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Abstract: Healthy romantic relationships contribute to human physical health and emotional
well-being.  Technologies that catalyze human sexuality such as silicone sex toys and
video-conferencing are increasingly common today, and disruptive sexological artifacts such
as sexbots are speculated to eventually compete directly with human-human sexuality.
The consequences of these evolutionary transitions in human sociosexual behavior are entirely
unknown at the individual or collective scale. Here we introduce Partner Pen Play in Parallel
(PPPiP), the act of simultaneous improvisational drawing on paper without clinical supervision.
In this prospective article we sketch out what PPPiP is, then provide interdisciplinary evidence from
art therapy, sexology, affective neuroscience, and aesthetics to support PPPiP as a useful strategy
for relationship development. PPPiP combines the advantages of individuated artistic practice with
the established frameworks of improvisation and dyadic relationship interventions. Relative to
traditional art therapy practices, PPPiP is less clinically oriented, features fewer external constraints,
and directly encourages the dynamic integration of artistic creation with relationship co-creation.
PPPiP emphasizes the importance of narrative structure and controlled novelty at multiple scales in
intimate partnerships, connecting art therapy practices more directly to recent neuropsychological
research. Evidence from brain imaging in improvisational and aesthetic contexts supports a model in
which PPPiP synergistically activates motor and cortico-limbic neural circuits associated with skilled
emotive-creative processes. PPPiP thus represents a transdisciplinary answer to the question of what
will we carry from our sociosexual past towards a healthier textosexual future.

Keywords: sexbots; improvisation; intimacy; drawing; love; sex; free energy; technology; controlled
novelty; long-term relationships

1. Introduction

Multidisciplinary neuroscientific investigations are providing actionable insights into complicated
issues, such as the evolutionary causes of mental health issues (Badcock et al. 2017;
Tschacher et al. 2017) and the ineffable experience of art (Pelowski et al. 2017). Recent advances
in technologies that dynamically measure brain activity (e.g., functional magnetic resonance imaging,
fMRI and electroencephalography, EEG) are allowing increasingly fine-scale observation of neural
processes. Specific attention is now being paid to the response of the contemporary brain to social
and artistic stimuli (Zerubavel et al. 2018; Cacioppo et al. 2013), and the integration of these
neurological responses with our highly-social evolutionary past (Peterson 1999; Sapolsky 2017;
Pietromonaco and Collins 2017). A primary determinant of our individual emotional experience
is our perception of social status and quality of intimate relationships (Robinson et al. 2017;
Wells and Dennis 2016; Sapolsky 2017). An established body of literature demonstrates the efficacy
of non-molecular interventions such as relationship therapy for the improvement of individual and
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collective well-being (Slayton et al. 2010; Bradbury and Lavner 2012; Halford et al. 2016). Art therapy
specifically describes the usage of viewing, creating, and discussing art as a therapeutic modality
(Wadeson 2010; Metzl 2016). Further development of scalable and effective interventions for intimate
relationships would benefit the mental health of underserved communities (Monson et al. 2009;
Bazzi et al. 2016; Jhai 2017), allow for the non-pharmacological remediation of relationship stressors,
and provide a catalyst for the improvement of already-healthy partnerships.

Human sexual, reproductive, and emotional behavior are the outcomes of social dynamics over
evolutionary time (Sapolsky 2017). Currently we are witnessing an evolutionarily-novel decoupling
of sexual intercourse & reproduction (e.g., by accessible birth control), physical intimacy & emotions
(e.g., by hookup culture (Garcia et al. 2012)), and reproduction & family (e.g., by changes in popular
belief structures and the acceptance of birth-biotech) (Song 2018). The anticipated rise of disruptive
sex-tech such as sexbots will complicate the situation further, by providing some humans with a
non-human outlet for sexual interaction (Smith 2018). However, evidence suggests that partner
affection mediates the positive relationship between sexual activity and emotional well-being in
intimate relationships (Debrot et al. 2017), and that relationship satisfaction and sexual frequency are
causally linked to the dynamics of non-sexual positive relationship behaviors, rather than the other
way around (Schoenfeld et al. 2017). This suggests that the simple physicalist conceptions of sexuality
promoted by sexbot enthusiasts may lack a significant component of what makes human-human
intimate relationships emotionally satisfying during inter-orgasm intervals. We do not rule out the
possibility that future sexbots may incorporate more advanced affective behaviors into their sexual
repertoire. We merely claim that current sexbots cannot as of yet provide human levels of intimacy
for the foreseeable future, severely limiting the emotional benefit of the sexual services that they may
provide. Humans all across the ideological and techno-sexual spectrum are asking: What will we bring
from our evolutionary past into our socio-techno-sexual future?

Here we draw together the research on intimate relationships, improvisation, and the neuroscience
of visual aesthetics to present Partner Pen Play in Parallel (PPPiP), a low-cost and non-gendered
relationship improvement technique that uses the act of artistic creation as collective self-therapy.

2. PPPiP—What and Why?

What is needed is a rigorous & action-oriented framework for the improvement of human-human
intimate relations in the age of sexbots. Here we introduce Partner Pen Play in Parallel (PPPiP). PPPiP
is simply the act of interactively drawing with a partner on the same sheet of paper. While structured
paper-based games such as tic-tac-toe and hangman have long been deployed in childcare settings,
non-clinical adult-adult improvisational activities tend to be non-paper-based (e.g., contact improv,
musical performance, conversation). Art therapy specifically is the closest previous body of work to
PPPiP. We emphasize similarities between art therapy and PPPiP in Section 2.2.1, and emphasize the
differences between the two activities in Section 3. In the first subsection below, “What is PPPiP?”,
we detail the nature of PPPiP and outline how it is practiced. In the second subsection, “Why do PPPiP?”,
we provide interdisciplinary evidence from sexology, affective neuroscience, and aesthetics to address
the efficacy of PPPiP in vivo. The goal of the second section is to provide a rigorous academic grounding
for the use of joint-improvisational drawing sessions as a tool for intimate relationship development.

