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RESUMO

O sono tem um papel primordial na qualidade de vida do ser humano, mas mais
importante do que isso é uma necessidade basica, inerente a qualquer individuo. Com
os passar das décadas, a ciéncia debrucou-se em vdrios estudos na tentativa de
compreender este fendmeno, bem como as consequéncias da sua falta na vida e no
quotidiano do individuo. A comunidade cientifica realizou investigagdes nos mais
diversos ramos ligados as consequéncias diretas e indiretas da privacao do sono, na
tentativa de compreender as correlagdes fisiolédgicas e anatdmicas entre a atividade
cerebral e a privacdo de sono, e dar resposta a uma sociedade cada vez mais frenética.
Hoje em dia sdo vdrias as disciplinas dedicadas ao seu estudo, desde a neurologia, a
pneumologia, as neurociéncias, a psiquiatria, a otorrinolaringologia, a anatomia, a
fisiologia, a endocrinologia, a genética, a epidemiologia, a imunologia as ciéncias
ambientais (Harding & Hawkins, 2001; Colten & Altevogt, 2006). A medida que esta
complementaridade veio impulsionando o avanco e estruturacdo do conhecimento
cientifico do sono, tornando-a assim, numa area de conhecimento multidisciplinar
(Harding & Hawkins, 2001), a necessidade da criacdo de uma disciplina cientifica que
se debrucasse exclusivamente sobre o sono e os seus distlrbios comecou-se a fazer
sentir (Shepard et al., 2005). Contudo, apesar de todas as investigacdes levadas a cabo
neste ambito, continuam a surgir diariamente, necessidades e limitagdes as quais
ainda ndao somos capazes de dar resposta.

A presente dissertagao tem como principal objetivo a obten¢dao do grau de Mestre em
Psicologia da Saude e Neuropsicologia, inserindo-se no ambito da unidade curricular
do Instituto de Investigacdo e Formacdo Avancada em Ciéncias e Tecnologias da Saude
— IINFACTS, do 292 ano de Mestrado em Psicologia da Saude e Neuropsicologia, sendo
esta realizada sob a orientacdo do Prof. Doutor Luis Monteiro. Tem como titulo
principal Privacdao de Sono, Tomada de Decisao e Inteligéncia Emocional.

Esta dissertacdo consiste na realizacdo de um artigo para submissdao e publicacdo

subordinado ao tema: Privacao de Sono, Tomada de Decisdo e Inteligéncia Emocional.

Palavras-Chave: Privacdo de Sono; Tomada de Decisdo; Inteligéncia Emocional.



ABSTRACT

Sleep plays a pivotal role in the quality of life of the human being, but more important
than that is a basic need, inherent in any individual.

Over the decades, science has looked at several studies in an attempt to understand
this phenomenon, as well as the consequences of their lack in the life and daily life of
the individual.

The scientific community carried out investigations in the most diverse branches
related to the direct and indirect consequences of the sleep deprivation, in an attempt
to understand the physiological and anatomical correlations between brain activity
and sleep deprivation, and to respond to an increasingly frantic society.

Nowadays there are several disciplines dedicated to its study, from neurology,
pneumology, neurosciences, psychiatry, otorhinolaryngology, anatomy, physiology,
endocrinology, genetics, epidemiology, immunology to environmental sciences
(Harding & Hawkins, 2001; Colten & Altevogt, 2006). As this complementarity has
promoted the advancement and structuring of the scientific knowledge of sleep, thus
making it a multidisciplinary area of knowledge (Harding & Hawkins, 2001), the need to
create a scientific discipline that focused exclusively on sleep and its disorders began
to make it self felt (Shepard et al.,, 2005). However, despite all the investigations
carried out in this area, the needs and limitations that we still can not respond to today
continue to arise.

The main objective of this dissertation is to obtain a Master's Degree in Health
Psychology and Neuropsychology, inserting itself within the scope of the curricular unit
of the Institute of Advanced Research and Training in Sciences and Technologies of the
Health — IINFACTS, Of the 2nd year of Master's Degree in Health Psychology and
Neuropsychology, being carried out under the guidance of Prof. Doctor Luis Monteiro.
Its main title is Deprivation of Sleep, Decision Making and Emotional Intelligence.

