working spontancously and opening up,

and the second hour consisted of  and beginning to process material.
discussion and reflection with the

entire group.
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Author and
year

Belkofer and
Konopka (2008)

Canty (2009)

Carr (2014)

Corrado et al.
(2022)

Elbrecht and
Anteliff (2014)

Fachner etal
(2019)

Gergeeetal.
(2019)

Guseva (2018)

Haeyen and

Hinz (2020)

Hass-Cohen and

Clyde Findlay
(2009)

Hass-Cohen and
Clyde Findlay
(2019)

Hass-Cohen
etal. (2014)

Hass-Cohen

etal. (2022)

Holochwost
etal. (2020)

Homann (2017)

Homann (2010)

Homann (2020)

Homer (2015

Kangetal.
(2022)

Kang and Thaut
(2019)

Kellman (1996)

Klorer (2005)

(2018)

McNamee
(2004)

McNamee
(2005)

Netzer and
Brady (2009)

Pachalska et al.
013)

Pachalska and
Géral-Péirola

(2020)

Pachalska et al.
(2021)

Pychalska (2022)

Perryman et al.

(2019)

Pink and

Mackley (2014)

Riley (2004)

Saltzman et al,
(2013)

Stewart (2004)

isvaser (2019)

Walker et al.
(2016)

Warson and

Warson (2023)

Sample
size
1M,

29 years.,
White)

1(M)

1(M,
19 years)

32K 23 year
White and
15 year
Lating; 1 M,
10 year
White)

1 (E, 35 years)

2(@E72and
65)

5(1M,2E2
unidentified)

1 (5 Late 805,
‘White)

20K

57 years.,
‘White;
58 years)

1(E 64,
White)

1 (E, Veteran)

1(1F)

4B,
between ages
0f20-40,all
White

4 parent-child
dyads
(mothers
34-42 years
and children
35-45 years;
two White,
one Black, one

)

‘multir:

1(Bitwas
reported that
the client was
ayoung,
pregnant
refugee)

Clinical
Group
Vignette, 2
(B); Individual
Case
Vignettes, 2
(1M, 1)
Group
Vignette, 2
(E1
unreported)

5(4E 1 M)

1(525,
White)

306F)

2(E621M,
69)

4(2M.2F)

2(1M, 1)

2(2M,31and
36)

1 ( mid 20s)

1(R22)

2(E1M)

1M, 68,
‘White)

20M1
unreported)

1(M,23)

1

1(E 60)

2F

3QE1M)

30M 14,
African
American; 2F,
23, Russian
and African
and 13,
African

American)

4(E1M)

3M (6 years
old, 5.5 years
old, 5.5 years
old)

1(M, active
duty service
‘member in his
505)

1(R13,
Latina and.
White)

Population  Research
design

Adult Quantitative

Drug Qualitative

Chronicillness,  Qualitative

palliative care,

trauma

Complex Qualitative

trauma, eating

disorders,

aggression

‘Trauma Qualitative

Emotion Mixed methods

regulation,

trauma

Post-traumatic  Qualitative

stress disorder
(PTSD)

Alzheimer’s Mixed methods

Personality Qualitative

disorders

Chronicpain  Qualitative

Trauma, Qualitative

depression,

anxiety, panic

PISD Quantitative

Chronicpain  Qualitative (semi-
structured in-depth
interviews)
Mixed methods

Perinatal Qualitative

Interpersonal  Qualitative

relations, cancer,

emotional

distress

Refugees, Qualitative

trauma

Personality Qualitative

disorder and

bipolar disorder

Quadriplegia;  Quantitative

cerebral palsy

Stroke Quantitative

Autism Qualitative

Severely Qualitative

maltreated

children

Alcoholics Qualitative

Depression, Qualitative

anxiety, panic

attacks

Perinatal trauma | Qualitative

(losses and

‘miscarriage)

Parenting Qualitative

Schizophrenia;  Quantitative

traumaticbrain  standardized

injury (TBI) neuropsychological
testing and event-
related potentials

(ERPs)

Mixed methods

Aphasia

Mixed methods

stroke
B Mixed methods
Trauma, Qualitative
depression

Adults Qualitative
Adults Qualitative
Sexual assault | Qualitative

and assault

Dementia Qualitative
Youth with Qualitative
autism

TBL; PTSD Mixed methods
Trauma Mixed methods

Data analysis

Descriptive case
example,
application, and
comparisons.
Dependent

sampls f-test,

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Micro-analytic
approach
highlighting
‘moments of
interest, with
parallel analysis of
the EEG.
Dependent
samples t-test.
Narrative
phenomenological

analysis.

Descriptive case
example,
application, and
comparisons;
Compared Likert
scale ratings of
standardized

measure.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example,
application, and
comparisons;
Compared Likert
scale ratings of
standardized
measures.
Inductive analysis
for common

them

‘Thematic analysis
of interviews;

Tau-U statistics

Descriptive case
example and

application

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example,
application, and
comparisons.
Two-way mixed
ANOVA.

Descriptive case
example,
application, and
comparisons.
Dependent
samples t-test and
Wilcoxon signed

rank tests.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example and

application.

Descriptive case
example,
application, and

comparisons.

Descriptive case
example,
application, and
comparisons. Case
examples from

other studies.

Descriptive case
example,
application, and
comparisons
‘Thematic analysis
of the art.
Comparisons to
quantitative
findings from

other studies.

Descriptive case
example,
application, and

analys

Photo and video

ethnography

Descriptive case
example,
application, and

comparisons

Descriptive case
example,
application, and

comparisons

Descriptive case
example,
application, and

comparisons

Descriptive case
example,
application, and

comparisons

Descriptive case
example,
application, and

comparisons

Descriptive case
example,
application, and

comparisons

Interventions

Art-based intervention:
painting or drawing
(watercolor, charcoal or
pencils) with no prompts,

single session, 1 h.

Art-based intervention:
Residential community
idual

small groups,in
sessions and large groups.
Each person creates an
image and the group comes
together to discuss.
Art-based intervention: 14
portrait sessions, lasting
between 1.5 and 2 h spread
over a seven-month period,

guided by art therapist.

Art-based intervention:
Kintisugi (broken bowl

project), collage, drawing.

Art-based intervention: 11

clay feld sessions.

Music-based intervent

single session, 1.5 h,

nurturing music program
with two GIM therapists
serving as “Guides” for
each of the participants or

Travelers”

Art- and music-based
intervention: Clients who
had partaken in some form
of long (more than a year)
art-based psychotherapy
were given a questionnaire
by the researchers about

th

‘The interventions.

experience

considered were: music
therapy, elational art

therapy in individual and

group settings, and phase
specific relational
psychodynamic therapy
with integrated art therapy:
Art-based intervention:
Eight 30-45 min individual
sessions. Sessions 1-2
‘mandala coloring; 3-4
collage making; 5-6
painting wooden box; 7-8

bracelet making

Art-based intervention:
One session guided by art
therapist (drawing with
markers, clay sculpting).
Data was gathered from the

first 15 min of the session.

Art-based intervention: Art
therapy relational
neurobiology (ATR-N)
brief assessment protocol
(drawings,
autobiographical portrait),
guided by art therapist, two

interviews lasting 2 h each.

