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Vyzkum umeni v NUDZ

Perception of direct vs. averted gaze in portrait
paintings: An fMRI and eye-tracking study
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Abstract

Introduction Results

Wihike one may be immediately capfivated by visualartwork, the profou-
nd experience typically unfulds through intentional meaning making over
time: Contemporary newrs cognitive model of sesthetic experience em-
phasize the role of seflection and knowledge assimilafion (Pelows et al,
2017). Studies sl o movies

In this study, we use separate eye-tracking measurements and functional magnetic resonance
imaging to investigate the neuronal and behavioral response to painted portraits with direct versus
averted gaze. We further explored modulatory effects of several painting characteristics (premodern
vs modern period, influence of style and pictorial context). In the fMRI experiment, we show that the
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Introduction

Encountering art is not only an aesthetic experience. In
public health, growing evidence shows that art can support
mental i and self ing. While
artworks may captivate immediately, their deeper impact
unfolds through active meaning-making — reflecting, in-
terpreting, and connecting them to personal experience. This
highlights the importance of educational programs in
museums and galleries.

Aims

« To investigate what happens when people actively engage
with art — not just by viewing it, but by constructing
meaning through reflection and contextual learning.
Investigate the effects of intentional meaning-making
processes (designed to mimic educational programs):

(1) prompted reflection

(2) reading contextual stories about the artworks.

Methods

« functional magnetic resonance (fMRI)

« subjective assessment of artworks

- participants (N=46; 32 females, mean age=25.8 years)

Procedure

Results

No intervention

+ Medio-frontal cortex: self , emotion
reward processing

« Obritofrontal cortex: reward processing, judgment

= Caudate nucleus: also hedonic response

Intervention (prompted reflection)

« Central executive network (CEN): goal-directed cognitive
processes and externally oriented attention
+ Default_mode_network (DMN): _self-referential mentation

direct versus averted gaze elicited increased activation in lingual and inferior occipital and the
fusiform face area, as well as in several areas involved in attentional and social cognitive processes,
especially the theory of mind: angular gyrus/temporo-parietal junction, inferior frontal gyrus and
dorsolateral prefrontal cortex. The additional eye-tracking experiment showed that participants spent
more time viewing the portrait's eyes and mouth when the portrait's gaze was directed towards the
observer. These results suggest that static and, in some cases, highly stylized depictions of human
beings in artistic portraits elicit brain activation commensurate with the experience of being observed
by a watchful intelligent being. They thus involve observers in implicit inferences of the painted
subject's mental states and emotions. We further confirm the substantial influence of representational
medium on brain activity.

Keywords: Artistic portraits; Averted gaze; Direct gaze; Eye-tracking; Perception; fMRI.
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ABSTRACT

P Adamek, D. Grygarovd, J. Lukavsky,
L. Kesner

‘Catholic Theological Faculty, Charles University

This eye-tracking study was designed to ana-
lyze the effect of artistic transformation of a
photographic image to a painting on oculomo-
tor behavior. The study employed unique set of
stimuli, consisting of paintings and photographs
used by authors of the paintings as direct source
images. First, the differences in basic eye move-
ment measurements and the explored area were
mvestigated. In paintings, viewers moved their
eyes quicker, and viewing was more disper-

TRACKING ARTISTIC TRANSFORMATIONS: COMPARING
¢ | PAINTINGS AND THEIR SOURCE PHOTOGRAPHS
PETR ADAMEK!2¢, DOMINIKA GRYGAROVA!®, JIRI LUKAVSKY*S, LADISLAV KESNER*

*Institute of Psychology, Czech Academy of Sciences
*Third Faculty of Medicine, Charles University

ioral index of artistic transformations, including
artist’s intention (AI). In the light ot the theoreti-
cal background of Al that includes even motor
acts, the idea of using oculomotor behavior as
an index of viewer’s inference of Al was intro-
duced.

key words:
psychology of art,
eye movements,
photography,
paintings,
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Termin védomi se poutivd v riznych souvislostech.
¥V praktickém pojeti psychologic a mediciny predstava-
je nadfazeny koncept viem ostatnim psychickym funk-
cim, obdobné jako operaéni systém v poditadi. Ros
je se do dvou slozek, pficemi bdélost védomi odkazuje
k tomu, zda je ch.mcc wvitbec v dany okamiik w

MOZEK A MYSL: ZPRACOVANI INFORMACI A KONSTRUKCE SVETA

BIOLOGICKE A KULTURNI
DETERMINANTY
FVOLUCE VEDOMI

Jiri Horacek, Ladislav Kesner

problematiky védomi lze realizovat z riznych perspek
tiv a riiznymi metodami.™* V této kapitole sc zaméfu
jeme na evoluéni piistup.
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téma — prazdno

svéta (véetné Zité asoprostorové skaly) jsou
dény evoluci druhu, tedy pragmatickymi
potiebami preZiti a reprodukce. Obraz proto
nen tiplny a zahrnuje pouze uréitou vyseé
reality. Nyni si klademe otizku, kdy a pro¢
se v nastaveni naseho mapovéni védomim
objevil tento specificky obraz nés samych,
spojeny s tisni z nebyti v éase ,po nis™.

