Role-play regulates positive emotions and prosocial attitudes
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ABSTRACT

Role play is one of the core creative processes in theatrical performance. Play leads to positive
emotions in both children and adults. Role-play, a distinctive type of play is used in several types
of therapeutic interventions to increase social competence as well as for other benefits. The
highly individualized use of role-play in psychotherapy, drama therapy and psychodrama is
effective but not generalizable. In the present study we developed a standardized controlled
procedure to promote role-play in 38 participants, and we monitored its impact on affect,
anxiety, prosocial attitudes, and salivary oxytocin dynamics. Compared to the control condition
where participants participated as selves, role-play significantly increased perceived levels of
positive affect and prosocial attitudes and decreased self-reported levels of anxiety. Basal
salivary oxytocin levels predicted gains in positive affect following the role-play procedure. Our
study points to standardized role-play as a mean to reduce anxiety, and to increase sociability and
positive affect. Possible mechanisms of how role-play induces the observed changes in affect and

attitudes are discussed.
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INTRODUCTION

Theatre is a particular form of art that represents actions through embodied actions based
on elements of play (Caillois, 2001). While play is almost ubiquitous in animal phylogeny,
pretend play and role-play seem highly specific to humans, and are based on human capacity of
perspective taking, the ability to identify and understand an alternative point of view (Wah,
2018). Role-play is considered a specific type of pretend play with participants engaging in a set
of verbal and/or non-verbal actions based on an ‘“as if” rapport with a set of instructions
considered to describe characteristics of another self (Yardley-Matwiejczuk, 1997). To create
roles and immerse in ‘character behavior’ children, adults and professional actors a use several
psychological processes, primarily perspective taking, theory of mind, imagination, empathy,
verbal and memory skills; understating those processes is of interest both for professionals and
researchers (Bentley, 1962; Brown, 2017; Connolly & Ralley, 2007; Goldstein, 2009; Lola,
2010; Schmitt, 1986; Shirley, 2018; Stanislavski, 2003).

Complex psychological processes involved in theatre are driven by embodying
representations of others and performing fictional actions. While complexity brings the beauty of
theatre, it also accounts for limited understanding of what actual processes contribute to the
beneficial effects observed after role play based interventions (Brown et al., 2019; Corsini, 2010;
Daisy & Saoirse, 2019; Feniger-Schaal & Orkibi, 2020). In our study we designed a controlled
procedure for inducing role-play suitable to participants without prior training in acting, with the
objective of observing how role-play affects emotional states as well as prosocial attitudes. In
this procedure the ‘Role-play’ condition encompasses both acting as a fictional person and
dramatic action and is compared to the condition where a dramatic action is performed without

impersonation, as ‘Self’.



Role-play is widely used in psychology, connected with psychotherapeutic process, as
well as assessment and research (Landy et al., 2003; Yardley-Matwiejczuk, 1997). Based on
Goffman’s theory that people adopt roles in their social life to maximize opportunities, it is
proposed that spontaneity, a key aspect of psychological health, can be trained through role-play,
diminishing cognitive dissonance, developing flexibility in day-to-day life (Goffman, 1959;
Landy, 2009; Moreno, 1946).

Role-play is widely used in psychotherapy, mainly in creative therapies or child-oriented
therapies, but also in cognitive behavioral therapy (Butler et al., 2006; Clarck & Beck, 2010;
Dagnan et al., 2018; Dagnan & Jahoda, 2006; Morgan & Banerjee, 2006), interpersonal therapy,
(Stangier et al., 2011; Weissman et al., 2000), and many others (Corsini, 2010; Sterling, 1993;
Wedding & Corsini, 2013). The use of role-play for educational purposes shows higher gains in
knowledge retention (Acharya et al., 2019; Henderson & King, 2021; Kashiha & Chan, 2013;
Toomey et al., 2019), attitude change (Arifah et al., 2018; Ingersoll, 1973; Janis & Mann, 1965;
Karatay & Bas, 2017; Mann, 1967), and social skills growth (Freeman et al., 2003; Gresham et
al., 2004; Havens, 2019; Hersen et al., 1980; Munro et al., 2019; Tilley & Palmer, 2013).