Art-based intervention:
Four-drawing protocol
which can be completed in
one or two sessions, guided

by art therapist.

Art-based intervention:
Check-change drawing
protocal, single session,
guided by art therapist.

Art-based intervention:
‘Three- and four-drawing
protocol, single session,
I-h.

Music-based intervent
Active Music Engagement
(AME), two 45-min
sessions per week,
completing 7 to § sessions

across 4 weeks

Dance- and movement-

based intervention: nitial
sessions began with

breathing exercises,later

sessions involved dancing
using movement
metaphors. After the baby
was born, mother danced
with the baby during
sessions and did movement
to support breastfeeding.
Dance- and movement-
based intervention:
Movement experience in

pairs.

Dance- and movement-

based interver

Embodied interoception.

Art-based intervention:
Collaborative fabric collage,
guided by art therapist,
took place over several

months.

Music-based intervention:
Four sessions, facilitated by
music therapist where they
played guitar and sang
participants’ favorite songs.
Four storytelling sessions
where therapist read the
participants favorite books.
Al sessions included an
engagement aspect, such as
including the participantin

the song or story.

Music-based intervention:
Six individual sessions, 2x/
week, 30 n
period of 3 weeks. Musical
Neglect Training (MNT)
sessions. Guided by

n cach, over a

experimenter.

Artbased interention:
drawing, painting

Art-based intervention: No
structured intervention,
just creative therapies of
childs choosing.

Art-based intervention:

Free association dra

gs
with group analysis.

Art-based intervention:
Annotated scribble
drawings and verbal
discourse about images in
drawings, guided by art
therapist. 14 weeks of
treatment

Art-based intervention:
Bilateral art drawing
protocol. Family art
therapy done over 24
sessions (12 individual
sessions, 10 couples
sessions, and 2 family

sessions).

Art-based interventios

Case 1 Abstract drawing,
Case 2- Non-directed

drawing.

Art-based intervention:
Pai

ing post neurotherapy;
20 sessions of relative beta
training (enhancing beta
activity recorded over the
frontal electrodes). Each
session included
approximately 20 min of
neurofeedback training.
Art-based intervention:

Drawing and painting.

Art-based intervention:
Drawing, portraits. 1%/

week for 10 weeks.

Art-based intervention:
Self-portraits, drawing,
painting (Clinical material;
‘Therapy of Symbolic
‘Thought). Four times per

week for 2 years.

Art-and mindfulness-
based intervention:
Mindfulness, finger paint,
sand tray, and journaling
activities (Occurred as a
part of regular therapy)

Photo- and

leo-based
intervention:
Photographing and
videoing re-enactments of
everyday activities (i.e.

laundry).

Art-based intervention:
Psychoeducation about
neuroscience in the art
therapy session (i,
explaining process like left
versus right brain, neurons,
and synaptic pruning). All
artmaking process were
unguided drawings but
were based on
psychoeducation
conversations.

Art-based intervention:
Adlerian art therapy. Mask
‘making, drawing,
Intervention was
administered as part of
individual and/or group
treatment of trauma (varied
by case)

Art-based intervention:
Drawing, painting, clay,
collage, chalk.

Art-, music-, dance- and

‘movement-based
interventions: 30 weekly,
45-min group sessions,
comprising 4 phases:

opening song, drax

gon
paper, free movement with
stretch bands, and closing
song. Co-led by
occupational therapist and
adance movement
therapist.

Art-based intervention:
Mask-making, collages,
paintings, etc. and
acupuncture. Guided by art
therapist and acupuncture
physician. 14 sessions,
lasting 1-2 h.

Art-based intervention:
Airdrawing, Bilateral
drawing (chalk, pastels),
incorporating EMDR.

Higher frequency bands (alpha and
beta) measured by EEG were
characterized by increased in brain
activity afier painting and drawing.
Lower frequency bands were
characterized showed decreases in
brain activity. In the future, one may
be able to define art therapy
treatment based on clients’ histories
as well as their baseline EEG
patterns, and to use art therapy to
‘modify or normalize the brain
activity leading to improvement in

their condition.

Arttherapy and group work allowed
for anger to be expressed and
carried by the group member which
opened up dialogue between the
group where similar feelings were

expressed,

Researcher observed that client

achieved a broade

g of self-
referential associative thinking
through the use of metaphor and
symbolism in portraits. Researcher
noted an increase in client’ hope
and optimism, decision-making and
agency. Clients self-care (including
dress and hygiene) also improved
‘markedly afier the portrait sessions.
Collage helped to identify clients
desire to live and will overcome
depression. Client was able to
process grief/blame of mother's
death and aggression significantly
reduced. Despite different
‘modalities used in treatment, each
provider expertly implemented
what they thought would best
address presenting problem though
trauma-informed care.

“The dlient was able to discover the
sensorimotor needs of her infant
selfin the clay field. The clay field
became a transitional object for the
dlient which provided her witha
growing awareness of her internal
and external senses, as well as new
cognitive insights and an opening to

rewrite her life script.

Negative emotions occurred during
moments of interest (MOI). FAA
peaks of guide and traveler were
similar during MOL The temporo-
parietal areas become less active

during therapy.

Clients highlighted the relational
aspects of the art therapies. Client
reported increase their joy; pleasure,
and experience of triumph as a
result of their engagement in these

therapies

Increase in emotional expression

and improvement in both verbal

and non-verbal communication.

“The frst 15 min of an art therapy
session provided information about
clients’ attachment styles and
emotional regulation strategies. The
first 15 min of art therapy
demonstrated clients’ favored

components of the expressive

therapies continuum (ET
Client was able to imagine how the
exploration of the sensory,
emotional, cognitive, and social
aspects of pain can give hope for
less painful possibilities and reveal
coping skills. The study suggests
preliminary exploratory support for
an ATR-N protocol assessment of
capacity for change as well as for
treatment purposes of chronic pain
symptom reduction and pain

‘management.

Protocol promotes memory
reconsolidation through the
targeting of explicit and implicit
‘memories where the arts compete.
visually and vividly with old

‘memories.

Decreased anxiety and avoidance

behaviors and improved re:

from pre-test to post-test

Positive outcomes included less
physiological pain, psychological
and skills-based changes in pain,
and more access to coping
resources. Art therapy-based
‘memory reconsolidation change
factors were also identified,
including creative processes and

protocol sequencing.

AME was found to be feasible,

salivary cortisol data collection
‘methods were seen as a burden.
Interview data suggested perceived
benefits in relief and decreased
stress for children and caregivers
during and after AME sessions, and
that families used AME outside of
therapy sessions. Salivary cortisol
data showed a pattern of increased
distress due to not knowing how the
medical treatment would go, and
then dedline in stress later attributed
to AME.

“The dlient started to feelless anxious
regarding her pregnancy and the
birth of her first child and was able
to breastfeed. The dlient was able to
engage her mind and body and
remember that her body belongs to
her.

‘The movement therapy allowed
dlients to elicit more awareness,
implicit processing and mind/body
connection. Individual movement
therapy utilized implicit somatic
dimension of perception.
Interaction with the therapist
through embodied movement
activates the mirror neuron system
and thus the limbic areas,
autonomous nervous system and
right orbitofrontal cortex, which all

leads to more mindfulness.