V antropologii, paleontologii  archeo-
logii musime vychézet ze zachovaljch
‘materidlnich artefakti. Pro nade téma jsou
dilezité predeviim tFi zdroje . Prvnim
2 nich je prekvapivé ornamentace lidského
téla. Vyznam zdobeni vlastniho téla je dén
piedpokiadem, ze v okamziku, kdy se idé

Prazdnota smrti

POVAHA, KORENY A RESENI S sl o
EXISTENCIALNI POZICE CLOVEKA

Kiade nejen otdzku jak jsem vidén", ale
2Z pohledu druhého termodynamického zakona je smrt

rozdituje o dali rovinu jak chei
byt vidén*, Nejstarsi dikazy o zdobeni téla
nutnym doprovodem Zivota, tak pro¢ ji chapeme tak
Pojdme se nad témito

pomoci okrového pigmentu a perforovanych
lastur predstavuii nalezy z fihoafrické jes-
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Schizophrenia

ARTICLE OPEN

The Gaze of Schizophrenia Patients Captured by Bottom-up

Saliency

Petr Adamek /2

*, Dominika Grygarova'?, Lucia Jajcay
Veronika Langové'?, Iryna Neskorodana', Ladislav Kesner'”

134

and Jifi Horacek ('

|, Eduard Bakstein®®, Petra Fiirstova®, Veronika Jurickova (37,

M) Chock for updates

Juraj Jonas'®,

Schizophrenia

REVIEW ARTICLE OPEN

Early-stage visual perception impairment in schizophrenia,

bottom-up and back again

Petr Addmek (3=, Veronila Langovi* and i Horddek'”
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Duse poznivajic sebe sama

pripisovino Thalétovi, Hérakleitovi a daléim presokratickym
filosofum, nieméné zpopalarizoval ho a2 Plato
pretoval sta

K delfskému
kdejsi?, se v tomto
Cdy, Zaméfime
poznivi scbe

nebo vizualizace eyetrackingovich dat. Predstavime probie
pdvini scbe sama - schereflektivnich a metakog-
vnich proc , které poznivini sebe sam
i. Ziroved nabidneme hypotézy o tom, jakou rof

formovini a vivoji této schop-

éni v samot
nmu].ldsLL duse.

Duse mi, kdﬂjsi? Jsi v mozku?

- 1 pojmu duse, ktery je ve ¢
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clidskoieh déiindeh zaniimd centrilal avsak dnoznal




Zrozeni kultury: pred 100-40 tis. lety

kognitivni revoluce

(Mellars and Stringer, 1991, Mithen, 1996),

revoluce zobrazovani
(Currie, 2004)

 komplexni liticka technologie

 kontrola ohné

* drevéné zbrane

* pohrebni praktiky

* externalizace mentalnich reprezentaci
(gesta, jazyk, artefakty).

75-50 tis. |. BP 32-28 tis. |. BP

jazyk: pred 100-80 tisici lety (Tattersall, 2017)

vymena znalosti, myslenek a sdileni pribéhu Horacek a Kesner, Biologicke a kulturni
determinanty vyvoje vedomi, 2024




Zrozeni kultury: pred 100-40 tis. lety
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Vliv umeleckych intervenci na mezimozkovou synchronlzac;l
a prosocialni chovani ?

Hyperscanning (EEG)
v NUDZ

* Poslech hudby
* Hudebni improvizace
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nature mental health

EVI D E N C E Analysis https://doi.org/10.1038/544220-024-00368-1

Groupartsinterventionsfor depressionan
anxiety amongolder adults: asystematic
review and meta-analysis

Quinn, Millard & Jones (2025)
Nature Mental Health — systematic review & meta-analysis

» 50 kontrolovanych studii, z toho 42 randomizovanych

« Zamereni na skupinové umélecke aktivity (nikoi arteterapeutické programy)

u lidi 55+ (napf. hudba, tanec, vytvarna tvorba a dalSi spoleCné umélecke
aktivity)

* Depresivni symptomy: vyznamne snizeni, d = 0.70; po korekci na
publikacni zkresleni efekt zustal zachovan (d = 0.42)

o Uzkost: rovn&z vyznamné snizeni, d = 0.76.
« Bezne participativnimi umelecké aktivity byly stejne ucinne jako
arteterapeuticke programy




