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Abstract

When attention is focused on self representation(s), the ability to evaluate one’s internal sensations is enhanced, accord-
ing to previous research by Ainley and colleagues (Consciousness and Cognition, 22(4), 1231-1238, 2013). Self-
representations are usually distinguished between bodily and narrative. Both bodily and narrative representations im-
prove decision-making processes, in that the consideration of alternatives is informed by sensations experienced deep
inside the body (e.g., anxiety) as suggest by the literature (Noél, Brevers & Bechara in Frontiers in Psychiatry, 4, 179,
2013). The objective of the present study is to analyze the decision-making process in multiple conditions of stimulated
self-representations. Participants played the lowa Gambling Task three times (a baseline without stimuli and two
randomly ordered stimulations to prime bodily and narrative self-representations). While no significant differences
emerged regarding advantageous choices, participants showed loss frequency bias in the condition with bodily-self
representation priming. Two interpretations are proposed: bodily-self focus acted as a distractor diminishing participants’
commitment to long term outcomes or enhanced interoception promoted aversion to losses. Directions are given for

future research and clinical implications.
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Introduction

Over the years, the self has been conceptualized in many ways in
psychology, neuroscience, and philosophy (Strohminger, Knobe,
& Newman, 2017). The self-concept is a system of cognitive and
affective structures (“‘schemas”) that lends coherence and struc-
ture to one’s significant experiences (Christoff, Legrand,
Cosmelli, & Thompson, 2011). In particular, the self acts to
maintain a homeostasis between an individual and his or her
social context promoting subjective well-being (Sui &
Humphreys, 2015). In other words, self-representations are rele-
vant regulators of behaviors (Markus & Kunda, 1986) and act as
an integrative hub linking together information and cognitive
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processing to direct actions, pursue goals, and regulate emotions
(Mancha & Yoder, 2015; Markus, Smith, & Moreland, 1985;
Riesmeyer, Hauswald & Mergen, 2019). Studies from social
psychology usually refer to the self as one’s representations of
characteristics, personality traits, social preferences, and values
(Choi, Cho, Seo & Bechtoldt, 2018; Thagard & Wood, 2015).
According to this view, an individual could have multiple and
context-dependent self-representations expressed in an interrelat-
ed memory network (McConnell, Shoda & Skulborstad, 2012).
These multiple selves are related to group belonging (e.g., “social
identity”) (Tajfel, 1974) as well as self-perception and aspirations
(e.g., actual, ought, and ideal self) (Higgins, 1987) and are inte-
grated within long-term memory, yet they are fluid and could
change due to external stimuli (e.g., contexts) (McConnell et al.,
2012). Moreover, multiple selves affect decision making (DM)
and behaviors, in that people make choices relying on thoughts
and convictions integrated in their past, current, or ideal/future
self (Jamison & Wegener, 2010).

In cognitive science, the idea of multiple selves relates to
another kind of differentiation, namely that between the
body, as the source of perceptual/procedural knowledge
(“what we feel”), and declarative memory (“what we know”)
about ourselves (Roelofsma & Kurt, 2013). This echoes
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James’ original distinction between bodily and narrative
selves (James, 2011). Firstly, the bodily self is “an integrated
system characterized by matching of sensory—motor informa-
tion”, not detached from experience (Legrand, 2006, p. 111).
Bodily self relates to an idea of embodied self or the body as
an expression of implicit knowledge about body-effectors
and actions (Frassinetti, Ferri, Maini, Benassi & Gallese,
2011). Consistently, experimental evidence shows that brain
areas reflect appearance and location of the body in terms of
self-identification or body-ownership (e.g., which limbs are
part of my body), self-location (e.g., where my body is in the
space), and first-person perspective (one’s subjective percep-
tion of the world) (Blanke, 2012). For example, Salomon and
colleagues (2017) reported that the integration of bodily
stimuli within the peri-personal space highlighted the bodily
self-consciousness, especially in terms of both self-
identification (the experience of the self in the own body)
and self-location (the experience of the self in a specific
location in the space). Second, the narrative or autobiograph-
ical self is related to stored knowledge about experience and/
or anticipated ideas about the future, referring to historical
aspects of one’s own life (Sui & Humphreys, 2015). The nar-
rative self emerges by retrieving memories about one’s bio-
graphical information (ranging from simple identity-relevant
facts, such as date and place of birth, to life events as high
school graduation) and personality traits (e.g., being honest)
(Araujo, Kaplan, Damasio & Damasio, 2015). Additionally, it
could be strongly affected by specific traumatic experiences,
such as illness (Sebri, Triberti & Pravettoni, 2020a; Triberti,
Gorini, Savioni, Sebri & Pravettoni, 2019). The self ex-
changes information with the episodic memory system to pro-
duce the sensory-perceptual-affective reconstruction of expe-
riences and sustains long-term self-representations (Singer,
Blagov, Berry & Oost, 2013). This memory system model is
based on retrieving autobiographical narratives by memory
storage thanks to “self-event connections” which integrate
specific episodes into the subjective life-story (Merrill,
Waters & Fivush, 2016). Moreover, the narrative self and its
related memories are relevant for social interactions. Dominey
and colleagues (2017) showed that the narrative history of
shared social interaction with others is a central component
of the self. The authors evidenced that the ability of a nar-
rative companion (e.g., a robot) can accompany individuals
with impaired narrative memory in the recording and shar-
ing of memories with a new level of alternate and augmen-
tative communication that helps to maintain positive social
interactions. Historical and biographical events indeed al-
low individuals to generate an account of their ongoing
body states, directly influenced by interoceptive signals
from body changes (e.g., the perception of thirst and hun-
ger) as well as exteroceptive signals from the context (e.g.,
external pressure on the body) at a specific moment in time
(Araujo et al., 2015).