2.1. What Is PPPiP?

PPPiP is the act of two people simultaneously drawing on one piece of paper. Partners sit across
from each other, or side by side if permitted by handedness. Much like a conversation, PPPiP can be
practiced in public (e.g., at a bar, coffee shop, or restaurant) or in private (e.g., at home or secluded
locations). Just as with conversation, partners may pick a familiar topic to elaborate on, or draw freely.
To begin a drawing session, the choice of a theme (like a word, shape, or idea) can provide direction
by establishing constraints on the myriad of possible drawings. The intention of the drawing session
can vary across time, location, relationship status, and individual mood (i.e., is it for public or private
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viewing? Does it express an idea or is it a binding contract?). The final drawing may be immediately
destroyed (as a Buddhist sand mandala), or may be cherished as a form of low-tech extended memory
(Jardine 2017; Froese 2015).

PPPiP requires no special tools—only pen and paper (and perhaps a stable drawing surface),
which makes it particularly approachable and scalable. The choice of pens can alter the resulting
drawing. Common pen combinations include thick vs. thin black pen, red vs. black pen, or even
multiple colors/thickness of pens in one session. One may consider the wetness of ink as a
variable—ink that takes a long time to dry will likely be smeared by one of the partners, and adds
a dose of imperfection to an otherwise ‘clean” drawing. Inexperience with drawing is not a barrier
to the practice of PPPiP any more than inexperience with cooking prevents a couple from making
dinner together. Artwork co-creation exists solely for the enjoyment of the process and enhancement
of shared time together, and need not be evaluated critically. PPPiP does not need to be limited to close
or romantic partnerships, and can be done with complete strangers as an ice-breaker or trust-building
exercise, but we believe that close partnerships will benefit the most by adding PPPiP as another
modality for communication. These loose suggestions for “How to PPPiP” are intentionally much
less structured than previous art therapy protocols, which tend to have a defined temporal duration,
artistic prompting, and conceptual content.

Two major categories of PPPiP can be delineated: drawing products with and without font. If the
drawing contains font or legible textual elements, it is known as “fontplay”. Drawings without any
legible textual elements are known as “pure abstraction”. In fontplay, the lettering can provide semantic
meaning, as well as structural elements for possible further improvisation. Both fontplay and pure
abstraction styles can include a narrative element, for example featuring a linear or circular sequence
that unfolds across the page. Communication between partners is particularly important at the onset of
drawing, when broad strokes are being sketched. More specific constraints on the drawing require more
verbal coordination among partners. Once initiated, the process of the partner drawing can flow with
or without verbal cues, as partners find each other’s rhythm. Towards the end of a session, the partners
must communicate to jointly evaluate when the drawing is close to completion. The last step is to sign
and date the back (or front?) of the paper, making it a paper artifact of the relationship.

In the Appendix to this paper, we present several examples of fontplay (Appendix A) and pure
abstraction (Appendix B).

2.2. Why Do PPPiP?

What evidence exists to suggest that PPPiP would be an effective technique for relationship
improvement? As there are currently no studies that directly test the neural or psychological efficacy
of PPPiP, here we synthesize research from various fields to describe a plausible scientific basis for
PPPiP as a uniquely powerful tool for relationships. We also keep in mind the sparse evidence that
supports the usage of marital therapy in practice (Halford et al. 2016).

2.2.1. Evidence from Traditional Art Therapy

PPPiP is inspired by, and shares many similarities with, traditional art therapy.
Wadeson (2010, p. 401) presents five advantageous aspects of art therapy relative to traditional couples
therapy. As PPPiP shares these five important characteristics with previous artistic approaches to
marital therapy, here we re-énumerate Wadeson's list. As opposed to talk-only therapies, artistic
interventions are Immediate (attentionally engaging), Genuine (heartfelt and expressive), allow for
Spatial Expression (non-linear ordering of concepts), Permanent (resulting in a tangible outcome),
and facilitate Shared Pleasure (via the inherent fun of art). Thus we conclude that PPPiP shares all
five of the implicit qualitative characteristics that are hypothesized to make art therapy effective in
marital contexts (Wadeson’s five-element framework). However, decades of theoretical development
and clinical usage of art therapy in various individual and group counseling contexts have resulted in
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relatively sparse empirical literature supporting the efficacy of traditional art therapeutic interventions
(but see Slayton et al. 2010, chp. 26, Slayton et al. 2010; Snir and Wiseman 2010).

2.2.2. Attention and Neural Synchrony

PPPiP induces joint attention and likely neural synchrony in a modern world where attention can
be fragmented by stress and technology. Technoference is the unwanted interruption of intentional
activities, for example by compulsively checking one’s phone or email (McDaniel et al. 2018).
By allowing technoference into the relationship, partners implicitly signal to each other their priorities.
Intentional tech-free time spent together is required to counter this implicit message. If nothing else,
PPPiP provides an opportunity to spend tech-free time with a partner, and in that way is similar to
going on a walk or exchanging massages. Beyond the benefits of shared time together, or the simple
pleasures of viewing/creating art (Nadal and Skov 2018), PPPiP induces intense joint attention on the
drawing at hand. Joint attentional awareness promotes neural synchrony, the state in which multiple
brains exhibit coordinated dynamics due to external entrainment. A recent study demonstrated that
high-school classroom engagement was positively associated with the extent of neural synchrony
among students (Dikker et al. 2017). Similarly, neural synchrony is observed between partners during
cooperative but not independent gameplay (Liu et al. 2016). Additionally, dyadic gazing sessions
result in neural synchrony in the gamma waveband of temporal-parietal structures between romantic
partners, but not between strangers (Kinreich et al. 2017). Taken together, the evidence suggests that
short-term social behavior involving joint attention (e.g., gazing or game-playing) can contribute to
neural synchrony (and other physiological synchronization (Noy et al. 2015)), especially in the context
of long-term relations. Other work shows that increases in neural synchrony are associated with
increases in mutual prosociality (Hu et al. 2017). Or in other words, “brains that fire together, like each
other”. PPPiP may be uniquely situated to promote neural synchrony due to the context (intimate
relationship), the proximate behavior (extended periods of joint attention without technoference),
and the ultimate purpose (improving the relationship).