Role-play and theatre-based interventions are also widely used in psychiatric conditions
like autism, schizophrenia or ADD, with consistent benefits in social skills, verbalization,
interpersonal behavior and building self-esteem (Corbett, Qualls, et al., 2014; Corbett, Swain, et
al., 2014; Kingsep et al., 2003; Wannenburg & van Niekerk, 2019; Wilkes-Gillan et al., 2016;
Yotis, 2006).

The practice of role-play in research is widely critiqued for the lack of possibility in
generalizing data obtained in the artificial set up of experiments. Furthermore, experiments

involving role-pay may lack consistency in its induction method, or the induction method may



manipulate the context in favor of the pursued hypothesis. Still, role-play is considered a
valuable approach if used in a controlled and yet opens process (Yardley-Matwiejczuk, 1997).

Although perspective taking and theory of mind are widely acknowledged to underlie
role-play, and, despite the widespread use of role-play in psychology, almost no studies were
done to link psychological processes involved in role-play, or their functional basis with their
biochemical substrate and emotional and cognitive outcomes (Brown et al., 2019).

Perspective taking and role-play outcomes seem to also depend on the way they are
induced or performed (Berceanu et al., 2020; Herrera et al., 2018; Kipper & Har-Even, 1984).
Still, except for acting methods, there are no sets of established induction methods for specific
role-play outcomes, so using role-play is generally based on the practical experience of the
researcher, therapist, or educator. Aiming for a fully standardized procedure, we have chosen a
simple technique of inducing role-play widely used in university acting programs: being
interviewed while answering questions from the perspective of a known fictional character. For
providing a standardized induction method a scripted first-person account of the character was
recorded. Role-play induction through answering questions from the perspective of a fictional
character was previously used in research (Brown et al., 2019).

Oxytocin received a lot of attention for its involvement in social interaction, especially
due to its role in bond formation (Bartz et al., 2011). Oxytocin intranasal administration is
considered as intervention treatment for autism (Huang et al., 2021; Quintana et al., 2018) and
anorexia nervosa (Leppanen et al., 2017; Russell et al., 2018). Oxytocin appears to be involved
both in positive and negative social interactions as previously shown (Papasteri et al., 2020) as

well as in antisocial behaviors such as aggression or envy (Shamay-Tsoory & Abu-Akel, 2016).



Monitoring oxytocin levels in saliva has a lot of advantages, especially in experiments
targeting stress or anxiety levels, and observed levels are affected by different types of human
interactions and activities such as physical exercise, sexual stimulation, induced social stress,
touching, mother-infant and father infant interaction, etc. (Jurek & Neumann, 2018).

In the present study we designed a generalizable and controlled role-play induction
procedure. The procedure was used on a group without prior acting training to test our
hypothesis that role-play will induce stronger positive affect, decreased anxiety, and stronger
prosocial attitudes by involving the oxytocin system when compared to a similar dramatic action

without the role play-component.

METHODS AND DESIGN

Participants

42 healthy adults aged between 19 and 64 (M=39.9, SD=10.1) participated in the study. Among
these, 34 were women (81%). Some of the participants dropped out after completing the first
condition they were randomized to. Consequently, 38 participants completed the ‘Role-play’

condition and 37 completed the ‘Self” condition.

Ethics
The study was presented to the participants prior to enrolment in the study. All participants were
enrolled in the study after they were presented the study and signing the informed consent. The

study was participant to approval of the Ethic Comity of the University and was approved.



Dramatic Action

Based on the work of Stanislavsky, dramatic action was proposed as a basic unit of theater,
defined as the effort that one makes to change the state of another needed in practice to set a goal
to a performed theatrical action (Liron et al., 2018). Dramatic action, as formulated by the
director’s indications for actors or improvisation prompts, is based on unequivocal active verbs
which are concrete but also have a sense of generality like: “sooth”, “comfort”, “hurt”,
“encourage” or “cheer”. High inter-participant agreement on their graphical representation,
meaning and emotional valence (Liron et al., 2018) recommends the use of dramatic actions in
an experimental environment for inducing role-play within a controlled design. In our
experiment we used the same dramatic action in both experimental conditions: “A person will
enter the room, after meeting you, she will go through a surgical procedure, try to comfort her

with your answers”.