@ Springer

These two facets of the self, narrative and bodily, are not
independent but in a continuous relationship with each other
and with the external environment. Consistently, Damasio
(2010) proposed a taxonomy based on the grounding of the
narrative self in bodily self-processes through autobiographi-
cal memories. This way, bodily and narrative self could be
defined as a hub to process information through the associa-
tion between perception, memory, and decision-making (DM)
(Sui & Humphreys, 2015). These traditional multiple interac-
tions are possible thanks to exteroception (outwardly- directed
five senses), interoception (awareness of inner states such as
thirst, hunger, heartbeat), and proprioception (perception of
one’s own position and movement) processes which are help-
ful to explore individual self-related information and
cognitive—affective processing (Di Lernia, Cipresso, Pedroli
& Riva, 2018; Sebri, Savioni, Triberti, Mazzocco &
Pravettoni, 2019; Sebri et al., 2020b). This way, the ability
to focus attention on oneself is not just the awareness of one’s
own mental and bodily states but also a fundamental tool to
plan and implement actions (Bermudez, 2011). For example,
Piff and colleagues (2015) reported that feelings of a small self
(i.e., a diminished sense of the own self, such as one’s goals
and interests to be less significant compared with a greater
good) promote ethical decision making in terms of generosity
and pro-sociality behaviors.

This is consistent with the “perceptual accuracy hypothe-
sis” (Silvia & Gendolla, 2001) that explains how interoceptive
and exteroceptive self-focused attention increase the ability to
judge somatic and cognitive aspects of the self. According to
the study of Ainley and colleagues (2013), self-focused atten-
tion could be increased by the mere presence of a mirror or by
looking at a picture of one’s face. Specifically, they contrasted
a condition in which participants looked at their face (the
bodily self-stimulus) with another in which they looked at
self-relevant words (the narrative self-stimulus); results show
that both self-focus conditions were equally effective to im-
prove accuracy in a heartbeat awareness task. Similarly,
Northoff (2007) evidenced that the more the stimulus is cor-
related to individuals’ sense of belongingness, the more
strongly it can be associated with the self. The authors
highlighted that self-related stimuli in memory task require
stronger involvement of own narrative encoding and retrieval
induced by one’s face. On this basis, it is paramount to under-
stand how self-representations enhance by bodily and narra-
tive selves’ stimuli affect cognitive processes.

Does Self-Focused Attention Influence Decision
Making?

The inner self-perception is associated with decision-making
processes, as showed by Werner and colleagues (2009). The
authors demonstrated that people with high interoceptive abil-
ity performed better in DM tasks such as the lowa Gambling
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Task (IGT) (Bechara, 2008), which is a tool to assess DM
processes. In this task, participants choose cards from four
different decks (A, B, C, D) to maximize gains and minimize
losses. Two decks (A and B) offer $100 reward, on average,
and large punishments and the other two (C and D) offer $50
rewards, on average, and small punishments. Generally, par-
ticipants learn how to collect money as a functional process of
DM in healthy people (learning effect) (Bechara et al., 1997).
Consistently, bodily feedback theories (Price & Harmon-
Jones, 2015) showed that anticipatory bodily signals can in-
fluence decisions by giving access to relevant internal sensa-
tions in the evaluation of alternatives. This is in agreement
with Dunn and colleagues (2010) who demonstrated that in-
tuitive DM processes depend on whether anticipated bodily
signals lead to advantageous or disadvantageous decisions.
Moreover, Baumeister (1984) sustained that dispositional
self-consciousness and attention to internal sensations can in-
fluence cognitive functions during a task, possibly even
impairing performance due to distraction. However, consis-
tent evidence about the relation between self-focused attention
and decision-making is scarce; Sokol-Hessner and colleagues
(2015) showed that individuals with higher interoceptive abil-
ities showed increases in loss aversion. Loss aversion is the
tendency to overweight losses compared with equivalent-
sized gains as a central element of prospect theory and it
explains deviations from the expected outcomes (Gal &
Rucker, 2018; Tversky & Kahneman, 1992). On the contrary,
people with affect perception disorders such as alexithymia
(Sokol-Hessner & Rutledge, 2019) and overall amygdala
damages (De Martino, Camerer & Adolphs, 2010) showed
lower loss aversion.