2.2.3. Partner Improvisation

PPPiP provides a scaffold for rich improvisational dynamics within the partnership, which
naturally generalize towards everyday behaviors. Time spent co-creating is more engaging and
intentional than time spent consuming (e.g., watching the same movie), though of course there is
space for both within a partnership. While the start of a dyadic partnership may be built upon
shared interests and activities (e.g., ‘Netflix and Chill’, (Resac 2018)), the later stages of relationship
development are characterized by complex partner engagement and joint planning (e.g., vacations,
dependents). To understand this phase of intimate relationship from an academic perspective implies
moving towards a “second-person neuroscience” (Schilbach et al. 2013), not unlike the transition
underway in molecular entomology to understand the “truly social” nature of, for example, the ant
societies (Linksvayer 2015). This requires shifting analysis from individual to dyadic outcomes
(Paxton and Dale 2017) and a focus on the creation of shared task representations (Moreau et al. 2016)
via improvisation. Improvisation studies across many disciplines (dance, art, and conversation) have
identified the psychosocial mechanisms of joint creative processes which make up a continual feedback
loop: One attends to the actions of their partner, then modulates their own actions and updates their
anticipation of partner actions. Interestingly, empirical work finds that the more that dancers anticipate
their partners” movements, the more they kept their own movement signature (Issartel et al. 2017),
and that arbitrary selection of a leader in improvisational tasks degrades partnership performance
(Noy et al. 2011). In long-term partnerships, through egalitarian improvisation, each partner can act
more like themselves and transcend the narrative of compromised identity in relationships. Shared
creative goals for relationships are good at the level of life and page.
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2.2.4. Controlled Novelty

PPPiP provides a permissive environment for enjoyable dyadic play and creative exploration.
A central paradox in long-term relationships is the balance between stability/predictability and
novelty/excitement (Oppenheimer 2011). Too much novelty within a relationship can be confusing,
while too little novelty can lead to stagnation. PPPiP provides a strategy for controlled novelty to
enter (or leave) the relationship, for example in the form of new ideas or shapes. It has been noted
that the tradition of gifting newlyweds with “something old and something new” is symbolic of the
integration of romantic novelty with stability and lifelong commitment (Livingston 1999). Perhaps
multilevel improvisational exercises allow a safe space for local exploration of /with one’s partner and
thus allow deeper relating (Baxter and Sahlstein 2001) via juxtaposition of familiarity and novelty.

2.2.5. Art on the Brain

PPPiP is intrinsically artistic, and thus provides aesthetic benefits to individuals and groups.
Consumptive and generative aesthetic behaviors show hallmark patterns of brain regional activation
across sensory modalities (Brown et al. 2011). Specifically, recent fMRI studies focus on the neural
dynamics of individual humans while viewing art (Herrera-Arcos et al. 2017) or other images
(Kawabata and Zeki 2004). Kawabata and Zeki (2004) found that representational paintings were
preferred over abstract ones, however that may be explained by the fact abstract art does not activate
a specific brain region, therefore distributing any statistically significant differences across the brain
(Aviv 2014). With these caveats, specific brain regions could be identified as increasing in activity when
viewing preferred artworks, including the bilateral occipital gyri, left cingulate sulcus, and bilateral
fusiform gyri (Aviv 2014). One of the clear findings is that the perception of stimuli as aesthetically
pleasing or not is associated with differential use of the motor cortex (Kawabata and Zeki 2004),
demonstrating the role of somatic-sensory embodied cognition in artistic perception, as well as
pointing towards the importance of abstraction and aesthetics for theory of mind (Keskin 2009). If art
is created /viewed in a personalized and potentially-pleasurable intimate context (e.g., via PPPiP), it is
possible that co-activation of neural pathways associated with motor behavior and working memory
(Chauvigne et al. 2018) as well as abstracted aesthetics and partner bonding (Blocker and Ophir 2016)
may lead to synergistic romantic and/or sexual arousal.

2.2.6. Free Energy and PPPiP (FEPPPPiP)

Lastly, several more theoretical perspectives on biological system resilience concord with PPPiP’s
emphasis on collective goal-setting and reduction of relationship uncertainty. The Free Energy Principle
(FEP) considers the self-organization of biological systems as a multilevel thermodynamic process
(Ramstead et al. 2018). Intriguingly, the FEP provides insight into the plausible relationship-improving
aspects of PPPiP by appealing to individual psychology as well as a genuine collective psychology.
For biological systems across scales (Peterson 1999, 2011), skilled improvisation is required to simply
maintain homeostasis (Morville et al. 2018), and complicated generative models of the world are
required for true goal-oriented behavior (Peterson 1999; Seth and Friston 2016). For example, in the
case of an individual brain, coordinated goal planning and execution requires inter-hemispheric
communication as well as body-brain dialectics. In the case of a relationship, planning and
communication are also crucial, if not physiologically imperative. From the individual perspective,
effective anticipation of a partner’s behavior during joint improvisational tasks requires the
construction of a generative model of the partner’s expected dynamics (Constant et al. 2018).
From observing exactly how a partner draws a curve, to inferring the object they are attempting
to draw, to understanding how the drawing as a whole fits into the narrative trajectory of the
relationship, PPPiP is an exercise in strengthening one’s neural representation of a partner. At the scale
of the relationship, the act of collective goal planning & execution is equivalent to proof of collective
integrity (Friston 2017). Thus, from the perspective of the FEP, PPPiP goes beyond simply enriching
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the lives of individual humans in the partnership, and is the act of collective self-evidencing—literally
the relationship itself.