DMT allowed for a perceptual shift
which thus led to greater body and
emotional awareness. Assisted in
treating traumatic response to
pregnancy. DMT helped a patient
with trauma and cognitive
impairment to develop trust in new
relationships. DMT also created an
experiential process that assisted in
processing grief and the

reintegration of memories.

Client reported progress in
determining an appropriate level of
attachment and boundary setting, A
year afer therapy concluded, lient
contacted researcher and reported
that her new therapist had
reassessed her diagnosis and
determined that she no longer met
the criteria for borderline
personality disorder. Suggests that a
biologically respectful treatment
that offers relational, relevant,
repetitive, ewarding, and rhythmic
activities may help ameliorate

trauma/

Significantly increased brain activity
for music rather than storytelling in

the socio-emotional areas,

Both participants showed
improvements in visual neglect
status (Alberts test). Both
participants showed small but

insignificant improvements on the

ine bisection test. Overall, study

presents the positive potential of
MNT for patients with chronic

persistent visual neglect.

“There is a unique triadic
relationship between the art, artist,
and pre-attentive vision among.

a

s with autism, and that insight
into this relationship could provide
abasis for understanding the special
physiological predispositions of
gified artists. The use of unusual

characteristics and the non

conceptual nature of these artists
drawings were indicative of their
reliance on pre-attentive processes
in their artwork, which offered a
clearer view of the visual world
because of their apparent

d

shed ability to conceptualize.
Maltreated children able to express
themselves freely through art in
ways they were unable to with

words.

Analysis of dray

participant to notice consequences

ings allowed one

and impairments due to alcoholism
and motivated continued sobriety
(ex: distorted lines and perspectives)
other participant responded with
anger and does not appear to have
completed final drawing.

Scribble drawings provided client
with a means for identifying her
own truths. The narrative that dlient
produced in response to the images
served 1o integrate her right-
hemisphere experiences with left
hemisphere understanding.
Self-reported improvement to level
of functioning, reduction of
complaints regarding presenting
complaint and improved relational

interactions.

Using an open-minded approach,
not trying to know or question the
artmaking process but ground its
‘meaning to real lfe helps to
understand the child relationship.
‘The authors develop a metaphor of
building a house and how the
process of compromise and
‘mutuality helps strengthen the

relationship.

From pretest to posttest, there was
marked improvement of
neurophysiological,
neuropsychological, and psychiatric
symptoms, as well s executive
dysfunction and behavioral

disorders.

Alack of negative components in
the occipital-temporal region of the
brain is seen in those with aphasia
when compared to healthy
participants. The article further goes
on to discuss art therapy methods
and approaches.

DCS and art therapy assisted in the

recovery of chronic prosopagnosia.

Using art therapy can be particularly
beneficial in treating TBI and.
rebuilding creative abilities. There
were significant improvements in

cognitive func

ns after 1 year of
treatment, but indicators of sadness
and loneliness still remained.
Targeting both the right and left
hemispheres with different

activities, the client was able to work

through her trauma with the
clinician. At the end of treatment
(over 4 months) she reported
feelings of hope and being back to
“normal”

Personal identity, sensory

knowledge, and embo
Knowledge are shown through video
ethnography as participants embed
these aspects into their movements
and dialogue as they progress
through the task.

Incorporating neuroscience
psychoeducation can benefit the art
therapy session as new information
can help provide context for the
dlients’experiences and inform the
content of their art to exemplify

‘meaningful change or emotion.

Case examples demonstrated how
Adlerian art therapy can build a
relational connection between the
survivor and others while also

addressing maladaptive beliefs.

Artmaking allowed for greater
self-expression and creativity in
elderly adults with advanced
dementia, also highlighted

overlearned abilities.

“The group provided a defined yet
flexible space for spontaneous
explorations and responsiveness.
Motivation to connect and be seen
was revealed realized amongall
three children participating in the
group. Moments of “state sharing”
‘emerged i the group, dialogues of
shared sounds and body

‘movements.

Patient experienced allevi

persistent symptoms of intr

images and traumatic memories.

Bilateral movement and artmaking
across the midline enhanced

hemispheric integration.
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Key feature

(i) Intervention Structure

(i) Creative media

Categ

Session Structure

Details

10-week program with sessions preferably once a week, allowing flexibility in frequency (1-2 sessions per
week) to accommodate participants availability and energy levels.

Timing and duration

Starting

Sessions are scheduled not before 11:00 AM and not starting later than 2:00 PM, lasting ideally
90-120 min, with individual breaks for participant comfort.

Each session begins with a 10- to 15-min opening act or interactive performance to foster tuning in and
openness.

Engagement and creativity

Closure

Creative toolbox

After opening, each participant can freely and spontaneously choose which creative activity to conduct,
like in a playground, supported by a non-mandatory meta-topic for inspiration.

Sessions conclude with a 5- to 10-min group discussion for evaluation and sharing experiences.

Features a diverse range of artistic media, which is adaptable within each session and from session to
session, fostering creative activities tailored to individual needs and preferences.

Basic supplies of creative
toolbox

Visual Arts: Aquarelle, oil paints, chalk, pencils, fine and rough brushes, body painting supplies, clay or
sculpturing supplies, photography equipment, Polaroids, and filmmaking tools.

Drama: A selection of clothes, masks, and props for role-playing.

Movement and Dance: Open access to spaces and music boxes for bodily expressive activities.

Creative Writing: Poetry encouraged with a variety of inspiring books, typewriters, and pen-inks.

Music: Instruments available included piano, guitar, various percussion tools, a microphone for singing,
and a synthesizer.

Additional Crafts: Sewing, cooking, clay work, toy figures, and wood construction sets with small building
blocks.

(iii) Creative playground

Physical layout

The Creative Playground is strategically designed with multiple rooms and versatile corners, each crafted
to foster different artistic activities. This layout supports both individual exploration and collaborative
projects, allowing participants to move freely based on their creative impulses.

Ambiance and design

Each space within the playground is designed to be warm and welcoming, with aesthetic considerations
that stimulate artistic expression. The environment is designed to resonate with a variety of cultural
contexts, ensuring that all participants feel comfortable and inspired.

Diverse creative

‘The playground is equipped to support a wide range of creative expressions, from visual arts and sculpture

opportunities to drama and dance. This diversity ensures that participants can explore and engage with the medium that
best suits their artistic preferences or mood at any given time.

Functionality and Special attention is given to making the space accessible and functional for all participants, including those

accessibility with physical limitations due to PD. Adjustments and accommodations are made to ensure that everyone

can participate fully in the creative process.

(iv) Skills of creative
therapists

Expert facilitation

Creative arts therapists provide empathic professional guidance throughout the intervention. They are
experts in both artistic facilitation and have training or experience working with individuals with PD,
enabling them to tailor their approach to each participant’s needs sensitively.

Diverse media proficiency

Therapists are skilled across a broad spectrum of artistic media, allowing them to effectively support a wide
range of creative activities. This versatility enables them to adapt to the varying interests and abilities of
participants, enhancing engagement and creative expression through co-creation.