In general, there are two ways the self can impact
DM: first, as inner information (sensorial, interoceptive
factors) it improves the assessment of alternatives, by
making the decision-maker more aware of his or her
own “gut” responses; secondly, in terms of the narrative
self, it is a reference point for values and motivations to
orient important decisions. In the following study, we
will investigate the first issue, specifically the effect
on decision-making of two experimental manipulations
of self-focus, namely bodily and narrative (Ainley et al.,
2013).

It is possible to state fundamental hypotheses for the pres-
ent work:

(Hp1) participants will perform more advantageous de-
cisions in the IGT when the bodily or the narrative self'is
primed than in a baseline condition with no self-priming.
Indeed, autobiographical memories and emotions can in-
fluence how we make decisions; secondarily, observing
one’s own image increases the ability to make decisions,
for example in the context of moral choices (Ploner &
Regner, 2013);

(Hp2) participants will show loss frequency bias in the
lowa Gambling Task when the bodily or the Narrative
Self'is primed compared with baseline condition with no
self-priming. Loss frequency bias is the tendency to gam-
ble with decks with infrequent but heavier punishments
(Cassotti et al., 2014). There is a debate in the literature
on whether such patterns of choice should be considered
advantageous or disadvantageous (Cassotti et al., 2014)
as participants are avoiding to be punished often. Such
pattern of choice emerged in children and adolescents
compared with adults (Cassotti et al., 2014), as well as
in older participants (Beitz, Salthouse, & Davis, 2014),
and in pathological conditions such as schizophrenia,
where it has been associated with impairments in working
memory (Brown et al., 2015). It is possible that loss fre-
quency bias will emerge in participants in experimen-
tal conditions if self-focus is distracting (Baumeister,
1984) and will make participants more likely to forget
about recent outcomes, less likely to concentrate to
inhibit intuitive strategies, and therefore less likely to
consider long term outcomes. Moreover, previous
studies showed that the focused attention on inner
processes predicts aversion to losses in monetary
choices tasks (a phenomenon consistent with loss fre-
quency bias in the lowa Gambling Task) because the
heightened subjective intensity of choice-relevant
emotional signals magnifies the weight placed on
losses (Sokol-Hessner et al., 2015);

(Hp3) sex differences will influence results in deci-
sion-making. Many studies show that sex influences
DM but the debate is still ongoing. In general, the
literature showed that females have higher levels of
loss aversion and invest less in risky decisions,
while males are less conservative, and more vulner-
able to risk-taking (Charness & Gneezy, 2012).
Moreover, as the present study aims to manipulate
self-focused attention to influence decisions, it may
be important that females are more sensitive to so-
cial context and more convinced that negative pos-
sible selves might develop (Stevenson & Clegg,
2011). Other research, instead, affirms that there is
no difference between males and females in the
quality of DM, in contrast with the earlier literature.
Possible differences, in fact, could be related to
information access, personality types, and experi-
ence commonly associated with genders rather than
to sex (Johnson & Powell, 1994);

(Hp4) there will be a growing improvement of total profit
and a decrease of the time over the conditions as a learn-
ing effect. The pressure of touch could become also
fainter over time as a result of more confidence and/or
ability in the IGT due to exercise (Stanton, Liening &
Schultheiss, 2011).

@ Springer



Curr Psychol

Methods
Ethics Statement

At the beginning of the experimental study, participants
signed a written consent; they were volunteers, not compen-
sated (no incentive reward was given), and free to withdraw
from the study at any time without the need to justify their
choice.

Participants

Researchers proposed the study participation by asking people
aged older than 18, promoting mouth-to-mouth communica-
tion, and posting a brief announcement on online social net-
works, such as Facebook pages. People were welcomed to
share the invitation to participate in the research study provid-
ing contacts of researchers (e.g., telephone number and email
address) following a snowball sampling technique to increase
the number of participants. Young adults characterize the ma-
jority of the total sample (2536 years) (Shook et al., 2019),
individuals with a graduate degree and white-collar employers
(see Table 1).

