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Abstract
The relationships between the valence (positive or negative) of future imagined events and

personality dimensions were examined in patients with schizophrenia. Correlational analyses
showed that Extraversion was positively associated with the simulation of more positive future
events whereas a statistical trend between Neuroticism and negative emotional valence was
found. As in nonclinical individuals, personality is related to characteristics of mental time travel
in schizophrenia patients.

Introduction

Mentaltimetravel (MTT)involves boththe capacitytoreflecton pastexperiencesandtosimulate our
personal futures. Similarly to memories for the past, several lines of evidence suggest that the
emotional valence of future imagined experiences constitutes a key element to guide future behaviors
such asemotion regulation and decision-making (D'Argembeau and Van der Linden, 2007).

Concerningschizophreniaand episodicforesight,ithasbeenshown that individuals with schizophrenia
areimpaired inimagining specific and pre-experiencing future events (Chen et al., 2016; D’Argembeau
etal.,2008;deOliveiraetal.,2009),whichcanbecharacterizedbya “loss of future” (Ingvar, 1985). They
experience less vivid representations of personally significant future imagined events in comparison to
non-clinical controls (Allé et al., 2016) and these difficulties extend to the performance of foresightful
preparatory behaviors (Lyons et al., 2016). However, few studies regarding the emotional valence of
future imagined events have been conducted among schizophrenia patients. Raffard et al. (2013)
recently showed that difficulties in imagining future positive pleasant events were associated with
reduced goal- directed behaviors in schizophrenia patients. More recently,Goodby andMaclLeod (2016)
demonstrated that patients were impaired in their ability to imagine both positive and negative future
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events particularly with respect to the coming year. Importantly, increased self-reported hopelessness
was associated with reduced positive future thinking and increased negative future thinking, thus
confirming the majorimpor- tance of emotion for episodic foresightin clinical conditions.

From a clinical point of view further understand MTT in schizophrenia could represent the
possibility of new treatment strategies. Psychological interventions targeting the improvement of
episodic foresight capacity through the generation of more emotionally vivid prospective positive
imagery could be of particular interest for social functioning in schizophrenia (Ricarte et al., 2017),
one of the most resistant variables to psychological and pharmacological interventions (Kurtz et al., 2016).
Therefore, identifying the factors associated with MTT in schizophrenia deserves particular attention.

The present study focused specifically on the relationship between emotional valence of future
imagined events and personality traits based on the dominant five-factor model of personality, which
posits five main, relatively independent, broad personality dimensions: neuroticism, extraversion,
agreeableness, conscientiousness, and openness to experience (see e.g., John and Srivastava, 1999;
McCrae and Costa, 1999). Of these traits, neuroticism and extraversion are closely related to emotional
experiences.Indeed, thereisarobustrelationship betweenextraversionand positive affect,and between
neuroticism and negative affect (DeNeve and Cooper, 1998; Steel et al., 2008). Regarding
schizophrenia, several studies have reported that patients with schizophrenia present a personality
profile that differs from healthy subjects. Specifically, a recent meta-analysis (Ohi et al., 2016)
reported that in comparison to healthy subjects, schizophrenia patients showed a higher score for
neuroticismand lowerscoresfor extraversion, openness to experience, agreeableness and conscientious-
ness.

Existing research suggests that personality traits may be related to the ability to project oneself into
the future. Indeed, the findings of Quoidbach et al. (2008) indicated that non-clinical individuals with
high levels of Neuroticism generated a greater amount of negative future projections whereas no
significant association between positive valenceand Extraversionwasfound. Conversely, Thomsenetal.
(2014) found a positive relationship between Extraversion and emotional content of positive future
events but not between Neuroticism and emotional content of negative future events. However, to
ourknowledge no study so far has explored the possible relationships between MTT and personality
traits inschizophrenia.