3. Differences between PPPiP and Traditional Art Therapy

While deeply inspired by traditional art therapeutic interventions in the field of Marriage and
Family therapy, PPPiP displays several important differences. We highlight these differences to
differentiate PPPiP from previous art therapeutic approaches. First and perhaps most importantly,
traditional art therapy has focused on clinical inpatients going through individual psychosocial
pathologies (Wadeson 2010, chp. 7-20), or romantic couples involved in marital and family counseling
(Metzl 2016; Snir and Wiseman 2010). PPPiP is intended for use by romantic couples before, after,
and during such individual or collective crises. In addition, PPPiP may be spontaneously performed
with strangers or non-romantic partners. In other words, PPPiP is a tool for relationship strengthening,
development, and alignment that is non-competitive with traditional art therapeutic approaches,
for example, by a licensed marriage and family therapist (MFT). Second, traditional art therapy
takes place within spatio-temporal constraints that resemble other sorts of psychotherapy (e.g., weekly
meetings for 1-2 h, in an office, with a supervising trained professional). PPPiP is more flexible in where
and when it is carried out (e.g., for shorter or longer sessions, multiple times per day), and does not
occur under the guidance or supervision of an external party. Third, traditional art therapy integrates
creative production of art with the verbal aspects of therapy by proposing a “prompt” for the art,
followed by an often-wordless drawing session, concluding with a discussion to explain or interpret
the drawing in light of the couple’s situation. For example, the couple may be instructed to wordlessly
draw an abstract representation of their relationship (Wadeson 2010, p. 404), then afterwards discuss
how they felt while drawing, or how they interpret the artistic outcome. Conversely, PPPiP emphasizes
that the drawing-process is in dynamic feedback with the verbal conversation occurring between the
partners. This more directly integrates the PPPiP-ing with non-PPPiP life. Meaningful integration is
further facilitated (in functioning couples) by the absence of an external therapist. Extended PPPiP
sessions full of feedback between symbolic reinterpretation, partner-guided drawing, and conversation
may lead to the emergence of unexpected meaning in situ. Lastly, traditional art therapy tends to use
complex multicolor artistic media such as crayons and pastels (Wadeson 2010, p. 22; Metzl 2016, p. 10).
In contrast, PPPiP could be generalized to use advanced media such as crayons or pencils, but as
presented, uses only pens. Pens are simple, familiar, portable, easy to clean up after, and accessible
to individuals of low socioeconomic status (SES). Ink cannot be erased or altered, other than by
adding more (not unlike behavioral actions in a relationship). Novelty in PPPiP comes not from the
tools/setting of the drawing, but rather from the interactions of the partners on the paper.

4. Future Directions

Here we briefly list some future directions for PPPiP-centric research. First and most generally,
more research is needed to establish the efficacy of even “traditional” art therapy (Slayton et al. 2010;
Wadeson 2010, chp. 26), and marital therapy in general (Halford et al. 2016). Specifically, to test our
hypotheses about PPPiP’s synergistic activation of cortico-limbic and motor neural circuitry, direct
fMRI/EEG could be used on strangers and romantic partners during solo and tandem drawing,
for example using the experimental paradigms of Liu et al. (2016). We predict increased neural
synchrony between partners than between strangers in all task cases, and increased neural synchrony
in PPPiP conditions versus isolated tandem drawing conditions. It would be interesting to then
correlate the degree of partner neural synchrony during PPPiP to self-reported measures of relationship
satisfaction and objective measures of relationship outcome (e.g., divorce rate).

Graphonomic research suggests that viewing altered text leads to altered neural dynamics
(Sussman et al. 2018), and it would be interesting to see if there are unique neural patterns arising
from the viewing/co-creating of altered text in a social context. A more formal meta-analysis of brain
regional activation during PPPiP would explore functional overlap between neurological paradigms
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that consider social interaction, long-term partnership, viewing art, creating art, and improvisation.
Analysis of brain response to PPPiP in children might reveal harmonies between the developing
graphophilia of the human brain and the neural dynamics induced by child-like states of abstraction
in adults. Interventional neurotech, such as transcranial electromagnetic stimulation devices, may be
able to deepen the experience of PPPiP by potentiating visual and emotional receptivity

Additionally, building off the group neural synchrony experiments of Dikker et al. (2017),
and using larger sheets of paper, it would be interesting to test the hypothesis that Group Pen Play in
Parallel (GPPiP) could allow larger social groups or polycules to receive some of the same integrated
neuropsychological benefits of PPPiP (Wadeson 2010, chp. 21).

5. Conclusions

Rapid developments in sex-tech appear poised to fundamentally disrupt a million-year
evolutionary history of low-tech human-human intimate relationships (Sapolsky 2017). Relationship
quality remains a key determinant of human health and well-being, and a plurality of academic and
non-academic scholarship converge on the conclusion that the emotional benefits of sexual fulfillment
paradoxically cannot be reduced to just the sex. Here we have introduced Partner Pen Play in Parallel
(PPPiP), the structured use of joint improvisational drawing in intimate contexts, as a scalable and
low-cost relationship improvement modality. We build off of previous clinical art therapy work to
encourage the dissemination of artistic improvisational relationship practices outside of counseling
situations. Despite overtures of a silicone/silicon sex bot technosexual future, perhaps the future of
relationships is textosexual after all.

We invite all those who have read this far to try PPPiP for themselves and develop new variations
on this theme.