We ran a priori power analysis to assess the risk of incur-
ring Type II errors given the expected medium effect size.
Analyses were run with GPower (Faul, Erdfelder, Lang, &
Buchner, 2007), with power (1-b) set at .80 and an equal to
.05, one-tailed. Analyses indicated 28 participants as the total
sample size necessary. Participants were 30 adults (16 fe-
males) and the mean age was 28,83 (SD = 5,65). Only one

Table 1 Socio-demographic characteristics of the current sample
Total sample (N=30)
n %
Gender
Male 14 46.66
Female 16 53.33
Age
Younger adults (25-36 years) 30 100
Older adults (60+ years) 0 0
Education
HS diploma or less 23.33
Bachelor degree 26.66
Graduate degree 15. 50
Employment
Students or unemployed 3 10
Blue-collar 16.66
White-collar 18 60
Self-employers 4 4
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participant had previous knowledge, albeit only anecdotal,
about the IGT.

Materials
Stimuli

Stimuli were created based exactly on the description by
Ainley et al. (2013). The authors used this method to intending
to influence interoceptive awareness by manipulating atten-
tion focused on narrative and bodily selves. After obtaining
informed consent, the researcher explained the study and its
phases and took by a smartphone a digital photograph of the
participant’s face with a neutral expression. This was the bodi-
ly self-conditioned stimulus. The researcher moreover asked
participants to provide 6 self-relevant words, specifically their
first name, their city hometown, the name of the school they
recently attended, their university course, the name of their
best friend, and the name of the most important person in their
life at present. These words represented the stimulus of the
narrative self-condition. The digital photograph was mirror-
reversed in the center of the screen and autobiographical
words were presented in white font on a black background,
arranged in a hexagonal pattern that took up the same area of a
computer screen as the picture. A black screen with a small
white fixation cross (1 cm_ 1 cm) in the center of the computer
screen was treated as a baseline condition.

Task

Bechara and colleagues (1994) to assess DM created the lowa
Gambling Task (IGT). In a laboratory context, they give 2000
fake dollars to the participant as start with the aim to maximize
profit by repeatedly selecting cards from one of four decks (A,
B, C, and D). Participants have 100 trials to play and each
deck gives a profit or a loss. Overall, decks A and B yield on
earning of $100, on average, and large punishments, while
Deck C and D yield an earnings of $50, on average, and small
punishments (Bechara et al., 1997). However, after 10 selec-
tions from each of the decks, participants incur a net loss,
which is higher in decks A and B. Decks A and B are defined
“disadvantageous” because riskier decks, instead decks C and
D are considered as “advantageous”. Differences between
decks are related not only to long-term outcomes, but also to
the number of losses vs gains (“gain frequency”). Specifically,
gain frequency is high for decks A, low for decks B and D,
and null for deck C (Horstmann, Villringer & Neumann,
2012). The frequency and magnitude of gains and losses are
not disclosed to participants; the ability to make better deci-
sions is learned through the experience of sampling of rewards
and punishments across decks (Bellani, Tomelleri &
Brambilla, 2009). For example, outcomes of previous choices
can adjust future decisions during the task. The computerized
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version of the task is now more used; no differences have been
reported with decks of paper cards (Bowman, Evans, &
Turnbull, 2005). Since its creation, it is now used as a behav-
ioral instrument to assess risky DM as well as a clinical tool
(Chiu, Huang, Duann & Lin, 2018). Several outcomes can be
measured within the task, such as total money won, total time
spent, key pressing duration, the frequency of cards taken by
each deck (Bolla, Eldreth, Matochik, & Cadet, 2005).
Furthermore, two variables directly associated with the DM
process: the difference between total advantageous cards and
total disadvantageous cards [(C + D) — (A + B)], which is con-
sidered a global measure of advantageous DM, and the loss
frequency bias or preference for decks with a low frequency of
punishments (losses) [(B+ D) — (A +C)] (Besnard et al.,
2015).