Consequently, the main aim of this study was to explore the relationship between episodic
foresight and personality traits inindividuals with schizophrenia. To this aim, we used self-defining
projections (SDFPs) introduced by D'Argembeau et al. (2012), which are conceived as the future
counterparts of self-defining memories (SDMs, Blagov and Singer, 2004), that is, mental
representations of plausible and highly significant future events that shape an individual's sense of
identity. Due to the discrepancies between the findings of Quoidbachetal.(2008) and Thomsenetal.
(2014), and according to Steel et al. (2008), we hypothesized that Extraversion is positively
associated with positive valence of future imagined events and Neuroticism with negative valence
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Methods

STUDY POPULATION

Twenty-five outpatients with confirmed diagnosis of schizophrenia by the Statistical Manual of Mental
Disorders Fourth Edition (DSM-IV- TR) were recruited from the University Department of Adult
Psychiatry. The protocolwasapprovedbythelocal Research Ethics Board. Exclusion criteriawere: (1)
neurological disorder, (2) acute substance use disorder, and (3) inability to effectively agree and
participate in the assessment due to severe psychopathology. Note that the data analyzed in this study
weretakenfromthesamesampleused in Raffard et al. (2016).

MATERIALS

Episodic future thinking Task

Episodic foresight was based on the procedure designed by D'Argembeauetal.(2012) andadapted
for use in the current study. Fuller descriptions of the task appear in Raffard et al. (2016). Briefly,
participants were asked to write down three self-defining future projections (SDFPs) that might
conceivably happenin the future. SDFPdefinitionwasexplainedorallytothe participants. Itrefersto
personal future events with certain specific attributes. First, the temporaldistancefromthepresent
of an SDFP should be at least 1 year. Second, an SDFP should be important and vividly represented.
Third, it should refer to an event that helps oneself and significant otherstoexplainwhooneisasan
individual.Fourth,itshouldbean eventrelatedtoanimportantandenduringthemefromone'slife. Fifth,
it could be either a positive or a negative event; the only important aspectisthatit generatesstrong
feelings. Thereafter, participants had to rate the affective response while imagining the event as if the
event wasactuallyhappeningona7-pointratingscale (-3=verynegative,0= neutral, 3= very positive).

In addition, SDFPs were rated on dimensions of specificity and autobiographical reasoning on the
basis of the Singer and Blagov (2000) scoringmanual. The responses were rated as specificwhen they
referred to an event lasting less than 24 h that would occur ona particularday at a particulartime
and place.An SDFPwasconsidered to contain an autobiographical reasoning if the participant stepped
back from the event description and added a statement about the significance oftheeventtohimor
her.The‘autonoetic’ characteristics of events were also rated on one single item related to the feeling
of pre-experiencingtheeventwhenimagining (1=notatall, 7=alot).

RELIABILITY. Two independent raters (licensed psychologists) blind to the hypotheses and to the status
of the participants scored all of the SDFPs in order to measure inter-rater agreement (Cohen's
Kappa). Inter-rater reliability was very good for specificity (0.84), and integrative meaning (0.85).

PERSONALITY

The French version of the Big Five Inventory (BFI; Plaisant et al., 2010), initially developed by John et al.
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(1991), was used in the present study. Its 45 items are short, easy-to-understand phrases that assess the five
personality traits of extraversion, neuroticism, openness to experience, agreeableness, and
conscientiousness. Each item was rated on a 5-point scale ranging from 1 (strongly DISAGREE) to 5 (strongly
AGREE). Internal consistency was satisfactory for the neuroticism, extraversion, and openness to experience,
agreeableness, and concientiousness subscales respectively (Cronbach's alpha=0.82, 0.82,0.74, 0.75, 0.80).

CLINICAL VARIABLES

Severity of schizophrenia symptoms was evaluated with the PANSS (Kay et al., 1987). Global cognitive
functioning was assessed with the Montreal Cognitive Assessment (MoCA,Nasreddineetal.,2005).