This dissertation consists in the accomplishment of an article for submission and
publication subordinated to the theme: Sleep Deprivation, Decision Making and

Emotional Intelligence.

Key-Words: Sleep Deprivation; Decision-Making; Emotional Intelligence.



PARTE I

Artigo para submissao em revista: Sleep Deprivation, Decision-Making And Emotional

Intelligence.



Sleep Deprivation, Decision-Making And Emotional Intelligence

Verodnica Rodrigues', Luis Monteiro?

'INFACTS, Instituto de Investigagdo e Formag¢do Avangada em Ciéncias e Tecnologias
da Saude.
2CESPU, Instituto Universitario de Ciéncias de Saude.

Correspondence concerning this article should be addressed to Veronica Rodrigues.
Instituto Universitario de Ciéncias da Saude. Rua Central de Gandra, 1317. 4585-116.
Gandra (Portugal). Phone: +351-224157100/+351-224157102. E-mail:

rodrigues.veronicasp@gmail.com



Background: Sleep deprivation exists when the former is insufficient to support an
adequate vigilance, good overall performance and health. The negative effects of sleep
deprivation in alertness and cognitive performance are several, pointing towards a
reduction in brain activity and functionality. Sleep loss can hamper a variety of
cognitive processes, among them problem solving, inhibitory control and complex
decision-making. Several authors also report that a continuous vigil has a profound
debilitating effect on individual judgement and decision-making, which depend majorly
on integrating emotion with cognition.

Material/Methods: 61 participants of both genders, distributed across two groups,
divided in accordance with previously defined selection criteria, aged between 21 and
53 years old. This investigation was transversal, with a single clinical evaluation being
conducted, with the main goal of testing the effects of sleep deprivation in decision-
making, emotional intelligence and emotional recognition in human faces. The data
obtained through the scoring of the different tests were introduced into, and processed
in, the software SPSS — Statistical Package for Social Sciences, version 19.0.

Results: The experimental group displayed a significantly worse performance than the
control group in emotional recognition. Differences were also verified in response
timing, with the control group identifying emotions faster and more accurately.
Conclusions: Acute sleep deprivation affects one’s ability to quickly recognize
emotional expression in human faces, and the emotions transmitted by those

expressions.

Key-Words: Sleep Deprivation; Decision-Making; Emotional Intelligence.



INTRODUCTION

Resting hours are increasingly neglected in a society living without time, but it is
fundamental to stop, rest and recognize one’s own limits. Pathologies associated with
sleep are severe and affect an increasingly large number of people (Henriques, 2013).
Rente & Pimental (2004) define regular sleep as being: “one that provides a feeling of
well-being and physical and mental rest, providing a night well-slept, with a recovery of
energy, allowing the individual to execute the next day’s mental and physical tasks in
good conditions”.

Sleep deprivation occurs when the former is insufficient to support an adequate
vigilance, good performance and health, be it via the reduction of overall sleep time
(reduction in quantity), or via the fragmentation of sleep by quick awakenings
(reduction of quality).

We can also differentiate between two types of sleep deprivation: acute sleep
deprivation and chronic sleep deprivation (also known as sleep restriction). A single
night of insufficient sleep can have noxious effects in not only one’s health, but also
cognitive performance. Without an adequate sleep, there is a significant worsening in a
variety of cognitive abilities, including the alertness state, vigilance, attention and
concentration. Acute sleep deprivation refers to a condition where an individual does
not sleep, or has their total sleep time be reduced to significantly less than normal (7 to
9 hours every night), generally lasting for 1 or 2 days. Generally, lack of sleep leads to a
decline in assertiveness, empathy and the ability to control impulses and delay
gratification, characteristics common to dysfunctions in the pre-frontal lobe (Killgore et
al., 2007a). Therefore, we can conclude that the pre-frontal cortex appears to be
significantly sensible to the effects of sleep deprivation. Recent discoveries suggest that
deficits in emotional decision-making, inhibitory control, humor regulation, moral
judgement and response to frustration are related with this sleep deprivation.

