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DIGITAL TECHNOLOGIES IN ATTENTION BIAS
STUDY IN SOCIAL ANXIETY DISORDER

O.A. Sagalakova, D.V. Truevtsev, O.V. Zhirnova

The paper aims to methodologically reflect on the scientific perspectives and
risk-related reductionist understanding of mental processes of the limitations of
digital technologies in the study of attention biases in social anxiety disorder.

Materials and methods of research include theoretical-methodological analysis,
expert analysis of sources on the problem of application of digital technologies in the
study of attention biases in social anxiety disorder. Methodological basis of analysis
is the positions of the cultural-activity approach in comprehension of psychological
aspects of application of digital technologies to research mental disorders (Tkhostov,
Emelin, Soldatova, etc.), pathopsychology in studying distortions of mental activity
(Zeigarnik, Kholmogorova, etc.), cognitive and cognitive-behavioral model of social
anxiety disorder in the reconstruction of mechanisms of formation and maintenance
of anxiety (Clark, Wells, etc.), principles of organization of contemporary studies
using digital technologies, and the results of individual empirical studies on the
features of attention in social anxiety disorder.

Results. The use of technology in research can be close to the research aim,
substituting its scientific methodological understanding at the expense of visibility
and the halo of scientificity of the data obtained. Improvement of digital technologies
takes their application to a new level, which includes the priority of methodology.
The use of digital technology in the study of mechanisms of social anxiety has
provided empirical confirmation of motivational bias to social stimuli and the
phenomenon of self-focused attention. The most meaningful results in terms of
verification of cognitive and cognitive-behavioral models of social anxiety were
obtained using eye-tracking technology and electroencephalography. They allow
explicating dynamic properties of attention when solving the task in the experiment.
Application of digital technologies provides (1) detection of empirical indicators
of selectivity of cognitive-perceptual activity when perceiving social objects, (2)
determination of phenotypical features of socially anxious individuals. The last
distinguish clinical and normative samples, provide an opportunity to verify the
models which put forward biases of attention as leading mechanisms of social
anxiety. The variety of empirical studies using different paradigms and methods of
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study does not always allow for comparisons or generalizations, inconsistencies
persist in results.

Scope of the results. The research results can be applied in (1) the planning
of current studies using digital technology and comprehending of the results; (2)
clarification of the mechanisms of disorders and selectivity of attention in social
anxiety, (3) development of psychological interventions aimed to work with biases
of attention in relation to social stimuli.

Keywords: social anxiety, social anxiety disorder, digital technology; eye-
tracking experiment; attention distraction; self-focused attention, attention
avoidance and hypervigilance
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LIUP®POBBIE TEXHOJIOT U
B UCCJIEJJOBAHUU UCKAKEHU BHUMAHUS
P COIIMAJIBHOM TPEBOXHOM
PACCTPOMCTBE

O.A. Cazanaxosa, /1.B. Tpyesues, O.B. Kupnosa

HLenvio pabomul s6isemcsa MEmoO0N02UUECKOe OCMbICIEHUE HAYUHBIX NEPCNEK-
TNUB U CEAZAHHBIX C PUCKOM PEOYKYUOHUCTICKO20 NOHUMANUS NCUXUHECKUX NPoYec-
€08 0cpanuteHull YuPposbIX MeXHON02ULl 8 UZYYEHULU UCKANCEHUTI BHUMAHUSL NPU
COYUANLHOM MPEBONHCHOM PACCMPOLICIEe.

Mamepuansl u Memoowl UCCIe008AHUSA BKAIOUAIOM MEOPEMUKO-MEM 0010~
2UYEeCKULl AHANU3, IKCHEePMHUbILL AHATU3 UCTNOYHUKOG N0 Npobieme npumeHeHus
Yupposwix mexHoI02Ull 8 UCCIe008AHUU UCKANACCHUL GHUMAHUSA NPU COYUATLHOM
mpegodcHom paccmpoticmae. Memooonozuveckas o6aza anaiuza — nouodlce-
HUs KYIbMYPHO-0eamelbHOCMHO020 N00X00d 8 OCMbICICHUU NCUXOLO0SUYECKUX
acnekmos npumeHeHus Yu@posvix MexHoi02utl 0Jisi UCCAe008AHUSL HAPYUEeHUT
ncuxuxu (Txocmos, Emenun, Condamosa, 0p.), namoncuxoio2uu 6 uzyueHuu
uckaxcenuil ncuxuyeckou desmenvnocmu (3etieapuux, Xonmozoposa, op.), Koe-
HUMUGHOU U KOZHUMUEHO-N0BEOECHYECKOU MOOEIU COYUANbHO20 MPEBOICHO20
paccmpoiicmea @ peKoOHCMpPYKYuu MexaHusmos opmupo8anus u N000epucanus
mpeeocu (Knapx, Banc, Op.), npunyunst opeanuzayui co8peMeHHbIX UCCIe008a-
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HULL ¢ npUMEeHeHueM YUPPOBbIX MEXHONOSUL U Pe3VILIMANbL OMOETbHBIX IMNUPU-
YecKux ucciedo8anuti 0cobeHHocmell BHUMAHUs NPU COYUATLHOM MPEBONHCHOM
paccmpoticmae.