Author Contributions: Conceptualization and Acronym, D.A E,; Investigation, A.M. and D.A.F,; Visualization,
AM. and D.A F; Writing—Original Draft, AM. and D.A.F.
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Appendix Examples of “Fontplay” PPPiP’s

Figure A1l. “Alphabet”. The 26 letters of the English alphabet in a counter-clockwise loop. Red,
blue and black pens, white paper. Drawing made by authors. License: Creative Commons
Attribution-NonCommercial 4.0 International.
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Figure A2. “Con-sensual”. Juxtaposition of black/red, curved/straight, patterns/negative space.
Red and black pen, white paper. Drawing made by authors. License: Creative Commons

Attribution-NonCommercial 4.0 International.
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Figure A3. “Kalpu3 (Tantrum)”. Bilingual, narrative elements. Red and black pen, white paper.
Drawing made by authors. License: Creative Commons Attribution-NonCommercial 4.0 International.
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Figure A4. “Full Circle”. A literal conversation on paper. Red and black pens, white paper. Drawing
made by authors. License: Creative Commons Attribution-NonCommercial 4.0 International.

Appendix Examples of “Pure Abstraction” PPPiP’s

U

/
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P

Figure A5. “Two Things”. Pure abstraction. Red and black pens, white paper. Drawing made by
authors. License: Creative Commons Attribution-NonCommercial 4.0 International.
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Figure A6. “Thinking.”. Silver and gold pens, black paper. Drawing made by authors. License:
Creative Commons Attribution-NonCommercial 4.0 International.

Figure A7. “Wave”. Red and black pen, white paper. Drawing made by authors. License: Creative
Commons Attribution-NonCommercial 4.0 International.
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Figure A8. “Figure 8”. Red and black pen, white paper. Drawing made by authors. License: Creative
Commons Attribution-NonCommercial 4.0 International.

References

Aviv, Vered. 2014. What Does the Brain Tell Us about Abstract Art? Frontiers in Human Neuroscience 8: 85.
[CrossRef] [PubMed]
Badcock, Paul B., Christopher G. Davey, Sarah Whittle, Nicholas B. Allen, and Karl J. Friston. 2017. The Depressed
Brain: An Evolutionary Systems Theory. Trends in Cognitive Sciences 21: 182-94. [CrossRef] [PubMed]
Bazzi, Angela Robertson, Kirkpatrick B. Fergus, Rob Stephenson, Catherine A. Finneran, Julia Coffey-Esquivel,
Marco A. Hidalgo, Sam Hoehnle, Patrick S. Sullivan, Robert Garofalo, and Matthew J. Mimiaga. 2016.
A Dyadic Behavioral Intervention to Optimize Same Sex Male Couples’ Engagement Across the HIV Care
Continuum: Development of and Protocol for an Innovative Couples-Based Approach (Partner Steps).
JMIR Research Protocols 5: €168. [CrossRef] [PubMed]

Blocker, Tomica D., and Alexander G. Ophir. 2016. A Preference to Bond? Male Prairie Voles Form Pair Bonds
Even in the Presence of Multiple Receptive Females. Animal Behaviour 122: 89-97. [CrossRef] [PubMed]

Bradbury, Thomas N., and Justin A. Lavner. 2012. How Can We Improve Preventive and Educational Interventions
for Intimate Relationships? Behavior Therapy 43: 113-22. [CrossRef] [PubMed]

Brown, Steven, Xiaoqing Gao, Loren Tisdelle, Simon B. Eickhoff, and Mario Liotti. 2011. Naturalizing Aesthetics:
Brain Areas for Aesthetic Appraisal across Sensory Modalities. Neurolmage 58: 250-58. [CrossRef] [PubMed]

Cacioppo, Stephanie, Chris Frum, Erik Asp, Robin M. Weiss, James W. Lewis, and John T. Cacioppo. 2013.
A Quantitative Meta-Analysis of Functional Imaging Studies of Social Rejection. Scientific Reports 3: 2027.
[CrossRef] [PubMed]

Chauvigné, Léa A. S., Michel Belyk, and Steven Brown. 2018. Taking Two to Tango: fMRI Analysis of Improvised
Joint Action with Physical Contact. PLoS ONE 13: e0191098. [CrossRef] [PubMed]

Constant, Axel, Maxwell J. D. Ramstead, Samuel P. L. Veissiere, John O. Campbell, and Karl J. Friston. 2018.
A Variational Approach to Niche Construction. Journal of the Royal Society, Interface/The Royal Society
15: 20170685. [CrossRef] [PubMed]

Debrot, Anik, Nathalie Meuwly, Amy Muise, Emily A. Impett, and Dominik Schoebi. 2017. More Than Just
Sex: Affection Mediates the Association Between Sexual Activity and Well-Being. Personality & Social
Psychology Bulletin 43: 287-99. [CrossRef]


http://dx.doi.org/10.3389/fnhum.2014.00085
http://www.ncbi.nlm.nih.gov/pubmed/24616683
http://dx.doi.org/10.1016/j.tics.2017.01.005
http://www.ncbi.nlm.nih.gov/pubmed/28161288
http://dx.doi.org/10.2196/resprot.6271
http://www.ncbi.nlm.nih.gov/pubmed/27562905
http://dx.doi.org/10.1016/j.anbehav.2016.10.007
http://www.ncbi.nlm.nih.gov/pubmed/28579618
http://dx.doi.org/10.1016/j.beth.2011.02.008
http://www.ncbi.nlm.nih.gov/pubmed/22304883
http://dx.doi.org/10.1016/j.neuroimage.2011.06.012
http://www.ncbi.nlm.nih.gov/pubmed/21699987
http://dx.doi.org/10.1038/srep02027
http://www.ncbi.nlm.nih.gov/pubmed/24002359
http://dx.doi.org/10.1371/journal.pone.0191098
http://www.ncbi.nlm.nih.gov/pubmed/29324862
http://dx.doi.org/10.1098/rsif.2017.0685
http://www.ncbi.nlm.nih.gov/pubmed/29643221
http://dx.doi.org/10.1177/0146167216684124

Arts 2018, 7,39 12 of 14

Dikker, Suzanne, Lu Wan, Ido Davidesco, Lisa Kaggen, Matthias Oostrik, James McClintock, Jess Rowland,
Georgios Michalareas, Jay J. Van Bavel, Mingzhou Ding, and et al. 2017. Brain-to-Brain Synchrony Tracks
Real-World Dynamic Group Interactions in the Classroom. Current Biology 27: 1375-80. [CrossRef] [PubMed]

Friston, Karl. 2017. Consciousness Is Not a Thing, but a Process of Inference—Karl Friston | Aeon Essays. Aeon.
Aeon. Available online: https://aeon.co/essays/consciousness-is-not-a-thing-but-a-process-of-inference
(accessed on 18 May 2017).