Procedure

Once arrived at the laboratory, participants were welcomed in
a quiet room by a researcher and seated in front of the com-
puter screen. A tablet with the IGT was put in a position below
the computer screen. Firstly, the experimenter took a picture
of the participant, asked for some personal information, and
explained how to play the IGT following accurately the in-
structions by Bechara (2008). Then, the researcher turned off
the light of the room and sat quietly 2 m behind the participant.
After a brief training trial to understand how to play the IGT
(15 s), participants were prompted for every three trials to
keep their eyes on the computer screen for a minute for each
stimulus (baseline, bodily and narrative self). Specifically, at
the beginning, a small white fixation cross was placed on the
computer screen to all participants (baseline condition). Then,
the digital photograph previously taken (bodily stimulus) and
the autobiographical words collected (autobiographical stim-
ulus) were fixated in randomized, counterbalanced order
across participants. That is, 15 participants were randomly
assigned to narrative condition after baseline, with the remain-
ing 15 participants completing the bodily condition immedi-
ately after the baseline. The assignment of each participant to
the bodily or narrative condition as the first stimulus after
baseline was random. At the end, the two experimental con-
ditions (bodily and narrative stimuli) were randomly adminis-
tered to all participants but in a different sequence, while the
baseline was always the first condition. In general, participants
were not obliged to fixate on particular aspects of the stimuli
specifically; the experimenter advised them just to keep atten-
tion to the stimuli as much as possible. After each stimulus
fixation, participants completed the IGT on the tablet posi-
tioned just below the computer screen. During the task, the
stimuli (no stimuli, photograph, or words) were shown on the
computer screen, this way filling an important part of the
participants’ field of view. When they finished each specific
phase - baseline, bodily or narrative conditions and the lowa

Gambling Task - a pause of 3 min was guaranteed, where the
participants kept their eyes closed and rested. At the end of the
overall experiment, participants were debriefed on the aim of
the study and the experimenter answered their possible ques-
tions (Fig. 1).

Results

To assess Hp1, we computed the “net score” of advantageous
DM [(deck C + deck D) — (deck A + deck B)] (Cassotti et al.,
2014; Singh, 2016), to obtain the variable Advantageous
Choices. Then repeated measures ANOVA was performed,
with an experimental condition (baseline, bodily self, and nar-
rative self) as the within-subjects factor and Advantageous
Choices as the dependent variable. There was no significant
effect of experimental condition on Advantageous Choices,
F(2,58)=.289, p =.75, n2 =.01, although on average more
advantageous choices were made in the narrative self-focus
condition (18, SD =31.02) as well as in the bodily self-focus
condition (17, SD =34.89) than in the baseline condition
(14.1, SD=21.57).

To test Hp2, we computed the “net score” of loss frequency
bias [(deck B +deck D) — (deck A + deck C)], to obtain the
variable Loss Frequency. Then repeated measures ANOVA
was performed, with an experimental condition (baseline,
bodily self, and narrative self) as the within-subjects factor
and Loss Frequency as the dependent variable. There was a
significant effect of experimental condition on Loss
Frequency, F(2,58)=4.019, p=.02, n2 =.122; loss frequency
bias emerged in particular in the bodily-self condition (29.6,
SD =16.24), more than in the narrative self-focus condition
(20.8, SD =23.5) and the baseline (19.4, SD = 16.24). Paired-
samples t-test showed that the difference was significant both
in the bodily-self vs. narrative-self comparison (t=2.130,
p =.04) and in the bodily-self condition vs. baseline compar-
ison (t=-2.520, p =.01), while it was not in the narrative
condition vs. baseline comparison (t=—401, p =.69). To
check for order effects on this analysis, the counterbalance
order was included in the analysis (e.g., participants who were
exposed to the Bodily Self condition first vs. participants who
were exposed to the Narrative Self condition first): no signif-
icant effect of the stimuli presentation order was found, F(2,
56)=.131, p =.87, > =.005.

To test Hp3, both Advantageous Choices and Loss
Frequency Bias scores from the three experimental conditions
were analyzed in six independent samples t-tests by sex to
assess differences between males and females (see Table 2).
No significant differences emerged. Males and females’
scores were not significantly different in any other variable
of the study (see Table 2), except for Total Gains in the
bodily-self condition, with males gaining significantly more
than females (t=2.075, p =.047). Moreover, two mixed-
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Fig. 1 A schematic representation of the experimental procedure

design ANOV As were conducted to analyze possible interac-
tion effects between sex and the experimental conditions, with
Advantageous Choices and Loss Frequency as dependent var-
iables. Mixed Design ANOVA on Advantageous Choices did
not yield significant results regarding interaction effects,
F(2,27)=1.487, p = .244, n2 =.099; also the Mixed Design
ANOVA on Loss Frequency did not yield significant results
regarding interaction effects F(2,27)=2.326, p =.117,
N’ =.147.