Design

Our study employed a randomized crossover design. The experiment followed a succession of
three days: day one — training, day two — dramatic action in either the ‘Role-play’ or ‘Self in the
Situation’ (‘Self”) condition; day three — dramatic action in the remaining condition. Participants
were randomly assigned to perform first either the ‘Role-play’ or the ‘Self’ condition. Training
and questionnaires were applied by an “experimenter” and interviews were conducted by a
different person, the “interviewer”. The experiment was conducted by three different female

experimenters and three different female interviewers.



Script and recording
A script was devised to induce role-play. The script followed, in third person narration, the story
of an “unlucky” person, focusing on several funny but also challenging events. Main elements of
the story were inspired by different clown characters and typologies like Pierrot, Chaplin’s The
Tramp or Chekov’s Epihodov. The story described the character chased by bad luck, but also
always protected by his trust and sociability. All bad things would turn out for the best and turn
into a good experience for ‘her/him’. The script was recorded by a professional actress as she
makes reference to the experience of a friend in the third person. Her accounts of this friend were
recorded both in a she and he version to match the gender of the participant listening to them.
The duration of the recording was 4 minutes 45 seconds for the ‘him’ reference and 4.35 for the
‘her’ with no other changes in the script beside gender pronouns.
Day one - Training

In the training session participants were asked to respond to a set of 6 predetermined
training questions from their own perspective. After listening to the recorded narration,
participants were instructed to give the character name. The experimenter would ask the same set
of questions and the participant answered from the perspective of the fictional character. For the
‘Role-play’ condition, the instructions would state to choose a hat for the character and to answer
all questions from the perspective of the character while wearing the hat. The experimenter
would address the participant with the name attributed to the character. If the participant did not
reflect the task in his answers, the experimenter would provide up to three answering examples
for role-play condition complying reflecting the point of view of the character.

Some of the questions had answers directly relating to the narrated events but could be

answered also from any point of view (for instance, “What is your favorite pet?” or “You hear a



kitten crying in the dark; what would you do? ). Participants were instructed to provide detailed
answers in both the ‘Self” and the ‘Role-play’ conditions and to attain the dramatic action
objective of calming the interviewer before his surgery.
Day two and three — Intervention or control

After finishing the training session, participants would be randomly assigned to perform
in the first day the ’Self” or the ‘Role-play’ condition. All instructions were recorded and played
on the loudspeaker) in both conditions each day.

Sessions were performed with a minimum of two days between training and first
experimental session and no longer than one week between the two experimental sessions. The
experimenter would assist the participant in filling questionnaires before and after sessions. After
15 minutes from arriving to the lab a saliva sample was collected. Instructions of the assigned
condition would be played on loudspeaker while the participant was alone in the experimental
room, and then the interviewer entered to join the participant. During the ‘Role-play’ condition,
the interviewer addressed the participant using the name previously chosen for the fictional
character. During the ‘Self” condition the interviewer addressed the participant by their real first
name. The interviewer asked the same set of 30 questions in both conditions, and then left the
room. Then the participant was asked again to fill in the questionnaires as before, and after 15
minutes another saliva probe was collected. The experimenter reapplied the questionnaires as

before.

Instructions and interview questions
Each day the instructions were played on a loudspeaker from an adjacent space of the

experimental room. The recordings would state the main indications of the training: General



Instruction - “The objective of the task is not artistic”; ES - “respond to the questions from your
perspective”; RP — “Listen carefully to the following story|...] Take the hat you think would suit
the person whose story you heard. Place the hat on your head. While you have the hat on your
head answer from his you will know how he/she thinks, and fells answer from this perspective”;
Dramatic Action - “A person will enter the room, after meeting you he will go through a surgical
procedure, try to comfort him with your answers”.