EVIDENCE

Sonke et al. (2025)

naturemedicine v

Explore content ¥  About the journal v Publish with us v Subscribe

nature > nature medicine > analyses > article

Analysis = Published: 18 September 2025

The arts for disease prevention and health promotion: a
systematic review

Nature Medicine — systematic review: 95 studii zamerenych primo na umeni
jako nastroj prevence neinfekCnich onemocneni a podpory zdravi / 27 zemi

* umeéni spojeno s podporou dusevniho zdravi, fyzické aktivity, zdravého

chovani a socialniho propojeni

« potencial pusobit také na socialni a strukturalni determinanty zdravi

« podporuje pohled na umeéni nejen jako terapii, ale jako nastroj prevence a

podpory verejneho zdravi




Ekonomicka efektivita uméleckych programu

Crealey et al. (2023) — systematicky prehled: jen 6 ekonomickych evaluaci, ale vétSina
naznacila dobry value for money

Coulton et al. (2015) — komunitni zpév: 64% pravdépodobnost cost-effectiveness pfi
£30,000/QALY.

Bind et al. (2025), SHAPER-PND — zpév u matek s postnatalni depresi: £11-21 tis./QALY,
tedy v bézné pfijimaném pasmu cost-effectiveness

SROI studie: odhadovana spoleCenska navratnost priblizné £1.2—-8.3 hodnoty za £1 investice
Johnson et al. (2020) — wellbeing benefity ano, ale bez prokazaného snizeni healthcare
costs

— nakladové efektivni zpusob podpory dusevniho zdravi a wellbeingu

— vysledky jsou povzbudiveé, zejména u komunitnich programdu, ale pocet
kvalitnich ekonomickych studii je zatim maly a dukazy o pfimych usporach ve
zdravotnictvi zustavaji omezené
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HEALTH EVIDENCE NETWORK SYNTHESIS REPORT 67
What is the evidence on the role of the arts in improving health
and well-being?

A scoping review

Daisy Fancourt | Saoirse Finn
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Overview

Artistic expression grew in lockstep with human cultural development and has long played an integral part in how we teach, learn, communicate and heal. Since our
earliest ancestors began telling stories to make sense of the world, we have evolved to learn from narrative, be it through visual media, song or performance. The arts
are uniquely suited to help us understand and communicate concepts and emotions by drawing on all our senses and capacity for empathy. In recent decades, we have
come to understand the intrinsic health benefits to artistic and leisure activities. Art can help us to emotionally navigate the journey of battling an illness or injury, to
nrarace diffirilt amnatinng in timae nf amearnancy and challennina suente Tha rraatinn and aninumant af the art< halne neamanta halictic wallnace and ran he a
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== Commission

@ English

Culture and Creativity

Home Policies w Sectors = Creative Europe = Funding = Cultural heritage = Resources = What's new =

You are here: Home / What's new / News

«

Published: 22 Jun 2023

Commission advocates for the benefits of culture on
mental health and well-being

The European Commission’s Communication on “A Comprehensive approach to mental health”
highlights the positive impact of arts and culture in preventing and treating mental health

issues.
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Typy programu
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Kulturni instituce

* infrastruktura pro ,lidske vzkvetani® a well-being

* soucast zdravotnicke pece

8—10 tydnd, 1-2 krat tydné



Hlavni myslenka NPPK

ART CURE*

*ART CURE

,krasa, hra, imaginace a tvorivost nejsou luxusni
nadstavby, ale regulacni potreby organismu
pro biologickou prosperitu®



PROSTREDI

(environmentalni enrichment
a esteticka kvalita prostredi)

Prostiedi ovliviiuje psychiku, stres i kognici.
Podnétné a estetické prostiedi podporuje
neuroplasticitu, u¢eni a emoc¢ni stabilitu.

« snizuje stres, zleps$uje kognitivni funkce
 podpora prostfednictvim prirody (biofilie)
« zkracuje hospitalizaci, snizuje bolest

« zlepSuje pozornost, motivaci a vysledky
« kontinualni, neinvazivni nastroj prevence

Sdilené umélecké aktivity posiluji vztahy,
duvéru, soundleZitost a spolecensky
well-being.

« synchronizace zvy3uje oxytocin a endorfiny
« posiluje divéru a spolupraci
‘ « zvySuje pocit sounalezitosti a identity
« snizuje osamélost a podporuje inkluzi \
« posiluje socidlni kapital a kohezi spole¢nosti )

, )
TVORBA

(manudlni ¢innost, kreativita
a neuroplasticita)

Manualni tvorba posiluje mozek, kognici
i psychickou pohodu a naplniuje zakladni
psychologické potreby.

« aktivuje mozkové sité v¢. prefrontalni kiry

« podporuje uceni, pamét, planovani

* snizuje stres a Uzkost

« podporuje zpracovani emoci a smysl

+ napliiuje potieby autonomie, kompetence
a vztahovosti, podporuje flow

— e

e = —

Komplexni prevence dusevniho zdravi
prostiednictvim uméni a kultury

// \ dimensi

PERCEPCE

(vnimani uméni a kognitivni
flexibilita)

Vnimani uméni aktivuje mozkové sité,
pracuje s nejstotou a podporuje uceni.