Other studies suggest that the effects of sleep deprivation in the ability to integrate
emotion and cognition in moral judgement can be dampened by the individual’s
emotional intelligence.

In volunteer groups, submitted to two nights without sleep, investigators discovered that
lack of sleep hampered the volunteers’ ability to make moral decisions with emotional

charge, taking into consideration the fact that, prior to the investigation starting, these



volunteers scored high in emotional intelligence tests, and did not hesitate to respond
about what they believed was morally adequate (Killgore et al., 2007b).

There is no doubt that, following sleep deprivation, there is a statistically significant
drop in emotional intelligence, mainly affecting three areas of functioning: intrapersonal
consciousness, interpersonal abilities and stress management (Killgore et al., 2007a). In
many studies regarding sleep deprivation, the latter was associated with moderate drops
in self-reporting traits of emotional intelligence, and, perhaps, in some aspects of
coping. This happens because, ultimately, critical decisions are made in stressful
environments that involve continuous operation (for instance, military actions). These
results underline the importance of obtaining an adequate sleep to sustain an ideal
emotional intelligence and an effective coping (Killgore et al., 2007b).

Analyzing the components of emotional intelligence, it is possible to see that it is both
intrapersonal and interpersonal. Intrapersonal whenever it refers to the individual
themselves: how they recognize and process emotional information, and the degree to
which this affects their thoughts and behaviors. Interpersonal whenever it refers to the
interactions between individuals: understanding emotions in others, managing emotions
in others in social situations (Kornacki & Caruso, 2007). In social interaction, the face
performs a fundamental role, constituting an important communication device in the
relationship with the world and others (Ekman, 1993; Stone & Valentine, 2007). This
way, the ability to correctly recognize emotions in others is an important social skill,
allowing the individual to adequately respond to their environment (Damaésio, 2003;
Keltner & Ekman, 2002). There are various studies that alert to the impact that a single
night of sleep deprivation can have over the ability to recognize emotional intensity in
human faces (Van der Helm et al.; 2010). In a study conducted by Els Van Der et al.
(Schroder, 2010), healthy young adults were divided in two groups: a sleep deprived
group, and a control group (where the rhythm of sleep did not suffer any alteration). The
tests were performed three times in the sleep deprived group (after 30 hours of sleep
deprivation, after the recovery sleep, and three weeks after the initial testing) and twice
in the control group (two consecutive days after the resting sleep). In the end, the
authors observed a noticeable reduction in the ability to recognize emotions in faces
after a single night of sleep deprivation. This deficit was especially evident in the
recognition of “happiness” and “anger”, and were particularly heavy in women (with
these deficits in emotional recognition being solved by a night of recovery sleep).

Finally, it was verified that emotional recognition was not significantly affected with



neutral emotions. Els Van Der et al. (2010) demonstrated that the speed of emotional
recognition, with various facial expressions displayed before a night of sleep, improves
significantly in the following day, after recovery sleep. In addition, in this study, sleep
deprivation was associated to a selective deficit in recognizing emotions with moderate
to strong relevance, but not neutral emotions.

These results clash with the study conducted by Maccari et al. (2014), who
demonstrated that in a group of individuals subjected to a 24 hours of sleep deprivation,
emotional recognition was significantly hampered when test subjects were shown
neutral expressions.

Therefore, and despite the discrepancies found in these studies, we can conclude that,
even though the impact of a single night of sleep deprivation might be minimal (Van der
Helm et al., 2010), it can still have significant implications in social interaction if these
hours of sleep deprivation continue to rise, as has been verified in the past decades

(Kronholm E. et al., 2008; National Sleep Foundation, 2007).



MATERIAL AND METHODS

Sample

The sample is constituted by 61 participants (N=61) of both genders, distributed by two
groups, divided in accordance to previously defined selection criteria. The experimental
group was comprised of 31 participants with a poor sleep quality, and/or excessive
diurnal sleepiness, aged between 22 and 52 years-old (M=32.23; SD=10.73). The
control group, with a satisfactory sleep quality and quantity, was comprised of 30
participants, aged between 21 and 53 years-old (M=36.47; SD=11.23).