Tailored support

The professional guidance is deliberately structured to allow therapists to manage up to four participants
each. This ensures focused and personalized interaction that respects each participant’s creative space and
expression, fostering a collaborative and co-creative environment.

(v) PD-specific
considerations

Addressing individual
PD-challenges

Respectful environment

The creative playground accommodates the motor, cognitive, and neuropsychological challenges that are
common in PD. This includes tailoring activities and guidance to address issues such as gait problems,
decision-making difficulties, and other PD-related impairments.

Careful consideration that individuals engage authentically in creative processes without the burden of
constantly communicating their PD-related limitations.

Monitoring and adaptation

Supportive amenities

Awareness of behavioral changes due to fluctuating dopamine levels and the effects of PD medications is a
critical component. Creative Team monitors these aspects closely to adjust activities dynamically, ensuring
that the intervention remains effective and sensitive to each participant’s state throughout the session.

Provisions such as water for medication, flexible eating times to coincide with medication schedules, easily
accessible bathrooms, and calming spaces are integral to accommodating the physical needs of
participants. These facilities help manage symptoms and ensure comfort, allowing participants to focus on
their creative engagement and flow.

(vi) Financial considerations
and logistics

(vii) Responsibilities design
team

Facility costs Costs associated with renting or adapting spaces to suit the intervention’s needs, including facility
maintenance.
Staff compensation Salaries for creative arts therapists (including potential costs for PD-specific training), participant

coordinator, and administrative staff involved in the program.

Materials and equipment

Accessibility measures

Supportive amenities

Safety

Scientific and creative
integration

Expenses for purchasing and maintaining a diverse array of creative materials and equipment, ensuring
they are readily available and in good condition for every session.

Provisions include travel reimbursements and special transport services to accommodate participants with
significant mobility challenges, ensuring everyone can attend sessions without being tired from traveling
back and forth.

Facilities are equipped with essential amenities such as water, coffee, and snacks.

Expenses related to creating and maintaining a safe, supportive environment, adhering to ethical
guidelines, and ensuring privacy and data security.

The Design Team ensures the intervention integrates scientific principles with creative arts therapies,
maintaining a balance that supports both rigorous research and participant engagement.

Adaptation and iteration

The team oversees the continual adaptation of the program based on feedback and emerging needs,
ensuring that the intervention remains relevant and effective.

Safety protocols

Ethical compliance

The Design Team implements and maintains rigorous health and safety protocols to ensure a safe and
supportive environment. This includes regular reviews and updates of safety measures to meet the highest
standards.

Adherence to ethical guidelines is paramount. The team manages all aspects of informed consent, privacy,
and data security, maintaining strict compliance to protect participant confidentiality and ensure the
integrity of the intervention.

Research integrity

Documentation and
reporting

The team upholds scientific standards throughout the research process, from data collection to analysis,
ensuring that all methodologies meet current best practices in research ethics and methodology.

Accurate documentation and transparent reporting are managed to maintain the credibility of the research
findings and facilitate peer review and replication studies.
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Number of participants

Age (mean and standard deviation in years)

55.5+5.06

54.5£9.01

standard deviation in mg)®

Gender identity 3 women, 2 men 5 women, 4 men

Nationality Dutch Dutch

Educational background Higher education 5 higher professional education, 3 secondary vocational education, 1
university degree

Living situation ‘With partner/family Predominantly partnered (5 married, 2 cohabitating), 2 single and
living alone

Employment status 3 working 4 incapacitated, 2 self-employed, 1 retired, 1 part-time, 1 incapacitated
but active in volunteer work

Disease progression using Hoehn-Yahr (HY) n=2,HY1

scores® n=2,HY2

n=1HY3
Levodopa equivalent daily dosage (mean and NA 814.5+441.6

SHY scores were evaluated by using the MDS-Unified Parkinson’s Disease Rating Scale (Goetz et al., 2008); Pdrug intake from participant during second iteration cycle was not registered.
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Theme description Code clusters Number of
codes
(1) Anticipation At the outset, participants held different expectations and motivations regarding the Imaginativeness 5
co-design process. They expressed various assumptions about the potential value of the
creativity and its connection to PD. These expectations shaped how participants engaged
with the study and anticipated its impact on their personal experiences.
Definitions of creativity 24
PD and creativity 24
Motivation and expectation 37
90
(2) Creative The co-design process aimed to create a learning environment—both mentally and Open ended 7
Engagement physically—that encouraged open exploration. Participants engaged deeply through active
arts engagement, exploring their convictions and taking ownership of their personal wishes
and needs. This process fostered meaning making, allowing participants resonate with their
own lived experiences, values, and needs.
Autonomy and freedom 7
Sense of meaning 8
Affective impact of release 11
Fun and joy 13
Flow and presence 14
Self-expression 18
78
(3) Design The co-development of the intervention prioritized the needs of participants, with the Guidance 6
creative experience being central to the process. The study supported iterative design
cycles, with constant attention to how the environment and activities facilitated creativity
and meaningful engagement.
Outcome creative expressions | 30
Environment design 49
85
(4) Learning Throughout the co-design process, participants experienced different kinds of learning. Problem-solving 4
Challenge 5
Adaptivity 6
Acceptance as creative process | 15
Learning and reflection 32
62
(5) Living with Participants reflected on their personal experiences with PD, individually recognizing their | PD-peers 6
Parkinson’s past and the disease influenced their presents and getting older. This reflection included
their own interpretations of how PD affected their sense of self and self-worthiness.
Participants developed personal concepts of what dopamine means and its role in their
experience with the disease.
Getting older with PD 6
Self-worthiness 9
Dopamine 19
The past 21
Hobbies 22
Living with PD 78
161
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Imagery theme Stage of hero's

Imagery theme excerpts from transcripts

journey
Unresolved Ordinary world
Powerlessness and stuck look Call to action
Challenge of facing fears Refusal of the call
Relationships (self & others) Meeting the mentor
and allies
ED personified Facing the enemy and
crossing the
Threshold
Addressing trauma & unresolved pain The approach,
Healing images The reward
Empowerment ‘The road back, the

resurrection, return

with the elixir

“Iam holding a white box with a green felted bow. Itis from my

emotions mother's

shop. 1do not know what is inside, but I feel
sad and angry that she left me this ‘gif’ to deal with. I feel sick as.
Thold it. T think it holds all the secrets that my family buried, and
Tam left holding onto them. (How do you feel as you hold them?)
Itis too much responsibility to hold onto them and 1 feel sick.

Trun to the lake and throw up in it”

“I.am holding the dog leash, and the dog is pulling me.
Iam pissed. No one understands I was raped. What happened to
me was forgotten du to the drama of my parents’divorce.

Tam angry that no one figured it out. I am so good at covering
things up. They should have figured it out. There was too much
going on for them to pay attention. I was invisible.” (How does that
feel?) 1 was just a kid, stuck in the middle, and taking care of

myself? (Just let the tears come).