All participants were video monitored and adherence to protocol was assessed by
experimenters. For the Role-play condition, the instructor would come in after the participant
placed the hat on and ask the interview questions from a list of 30 questions. The same questions
were used both in Self and Role-play conditions. The instructor would interact based just on the
questions without displaying any signs which might relate to a future surgery. After the set of
finalizing the interview, the instructor would leave the room and the experimenter would enter
and apply the set of daily post-test questionnaires. When addressing the questions during ‘Self’
condition instructor would use the participant’s name, during the role-play the instructor would

use the name assigned by each participant to the fictional character.

Instruments

Adult Prosociality Scale (APS) is a 16-item questionnaire with responses on a five-points
Likert scale developed to assess the global propensity to behave prosaically from late
adolescence to adulthood (Caprara et al., 2005). The Adult Prosociality Scale was designed as a
measure to assess individual differences in general adults’ tendencies to act in favor of others
and has been proved useful in several studies in different countries (Caprara et al., 2005). The

scale has been validated in Italy with classical test theory and the item response theory approach

10



showing adequate psychometric qualities and construct validity (Kanacri et al., 2021). APS has
been correlated with agreeableness and emotional and empathic self-efficacy (Alessandri et al.,

2009).

The State-Trait Anxiety Inventory (STAI-Y) is a commonly used measure of trait and state
anxiety used in clinical settings to diagnose anxiety and to distinguish it from depressive
syndromes (C. D. Spielberger, 1989). It has 20 items for assessing trait anxiety and 20 for state
anxiety(C. D. Spielberger, 1989). State anxiety items include items like: “I am tense; I am
worried” and “I feel calm; I feel secure.”, higher scores indicate greater anxiety. Internal
consistency coefficients for the scale have ranged from .86 to .95; test-retest reliability
coefficients have ranged from .65 to .75 over a 2-month interval (C. Spielberger et al., 1983).

Due to later inclusion of the instrument in the study, only 28 participants completed the STAI-Y.

The Positive and Negative Affect Schedule (PANAS) is a scale widely used to measure mood
or emotion (Watson et al., 1988). It is comprised of 20 items, with 10 items measuring positive
affect (e.g., excited, inspired) and 10 items measuring negative affect (e.g., upset, afraid). Each
item is rated on a five-point Likert Scale, ranging from 1 = Very Slightly or Not at all to 5
= Extremely, to measure the extent to which the affect has been experienced in a specified time
frame. The PANAS was designed to measure affect in various contexts such as at the present
moment, the past day or interval ranging to year, or in general (on average). The scale can be
used to measure state affect, dispositional or trait affect, emotional fluctuations throughout a

specific period, or emotional responses (Tran, 2013).
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Oxytocin Assay

Saliva samples were collected two times for OXT assay as previously reported through Radio-
Imuno-Assay, RIA, (Landgraf et al., 1982; Papasteri et al., 2020; Tomescu et al., 2022).
Participants provided saliva samples after 15 from arriving in the lab without social contact and
15 min after the experimental conditions as assisted by a qualified medical nurse. The saliva
samples were collected in special designed tubes (Salivette, Sarstedt). The participants were
instructed to move the synthetic swab inside the salivette slowly in their mouth until it was
saturated with saliva. The swab was then placed back into the specific tube and centrifuged at
1,000g, at 4° C, for 2 min and the samples were aliquoted in 1,5 ml Eppendorf vials and stored at
80° C prior to analysis. OXT was measured by radioimmunoassay (RIA) at RIAgnosis, Munich,
Germany, while total proteins were measured at National Institute of Endocrinology “C. I
Parhon,” Bucharest, Romania. Salivary total protein was used to normalize the concentration of

salivary OXT levels, since its concentration can vary significantly with saliva viscosity.