In order to be part of the experimental group, participants had to have slept less than 7
hours per night for a minimal period of two or more days (required condition to be in
acute sleep deprivation); in order to be part of the control group, participants had to
sleep between 7 to 9 hours per night, without medication and without any issues with
consumption of abusive substances (such as drugs or alcohol). Every participant was
informed of the nature of the study and participation in all the tests was voluntary and

anonymous.

Tools

In order to collects sociodemographic data and the clinical history of each participant,
as well as the presence/absence of sleep symptomatology, a sociodemographic
questionnaire was initially applied.

After an extensive research regarding the best tools to use, in order to evaluate the
intended characteristics, the following were chosen: Pittsburgh Sleep Quality Index
(PSQI), to evaluate the subjective quality of sleep, sleep habits and the occurrence of
sleep disturbances; Epworth Sleepiness Scale (ESS), to evaluate the average level of
diurnal sleepiness as the individuals conduct their daily tasks; lowa Gambling Task
(IGT), to evaluate decision-making; Emotional Competence Questionnaire, to evaluate
the different dimensions of emotional intelligence; Gandra-BARTA (Bolton Affective

Recognition Tri-Stimulus Approach), to evaluate emotional recognition.

Research Design

The investigation was transversal, with a single clinical evaluation.



Procedure

The main objective was to test the effects of sleep deprivation in decision-making,
emotional intelligence and emotional recognition in faces. An experimental method was
used, with sleep quality and quantity as independent variables. The dependent variables
found were: decision-making, emotional competence and emotional recognition in
faces.

Every participant was informed that their participation was voluntary and anonymous,
and that their results and responses would be confidential, through an informed consent
form presented with the tools indicated above.

The data obtained through the scoring of the various tests was introduced and processed
in the software SPSS — Statistical Package for Social Science, version 19.0, with the
exception of the total results of the BARTA. In the analysis of the clinical and
demographic information, as well as the performance in the various tools, a series of
parametric statistics, such as the 7 Student, were used, to estimate the differences
between the groups, in addition to the mean and standard deviation. Differences with
p<0.05 were considered statistically significant.

To verify the homogeneity of variances and independence in the sample the Levene

Test (p>0.05) were applied.
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RESULTS

The results of the study are discussed below.

Table 1.

Mean, Standard Deviation, t Values and p Values of the results of the Experimental Group and

Control Group in the Epworth Sleepiness Scale

Exprimental
Control Group 95% CL
Group
M SD M SD p t UL LL
ESE 6.87 3.981 5.80 2.203 .000 2.842 585  -2.727

Note. Cl = confidence interval; LL = lower limit; UL = upper limit.

By analyzing Table 1, we can conclude that the experimental group presents a higher
diurnal sleepiness than the control group, reflected in an inferior sleep quantity in the
experimental group. The differences found between the two groups were statistically

significant for diurnal sleepiness (p<0.05).

Table 2.

Mean, Standard Deviation, t Values and p Values of the results of the Experimental Group and
Control Group in the Pittsburgh Sleep Quality Index

Exprimental Control
95% CL
Group Group
M SD M SD )4 t UL LL
IQSP  7.16  3.110 333 1.295 .000 -6.237 -2.60  -5.056

Note. Cl = confidence interval; LL = lower limit; UL = upper limit.
As we can confirm from Table 2, our study confirms that the experimental group

displays a worse sleep quality than the control group, with the differences found

between the two groups being statistically significant (p<0.05).
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Table 3.

Mean, Standard Deviation, t Values and p Values of the results of the Experimental Group and

Control Group in the Emotional Competence Questionnaire

Exprimental
Control Group 95% CL

Group
M SD M SD p t UL LL
QCE 207.65 21.21 206.50 24.12 .84 -197  -12.76 10.47

Note. Cl = confidence interval; LL = lower limit; UL = upper limit.

Table 3 give us total and partial scores from an important component of emotional
intelligence (emotional competence), although one can verify that there are no
statistically significant differences between the experimental group and the control

group (p>0.05), data that goes against our initial expectations.