Results

Patients were between 18 and 60 years old (M=31.48, SD=9.90) and had in average 10.64 years of
education. Most of the sample was composed by men (N=22, 88%). Descriptive statistics first showed
that schizophrenia patients in our sample showed almost similar levels of neuroticism, openness to
experience, agreeableness, and conscientious- ness than participants from the reference sample of
Plaisantetal. (2010). Their levels of extraversion were quite balanced.

CORRELATION ANALYSES between PERSONALITY TRAITS, SDFPs dimensions AND CLINICAL symptoms

Correlation analyses were performed using either Pearson's correlation or Spearman'srank correlation
dependingon the distribution of the sample. Bonferroni correction was applied to multiple correlations
betweeneachSDFPsmeasureandeachpersonalitytrait(p<0.01).

No significant correlations were found between Specificity, Autobiographical reasoning and
personality dimensions (Table 1). Likewise, no significant correlations were found between
autonoetic consciousness and personality dimensions. As hypothesized, extraversion was positively
associated with emotional valence indicating that evoking a more positive SDFP was associated with
a more outgoing personality. A negative trend was found between neuroticism and emotional
valence.



Published in : Psychiatry Research (2017), vol. 253, pp. 138-141 =
* LIEGE

DOI: 10.1016/j.psychres.2017.03.028 <

Status : Postprint (Author’s version) b université

Table 1

Descriptive data and clinical symptoms and Correlations between Personality traits and Self-Future Projection
Measures and Clinical Symptoms in schizophrenia patients (N=25).

M sD Extraversion Agreeableness Awareness Neuroticism® Openness
Self-Future Projection Measures
Specificity? 191 0.63 0.056 -0.133 -0.233 -0.062 0.147
Autobiographical Reasoning® 0.15 0.24 0.195 0.184 0.22 0.347 0.229
Autonoetic Consciousness 4.76 135 0.035 0.483 -0.092 -0.282 0.272
Emotional Valence 1.44 118 0.521" 0.126 0.079 -0.409 0.274
Personality dimensions
Extraversion 279 0.62
Agreeableness 3.94 0.47
Conscientiousness 3.28 0.73
Neuroticism 291 0.77
Openness 3.30 0.67
MOCA 24.44 3.99
PANSS
Positive Symptoms 13.32 3.36 -0.297 -0.101 -0.339 0.168 -0.606"
Negative Symptoms 136 4.84 -0.052 0.127 0.189 -0.408 -0.342
General Psychopathology 27.96 5.26 -0.103 0.06 0.253 -0.054 -0.187
Notes:
* *
p>0.01

@ Variables that do not follow a normal distribution. Spearman correlations were used in these cases.

Significant correlations were found between positive symptomsand Openness indicating that higher
levels of positive symptoms were associated with reduced Openness to experience.

Discussion

Although available evidence suggests that the emotional valence of autobiographical memories and
future imagined events might be influenced by personality differences (Denkova et al., 2012;
Quoidbach et al., 2011; Rubin, 2014), these relationships remain poorly understood particularly for
future thinking.

The present study is the first to examine the relationship between personality dimensions and episodic
future thinking in schizophrenia patients. As hypothesized, we found that some personality traits were
related to the emotional content of future imagined eventsin patients. Participants with higher trait of
extraversion had more positive affective responses about future events. In this sense, schizophrenia
participants with a more outgoing personality tend to have more positive expectations about the
future. This result is consistent with past observations in healthy participants indicating that optimism is
linked to high Extraversion/Positive Emotionality personality dimension (Boland and Capeliez, 1997;
Sharpeetal.,2011).

However, our findings contrast with those obtained among healthy participants by Quoidbach et al.
(2008), which revealed that neuroticism but not extraversion was related to the affective charge of future
imagined events. Contrary to their findings, but similarly to those of Thomsen etal. (2014), we found
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thatimaginingmore positive future events was associated with a more outgoing personality (e.g.
Extraversion) whereas only a trend between Neuroticism and negative valencewasfound.Ourresultsare
thusconsistentwithoneofthemost robust findings in personality psychology demonstrating a significant
relationship between extraversion and positive affect, and between neuroticism and negative affect
(DeNeve and Cooper, 1998).