RESULTS

Effects of role-play on affect

Positive affect increased significantly after the ‘Role-play’ condition (Figure 1A, #(36) = 2.62, p
= 0.013, g = 0.42, 95%CI = [0.09, 0.76], power,—os = 0.704). Participants after the ‘Self”
condition had only a non-significant marginal increase in positive affect (Figure 1B, #35) =
1.83, p = 0.075, g = 0.30, 95%CI = [-0.03, 0.63], powers00s = 0.414). The positive trend in the
two conditions was captured by a significant main effect of Time in repeated measures ANOVA

(F(1,31) =9.474, p = 0.004, n°, = 0.020, powerq.-o0s = 0.878). However, due to very low power,
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the TimexCondition interaction failed to reach significance (F(1,31) = 0.037, p = 0.848, n’, =

0.001, powerg-.0s = 0.054).
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ure 1: A. Role-play improves positive affect. B. Participating in dramatic action as self does not change positive affect.

Negative affected decreased significantly both after the ‘Role-play’ (Figure 2A, #(36) = -4.18, p
< 0.001, g = -0.67, 95%CI = [-1.03, -0.32], power.0s = 0.978) and after the ‘Self” conditions
(Figure 2B, #(35) = -3.05, p = 0.004, g = -0.50, 95%CI = [-0.85, -0.16] , power,0s = 0.826),
with a larger effect sized for ‘Role-play’. The decreasing trend in the two conditions was
revealed by a significant main effect of Time in repeated measures ANOVA (F(1,31)=17.395,p
< 0.001, n*, = 0.036, power.—0s = 0.988). But again, the TimexCondition interaction failed to
reach significance (F(1,31) = 0.260, p = 0.613, n°%, = 0.001, power,—s = 0.081) due to lack of

statistical power.
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igure 2: A. Role-play decreases negative affect. B. Participating in dramatic action as self, decreases negative affect.

Effects of role-play on prosocial attitudes and anxiety

The ‘Role-play’ conditions was associated with a significant increase in perceived Prosocial
Attitudes (Figure 3A, #37) = 3.42, p = 0.002, g = 0.54, 95%CI = [0.21, 0.89], power,-.0s =
0.903). This was not the case for the ‘Self” condition (Figure 3B, #(34) = 0.75, p = 0.458, g =
0.12, 95%CI = [-0.21, 0.45], powers—0s = 0.110). In the repeated measures ANOVA, the
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TimexCondition interaction failed to reach significance (£(1,31) = 2.382, p =0.133, n°, = 0.002,

power,—0s = 0.348). Although, statistical power still lacked, we observed a significant main

effect for Time (F(1,31) = 4.393, p = 0.044, 1%, = 0.005, power,—o0s = 0.567).
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3: A. Role-play increases prosocial attitudes. B. Participating in dramatic action as self does not change prosocial attitudes.
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The anxiety measure was completed only by 29 participants in the ‘Role-play’ condition and 26
in the ‘Self’ condition. Still, anxiety levels where significantly decreased after ‘Role-play’
(Figure 4A, 1(28) = 3.22, p = 0.003, g = 0.58, 95%CI =[0.20, 0.98], power,-90s = 0.857), but not
after ‘Self” (Figure 4B, #(25) = 1.60, p = 0.121, g = 0.30, 95%CI = [-0.80, 0.70], power,—0s =
0.321). Similarly to other results, the decreasing trend within conditions was revealed by a
significant main effect of Time in repeated measures ANOVA (F(1,19) = 5.653, p = 0.028, %, =
0.026, power.-0s = 0.869). Nevertheless, the sample size available for these analyses was very
small and statistical power lacked severely. The TimexCondition interaction failed to reach

significance (F(1,19)=0.111, p=0.743, 17, = 0.001, powery-0s = 0.071).
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ire 4: A. Role-play decreases perceived anxiety. B. Participating in dramatic action as self does not change perceived anxiety.

Effects of role-play on salivary oxytocin levels

Oxytocin levels presented a small non-significant increase after ‘Role-play’ (Figure SA, #36) =
0.50, p = 0.623, g = 0.08, 95%CI = [0.24, 0.40], power,-o0s = 0.076). Consequently, ‘Role-play’
would not be associated with higher levels of oxytocin release. However, the ‘Self” condition
was associated with a significant decrease in salivary oxytocin levels (Figure 5B, #35) =-2.23, p
=0.032, g = -0.36, 95%CI = [-0.70, -0.03], power,—0s = 0.564). Although the two experimental

conditions showed opposite trends, the TimexCondition interaction in repeated measures
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ANOVA failed to reach significance (F(1,33) = 3.472, p = 0.071, 0’ = 0.023, power,oos =
0.450).
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Figure 5: A. Role-play does not significantly change salivary oxytocin.
B. Participating in dramatic action as Self decreases salivary oxytocin.