Froese, Tom. 2015. Enactive Neuroscience, the Direct Perception Hypothesis, and the Socially Extended Mind.
The Behavioral and Brain Sciences 38: €75. [CrossRef] [PubMed]

Garcia, Justin R., Chris Reiber, Sean G. Massey, and Ann M. Merriwether. 2012. Sexual Hookup Culture: A Review.
Review of General Psychology 16: 161-76. [CrossRef] [PubMed]

Halford, W. Kim, Christopher A. Pepping, and Jemima Petch. 2016. The Gap Between Couple Therapy Research
Efficacy and Practice Effectiveness. Journal of Marital and Family Therapy 42: 32—-44. [CrossRef] [PubMed]

Herrera-Arcos, Guillermo, Jesus Tamez-Duque, Elsa Y. Acosta-De-Anda, Kevin Kwan-Loo, Mayra de-Alba,
Ulises Tamez-Duque, Jose L. Contreras-Vidal, and Rogelio Soto. 2017. Modulation of Neural Activity during
Guided Viewing of Visual Art. Frontiers in Human Neuroscience 11: 581. [CrossRef] [PubMed]

Hu, Yi, Yinying Hu, Xianchun Li, Yafeng Pan, and Xiaojun Cheng. 2017. Brain-to-Brain Synchronization across
Two Persons Predicts Mutual Prosociality. Social Cognitive and Affective Neuroscience 12: 1835—44. [CrossRef]
[PubMed]

Issartel, Johann, Mathieu Gueugnon, and Ludovic Marin. 2017. Understanding the Impact of Expertise in Joint
and Solo-Improvisation. Frontiers in Psychology 8: 1078. [CrossRef] [PubMed]

Jardine, Boris. 2017. State of the Field: Paper Tools. Studies in History and Philosophy of Science 64: 53-63. [CrossRef]
[PubMed]

Jhai, Zong-Ti. 2017. Impact of a Romantic Relationships Counseling Group Project on Deaf Male Adolescents in a
Deaf School. Sexuality and Disability 35: 185-206. [CrossRef]

Kawabata, Hideaki, and Semir Zeki. 2004. Neural Correlates of Beauty. Journal of Neurophysiology 91: 1699-705.
[CrossRef] [PubMed]

Keskin, Burhanettin. 2009. How Would Theory of Mind Play a Role in Comprehending Art? Early Child
Development and Care 179: 645-49. [CrossRef]

Kinreich, Sivan, Amir Djalovski, Lior Kraus, Yoram Louzoun, and Ruth Feldman. 2017. Brain-to-Brain Synchrony
during Naturalistic Social Interactions. Scientific Reports 7: 17060. [CrossRef] [PubMed]

Linksvayer, Timothy A. 2015. Chapter Eight—The Molecular and Evolutionary Genetic Implications of Being
Truly Social for the Social Insects. In Advances in Insect Physiology. Edited by Amro Zayed and Clement
F. Kent. Cambridge: Academic Press, vol. 48, pp. 271-92.

Liu, Ning, Charis Mok, Emily E. Witt, Anjali H. Pradhan, Jingyuan E. Chen, and Allan L. Reiss. 2016.
NIRS-Based Hyperscanning Reveals Inter-Brain Neural Synchronization during Cooperative Jenga Game
with Face-to-Face Communication. Frontiers in Human Neuroscience 10: 82. [CrossRef] [PubMed]

Livingston, Judith A. 1999. Something Old and Something New: Love, Creativity, and the Enduring Relationship.
Bulletin of the Menninger Clinic 63: 40-52. [PubMed]

McDaniel, Brandon T., Adam M. Galovan, Jaclyn D. Cravens, and Michelle Drouin. 2018. Technoference and
Implications for Mothers” and Fathers” Couple and Coparenting Relationship Quality. Computers in Human
Behavior 80: 303-13. [CrossRef]

Metzl, Einat S. 2016. When Art Therapy Meets Sex Therapy: Creative Explorations of Sex, Gender, and Relationships.
Abingdon: Taylor & Francis.

Monson, Candice M., Casey T. Taft, and Steffany J. Fredman. 2009. Military-Related PTSD and Intimate Relationships:
From Description to Theory-Driven Research and Intervention Development. Clinical Psychology Review 29:
707-14. [CrossRef] [PubMed]

Moreau, Quentin, Lucie Galvan, Tatjana A. Nazir, and Yves Paulignan. 2016. Dynamics of Social Interaction:
Kinematic Analysis of a Joint Action. Frontiers in Psychology 7: 2016. [CrossRef] [PubMed]

Morville, Tobias, Karl Friston, Denis Burdakov, Hartwig R. Siebner, and Oliver J. Hulme. 2018. The Homeostatic
Logic of Reward. bioRxiv. [CrossRef]