Concerning the relationships between personality traits and the other dimensions of future projections
(i.e. autobiographical reasoning, specificity and autonoetic consciousness), no significant results were
found suggesting that personality traits influence specifically the emotional aspects of future
projection rather that its cognitive components. It is important to note that we were not able to
reproduce for episodic future thinking, the findings of McLean & Fournier (2008) who found that
Extraversion and Openness were related to making more positive past self-event connections in
healthy participants. Autobiographical reasoning impairments constantly found in schizophrenia
patients for both autobiographical memory (Raffard et al., 2010; Bernaetal.,2011) and future thinking
(Raffardetal.,2016) may explain thisresult. Note also, that as the code for autobiographical reasoning
does not appear to take valence of reasoning into account, our results are therefore not directly
comparabletotheMcLeanand Fournier study.

In addition, correlations analyses showed that higher levels of positive symptoms were associated
withreduced openness. Due to the cross-sectional nature of our study, we cannot determine if positive
symptoms such as hallucinations or delusions influence Openness or if this later dimension directly
influences levels of positive symptoms. Even if psychotic symptoms seem to exert limited effect on the
stability of personalitytraitsin patientswith psychoticdisorders (Boyetteetal., 2015), longitudinalstudies
with largest samples are needed before any firm conclusions can be drawn. Note that in our sample and
contraryto the meta-analysis of (Ohi et al., 2016), schizophrenia patients showed overall almost similar
levels of extraversion, neuroticism, openness to experience, agreeableness, and conscientiousness than
participants from the reference sample of Plaisant et al. (2010). These findings confirmthe significant
heterogeneity in all personality dimensions among the existing studies in schizophrenia (Ohi et al.,
2016).

Several limits must be highlighted. First, the small sample size. Thus,futurestudieswithlargersamples
areneeded.Second,duetothe exploratory nature of ourstudy, personality traits were notassessedin our
healthy controls group. Past research on narrative identity has shown that participants with high
optimism scores tended to have high narrative redemption scores (bad scenes that move to good
outcomes) (McAdamsetal.,2001),whichinturnwerelinked with linked to higher well-beingand personal
growth. Itwillbeparticularlyinterestingto assessinfuturestudiestherelationships between personality
dimensions, well-being and redemption sequences in future imagined events in both clinical and non-
clinical samples and to explore if schizophrenia is associated with different patterns of relationships
between personality traits and mental time travel in comparison with healthy controls.

Overall, our findings suggest that as in non-clinical samples, personality traits may play an
importantrole for mental timetravel into the future in schizophrenia patients and must be taken
into accountin future studies on this subject. Our results also highlight that schizophrenia patients as a
group, are not homogeneous, but - like for healthy samples - that personality is related to
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characteristicsof mental time travel.

Fromaclinicalperspective,currentevidencesuggeststhatimagin-ing a positive future isimportant in
developing an optimism bias (Sharot et al., 2007). Thus, incorporating procedures to encourage the
generation of more emotionally vivid prospective positive imagery in schizophrenia patients,
particularly with those with low traits of Extraversion (Holmes and Mathews, 2010) could constitute
important targets for clinical interventions (Ricarte et al., 2017).

Acknowledgment

The authors would like to thank Madame Valérie Macioce for linguistic assistance.

References

Allé, M.C.,d'Argembeau, A., Schneider, P., Potheegadoo, J., Coutelle, R., Danion, J.M., Berna, F., 2016. Self-
continuity across time in schizophrenia: an exploration of phenomenologicaland narrative continuityinthe
pastandfuture.Compr.Psychiatry 69, 53-61.

Berna, F., Bennouna-Greene, M., Potheegadoo, J., Verry, P., Conway, M.A., Danion, J.M., 2011. Impaired

ability to give a meaningto personally significant events in patients with schizophrenia. Conscious Cogn. 20,
703-711.