% O DWA CAMELING TASK 4C -0 - (A+R)
L ]
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Figure 1. Results obtained by the Experimental Group and Control Group in the [owa Gambling
Test.

As far as decision making is concerned, our results do not allow us to differentiate
between the two groups, being that the results obtained cannot find statistically
significant differences between in the lowa Gambling Test (p>0.05). This data also goes

against our initial expectations.

12



er Hecmgmitian

[
&
2
=
j ; i
= =
{ g
E £
i 4
- 8
¥ _:. BT
] 24
£ =
2 X
E E
- H -
- =
-
i
=
T -
i mtr sl Koo Bapetimpaial 4armup | v
Comiral {irsup Experimen tad Croap
M (SD) M (SD) M (SD) M (SD)

9.73 (3.26) 14.13 (5.80) 4.83(1937.33) 166.0 (55.11)

Figure 2. Total number of errors and total time used in emotional recognition by the

Experimental Group and Control Group in the BARTA

By analyzing Figure 2, we can observe that the total number of errors in the
experimental group (M=14.13; SD=5.80) is higher than the total number of errors in the
control group (M=9.73; SD=3.26). However, the difference is not statistically
significant (p>0.05). Simultaneously, the time used in emotional recognition also
displays a difference in favor of the control group (M=4.83; SD=1937.33) when
compared to the experimental group (M=166.0; SD=55.11).

We will now present an analysis between time used and score in the test, since their
independent analysis only provided superficial information. Our found allow us
conclude that acute sleep deprivation interfere with the emotion facial recognition when
the subjects have to identify two of the seven basic emotions, being them fear and

sadness.
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Figure 3. Score and Recognition Time for “Fear” in the Experimental Group and the Control

Group in the BARTA

Concerning the recognition of fear (Figure 3), we can observe that the results obtained
by the experimental group in identifying this emotion (M=2.74; SD=1.69), were clearly
lower than the results of the control group (M=4.67; DP=2.13), with the difference
being statistically significant (z59=3.904, and p<.05). On the other hand, the time used
in emotional recognition also displays a difference in favour of the control group
(M=2.27; SD=1.46), when compared to the experimental group (M=2.80; SD=1.92), but

this difference is not significant.
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Figure 4. Score and Recognition Time for “Sadness” in the Experimental Group and Control

Group in the BARTA
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The same happens when we compare the results obtained between the two groups in
relation to the recognition of sadness (Figure 4), where we can observe that the results
obtained by the experimental group in identifying this emotion (M=5.78; SD=1.92) are
clearly lower than the results obtained by the control group (M=7.27; SD=1.36), with
the difference also being statistically significant between groups (#59=3.255, and

p<.05).
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DISCUSSION

Sleep constitutes an essential biological function in all living beings. However, modern
society is increasingly affected by sleep deprivation (Banks & Dinges, 2007), therefore
making relevant a study directed towards the consequences of this deprivation in the
behaviour and day-to-day life of human beings. As previously mentioned, the negative
effects of sleep deprivation in alertness and cognitive performance are wide and varied,
and point towards a reduction in overall brain functionality in two main structures: the
thalamus (the subcortical structure involved in alertness and attention) and the pre-
frontal cortex, a region that helps with alertness, attention and higher-order cognitive
processes (Thomas et al., 2000). Anatomically speaking, several studies have verified
the existence of a relation between the frontal lobe and its associated functions, with
executive functions being the most affected by the adverse effects of sleep deprivation
(Muzur, Pace-Schott & Hobson, 2002; Boonstra, Stins, Daffertshofer & Beek, 2007,
Hsieh, Cheng & Tsai, 2007; Liu, 2008; Balkin, Rupp, Picchionni & Wesensten, 2008;
Ginani et al., 2009; Tucker et al., 2010, Orzel-Gryglewska, 2010).