To test Hp4, repeated measures ANOVAs have been con-
ducted to analyze differences in Total Time, Response Time,
Pressing Duration and Total Gains by the three conditions
(baseline, bodily self and narrative self) as the independent
variable. There was a significant effect of experimental con-
dition on Total Gains, F(2,28)=2.476, p =.045, n2 =.199;

Table 2
across baseline, bodily self and narrative self-conditions by sex

NO TIME CONSTRAINTS

BASELINE CONDITION

BODILY STIMULUS

NARRATIVE STIMULUS —

Counterbalanced across participants

total gains differences emerged in particular in the bodily-
self condition (2244.1, SD=1160) and in the narrative self-
focus condition (2221, SD =1047.4) than in the baseline
(1719.1, SD =664.5). Paired-samples t-test showed that the
difference was significant both in the bodily-self vs. baseline
comparison (t=—2.417, p =.022) and in the narrative-self
condition vs. baseline comparison (t=—2.398, p =.02), while
it was not in the bodily-self condition vs. narrative-self condi-
tion (t=.123, p =.903).

There was a significant effect of experimental condition on
Response Time, F(2,28)=11.985, p =.00, N2 =.461; re-
sponse time differences emerged in particular in the bodily-
self condition (1206.2, SD = 547.6) and in the narrative self-
focus condition (1214.1, SD =439.1) than in the baseline
(1540.3, SD =455.5). Paired-samples t-test showed that

Average and standard deviations of both advantageous choices, loss frequency bias, total gains, response time, pressing duration and total time

Advantageous choices Loss frequency Total gains Response time Pressing duration Total time

M SD M SD M SD M SD M SD M SD
M 124 15.7 19.8 15.1 15642 3768 15279 4062 106.1 149 1475 403
?ASELINE 15.6. 26 19 17.6 18546 8299  1551.1 507.8 101.3 23.7 1513 493
M 25.8 404 378 285  2689.2% 1250  1063.8 3665 115.1 25.9 1035 365
?ODILY-SELF 9.25 282 223 218 1854.6% 949 13308 654  117.6 30.8 123.1 532
M 18.8 38.6 274 257 2491 13131 1113.2  299.9 109.2 25.6 1092 307
EARRATIVE-SELF 18.7 23.8 15 204 1984.6 7065 13024 5265 1159 32 1295 49
*p <.05
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participants took less time to make choices on average in
bodily self e narrative self than in baseline (t=3.135,
p =.00; t=4.982, p=.00), while it was not in the bodily-self
condition vs. narrative-self condition (t=-—.097, p =.923).
There was a significant effect of experimental condition on
Pressing Duration, F(2,28) =5.818, p =.00, n2 = .832; press-
ing duration differences emerged in particular in the bodily-
self condition (116.48, DS =28.2) and in the narrative self-
focus condition (112.7, SD = 28.9) than in the baseline (103.5,
SD =19.9). Paired-samples t-test evidenced that participants
show less Pressing Duration to make choices on average in
bodily self e narrative self than baseline (t=-3.454, p=.00;

=-2.048, p =.05), while it was not in the bodily-self condi-
tion vs. narrative-self condition (t =.899, p =.376). There was
a significant effect of experimental condition on Total Time,
F(2,28)=11.465, p=.00, n2 =.450; total time differences
emerged in particular in the bodily-self condition (114,
SD =45.5) and in the narrative self-focus condition (120,
SD =42) than in the baseline (149.53, SD =44.6). Paired-
samples t-test showed that participants took less Total Time
to make choices on average in bodily self e narrative self than
baseline (t=3.894, p=.00; t=4.567, p=.00), while it was not
in the bodily-self condition vs. narrative-self condition (t=
=770, p = .447).

Discussion

This study explored the possibility to influence DM by pro-
moting self-focused attention on their bodily and narrative
selves. As showed by Werner and colleagues (2009), people
with high self-focus attention make better decisions in a task
such as the lowa Gambling, because they are more responsive
to internal sensations (e.g., anxiety) that can signal risks or
opportunities. Ainley and colleagues (2013) showed that
interoception could be manipulated by experimentally prim-
ing self-focused attention: both when counting their own
heartbeats in front of a picture of themselves (bodily self-
focused attention) or personally-relevant words (narrative
self-focused attention), participants were more accurate than
in baseline condition without any kind of stimulation. Basing
on this literature, the present study replicated the experimental
setting but with the IGT in the place of the interoception task
to analyze the possible effect of self-focused attention on DM.
No significant differences emerged between the three condi-
tions regarding advantageous choices: this contradicts Hpl
and seems to argue against the idea that self-focused attention
may improve the quality of decisions, at least in the traditional
conception of the IGT (i.e., C and D decks are the advanta-
geous ones in terms of long-term outcomes). Empirical find-
ings showed that higher dispositional self-focused attention
influences negative affects (e.g., depression and anxiety) lead-
ing to maladaptive processing routines that contribute to stress