“Tam at his house. I el stuck, glued to the wall. T cannot get away.
(How do you feel?) Trapped. He i stting there with a menacing
on his ghostly face. I feel sick, like I need to throw up. I feel so
stuck”

“Iam holding a ceramic bowl. It is heavy” (What do you notice?)
“There is beautiful blue water in it. There are tears falling in it.
(Your tears?) “They feel like my tears, but I'm not crying. I feel
really sad?” (Where do you feel it?) “In my eyes and chest. I feel it
in my stomach. I feel so stuck, it hurts, I cannot move. No one can
hear me. No one can hear me. I am all alone. I am broken and

I cannot be fixed”

“Iam curled up behind the door. | feel the cold from the stone
floor on my legs. (How do you fecl?) I am scared. I fecl the fear
throughout my body, my muscles are tense, and I fecl frozen.

Tam unable to move. (What do you see?) I see light shining from
underneath the door. I want to reach out and touch it, but I am too,

affaid. Tam frozen in my fear”

“I.am stuck underneath a large boulder. I can feel it pressing down
on my body keeping me trapped and unable to move. (What do
you notice about the boulder?) It is my ED, and it uses my fears to
‘make the boulder bigger and heavier. (How are you feeling?) I feel
weak and I am afraid [ will never be able to break free”

“I.am at the bottom of  big, black pit. My feet are too slippery to
be able to move” (What are you feeling?) "A sense of urgency.

T want to scratch and press against my legs, the pressure and
compression feels grounding. When I feel that pressure I can
tolerate being in my body”

“Iam at the base at of a cavern pit. My feet are t0o heavy to move,
and my arms are too weak to reach up. My neck s t0o weak to.
look up. T hear voices around me screaming, do not look up, never
ook up. No one is coming to help you (How do you feel?) I feel
weaker and weaker as I hear this. | hear a tiny voice within me say,
“look up, trust and look up (Can you look up?) “I slowly lift my
head and as I begin to see glimpses of ight, I see the arms of my
loved ones reaching down to me. They are there. They want to
help. They tell me they love me. (How does that feel?) It gives me
strength to reach out and grab their arms. (They are there). They

were there all the time; [ was just too afraid to look up.

“I'see the wounded lttle girl and the ED is criticizi

gand
harassing her. I watch as she is overpowered by it and scared. She
is not what ED says she is. She is not bad; she is a little girl? (How
do you feel?) “I feel sad and angry. I have said those same negative
things to the little girl She is not the monster that the ED
describes her as”

“I.am looking in a mirror. I see a face emerging. It is the face of the
Joker,with black and white on ts face. It looks violent and scary.
He puts tape over my mouth and begins yelling at me and telling
me what to do. He is the ED. He tells me I screwed up, that

Tam bad and that is why someone abused me. (What do you want
t0do?) T take the tape of my mouth and tell him, that is why

1 threw up everything up, so T could shrink away. He tells me

I have to keep doing that to make my body perfect and to make it
clean. He promises if 1 keep doing this it will make my lfe better”

“I.do not know how to heal those wounds. There are layers of hurt
and the ordeal all over me. They suffocate me” (Where do you feel
t?) In my throat and chest. I do not want to feel it I do not want to
be touched down there. (Let the tears come.) When my grandma
died everything fll apart” (Breathe and be with the music). “She
was not there to protect me anymore and I could not protect

myself?

“Iam in my aunts garden. I loved her, but her garden is dead now.
AsTlook around,  hear the words, ‘you cannot recreate her
garden, you need to create your own! I realize it s time to dig up
the garden because it died for a reason. (What are you fecling?)

1 feel angry as 1 dig. I need to stop listening to my mom, the ED,
and my self-doubt. I feel the hurt as I dig in the soil. I need to grow

what I want to grow in the garden and within me. *

“I'see the ocean and it s a beautiful blue color” (How do you feel
as youseeit?) I feel connected to it I feel the sun shining down on
‘me as T step into the water. I am swimming in the ocean. (How
does that feel?) Wonderful! (What do you notice?) The water is
clear, and I can see everything I feel safe and free. The water is
cleansing, I feel it washing away the hurt and pain. This is sacred
place to honor and respect”

“Iam in my grandparents backyard. I see the lily of the valley and
the purple violets. (What else do you notice?) I can smell the lly of
the valley. I see the blue sky. I feel safe here. (Do you feel that in
your body?) I feel it all over, a general sense of well-being and
contentment, (Take that in.) I can breathe casily and I begin to
sing. I feel the strength of my voice and how the air in my lungs
support it. I notice how my body moves to support my breathing
and singing. I do not judge it; | appreciate it and love it for what it

is able to do”

“Lightning is all around me. I do not want to be a target or get hit.
(What can you do?) “I can defend myself. I can actually catch the
lightning bolt; it becomes powerful on my side. (Powerful) I do
not know what do to with it yet. I feel ke Wonder Woman. I can
harness this power and learn how to use i, Ifs possible to have it
become a part of me and to use it for good like Wonder Woman,

Xenia” (Strong women).

“There is a large bowl of lemons on the counter and several laying
on the table. 1 am struck by the bright and vibrant color of the
lemons. I geab the lemons on the table and place them i the large
bowl The bright yellow color of this bow! of lemons i energizing.
(Do you feel that energy?) I feel it moving through my hands and
arms and into my chest. (How does that feel?) I feel a strength and
asense of power within. It is  strength I have never felt before.
(Let yourselftake that in) I feelthis strength radiating through my
whole body.
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Ethnicity and gender Age ED diagnosis Comorbid mental health # of previous ED

diagnoses treatment episodes
‘White and F 27 Anorexia Anxiety Disorder 7
Nervosa-BP Major Depression

Obsessive Compulsive Disorder
Post-traumatic stress disorder
White and F 2 Other Specified Anxiety Disorder 8

Eating Major Depression

Disorder-Bulimia nervosa of low |~ Post-traumatic stress disorder

frequency
White and F 2 Anorexia Anxiety Disorder 5
Nervosa-R Borderline Personality Disorder
Post-traumatic stress disorder
White and F 2 Anorexia Anxiety Disorder 6
Nervosa-R Major Depression
Bipolar Disorder
Obsessive Compulsive Disorder
White and F 2 Anorexia Anxiety Disorder 1
Nervosa-R Obsessive Compulsive Disorder
White and F 35 Anorexia Anxiety Disorder 8
Nervosa-BP Major Depression
Post-traumatic stress disorder
White and F 2 Bulimia Nervosa Anxiety Disorder 9
Major Depression
Bipolar Disorder
White and B 58 Binge Eating Disorder Major Depression 13

Personality Disorder

Post-traumatic stress disorder
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Feeling powerless and stuck

Acknowledging emotions

Working through unresolved

emotions

Feeling powerless

Not possessing the strength or abilty to move

forward in one’s life
Feeling stuck or trapped

Identifying emotions

Claiming emotions

Allowing self to begin to feel difficult emotions
Practice tolerating difficult emotions
Exploring unresolved emotions

Working through emotions related to trauma
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Self Exploring relationship with body
Discovering dissonance in feelings toward self
Working to find self-acceptance

Others Experiencing disconnection from others
Discovering the need to connect with others
Exploring how to connect with others

Eating disorder Experiencing personification of eating disorder

Discovering the negative and destructive nature of eating

disorder

Separating from eating disorder
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Finding strength