In this investigation, we attempted to ascertain if individuals in acute sleep deprivation
would make worse decisions than individuals with a normative sleep cycle, in an effort
to understand if there existed a functional deficit associated with lack of sleep in this
executive domain, but the results obtained, as indicated above, go against our initial
expectations, not revealing any significant difference in performance and decision-
making between the two groups. These results may be related with the small sample
size, or even with the criteria for inclusion in the experimental group, which only
included individuals with acute sleep deprivation. It would be interesting, in future
studies, to understand if this similarity between experimental and control groups would
continue to exist if the sleep deprivation period was extended, i.e, including a group
with chronic sleep deprivation.

Another main objective of this investigation was to try and understand if the effects of
sleep deprivation could be moderated by individual differences in emotional
intelligence. These differences would be supported by some individuals possessing a
“cognitive reserve” that would allow them to sustain their cognitive capacities, despite
the sleep deprivation (Killgore WDS., Killgore DB., Day LM., Li C., Kamimori GH &
Balkin TJ., 2007b).

16



Despite the fact that traditional (cognitive) intelligence is critical for our capacity to
adapt and survive, most individuals that succeed in modern society demonstrate a set of
other equally important skills. Studies prove that successful individuals are capable of
regulating their emotional behaviours in a constructive manner, they are skilled in used
affective processes to guide their decisions and to improve their decision-making
processes, they are competent at identifying and understanding emotional needs in
others and they are effective in acting on this information in a pro-social manner. These
individuals think and act in a constructive manner and present qualities associated with
emotional intelligence (Killgore et al., 2007b). Our results do not support these theories,
seeing as no statistically significant difference were found between the emotional
capabilities of these two groups.

However, when we evaluate the emotional recognition in faces, we find statistically
significant differences in the recognition of sadness and fear between the two groups,
which coincides with existing literature that states that there is a marked deficit in the
recognition of emotional intensity after a single night of sleep deprivation (Van der
Helm et al., 2010). In addition to this, our results reveal that there is no difference in the
recognition of neutral emotions, which contradicts some studies such as the one by
Maccari et al. (2014), which states that sleep deprivation especially affects the ability of
individuals to recognize neutral emotions.

Even though our results are corroborated by other studies, where emotional recognition
of neutral emotions is not affected (Van der Helm et al., 20100), there are still some
discrepancies in this field. Once again, it would be incredibly relevant to try and
understand if these results are mirrored in individuals with chronic sleep deprivation or
associated sleep disorders. Finally, future studies should focus on the extent of the
consequences of sleep deprivation in the day-to-day lives of individuals with chronic
pathologies, and what the implications of this deprivation are in emotional regulation
and social interaction, considering that the affected area is a process as delicate as
emotional recognition. Sleep is a vital function, and its deprivation may be associated to
several causes, social costs, financial issues and even health problems (Durmer &
Dinges, 2005). If we know that one of the consequences is the increase of risk of human
error, it is necessary to understand the extent of the limitation of sleep deprivation and
act in order to, at least, try and compensate some of the existing deficits with adequate

skill training.
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Instructions for Authors

Acta Neuropsychologica seeks to publish innovative papers concerned with all

aspects of the brain-behavior relationship, including (but by no means limited to):

— neurobehavioral disturbances, including diagnosis and treatment, social and

legal consequences, ethical and moral problems, etc.

— the brain/mind problem;

— general or specific theories of brain function and development, cognitive and
emotional processes, speech and language functions, etc.

Authors are encouraged to submit manuscripts on theoretical and clinical topics in
neuropsychology, broadly understood; interdisciplinary studies that explore issues not
previously regarded as strictly neuropsychological are particularly welcome.

Acta Neuroopsychologica publishes articles of several types:

— experimental and clinical research papers (group studies, case studies,
metaanalyses);

—theoretical essays;

— reviews (normally by invitation of the Editors, but unsolicited submissions of
particular value can be considered);

— letters to the editor (at the Editors' discretion, these can be published as
commentary

articles);

— book reviews.

From time to time the Editors may also organize a Clinical Forum, which will feature
an invited lead paper accompanied by 3-5 commentaries by independent researchers
active in the same field, and the original author's response to the commentaries.
Readers are cordially invited to submit requests, proposals, suggestions, and

nominations for review and clinical forum articles.