Pesynomamul. [Ipumenenue mexnonocuil 8 UCCae008anUL MONCEM OKA3AMbCSL
OIUBKUM K camoyenu, NOOMeHsIs HaAyYHOe Memo00N02U4ecKoe NOHUMAHUe peHoMeHa
3a cuem HA2NAOHOCIU U Opeona HAykoobpasusa noayyaemulx dannvix. Cosepuien-
cmeosanue Yudposvix MexHon02ull 6b1600UN UX NPUMEHEHUe HA HOGbIIL YPOGEHD,
sKaOUaOWUl npuopumem memooonozuu. Ilpu ucnonvzosanuu yu@pposvix mex-
HONO2UTL 68 U3YYeHUU MEXAHUBMOB COYUATLHOU MPEBo2U OKA3AI0C BO3MONCHBIM
aMnUpuyecKoe noomeepiucoenue MOMUSAYUOHHOU NPeos3amocmu 6 OMHOUEHUU
COYUATLHBIX CMUMYIIO8 U (heHOMEHA caMocOoKycuposanto2o enumanus. Haubonee
cooepoicamenbHble pe3yibmamsl 6 NiaHe 6epUQUKAYUU KOCHUMUBHBIX U KOCHUMUE-
HO-N0BEOCHUECKUX Mooenell COYUATbHOU MPegocu NOLYUeHbl ¢ NOMOWbIO MeXHO-
02Uy aumpexunea u MeKmposHyedanoepagui, nO360NAIOWUX IKCHIUYUPOSAMD
OUHAMUYECKUe CBOUCMEA 6HUMAHUS NPU PeuleHul 3a0ayu 8 skcnepumenme. Ilpume-
HeHue yupposuix mexuono2ull obecneuusaem 0OHAPYIUCEHUE IMAUPULECKUX UHOU-
Kamopog uzoupamenbHoCmu KOCHUMUGHO-NEePYENnMUGHOU 0esameibHOCHU NP 80C-
NPUAMUU COYUATILHBIX 00bEKMO8, OnpedeieHie HeHomunuiecKux ocooeHnocmei
COYUANLHO MPEBONCHBIX UHOUBUOOS, OMAULATOWUX KIUHUYECKUEe U HOPMATNUBHbIE
8b100PKU, NPEOOCMABSSL BO3MOICHOCb GePUDUKAYUU MOOeTell, 8blOBULATOUUX
6 Kauecmege @eOyWUxX MeXaHuzMo8 COYUANbHOU MPeBo2U UCKAICCHUSL GHUMANUSL.
Mmnozcoobpa3zue smnuputeckux uccied08anull ¢ UCHONb308aHUEM PAZHLIX NAPAOUSM
U Cnocob06 U3yUeHUst He 8ce20d NO36OISLem CONOCMAGISIMb Wil 0000w ams OaHHbLE,
NPOMUBOpeyUs 8 PE3VIbIMAMAX COXPAHIOMCSL.

Oénacmov npumenenus pe3yrbmamos. Pesynomamor uccnedosanus mocym
OvIMb NPUMEHEHBI NPU NAAHUPOBANUL COBPEMEHHBIX UCCTEO08AHULL C UCTIONb30BAHU-
em YuUpposwIx MEXHONO2UL U OCMBICICHUU NOIYUAEMBIX PE3VIbINAMOs, YMOUHeHUU
MEXAHU3MO8 HAPYUEeHUL U U3OUPAMENbHOCIU 6HUMAHUSA NPU COYUATLHOU MPeso2e;
paspadbomre ncuxon02UHecko20 BMeuamenbCmed, HayeneHHo2o Ha pabomy ¢ UcKa-
JHCEHUAMU BHUMAHUSL 8 OMHOUWEHULU COYUATLHBIX CINUMYIIOS.

Knioueswie cnosa: coyuanvras mpesoza; coyuanbHoe mpegoicHoe paccmpol-
cmeo; yugposvie mexHono2ull; IKCNEPUMEHN C AUMPEKUHSOM, OMEIeYeHUe BHU-
Manust;, camoc@oKycuposantoe sHuUManue, uzbeeanue 6HUMAHU U NOBbIUEHHAS.
OoumenvHocmy

Jna yumuposanusn. Cacanaxosa O.A., Tpyesyes /1.B., Kuprosa O.B. Lughpo-
6ble MEXHON02UL 8 UCCTEe00BAHUN UCKANICEHUL BHUMANUS NPU COYUATLHOM MPEBO-
arcnom pacempoticmee // Siberian Journal of Life Sciences and Agriculture. 2022.
T 14, Ne3. C. 76-89. DOI: 10.12731/2658-6649-2022-14-3-298-311
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Introduction