Association between basal salivary oxytocin and the effects of role-play

We also investigated if changes in outcome measures could be accounted for by pre-intervention
anxiety states and oxytocin levels. Thus, we fitted linear regression models with dynamic
(change) scores as dependent variable and pre-intervention measure as a covariate. Higher
anxiety at pre-intervention predicted significantly lower benefits in Positive Affect for ‘Self” (S
=-1.16, #(33) = -2.44, p = 0.024), but not for ‘Role-play’ (f =-0.13, #(34) =-1.77, p = 0.08).
Conversely, higher oxytocin predicted significantly larger gains in Positive Affect for the ‘Role-
play’ condition (8 = 16.22, #33) = 2.52, p = 0.017), but not for ‘Self’ (f =7.05, #32) = 1.40, p
=0.170).

To examine indirect effects of time (i.e. pre/post condition) on changes in prosocial
attitudes via modifications in positive affect, we applied the recently developed within
participant mediation framework developed by (Yzerbyt et al., 2018). Inferences about within-

participant mediation are based on a series of hypothesis tests (i.e., component approach; (Judd
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et al., 2001)as to not inflate type I errors (Yzerbyt et al., 2018). Accordingly, first it is required to
establish the presence of an indirect effect by means of the significance of both individual
components (i.e., the joint-significance test concerning paths a and b), and only after proceeding
with Monte Carlo resampling to compute the confidence interval for the indirect effect (i.e., the
product of the two estimated components — ab). This analysis was conducted using the
JSmediation package for R (Yzerbyt et al., 2018).

The applied within-participant mediation model confirmed that observed increases in
positive affect accounted for the increases in prosocial attitudes (Figure 6). The within-
participant indirect effect was estimated by Monte Carlo method and was found to be significant
(ab =0.71; 95%CI = [0.04, 1.69]) only for the ‘Role-play’ condition, while the same effect was

non-significant for the ‘Self” condition.

: Role P.: ¢ =2.50%* (0.73); #(37) = 3.42
Time
(pre/post condition) Self: ¢ =0.77 (1.03); #(34) = 0.75 AProsocial Attitudes
APositive Affect . . 434) <
RP: a=2.00* (0.76); (36) = 2.62 ostHive Atee RP: b =0.36* (0.16); #34) =2.26
MS: a = 1.19 (0.65); £35) = 1.83 MS: 5 =0.06 (0.29); #32) = 0.22
Role P.: ¢’ =1.84* (0.78); 1(34) = 2.35
Time
(pre/post condition) Self: ¢’ = 0.70 (1.10); #32) = 0.64 AProsocial Attitudes
DISCUSSIONS

In our study we have designed a standardized method that includes both impersonation and
dramatic action induce role-play in a reproducibly and generalizable manner. To isolate the
effects of impersonation, we designed a control task based on dramatic (social) action without
impersonation. Using this paradigm, we were able to compare the effects of a specific social

interaction with and without role-play. We found that role-play significantly increased positive
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affect as a function of basal salivary oxytocin levels. This finding could suggest either that
participants with higher oxytocin levels immerse in the role-play task more easily, or that
oxytocin levels and role-play have converging actions on psychological process and brain
structures underlying affect. The gains in positive affect following role-play were correlated with
increases in prosocial attitudes scores. Although a role-playing task might be perceived as
stressful, anxiety levels at the end of the role-play session were significantly lower than those at
the beginning. Negative emotions are associated sometimes to theatrical performance, and they
can be attributed to the cognitive dissonance produced by discrepancies between personal beliefs
and performed actions (Haarhoff, 2018), as well as to stress induced by high stakes involved
especially in professional theatre. Despite this, participants showed a similar decrease in negative
emotions following role-play and control conditions.