vulnerability and problem resistance (Bahrami, Kasaei &
Zamani, 2012; Gropel, 2016; Pena & Losada, 2017). Indeed,
we argue that the manipulation of self-representations could
affect individuals with high self-focused attention especially
due to their tendency to reflect on their self and sensations.
In line with Hp2, participants preferred decks with low loss
frequency in the bodily self-focus condition compared with
the others. We propose two possible interpretations of this
result. As hinted at in Hp2 as originally formulated, it is pos-
sible that primed self-focus acted as a distractor for partici-
pants, partially hindering their DM process so that they were
less able to decide in favor of long-term outcomes. It is im-
portant to notice that participants in this condition looked at a
picture of themselves, which according to research in other
fields (i.e., reaction to selfies) could be an emotionally intense
stimulus because related to the evaluation of one’s appearance
and social judgment (Shin, Kim, Im, & Chong, 2017). A study
by Hotton and colleagues (2019) reported that distractions
affect decision making due to the increment of higher perfor-
mance anxiety. One less parsimonious yet interesting interpre-
tation would be related to the actual priming of bodily-self
focus. As previously said, self-focused attention has been
shown impacting DM because it allows individuals to be more
responsive to internal sensations associated with the evalua-
tion of alternatives (Werner et al., 2009). Since the effect ap-
peared only in the condition priming focus on bodily self-
representation, it is possible that it made participants more
sensitive to internal cues, for example, feelings of anxiety
and discomfort related to punishment. For this reason, when
participants were primed to pay attention to their bodily self-
representation, they were keen to avoid frequent punishments/
losses instead of pursuing long-term outcomes. In this regard,
Sokol-Hessner and colleagues (2013) evidenced that the per-
ception of bodily states and their intensity as choice-relevant
emotional signals may magnify the relative weight related to
losses over decisions under risk. Moreover, loss aversion is
related to the immediate experience of realized losses or wins
without long-term emotional consequences if the experience
of losses has not significant lasting consequences (such as
small size) or its impact may be diluted by time. Loss aversion
is more strongly connected to behaviors when expected value
representations are corrupted by the tendency to persevere
(Worthy, Pang & Byrne, 2013). Moreover, positive state
moods have been correlated to higher reactivity (e.g., in-
creased loss aversion); IGT indeed relies more on affective
DM (“hot” processes) than calculated decisions (“cold” pro-
cesses) with the frequency losses’ role (Bechara, 2008). Such
interpretation is interesting because loss aversion is mainly
regarded as a stable trait (Sokol-Hessner & Rutledge, 2019),
while in this study it appears influenced by experimental stim-
uli and related participants affective mood. Finally, consider-
ing the Perceptual Accuracy Hypothesis by Silvia and
Gendolla (2001), one’ self-focused attention stimulates
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emotions like shame which may directly increase the tendency
to avoid big losses. If self-focused attention enhances aware-
ness of internal sensations, focusing on appearance can sub-
sequently lead to body shame and dissatisfaction (Moradi &
Huang, 2008) as a result of the self-objectification phenome-
non. For example, literature evidenced that people made tem-
porarily aware of their appearance perform worse on various
tasks such as math ones (Fredrickson, Roberts, Noll, Quinn &
Twenge, 1998) and showed more attentional interference in a
Stroop task (Quinn, Kallen, Twenge & Fredrickson, 2006). In
our opinion these interpretations are not mutually exclusive,
possibly both effects concurred in generating loss frequency
bias in the bodily self-priming condition.

Furthermore, in contrast with Hp3, the present study did not
observe effects of sex, besides males obtained more final gains
compared to women, which is consistent with the study by
Singh (2016) on the IGT. Since the brain lateralization is de-
fined as an asymmetrical engagement of the two hemispheres,
IGT shows the most prominent sex-differences in lateralization
(Bolla, Eldreth, Matochik & Cadet, 2004). Further, neuropsy-
chological studies affirmed that the right hemisphere is more
involved than the left in advantageous choices (Buelow &
Suhr, 2009). Considering that males tend to show greater func-
tional right-lateralization of cognitive control whereas females
show activation in the left hemisphere predominantly (Bolla
et al., 2004; Huster, Westerhausen, Kreuder, Schweiger &
Wittling, 2009), advantageous IGT decisions and task perfor-
mance reflect differences in lateralized cognitive control
(Singh, 2016). However, given the relatively high effect sizes
of the results, it is not possible to completely rule out Type Il
error, so that further studies with bigger samples might find a
significant interaction with sex.