Blagov, P.S., Singer, J.A., 2004. Four dimensions of self-defining memories (specificity, meaning, content,
and affect) and their relationships to self-restraint, distress, and repressive defensiveness. J. Personal. 72,
481-511.

Boland, A., Capeliez, P., 1997. Optimism and neuroticism as predictors of coping and adaptation in older
women. Pers. Individ. Dif. 22, 909-919.

Boyette, L.L., Nederlof, J., Meijer, C., de Boer, F., de Haan, L., Group, 2015. Three years stability of five-
factor model personality traits in relation to changes in symptom levels inpatients with schizophrenia or
related disorders. Psychiatry Res. 229, 539-544.

Chen, X.J., Liu, L.L., Cui, J.F., Wang, Y., Chen, A.T., Li, F.H., Wang, W.H., Zheng, H.F.,

Gan,M.Y.,Li,C.Q.,Shum,D.H.,Chan,R.C.,2016.Schizophreniaspectrumdisorders show reduced specificity
and less positive events in mental time travel. Front Psychol. 26, 1121.

D'Argembeau, A., Lardi, C.,Van der Linden, M., 2012. Self-defining future projections: exploring the
identity function of thinking about the future. Memory 20, 110-120.

D'Argembeau, A., Raffard, S., Van der Linden, M., 2008. Remembering the past and imagining the future
in schizophrenia. J. Abnorm. Psychol. 117 (1), 247-251.

D'Argembeau, A, Van der Linden, M., 2007. Emotional aspects of mental time travel. Behav. Brain Sci. 30,
220-221.

de Oliveira, H., Cuervo-Lombard, C., Salamé, P., Danion, J.M., 2009. Autonoetic awareness associated
with the projection of the self into the future: an investigation in schizophrenia. Psychiatry Res. 169, 86-87.



Published in : Psychiatry Research (2017), vol. 253, pp. 138-141 =
DOI: 10.1016/j.psychres.2017.03.028 < F L I EG E

Status : Postprint (Author’s version) & université

DeNeve, K.M., Cooper, H., 1998. The happy personality: a meta-analysis of 137 personality traits and
subjective well-being. Psychol. Bull. 124, 197-229.

Denkova, E., Dolcos, S., Dolcos, F.,2012. Reliving emotional personal memories: affective biases linked
to personality and sex-related differences. Emotion 12, 515-528.

Goodby, E., MacLeod, A.K., 2016. Future-directed thinking in first-episode psychosis. Br.J. Clin. Psychol. 55,
93-106.

Holmes, E.A., Mathews, A., 2010. Mental imagery in emotion and emotional disorders. Clin. Psy chol. Rev.
30 (3), 349-362.

Ingvar, D.H., 1985. "Memory of the future": an essay on the temporal organization of conscious awareness.
Hum. Neurobiol. 4 (3), 127-136

John, O.P., Donahue, E.M., Kentle, R.L., 1991. The Big Five Inventory-Versions 4a and 54. University of
California,Berkeley, Institute of Personality and Social Research, Berkeley, CA.

John, O.P., Srivastava, S., 1999. The Big-Five trait taxonomy: history, measurement, and theoretical
perspectives. In:Pervin, L.A.,John,0.P. (Eds.),Handbook of Personality: Theory and Research vol. 2. Guilford
Press, New York, 102-138.

Kay, S.R., Fiszbein, A., Opler, L.A., 1987. The positive and negative syndrome scale (PANSS) for
schizophrenia. Schizophr. Bull. 13 (2), 261-276.

Kurtz, M.M., Gagen, E., Rocha, N.B., Machado, S., Penn, D.L., 2016. Comprehensive treatments for social
cognitive deficits in schizophrenia: a critical review and effect- size analysis of controlled studies. Clin.
Psychol. Rev. 43, 80-89.