+ narusuje ocekavani, aktualizuje modely

* snizuje stres a kortizol

+ podporuje emocni regulaci a well-being
« posiluje empatii a mentalizaci

« trénink prace s komplexitou a vyznamem

TELO
(embodiment, pohyb
a uméleckeé vyjadreni)

Télesna zkusenost je zakladem kognice
a emocni regulace. Uméni propojuje
pohyb, emoce a socidlni interakci.

* pohyb sniZuje depresi a Uzkost

« tanec zlepSuje kognici a neuroplasticitu

« zpév reguluje stres, posiluje imunitu

« drama podporuje empatii a socialni
dovednosti

« synergie pohybu a kreativity

-7\

HRA

(hra jako zakladni mechanismus
uceni a adaptace)

Hra podporuje exploraci, kreativitu,
uceni a adaptaci v bezpééném ramci.

« aktivuje systém odmeény a motivaci

« zvysuje resilienci a emocni regulaci

+ podporuje uéeni a kreativitu

« zlepsuje socialni dovednosti a spolupraci
+ integruje kognitivni, emocni i socialni




ko’mpeter]énistruktura o - ) -
NARODNi PLATFORMA PREVENCE UMENIM mezinarodni propojeni:

prezentace, edukace,

propagace
NPPK je
efektivni preventivni program . i
komunikuje navenek, sleduje nejnové;jsi vyvoj
Srepilafle vede strategii PR a propagace
mezioborova sit’ pro Grygarov

celostatni aplikaci
prevence kulturou

tor ART CURE: . NPPK
propagator CuU sit,

- silnd argumentace pro vyzkum
roli kultury ve spoleénosti aplikace, -
slei | metodologie,
umeicl Melenové
: S evaluace
koordinace
budovani architektury sité a
spolupracujicich organizaci Metodologie
implementace vyzkumu do Hodnoceni efektivity programu
praxe, vyvoj her, koordinace Vhodnost uméleckych intervenci pro prevenéni programy

Neuroveédni vyzkum



NPPK garantuje, prosazuje a vyviji
efektivni preventivni unv'nélecké
intervence v prostredi CR

NPPK aktivuje mezioborovou sit’ pro
celostatni aplikaci prevence uménim
v krajskych galeriich, muzeich

a kult. centrech

REGIONALNi CENTRA PREVENCE KULTUROU
pro aplikaci a distribuci programu a intervenci

architektura sité NPPK

optimalné sit ve 14 krajich
pilotni model GBR
program
sdileni dobré praxe
jemné umélecké intervence
arteterapeutické programy
edicni Cinnost
vyvoj terapeutickych program, her a intervenci
mezinarodni konference a spoluprace
pfiprava prostredi pro Arts on Prescribtion

NUDZ

vyzkum

koordinator a evaluace

GASK GUKV

GOCAROVA
GALERIE

’ existujici

pfipravované
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evaluace,
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lokalni i terénni edukator,
koordinator, poradenstvi,
evaluace, network,

vyvoj programu vedouci regionalniho
odborného centra -

produkce, administrace

REGIONALNI CENTRUM
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spolupracujici pracovnici
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N U DZ / samostatna instalace k vystavé Duse

Kdo jsi?

Na listek Zapisujte své odpovédi. |
Listek si pak miZete nechat.

1/4

wPredstavme si, 7e nékdo, kdo nerozumi

ani slovo Cinsky, sedi zavieny v mistnosti,

Ma u sebe pirucku s pravidly, diky které dokize
spravné odpovidat na éinské znaky, které mu
nékdo posila pod dveimi, Kdyz dostane napiiklad
otazku v initing, podle navodu vybere vhodnou
odpovéd'- aniz by sam rozumél vyznamu
jednotlivych znaki.




Narodni platforma prevence kulturou

Prof. MUDr. J. Horacéek, Ph.D., FCMA

Narodni ustav dusevniho zdravi
3. lékarska fakulta UK Praha
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Narodni platforma prevence kulturou

Makapansgat
pebble,

Australopithecus
africanus, 3 mil. |. BP
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MR Evropskou unii T,
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Dekujeme za pozornost

Prof. MUDr. Jifi Horacek, Ph.D., FCMA MgA. Katefina Melenova
. , reditel@gbr.cz

Mgr.-D.ommlka Grygarova, Ph.D. +420 776 663 394

dominika.grygarova@nudz.cz

+420 774 323 858

Galerie

NU D 2 NARODNIUSTAV Benedikta
DUSEVNIHO ZDRAVI Rejta \_/\,
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