Moreover, findings show there was not mere learning ef-
fect (e.g., participants did not perform better in the two exper-
imental conditions because of the mere repetition of the IGT).
This confirms that task repetition does not always generate the
learning effect (Icellioglu, 2015). At the same time, analyses
showed that the randomized and counterbalanced stimuli did
not generate effects of order (i.e., narrative or bodily condition
as first after baseline did not affect participants’ performance).
These results are in accordance with Wolff and colleagues
(2019) who affirmed that self-control aiming at regulating
dominant impulses and behavioral tendencies do not always
work effectively during tasks. Individuals rely on global and
limited resources (such as emotion and attention regulations),
which cannot be immediately replenished and impair on their
capability of self-control.

Hp4 is partially confirmed with response time, total gains,
time of completion, and pressing duration being influenced by
the main independent variable: however, all of these results
just show differences between the baseline and the two exper-
imental conditions. Since specific influences of the two exper-
imental manipulations did not emerge, these results should
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probably just be interpreted as signs of a general learning
effect: while participants did not make choices that are more
advantageous in the experimental conditions, they became
faster due to the repetition of the task and training.

Conclusions

Our study corroborates the idea that self-representations and
self-focused attention influence DM, at least in terms of loss
aversion, and it contributes to the understanding of how inter-
nal sensations and representations play a role in selecting be-
tween alternatives. The result is interesting especially because
within-subjects manipulation of loss aversion is scarce in the
literature; on the contrary, loss aversion is usually recognized
as a stable trait (Sokol-Hessner & Rutledge, 2019). We pro-
posed an alternative interpretation of the result and took into
consideration that loss frequency bias could have been influ-
enced by the emotionally intense stimulus (picture of one’s
face) and so caused by distraction; however, the absence of
measures of interoception as used by Ainley and colleagues
(2013) is a limitation of this study. We tried to avoid task
overload (e.g., asking participants to perform the IGT and
heartbeat perception at the same time) to focus on the former
as the main hypothesis, but future studies may employ other
measurement tools to analyze whether effects on cognitive
tasks are related to variations in interoception. Another limi-
tation is related to the small sample size that may underesti-
mate the results. Furthermore, it could be interesting better
understand how individual factors (e.g., age) and context var-
iables affect IGT performance when self-focused attention is
manipulated. Referring to individual characteristics, literature
reported that atypical sensitivity to reward or punishment
(e.g., hypersensitivity to reward, hyposensitivity to punish-
ment, or myopia for the future, that is the insensitivity to
delayed or infrequent events, whether they be rewards or pun-
ishers) explain a poor IGT performance (Bechara, Dolan &
Hindes, 2002; Bull, Tippett & Addis, 2015). Also, since self-
focused attention is associated with internal and external stim-
uli (Kronrod & Ackerman, 2019; Tomita, Minamide &
Kumano, 2020), it is possible that they cannot be involved
in an experimental setting. Future research could replicate this
study in a natural environment as well as with a cross-
sectional model to assess differences in time development.
Moreover, ANCOVA models could be applied to assess the
influence of individual and context differences as covariates.

Furthermore, this study does not explore personality and
mood variables that may affect task performance (Shukla,
Rasmussen & Nestor, 2019). Additional research is needed
to measure how personality traits and mood states affect IGT
performance in individuals with high self-focused attention.
Moreover, although IGT is one of the main instruments to
assess decision-making processes, current contributions
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questioned its reliability and validity (Schmitz, Kunina-
Habenicht, Hildebrandt, Oberauer & Wilhelm, 2020). This
could be solved by replicating the present design with differ-
ent DM tasks, as well as other techniques for priming multiple
self-representations, taking into consideration the possible in-
fluence of emotions associated with one’s image. For exam-
ple, the Balloon Analogue Risk Task (BART), a computer
based-task that provides behavioral measures of risk-taking,
could be applied as a reliable instrument to assess decisions in
people who are strongly impacted by interoceptive sensations
(e.g., individuals with drug additions and gambling) (Noél
etal., 2013; Verdejo-Garcia, Clark & Dunn, 2012). This could
also explore whether loss aversion” manipulation can be guid-
ed by one’s attention towards internal sensations, that is an-
other lack of the present study. Additionally, to assess if the
bodily stimulus (e.g., seeing one’s face) is a distractor, the
present experimental study could be replicated in contexts
different from an experimental laboratory (e.g., ecological set-
ting) and with various stimuli. For example, showing unfamil-
iar faces of other people may be helpful to assess whether
faces are distracting stimuli in themselves and to what extent,
independently of any reference to the self. On the contrary, if
future evidences will corroborate the idea that seeing one’s
face influences decisions and behavior by improving self-
awareness, bodily self-related stimuli may be employed with-
in psychological interventions to promote healthy choices.
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