Several psychological processes could account for the observed results. As early
developmental psychologists like (Piaget, 1952) and (Vygotsky et al., 1978) noted, pretend role-
play and emotion regulation seem to be ontogenetically intertwined. Regardless of age, emotion
regulation is thought to include the use of both effortful and automatic processes that serve to
reduce the intensity or frequency of certain emotional states (e.g., lability) and to increase the
ability to generate and sustain other emotional states (Hadley et al., 2019). It is suggested that
role play may provide an ‘“unusual opportunity” to learn to maintain ‘“comfortable and
stimulating” levels of emotional arousal and that successfully doing so will lead to rewarding
positive emotions (Fein, 1987, 1989).

Due to its goal orientation and structure according to context-established social rules,
role-play should be the preferred medium to enact, exercise and refine the set of processes used

to manage feelings, collectively referred to as emotion regulation. More so, specific emotion
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regulation skills can be enhanced through teaching and modeling, with role-play being one of the
traditional ways to successfully improve emotion regulation skills (Hadley et al., 2019). Multiple
potential processes, both inhibitory as well as automatic self-soothing, could be consistent with
our observations of increased positive and decreased negative affective states after role play.

Role-play involves attention towards the actions of play, in our case answering from the
perspective of the fictional character. It has been argued that a complex type of attention is
needed for role-play, involving attentional orienting, episodic retrieval, and mental imagery,
together producing in actors a “split consciousness” (Brown et al., 2019). One possible
explanation for the observed decrease in anxiety levels might be attributed to the proposed shift
in attention from self, due to strong allocation of attentional resources involved in role-play.

Higher anxiety levels at the beginning self-condition predicted lower gains in positive
affect but not for role-play suggesting that role-play condition can produce positive affect also on
participants experiencing anxiety at the beginning of the role-play condition.

Play is proposed as a generator of positive emotions (Magnuson & Barnett, 2013; Ol¢ar,
2013; Panksepp, 1993, 2000). Social interaction alone can produce positive affect (McIntyre et
al., 1991; Papasteri et al., 2020) with effects determined by interaction valence, personality traits
and biological factors (Berry & Hansen, 1996; Mclntyre et al., 1991; Monninger et al., 2022;
Papasteri et al., 2020). In our study, both experimental and control conditions were social, but
positive emotion increase was significant just in the role-play condition. We can attribute the
observed increase in positive affect to a feeling of relief based on accomplishing a more difficult
task, but also to the element of “fun” brought by the playful condition induced by role-play, the
funny character as well as the funny hat. Clown therapy is an established intervention for

different psychological conditions, associated laughter but also paradoxes and twists of action

21



contributing to the associated benefits (Gordon et al., 2018). A previous study done found that
affect outcomes of role-play might be dependent of emotional content of the role-play, theatrical
representations of aggressive behavior increasing auto reported levels of depression both for
spectators and performers (Berceanu et al., 2020).

As expected by our hypothesis, the higher positive affect was associated with higher
changes in prosocial behavior as measured by APS confirming the facilitation of opinion change
through role-play experiences as well as the importance of positive affect in the process.

We can also attribute the changes observed in prosocial attitudes to the use of theory of
mind capacity in role-play condition. APS items reflect behaviors and feelings that can be traced
to four types of actions: “sharing, helping, taking care of, and feeling emphatic”. The “Unlucky”
character would always seek to help others, always consider that the others will help him, will be
empathic to the others, would be highly disposed to share with everybody and caring for both
humans and animals. Role-play condition would put participants in the condition of stating that
such behaviors actions and feelings would be characteristic for them, facilitating opinion change.
Even with a low degree of embodiment, using the hat as accessory is increasing a contamination
effect from the character attitudes towards one owns attitudes as previous studies have shown
(Iani, 2019; Janis & King, 1954; Janis & Mann, 1965; King & Janis, 1956).