Structured abstracts

Authors submitting papers are required to provide a 200-300 word abstract,

preferably structured. This is especially important for the proper indexing and citation



of papers. The structure of the abstract should generally reflect the structure of the
article as a whole. Below the abstract the authors should give 3-6 key words, which as
a general rule should not be terms that occur in the title of the paper. The purpose of
key words is to direct the attention of search engines to an article, and these programs
scan titles first for the search string, so the reappearance of words from the title
among the key words is pointless and deprives the author of a valuable opportunity to
attract reader interest.

The essential features of a structured abstract for a clinical or empirical research
study are given below.

Background: Describe the background to the study, including the central problems or
issues and their importance, the aims and objectives of the study, research questions
or hypotheses advanced, etc.

Material and methods: Outline the research subjects/participants with relevant
demographics and clinical information, the basic tests and parameters, and the
experimental design, including statistical methods if different from routine tests and
measures.

Results: Outline the important and relevant results generated by the experiment in
general terms, without undue specificity of data.

Conclusions: The most important conclusions and implications of the study, with
particular emphasis on any implications for clinical practice.

The foregoing should be treated as a model and not a prescription. Essays of a more
discursive nature need not have a structured abstract. If the Editors upon review of the
manuscript feel that the abstract should be structured, they will ask the author(s) to do

so prior to publication.

Manuscript preparation

For detailed regulations, see the Editorial Policy. All manuscripts should be sent to the
Editor-in-Chief. Submissions should be sent in the form of an electronic mail message
with attachments, sent to the Editor's address as indicated in the Editorial Policy, or on
a 3.5", 2HD, IBM-formatted diskette (with printout) sent by post. No submitted
materials will be returned to the authors; please do not send original illustrations until

the article has been reviewed and accepted for publication. Hard-copy submissions not



accompanied by a diskette or e-mail attachment cannot be accepted, since the
manuscripts are sent to the referees only in electronic form. Please send text files in
Rich Text Format (*.rtf), with scanned illustrations in JPEG (*.jpg) or bitmap (*.bmp)
format; other formats should be explicitly cleared with the Editor before submission.

Manuscripts are accepted for publication subject to the following conditions:

— Copyright must be transferred by the author(s) to Agencja Wydawnicza
MEDSPORTPRESS prior to publication; a form for this purpose will be sent at the same
time as the galley proofs.

— The work as submitted must be the original work of the author(s), containing no
plagiarism, and not previously published or submitted for consideration in another
journal or publication.

— All the co-author(s), if any, are assumed to have read and accepted the manuscript
prior to its submission and agreed to its publication in Acta Neuropsychologica , and to
the order in which they are listed. Unless otherwise expressly provided, the first author
is responsible for making all editorial decisions on behalf of all the authors and
obtaining their consent to emendations and final publication. Galley proofs will be sent
only to the first author. The first author alone will be held responsible for meeting
these conditions; neither the Editors nor the Publisher will be responsible for
misunderstandings among the co-authors of a given article.

— The necessary permissions must be obtained in writing from the person(s) holding
authorial rights to any text, illustration, or other material which is reproduced or
derived from a copyrighted source beyond the scope of the "fair use" principle. No
material should be reproduced from a published source without explicit citation.

— The work may not include content that is abusive, defamatory, libelous, obscene,
fraudulent, or in violation of applicable laws, including international and national laws
against the unauthorized disclosure of private and personal information.

If the manuscript is accepted for publication, the authors may use the substance of
their work in future publications, provided that its prior publication in Acta
Neuropsychologica is properly and explicitly acknowledged.

Ten complimentary offprints of the article and a complimentary copy of the issue in

which the article appears will be sent to the first or sole author of articles. Larger



quantities of offprints may be ordered at a special discount price by contacting the
publisher directly:

neuropsychologia23@o02.pl

sekretariat@medsport.pl

Review process

The editors will accept only those works which are acknowledged by the reviewers
and the editors to be thematically appropriate works making an original contribution
to progress in science and/or clinical practice.

The signature of all authors on the letter of submission signifies that:
. the submitted manuscript is the authors' own work;
e the research results have not been published or submitted for publication elsewhere;
¢ all the authors named on the title page have consented to the submission of this
work for publication in Acta Neuropsychologica .
Received manuscripts are first examined by the Acta Neuropsychologica editors.
Manuscripts considered unsuitable for publication in Acta Neuropsychologica are
immediately returned to the author without further review.