Lyons, A.D., Henry, J.D., Rendell, P.G., Robinson, G., Suddendorf, T., 2016. Episodic foresight and
schizophrenia. Br. J. Clin. Psychol. 55 (2), 107-112.

McAdams, D.P., Reynolds, J., Lewis, M., Patten, A., Bowman, P.J., 2001. When bad things turn good and
good things turn bad: Sequences of redemption and contamination in life narrative, and their relation to
psychosocial adaptation in midlife adults and in students. Pers. Soc. Psychol. Bull. 27, 472-483.

McCrae, R.R., Costa, P.T., 1999. A five-factor theory of personality. In: Pervin, L.A., John, O.P. (Eds.),
Handbook of Personality. Guilford, New York, 139-153.

Nasreddine, Z.S., Phillips, N.A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I, Cummings, J.L.,
Chertkow, H.,2005. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive
impairment. J. Am. Geriatr. Soc. 53,695-699.

Ohi, K.,Shimada, T., Nitta,Y.,Kihara, H.,Okubo, H., Uehara, T., Kawasaki,Y.,2016. The five-factormodel
personalitytraitsinschizophrenia: ameta-analysis. Psychiatry Res 240, 34-41.

Plaisant, O., Courtois, R., Réveillére, C., Mendelsohn, G.A., John, O.P., 2010. Validation par analyse
factorielle du Big Five Inventory francais (BFI-Fr) Analyse convergente avec le NEO-PI-R. Ann. Med. Psychol.
168, 97-106.

Quoidbach, J., Hansenne, M., Mottet, C., 2008. Personality and mental time travel: a differentialapproach
toautonoeticconsciousness. Conscious Cogn.17,1082-1092.



Published in : Psychiatry Research (2017), vol. 253, pp. 138-141 =
DOI: 10.1016/j.psychres.2017.03.028 “r L I EG E
Status : Postprint (Author’s version) 4» université

Raffard, S., Bortolon, C., D'Argembeau, A., Gardes, J., Gely-Nargeot, M.C., Capdevielle, D., Van der Linden,
M., 2016. Projecting the self into the future in individuals with schizophrenia: a preliminary cross-sectional
study. Memory 24,826-837.

Raffard, S., D'Argembeau, A., Lardi, C., Bayard, S., Boulenger, J.P., Van der Linden, M., 2010. Narrative
identity in schizophrenia. Conscious Cogn. 19,328-340.

Raffard, S., Esposito, F., Boulenger, J.P., Van der Linden, M., 2013. Impaired ability to imagine future
pleasanteventsisassociated withapathyinschizophrenia. Psychiatry Res. 209, 393-400.

Ricarte, J.J., Ros, L., Latorre, J.M., Watkins, E., 2017. Mapping autobiographical memory in
schizophrenia: clinical implications. Clin. Psychol. Rev. 51, 96-108.

Rubin, D.C., Boals, A., Hoyle, R.H., 2014. Narrative centrality and negative affectivity: independent and
interactive contributors to stressreactions. J. Exp. Psychol. Gen. 143, 1159-1170.

Sharot, T., Riccardi, A.M., Raio, C.M., Phelps, E.A., 2007. Neural mechanisms mediating optimism bias.
Nature 450 (7166), 102-105.

Sharpe, J., Martin, N., Roth, K., 2011. Optimism and the big five factors of personality: beyond neuroticism
and extraversion. Personal. Individ. Dif. 51, 946-951.

Singer, J.A., Blagov, P.S., 2000. Classification Manual and Scoring System for Self- defining Auto
biographical Memories. Connecticut College, USA.

Steel, P.,Schmidt, J., Shultz, J.,2008. Refining the relationship between personality and subjective well-
being. Psychol. Bull. 134, 138.

Thomsen, D.K., Olesen, M.H., Schnieber, A., Tennesvang, J., 2014. The emotional content of life stories:
positivity bias and relation to personality. Cogn. Emot. 28, 260-277.