Cognitive schemas, normative beliefs, world schemas and scripts - are stored in memory
and activated by salient cues and further act as guides for social behavior (Huesmann, 1998).
Cognitive scripts incorporate declarative and procedural knowledge, prescribing responses. As
the activation of scripts repeatedly support responses that have consistent and desirable
consequences, the scripts themselves become more salient and readily accessible (Huesmann,

1998). The more extensive and primed the networks are, the more accessible they get
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(Huesmann, 1998). The scripts and schemas one has are shaped and reinforced into one’s long
term memory by enactive learning (Huesmann, 1998) so in a role-play action, own cognitive
schemas might be re-shaped by cognitive schemas proposed by the induction script and enacted
through verbal action by the participant.

If we think about role-play as a form of play, then reward anticipation, specific to play,
might explain some of the observed outcomes. A well-known neural substrate for positive affect
is the mesolimbic reward system, specifically the release of dopamine from ventral tegmental
area (VTA) into the nucleus acumbens (Arias-Carrion et al., 2010). Work in animal models has
shown that both of these structures express receptors for the oxytocin hormone, and that activity
of oxytocin fibers can trigger the release of dopamine in this mesolimbic circuit (Ddlen et al.,
2013; Hung et al., 2017). Modulation of VTA activity by oxytocin was also observed humans in
a task involving rewarding and non-rewarding social stimuli (Groppe et al., 2013). Although we
do not observe a significant effect of role-play on salivary oxytocin levels post role-play
condition, a possible increase might be concealed by task parameters that drive a decrease in
oxytocin levels, as we see for the control task. However, the higher levels of oxytocin before the
experiment predicted higher gains in positive affect for role-play but not for control condition,
indicating a specific substrate involved for the role-play beside social interaction aspect, which is
present in both conditions.

In the case of prosocial attitudes, both oxytocin and serotonin action in the nucleus
accumbens have been implicated in driving increased social engagement. In humans, changes in
central serotonin are difficult to investigate. However, future work should determine if medically

increasing brain serotonin (for example by MDMA administration) could saturate the effects of
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role-play on prosocial attitudes. Also investigating the role of reward, flow and dopaminergic
involvement through brain imaging should be considered.

In acting as well as other forms of role-play, as for instance in RPG (role-play games) or
LARP (live action role-play), different strategies can be used to role-play (Kipper, 1986; Kipper
& Har-Even, 1984). Although approaches and strategies in role-play can be very different as in
mime, realist acting or shamanic rituals and each of these approaches of role-play could involve
different psychological process and subsequently different brain processing substrates it is
proposed that they all share a common ground at the level of “proto-acting” (Brown, 2017).
Further studies are needed to enlarge knowledge on neural and psychological process involved in
role play, combining them with strategies for imaging and neurochemical components. Such
studies would bring light to crucial aspects of role-play contributing to a general understanding

of this human behavior at the basis of creativity in theatre and other arts.

Limitations

Although with a small sample (n=38) our study showed some strong significant results, it
will be important to repeat this study on a larger sample size. Participants in our study did not
have prior theatrical training so the novelty of the task, wearing a funny hat might also have a
contamination effect at affect level, but this could also be part of real-world role-play experience,
where make-up, dress and experiencing the other is key component.

It is important to note that salivary oxytocin does not accurately reflect central oxytocin
levels and its importance and mechanism of action for brain process remains to be elucidated

(Jurek & Neumann, 2018).
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The questionnaire used to measure prosocial attitudes (APS) was not designed for
repeated measures but to capture traits, so it was used in our study with a different purposed than
its validation. We consider the measure as a tool to observe opinion change, previously reported
to be produced by role-play (Janis & King, 1954; Janis & Mann, 1965). In a follow up study with
10 participants at three sessions of role-play and 10 different participants in control condition (no
intervention) we have observed that participants in role-play also had significantly higher scores
for positive affect after the third sessions of role-play, but not participants in the control
condition. At a follow up of 10 days those changes were still present for role-play condition but
not at significance level.

Our study did not control for participant gender impact on psychological and biochemical
measures. Similarly, we did not control for the gender of interviewer and experimenter - all
interviewers in our study were females. A further study accounting for gender influence is of

interest and it should include male experimenters.
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