Healing images

Empowerment

Facing fears

Developing insights

Experiencing physical and emotional strength
Recognizing desire to change

Experience of letting go

Engaging images that foster healing
Discovering inner resources

Developing belief in self

Gai

g confidence in abilities
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Unhealthy | Unresolved
coping’ emotions
strategies

Address issues underlying Supporting treatment &
eating disorder recovery
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Survey Intro Psych (N = 242) Psych and Aging (N = 10 BATL (N = 2
Agerr 18,62 (0.84) 2101(122) 19.96 (1.08)
Sexassigned at birth (% women)* 77% 86% 92%
Experience with persons with dementia®** 3% 3% 79%
Volunteer in nursing homes 39% 3% 58%
Experience with intergenerational program 12% 5% 8%

For age, means are displayed with standard errors in parentheses. For al other variables, the percentage of students in class endorsing the experience is displayed.
*p < 0.05, **p < 0.01, ***p < 0.001
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Intro Psych  Intro Psych Psych and Psych and BATL Pre BATL Post

Pre (N = 242) Post Aging Pre Aging Post (N = 24) (N = 24)
(N =242) (N =100) (N =100)

Attitudes (SAIL)
Older adults** 17.47 (1.88) 18.18 (1.99) 17.30 (1.57) 18.07 (1.39) 17.83 (163) 1867 (1.71)
Persons with dementia*** 12,08 (2.28) 1152(1.23) 12.84(271) 1254 (257) 14.25 (1.68) 1555 (1.99)
Community service™* 2498 (274) 19.24(1.53) 2517 (3.08) 2547 (292) 2754 (248) 2867 (2.88)
Empathy*+* 4342 (4.80) 3974 (283) 4372 (468) 4440 (455) 47.20 (438) 48.15(3.72)
Positive affect*** 3336 (642) 2433 (3.64) 3225(7.14) 3352(722) 3845 (4.50) 39.82(3.55)
Negative affect*** 2433(0.22) 2715 (3.92) 2241 (6.21) 2202 (6.98) 18,37 (4.85) 17.83(5.11)
Time perspective* 5450 (872) 3433 (3.54) 55.61(8.97) 5434(9.52) 5871 (5.04) 5971(7.77)
Psychological flexibility 2284(10417) 2025 (6.50) 2259(7.71) 2077 (894) 15,57 (631) 1479 (7.09)
Mindfulness 3.86(0:86) 3.67(061) 3.86 (0.77) 3.88 (078) 4.05 (0.79) 399 (0.80)

Means are displayed with standard errors in parentheses. On the student assisted independent living (SAIL) scale, scores ranged from 7 to 49 for atttudes toward older adults, § 10 56 for
atitudes toward community service, and 5 to 35 for attitudes toward persons with dementia. Scores on the empathy quotient short form (EQ) ranged from 15 to 60, Positive and negative affect
ranged from 010 50 each, future time perspective ranged from 7 to 70, with 50 being the cut-point for limited versus expansive future time perspective. For psychological lexibility measured
by the AAQ-II, scores ranged from 7 to 49. Finally, the mindfulness attention awareness scale (MAAS) scores ranged from 15 to 90.

*p < 0.05, **p < 0.01, ***p < 0.001 for significance of Time X course interactions.
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Themes

Attitudes

Relationship building creates
existential awareness/self-

development

Art fosters social interaction and

‘mindfulness

Perceived program effectiveness

Toward older adults, generally

Toward PWD

Relationship building process

Existential awareness/self-

development

Interaction with art

Meaningful social interaction

Defil

A determined way of feeling or thinking about
a certain topic or situation, which is typically
shown through ones behavior.

A determined way of thinking or presumed
assumptions about older adults that aise pre-

and post-BATL experience.

A determined way of thinking or presumed
assumptions about PWD that arise pre- and

post-BATL experience.

Strengthening the relationship between PWD
and students will create a greater sense of
perspective and self-awareness for students.
‘The development of effort, trust, and empathy

in the relationship between PWD and students.

“The sense of perspective, self-awareness, and

gratitude for choices in lfe.

“The techniques by which art serves as a method
for stimulating the mind and emotional
expression

‘The methods used by students and PWD to
share art development as a means of greater

understanding and trust for one another.

The life lessons and stories shared by PWD and

students that was fostered using art.

“The methods in which students deem the class
10 be an effective method for increasing

empathy and understanding.

Exemplar quotes

Having to realize that you need help is not as
casy: This is why I think many older people are
not getting the help they need. They are afraid
because no one wants to admit they are unable
to perform simple tasks (12, Spring 2016).
‘They are still living people that enjoy human
interaction and want to learn the stories of
others, as wellas, share their knowledge with
you (J4, Fall 2016).

T was ecstatic though when (PWD] hugged
me, and it makes my heart so happy to
be getting to know him better and

strengthening our friendship (J7, Fall 2017).

‘We were on a high from our experience with
these women, because not only are
we attempting to provide our participants with

life-givi

nteractions, but we are truly
growing and developing in our own
personhood as well 3, Fall 2016).

Mr. Emory turned the photo over, where an

advertisement with a bikini-clad woman on
the beach caught his eye. “She’ prettier than
the lighthouse”he said. Everyone laughed, and
1 really enjoyed that moment we all shared (J2,
Spring 2018).

Tasked if [PWD] was fecling okay, and he said,
“Not really, but I think you all will make me
feel better (5, Spring 2016)”





OPS/images/fpsyg-15-1484726/fpsyg-15-1484726-t001.jpg
Database system Search strings

PubMed “drama therapy”[Text Word] OR “Music Therapy”[Text Word] OR “Art Therapy”[Text Word] OR “Dance Therapy”[Text Word] OR
(“Music Therapy”[MeSH Major Topic] OR “Art Therapy"[MeSH Major Topic] OR “Creative art therap*"[ Text Word] OR “Art*
psychotherapy”[Text Word] OR “Expressive therap*”[Text Word] OR “Dance Therapy”[MeSH Major Topic]) AND (*Telemedicine”[Text
‘Word] OR “ehealth[Text Word] OR “virtual"[Text Word] OR “remote’[Text Word] OR “digital"[Text Word] OR “emedicine’[Text Word]
OR “online therapy”[Text Word] OR “Telemedicine [MeSH Terms])

Scopus “drama therap*” OR “Music Therap*” OR “Art Therap*" OR “Dance Therap*" OR “Creative art therap*” OR “Art* psychotherapy” OR
“Expressive therap*” AND (Telemedicine OR ehealth OR virtual OR remote OR digital OR emedicine OR “online therapy”)
Filters: “Article” and “English”

ProQuest subject(“drama therap*” OR “Music Therap*” OR “Art Therap*” OR “Dance Therap*” OR “Creative art therap*” OR “Art*
psychotherapy” OR “Expressive therap**)) AND subject((Telemedicine OR ehealth OR virtual OR remote OR digital OR emedicine OR
“online therapy”))
Filters: APA PsycArticles, APA PsycTherapy, MEDLINE, and Psychology Databases

Science Direct “drama therapy” OR “Music Therapy” OR “Art Therapy” OR “Dance Therapy” AND (Telemedicine OR virtual OR remote OR digital OR
“online therapy”)