Once the manuscript has been registered at the Editorial Office, the first author is
notified only by e-mail giving the reference number for future correspondence. The
registered manuscripts are sent to two reviewers for scientific evaluation. The
evaluation process should not take longer than 3 months, but the editors cannot
guarantee an  editorial decision  within any  established deadline.
Manuscripts are accepted unconditionally if both reviewers agree that the work can be
published in its present form. If the reviewers disagree or feel that the manuscript
should be accepted subject to specific corrections, the editors may decide to send the
work to another reviewer or return it to the author for correction.
The ultimate decision to accept for publication, accept subject to correction, or reject a
work is the prerogative of the editors and cannot be appealed. The editors are not

obliged to justify their decision.
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The editors of Acta Neuropsychologica expect that the authors of research articles
are not financially involved in a company whose product is presented in the text, or in
a competing company.

The authors of a research article should disclose at the time of submission any
financial arrangement they may have with a company whose product figures
prominently in the submitted manuscript. Such information will be held in confidence
while the manuscript is under review and will not influence the scientific evaluation of
the work, but if the article is accepted for publication, the editors will either agree with
the authors how such information is to be communicated to the reader, or decide to
forego such notification.

Acta Neuropsychologica policy requires that reviewers, associate editors, editors, and
senior editors reveal in a letter to the Editor-in-Chief any relationships they may have
that could be construed as causing a conflict of interest with regard to the author of a
manuscript under review. The letter should include a statement of any financial
relationships with commercial companies involved with a medical product under
study.

Manuscripts submitted for publication will not be sent to a reviewer from the same

home institution as the author(s).

Ghostwriting and guest authorship

Ghostwriting and guest authorship are examples of scientific misconduct. Any
identified cases will be disclosed, including notification of appropriate bodies or
institutions (authors' home institutions, scientific societies, associations of academic

editors, etc.).

Permissions

Materials taken from other sources must be accompanied by a written statement
from the first author and the publisher of the original publication giving permission for
reproduction in Acta Neuropsychologica .
Permission should be obtained in writing from the first author of papers still in press,
and from the source of any unpublished data or personal communications used in the

article.



Patient confidentiality

Changing the biographical details of a patient in order to protect his/her identity is a
form of data alteration and should be avoided. However, the authors of clinical papers
are obliged to protect the patient's privacy rights. Only clinically or scientifically
important information should be published. Therefore, if it is possible to identify a
patient from the information given in the article, the authors must obtain the written
consent of the patient or his/her guardian to publish his/her data, including
photographs, radiological images, etc., prior to submission. Details regarding the race,
ethnicity, cultural background or religion of any person involved in the study should be
disclosed only when in the author's considered opinion such details have a bearing on

the course of the disease and/or treatment under discussion in the text.

Copyright transfer

Upon acceptance of a manuscript for publication, the authors transfer copyright to the
MEDSPORTPRESS Publishing House. Once an article is accepted for publication in Acta
Neuropsychologica , the information it contains cannot be revealed in the public media
until the publication date of the issue in which the article appears.

Upon acceptance all published manuscripts become the permanent property of
MEDSPORTPRESS, the Publisher of Acta Neuropsychologica and may not be published

elsewhere without written permission from MEDSPORTPRESS.

Disclaimer

Every effort is made by the Publisher and Editorial Board to see that no inaccurate or
misleading data, opinions or statements appear inActa Neuropsychologica .
Nevertheless, the substantive contents of articles and advertisements remain the sole
responsibility of the author, sponsor, or advertiser concerned. Accordingly, neither the
Publisher nor the Editorial Board accept any liability whatsoever for the consequences
of any such inaccurate or misleading data, opinion, or statement.

Every effort is made to ensure that drug doses and other quantities are presented
accurately. Nevertheless, the editors advise all readers to apply methods and

techniques involving drug usage and other treatment procedures described in Acta
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drug or equipment manufacturer as published in the reader's own country.