Nadal, Marcos, and Martin Skov. 2018. The Pleasure of Art as a Matter of Fact. Proceedings of the Royal Society B
285: 20172252. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/j.cub.2017.04.002
http://www.ncbi.nlm.nih.gov/pubmed/28457867
https://aeon.co/essays/consciousness-is-not-a-thing-but-a-process-of-inference
http://dx.doi.org/10.1017/S0140525X14000892
http://www.ncbi.nlm.nih.gov/pubmed/26787072
http://dx.doi.org/10.1037/a0027911
http://www.ncbi.nlm.nih.gov/pubmed/23559846
http://dx.doi.org/10.1111/jmft.12120
http://www.ncbi.nlm.nih.gov/pubmed/25800557
http://dx.doi.org/10.3389/fnhum.2017.00581
http://www.ncbi.nlm.nih.gov/pubmed/29249949
http://dx.doi.org/10.1093/scan/nsx118
http://www.ncbi.nlm.nih.gov/pubmed/29040766
http://dx.doi.org/10.3389/fpsyg.2017.01078
http://www.ncbi.nlm.nih.gov/pubmed/28713301
http://dx.doi.org/10.1016/j.shpsa.2017.07.004
http://www.ncbi.nlm.nih.gov/pubmed/29042022
http://dx.doi.org/10.1007/s11195-017-9481-0
http://dx.doi.org/10.1152/jn.00696.2003
http://www.ncbi.nlm.nih.gov/pubmed/15010496
http://dx.doi.org/10.1080/03004430701482167
http://dx.doi.org/10.1038/s41598-017-17339-5
http://www.ncbi.nlm.nih.gov/pubmed/29213107
http://dx.doi.org/10.3389/fnhum.2016.00082
http://www.ncbi.nlm.nih.gov/pubmed/27014019
http://www.ncbi.nlm.nih.gov/pubmed/10028745
http://dx.doi.org/10.1016/j.chb.2017.11.019
http://dx.doi.org/10.1016/j.cpr.2009.09.002
http://www.ncbi.nlm.nih.gov/pubmed/19781836
http://dx.doi.org/10.3389/fpsyg.2016.02016
http://www.ncbi.nlm.nih.gov/pubmed/28082939
http://dx.doi.org/10.1101/242974
http://dx.doi.org/10.1098/rspb.2017.2252
http://www.ncbi.nlm.nih.gov/pubmed/29563259

Arts 2018, 7,39 13 of 14

Noy, Lior, Erez Dekel, and Uri Alon. 2011. The Mirror Game as a Paradigm for Studying the Dynamics of Two
People Improvising Motion Together. Proceedings of the National Academy of Sciences of the United States
of America 108: 20947-52. [CrossRef] [PubMed]

Noy, Lior, Nava Levit-Binun, and Yulia Golland. 2015. Being in the Zone: Physiological Markers of Togetherness
in Joint Improvisation. Frontiers in Human Neuroscience 9: 187. [CrossRef] [PubMed]

Oppenheimer, Mark. 2011. Dan Savage on the Virtues of Infidelity. The New York Times. June 30. Available
online: https:/ /www.nytimes.com/2011/07/03 /magazine/infidelity-will-keep-us-together.html (accessed
on 29 May 2018).

Paxton, Alexandra, and Rick Dale. 2017. Interpersonal Movement Synchrony Responds to High- and Low-Level
Conversational Constraints. Frontiers in Psychology 8: 1135. [CrossRef] [PubMed]

Pelowski, Matthew, Patrick S. Markey, Michael Forster, Gernot Gerger, and Helmut Leder. 2017. Move Me,
Astonish Me ... Delight My Eyes and Brain: The Vienna Integrated Model of Top-down and Bottom-up
Processes in Art Perception (VIMAP) and Corresponding Affective, Evaluative, and Neurophysiological
Correlates. Physics of Life Reviews 21: 80-125. [CrossRef] [PubMed]

Peterson, Jordan B. 1999. Maps of Meaning: The Architecture of Belief. Abingdon: Routledge.

Peterson, Jordan B. 2011. Creative Exploration and Its Illnesses. Canadian Journal of Psychiatry. Revue Canadienne
de Psychiatrie 56: 129-31. [CrossRef] [PubMed]

Pietromonaco, Paula R., and Nancy L. Collins. 2017. Interpersonal Mechanisms Linking Close Relationships to
Health. The American Psychologist 72: 531-42. [CrossRef] [PubMed]

Ramstead, Maxwell James Désormeau, Paul Benjamin Badcock, and Karl John Friston. 2018. Answering
Schrodinger’s Question: A Free-Energy Formulation. Physics of Life Reviews 24: 1-16. [CrossRef] [PubMed]

Resac, Alison. 2018. Millenials as a Loveless Generation. Available online: https://opus.ipfw.edu/stu_symp2018/53/
(accessed on 29 May 2018).

Robinson, Stefan, Adam White, and Eric Anderson. 2017. Privileging the Bromance: A Critical Appraisal of
Romantic and Bromantic Relationships. Men and Masculinities. [CrossRef]

Baxter, Leslie A., and Erin M. Sahlstein. 2001. Improvising Commitment in Close Relationships:
A Relational Dialectics Perspective. In Close Romantic Relationships. London: Psychology Press,
Available online: https:/ /books.google.com /books?hl=en&lr=&id=8it5AgA AQBA]&oi=fnd&pg=PA115&
dg=improvisation+relationship+intimacy&ots=PqncBx2CfL&sig=tyPzg]74fK5HeDmYEfBpQ6;MwQo
(accessed on 29 May 2018).

Sapolsky, Robert M. 2017. Behave: The Biology of Humans at Our Best and Worst. London: Penguin Press, Available
online: https://www.amazon.com/Behave-Biology-Humans-Best-Worst/dp /1594205078 (accessed on
29 May 2018).