Filters: “Research article’; “Review article’s “English”

Taylor & Francis “drama therap*” OR “Music Therap*” OR “Art Therap*” OR “Dance Therap*” OR “Creative art therap*” OR “Art* psychotherapy” OR
“Expressive therap*” AND (Telemedicine OR ehealth OR virtual OR remote OR digital OR emedicine OR “online therapy”)

Web of Science “drama therap*” OR “Music Therap*” OR “Art Therap®” OR “Dance Therap®" OR “Creative art therap*” OR “Art* psychotherapy” OR
“Expressive therap®” AND (Telemedicine OR chealth OR virtual OR remote OR digital OR emedicine OR “online therapy”)
Filters: “English”

Google Scholar “drama therapy” OR “Music Therapy” OR “Art Therapy” OR “Dance Movement Therapy” AND (Telemedicine OR virtual OR telehealth

OR remote OR digital OR “online therapy”)
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Records identified through scientific
database searching
(n=2881)

PubMed (n = 261), Scopus (n = 438),

Additional records identified through
other sources:

ProQuest (n = 487), Science Direct (n = @=10
1288), Taylor & Francis (n = 84), Web of
Science (n = 323)
Records after duplicates
removed
(n=2249)
Records screened (n = 2249) R“&"f ;i‘g‘;de"

Full-text articles assessed for

cligibility
(n=107)

Studies included in the
scoping review
(=17)

MT (n=13)

AT (n=2)
DMT (n=1)
EA(@m=1)

Full-text articles excluded (n = 90) with
reasons:

- Written in a language other than English
@=1)

- Music and art not used for therapeutic
purposes (n=7)

- Therapy not delivered through telehealth
(n=38)

- Another condition than a
neurodevelopmental or neurological
disorder (n = 15)

- Intervention was not provided by a
music/art/dance movement/drama therapist
(=21)

- Publication format out of scope (n = 4)

- Could not obtain full article (n = 4)
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MMG WCG

Variables (M+SD) (M SD)
n=30 n=30

Age 203 09 208 12 08
Male =12, Male =13,

Sex
Female =18 Female =17

Pretest 236 009 215 008 078
PA | Midtet 201 012 208 011 | 029

Posttest 228 013 190 014 081

PANAS
Pre-test 153 005 145 006 | 059
NA | Midtet 195 011 212 012 | 059
Posttest 125 007 159 006 093
Pre-test 2950 168 3000 220 | 013
cA
Posttest 2900 120 3027 191 | 037
PSAS
Pre-test 2903 035 2933 035 | 039
SA
Posttest 2667 039 2963 039 | 097
Pre-test | 3237 425 3283 416 | 005
T™S
Posttest 3557 504 3227 316 | 037
Pre-test | 49.10 | 494 4857 568 | 085
MAAS

Posttest  SLI3 424 4807 822 | 023

PANAS, Positive and Negative Affect Schedule; PA, positive affect; NA, negative affect; PSAS,
Pre-Sleep Arousal Scale; CA, cognitive arousal; SA, somatic arousali TMS, Toronto
Mindfulness Scale; MAAS, Mindful Attention Awareness Scale; MMG, mindfulness-based
music listening group; WCG, wait-list control group; M, mean; SD, standard deviation.
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MMG (M +SD) WCG (M + SD)

Variables n =30 n =30
Pre-test Mid-test Post-test Pre-test Mid-test Post-test
sc 096 001 0.94 001 097 001 096 001 096 001 094 001
st 0.6 002 0.86 003 090 003 0.90 002 0.8 003 081 003
ACC
HC 097 001 094 001 097 001 096 001 096 001 096 001
HI 087 003 085 003 087 003 092 003 087 003 081 003
sc 606044 | 21459 | 640.602 23414 | 614122 20324 | 655765 21459 71405 23414 710073 20324
) st 660473 | 24057 | 68082 23861 63726 21647 | 700204 24057 76704 23861 748006 21647
e 567658 | 1903 592779 21791 | 559704 | 20436 | 6063 1903 668876 | 21791 669955 | 20136
HI 63398 | 2317 64753 25473 589521 23962 | 664918 2307 728288 25473 735958 23962

ACC, accuracy; RTs,reaction times; SC, sad congruency; S, sad incongruency; HC, happy congruency: HI, happy incongruency; MMG, mindfulness-based music listening group; WCG,
t control group; M, mean; SD, standard deviation.
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Variables

ACC

HI

sc

st
RTs

HC

HI

Pre-test
097 001
097 002
097 001
096 002
52293 | 13056
500519 | 11933
489584 | 11278

5359 14151

MMG (M +SD)
n =30
Mid-test
0.96 001
097 003
097 001
0.96 002
533406 13394
511057 | 1409
504502 14584
535235 15773

Post-test
095 001
097 002
097 001
096 002

502171 13595
S08814 16192
489818 12198
50723 13769

Pre-test
097 001
094 002
097 001
093 002

524291 13,056
s1L032 11933
496622 11278
523016 14151

WCG (M + SD)

n =30
Mid-test
096 001
092 003
096 001
093 002
552585 13394
539472 1409
530193 14584
560762 15773

Post-test
096 001
094 002
097 001
094 002

557.854 13595
543323 16192
537994 12198
568344 13.769

ACC, accuracy; RTs,reaction times; SC, sad congruency; S, sad incongruency; HC, happy congruency: HI, happy incongruency; MMG, mindfulness-based music listening group; WCG,

t control group; M, mean; SD, standard deviation.
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Variables

EFs
N3

EWs.

EFs
P3

EWs.

EFs
LPC

EWs

HI
sC
st
HC
HI
sc
s1
HC
HI
sc
st
HC
HI
sC
st
HC
HI
sc
st
HC
HI

Pre-test
120 058
068 063
089 057
083 058
169 058
194 058
170 049
109 059
328 053
250 055
292 052
278 053
372 059
392 056
394 054
393 061
309 053
265 0.46
223 044
261 049
231 038
238 038
282 050
281 044

MMG (M +SD)

n =30
Mid-test
134 058
157 052
093 056
072 061
313 067
277 057
269 055
191 057
255 064
228 058
232 057
175 059
446 065
461 059
437 061
391 061
22 040
221 0.46
145 045
256 044
267 0.48
266 043
244 042
281 045

Post-test
058 064
085 063

-008 068
036 062
264 073
246 065
196 064
190 0.68
231 063
197 065
138 065
191 0.66
434 068
412 070
384 069
419 070
211 048
222 053
144 052
169 054
229 045
247 043
223 042
137 053

WCG (M £ SD)
n =30
Pre-test Mid-test
248 058 168 058
199 063 128 052
197 057 104 056
154 058 133 061
362 058 249 067
305 058 227 057
258 049 212 055
263 059 183 057
483 053 437 064
370 055 306 058
428 052 357 057
400 053 362 059
6.00 059 504 065
521 056 439 059
525 054 469 061
521 061 440 061
332 053 305 046
307 046 348 051
308 044 257 046
377 049 332 050
336 038 249 0.46
353 038 289 042
315 050 261 038
276 044 272 042

Post-test
228 064
22 063
154 068
177 062
331 073
303 065
243 064
218 0.68
502 063
395 065
423 065
37 066
554 068
558 070
493 0.69
482 070
366 042
388 049
281 051
314 049
273 047
290 044
237 045
195 055

EFs, emotional faces; EWS, emotional words; SC, sad congruencys SI, sad incongruency: HC, happy congruency; H, happy incongruency: MMG, mindfulness-based music listening group;
WCG, wait-list control group; M, mean; SD, standard deviation.
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Study

Koch et al.(2015)

Koehne et al.(2016)
Koehne et al.(2016)
Koehne et al.(2016)
Koehne et al.(2016)
Mastrominico et al.(2018)
Mastrominico et al.(2018)
Mastrominico et al.(2018)
Mastrominico et al.(2018)
Mastrominico et al.(2018)
Bharathi et al. (2019)
Total

Hedegds's g
0.384
0.076
0.335
0.039
0.068
0.118
0.012
0.029
0.199
0.210
0.015
0.125

95% CI
[-0.309 to 1.077]
[-0.466 to 0.618]
[-0.210 to 0.881]
[-0.502 to 0.581]
[-0.474 t0 0.610]
[-0.409 to 0.644]
[-0.514 to 0.538]
[-0.497 to 0.554]
[-0.328 to 0.726]
[-0.317 to 0.738]
[-0.520 to 0.551]
[-0.039 to 0.289]

P- Value

0.277
0.783
0.228
0.887
0.806
0.661
0.964
0.915
0.460
0.434
0.956
0.135

-2.00

Hedges's and 95%CI

-1.00

0.00

1.00

2.00
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Country/  Diagnostic ~ Sample Intervention Setting Outcome measure

regions criterion age(years)
LaGasse (2014) (41) UsA CARS2 Mean:1578 17/4 1G:9 Music-based social skill training ~ Group® Social skill training | SRS
Range:6-9 CG:8 Sessions 50 min ATEC

Frequency:2 days/week
Duration: 5 weeks

Total time:
Ghasemtabar et al Iran CARS 1G:8.96 £ 136 1G7/6 1G:13 Music training NA Waitlis SSRS
(2015) (38) CG9.23 + 154 €G7/7 CG: 14 Sessions: 30min

Frequency:2 days/week
Duration: 1.71 weeks

Total time:
Koch et al. (2015) (39) Germany 1€D-10 Mean220 NR 1G: 16 Dance movement therapy Group Waitlis Psychological well-being: HIS
Range:16-47 CG: 15 Sessions: 60min Body awareness:
Frequency:1 days/week Subscale body awareness of QMT
Duration: 7 weeks Empathy:
Total time: EES
Social skills
subscale social skills of the FBT
Srinivasan et al. (2015) (44) | USA ADOS-2 1G:7.88 + 256 Rhythm training Individually = Tabletop activities  sensory, negative, and stercotyped
CG:7.36 £ 2.02 Sessions: 45 min behaviors;
Frequency:4 days/week Affective states
Duration: 8 weeks
Total time:
Koehne etal. (2016) (16)  Germany DSM -51CD-10 1G:33.5£9.1 16:27 Dance/movement training Group. Tradition Empathy:MET
CG:32049.1 : Rhythm training movement training  Interpersonal: IRI
Sessions: 90 min imitation/synchronization:
Frequency:10 days/3 months ASIM
Total time:
Mastrominico et al. Germany 1CD-10 Mean:225 162718 1G: 34 Dance movement therapy Group Waitlis Empathy: CEEQ; IRI
(2018) (42) Range:14-52 CGA74 | CGi19 Sessions 60 min
Frequency: 1 days/week
Duration: 10 weeks
Total time:
Sharda et al. (2018) (43) Canada DSM-4 1G: 10,30 + 191 1626 Music Individually  Non-music Social communication:
€G: 1020 + CG2s Sessions:45 min control ccc2
187 Frequency: 1 days/week intervention symptom severity: SRS-2
Duration:8-12 weeks receptive vocabulary: PPVT-4
receptive vocabulary:
VABS-MB
FQoL.
Bharathi et al(2019) (8) India DSM-5 1G: 10,30 + 1.91 1G21/5 1G26 Music and dance Individually  Non-music Social communication:
CG: 1020 + CG22/3 | CG2s Sessions:45 min control cce2
187 Frequency: 1 days/week intervention symptom severity: SRS-2
Duration:8-12 weeks receptive vocabulary: PPVT-4
receptive vocabulary:
VABS-MB
FQoL
Bergmann(2021) (35) Berlin, Clinical doctor | 95227 1G:4/0 1G4 Dance/movement therapies Group Waitlis Social skills
Germany CG4/o CG4 Sessions 90 min SRS
Duration: 16 times autcom social
Total time: Emotional skill:
Autcom emotional
Challenging behavior
ABC
MOAS
Quality of life
POS
Teixeira-Machado et al. Brazil Clinical doctor ~ 1G: 1041 224 1G:14/3 1G:17 Dance/movement therapies Group Standard care ABC
(2022) (45) CG: 1000 £ 2.03 CGisM | CG9 Sessions: 40min AsQ
Frequency: 1 days/week CARS
Duration: 24weeks FIM
Dinciulescu et al. Bucharest, Clinical doctor ~ 1G: 4.37 + 119 1G: 30 Piano therapies Individually | Standard care PEP-3;
(2023) (37) Romania Sessions: 50min Examiner Report Form;
Frequency: 2 days/week Caregiver Report Form

Duration: 4 months

CARS?, Childhood Autism Rating Scale, Second Edition; ICD-10, International Classification of Diseases 10th Revision; ADOS-2, Autism Diagnostic Observation Schedule, Second Edition; DSM -5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition;
DSM-4, Diagnostic and Statstical Manal of Mental Disorders, Fourth Edition; IG, Intervention Groups CG, Control Group: NA, Not Applicable; SRS, Social Responsiveness Scale; ATEC, Autism Treatment Evaluation ChecKlist; SSRS, Social Skills Rating System; QMT,
Quran Memorization Tool; EES, Emotional Expression Scale; FBT, Fragebogen fuer bewegungstherapie; MET, Multifaceted Empathy Test; IR, Interpersonal Reactivity Index; ASIM, Assessment of Spontaneous Interaction in Movement; CEEQ, Cognitive and Emotional
Empathy Questionnaire; IR, Interpersonal Reactivity Index; CCC-2, Children’s Communication Checklist, Second Edition; HIS, Heidelberger State Inventory; SRS-2, Social Responsiveness Scale, Second Edition; VABS-MB, Maladaptive Behaviour Subscale of the
Vineland Adaptive Behaviour Scales; FQoL, Family Quality of Life; PPVT-4, Peabody Picture Vocabulary Test, Fourth Edition; VABS-MB, Vineland Adaptive Behavior Scales; ABC, Autistic Behavior Checklist; MOASPOS, Modified Overt Aggression Scale; ASQ. Autism
Screening Questionnaire; FIM, Functional Independence Measure; PEP-3, Psychoeducational Profile, Third Edition
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Rhythm-based interventions for individuals with ASD
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