Schilbach, Leonhard, Bert Timmermans, Vasudevi Reddy, Alan Costall, Gary Bente, Tobias Schlicht, and
Kai Vogeley. 2013. Toward a Second-Person Neuroscience 1. The Behavioral and Brain Sciences 36: 393—414.
[CrossRef] [PubMed]

Schoenfeld, Elizabeth A., Timothy J. Loving, Mark T. Pope, Ted L. Huston, and Aleksandar Stulhofer. 2017.
Does Sex Really Matter? Examining the Connections Between Spouses” Nonsexual Behaviors, Sexual
Frequency, Sexual Satisfaction, and Marital Satisfaction. Archives of Sexual Behavior 46: 489-501. [CrossRef]
[PubMed]

Seth, Anil K., and Karl J. Friston. 2016. Active Interoceptive Inference and the Emotional Brain. Philosophical
Transactions of the Royal Society of London. Series B, Biological Sciences 371: 20160007. [CrossRef] [PubMed]

Slayton, Sarah C., Jeanne D’Archer, and Frances Kaplan. 2010. Outcome Studies on the Efficacy of Art Therapy:
A Review of Findings. Art Therapy 27: 108-18. [CrossRef]

Smith, Glenn W. 2018. Re: Sex-Bots—Let Us Look before We Leap. Arts 7: 15. [CrossRef]

Snir, Sharon, and Hadas Wiseman. 2010. Attachment in Romantic Couples and Perceptions of a Joint Drawing
Session. The Family Journal 18: 116-26. [CrossRef]

Song, Beibei. 2018. Art, Science, and Technology of Human Sexuality. Arts 7: 6. [CrossRef]

Sussman, Bethany L., Samir Reddigari, and Sharlene D. Newman. 2018. The Impact of Inverted Text on Visual
Word Processing: An fMRI Study. Brain and Cognition 123: 1-9. [CrossRef] [PubMed]

Tschacher, Wolfgang, Anne Giersch, and Karl Friston. 2017. Embodiment and Schizophrenia: A Review of
Implications and Applications. Schizophrenia Bulletin 43: 745-53. [CrossRef] [PubMed]


http://dx.doi.org/10.1073/pnas.1108155108
http://www.ncbi.nlm.nih.gov/pubmed/22160696
http://dx.doi.org/10.3389/fnhum.2015.00187
http://www.ncbi.nlm.nih.gov/pubmed/25999832
https://www.nytimes.com/2011/07/03/magazine/infidelity-will-keep-us-together.html
http://dx.doi.org/10.3389/fpsyg.2017.01135
http://www.ncbi.nlm.nih.gov/pubmed/28804466
http://dx.doi.org/10.1016/j.plrev.2017.02.003
http://www.ncbi.nlm.nih.gov/pubmed/28347673
http://dx.doi.org/10.1177/070674371105600301
http://www.ncbi.nlm.nih.gov/pubmed/21443819
http://dx.doi.org/10.1037/amp0000129
http://www.ncbi.nlm.nih.gov/pubmed/28880100
http://dx.doi.org/10.1016/j.plrev.2017.09.001
http://www.ncbi.nlm.nih.gov/pubmed/29029962
https://opus.ipfw.edu/stu_symp2018/53/
http://dx.doi.org/10.1177/1097184X17730386
https://books.google.com/books?hl=en&lr=&id=8it5AgAAQBAJ&oi=fnd&pg=PA115&dq=improvisation+relationship+intimacy&ots=PqncBx2CfL&sig=tyPzgJ74fK5HeDmYEfBpQ6jMwQo
https://books.google.com/books?hl=en&lr=&id=8it5AgAAQBAJ&oi=fnd&pg=PA115&dq=improvisation+relationship+intimacy&ots=PqncBx2CfL&sig=tyPzgJ74fK5HeDmYEfBpQ6jMwQo
https://www.amazon.com/Behave-Biology-Humans-Best-Worst/dp/1594205078
http://dx.doi.org/10.1017/S0140525X12000660
http://www.ncbi.nlm.nih.gov/pubmed/23883742
http://dx.doi.org/10.1007/s10508-015-0672-4
http://www.ncbi.nlm.nih.gov/pubmed/26732606
http://dx.doi.org/10.1098/rstb.2016.0007
http://www.ncbi.nlm.nih.gov/pubmed/28080966
http://dx.doi.org/10.1080/07421656.2010.10129660
http://dx.doi.org/10.3390/arts7020015
http://dx.doi.org/10.1177/1066480710364318
http://dx.doi.org/10.3390/arts7010006
http://dx.doi.org/10.1016/j.bandc.2018.02.004
http://www.ncbi.nlm.nih.gov/pubmed/29499492
http://dx.doi.org/10.1093/schbul/sbw220
http://www.ncbi.nlm.nih.gov/pubmed/28338892

Arts 2018, 7, 39 14 of 14

Wadeson, Harriet. 2010. Art Psychotherapy. New York: John Wiley & Sons.

Wells, Taylor M., and Alan R. Dennis. 2016. To Email or Not to Email: The Impact of Media on Psychophysiological
Responses and Emotional Content in Utilitarian and Romantic Communication. Computers in Human Behavior
54: 1-9. [CrossRef]

Zerubavel, Noam, Mark Anthony Hoffman, Adam Reich, Kevin N. Ochsner, and Peter Bearman. 2018. Neural
Precursors of Future Liking and Affective Reciprocity. Proceedings of the National Academy of Sciences of the
United States of America 115: 4375-80. [CrossRef] [PubMed]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.1016/j.chb.2015.07.036
http://dx.doi.org/10.1073/pnas.1802176115
http://www.ncbi.nlm.nih.gov/pubmed/29632195
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	PPPiP—What and Why? 
	What Is PPPiP? 
	Why Do PPPiP? 
	Evidence from Traditional Art Therapy 
	Attention and Neural Synchrony 
	Partner Improvisation 
	Controlled Novelty 
	Art on the Brain 
	Free Energy and PPPiP (FEPPPPiP) 


	Differences between PPPiP and Traditional Art Therapy 
	Future Directions 
	Conclusions 
	Examples of “Fontplay” PPPiP’s 
	Examples of “Pure Abstraction” PPPiP’s 
	References