Social Anxiety Disorder (SAD) is a widespread anxiety disorder characterized
by the fear of negative social assessment that exhausts personal resources and im-
pedes the realization of significant social motives for activity [8]. In SAD, social
situations or situations related to self-presentation in public, performance evalu-
ation are avoided wherever possible in order to reduce the fear of potential social
rejection or humiliation [11]. The relevance of studying the distractions of mental
activity in SAD is substantiated due to the current social conditions that determine
interpersonal interaction transformation. The COVID-19 pandemic contributes
to the social desirability of avoiding communication as a supportive behavioral
factor for anxiety disorders, including social anxiety (SA) and SAD. The World
Health Organization stresses that the hostile context in which pandemics is dis-
cussed, which is manifested in the use of the phrases “suspects,” “spreading the
virus,” “infecting others,” contributes to stigmatization in society, increased SA,
and selective attention to threatening incentives. Current digital reality dictates the
necessity to study the anxiety that arises and can disorganize activities in direct
communication and indirectly through digital technology (Internet, virtual reality,
messengers, etc.). The experience of mediated communication and issue solving,
which has become a standard technology, is a heuristic condition for objectifying
the peculiarities of psychic activity in SA/SAD in the experiment. The study of
anxiety disorders in the space of mediated communication and with the help of
digital technologies is an essential trend of the modern era.

Materials and methods of research include theoretical-methodological analy-
sis, expert analysis of sources on the problem of application of digital technologies
in the study of attention biases in social anxiety disorder. Methodological basis of
analysis - is the positions of the cultural-activity approach in comprehension of
psychological aspects of application of digital technologies to the research mental
disorders (Emelin, Tkhostov, Soldatova [2; 6], etc.), pathopsychology in studying
distortions of mental activity (Zeigarnik, Kholmogorova [3; 7], etc.), cognitive and
cognitive-behavioral model of social anxiety disorder in the reconstruction of mech-
anisms of formation and maintenance of anxiety (Clark, Wells [12], etc.), principles
of organization of contemporary studies using digital technologies.

Results and discussion.

Methodological limitations in the study of attention distractions in SA/SAD

From some scientists’ perspective, distractions of the so-called “social
attention” are the primary component of SAD. Many hypotheses have been
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constructed about selectivity and distraction of attention in SA/SAD. Various
empirical data on the features of social attention and perception in various ex-
perimental paradigms have been obtained. However, methodological limita-
tions in understanding the disorder pathogenesis mechanisms create obstacles
in choosing the study direction of these distractions. Therefore, the presenta-
tion of the primary scientific papers on the properties of attention in SA/SAD
is advisable to prepare a methodological understanding of common ideas that
hinder systematic understanding when fearing a negative social assessment of
the qualitative properties of complex mediated socially conditioned activity.

The issue of the legitimacy of dividing mental activity as a whole and its
different types into social and non-social ones in the context of modern science
seems untenable. The attempt to polarize the social and non-social psyche is
akin to Bleuler’s early ideas of “autistic” thinking based on effect and needs,
which is opposed to rational thinking. The cultural and action-oriented approach
emphasizes the social nature of the human psyche, the acquisition of tools to
master their behavior in the process of social interaction. “Any function in cul-
tural development comes on stage twice, in two acts, first socially, then psy-
chologically” [1]. The partiality of mental activity is inappropriate to eliminate
in the experiment to detect the “objective” mental process and the selectivity
indicators of attention, perception, and thinking. In this case, the experiment
model can correspond to the actual life situation.

Zeigarnik [3] is theoretically grounded in the framework of pathopsychol-
ogy based on the cultural-activity approach. The fundamental role of motiva-
tion in the construction and unfolding of any mental activity is experimentally
proven. The trend of detaching the psyche from the personal orientation of the
active subject, the process of its implementation in the activity based on motive,
the consideration of affective and cognitive spheres as conditionally indepen-
dent instances of mental activity reduces the possibility of a complete study of
the regularities of the course of mental activity. The use of the concept of “pure
experiment” frees from a mental issue, the conditions of actual life activity,
and a person’s activity. It also reduces the chance of going beyond the limits
of this or that type of explanatory reductionism in psychology. Facts obtained
even in a technically perfect experiment may lose their competent psycholog-
ical interpretation.

Actual reconstructions in the nosological architecture of SAD, the desire
for apparent isolation, differentiation of many diagnostic units, orientation
in the analysis of mental disorders associated with anxiety on the concept of
“domains” are criticized, emphasizing the lack of scientific substantiation and
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artificiality of such a way of organizing the symptoms as external signs of
pathological processes. Over-reliance on digital neurocognitive research in un-
derstanding the nature of mental disorders often represents a new stage in bi-
ological reductionism—the search for mental activity disorders “in the brain.”
Vygotsky [1], Zeigarnik [3], Kholmogorova [7], Emelin, Rasskazova, Tkhos-
tov [2] & Soldatova [6] and other representatives of the Moscow psychologi-
cal school warn scientists against such set of simplified interpretations of the
human psyche.

Selectivity and attention distractions in SA/SAD:

theoretical models and experimental studies using digital technology

Currently, there is no unified method of empirical verification of the most
popular and globally respected science models of social anxiety [12; 19]. It is
still being discussed what is more characteristic of SA/SAD — avoidance of at-
tention from stimuli perceived as socially threatening or hyper-involvement/
concentration/absorption of attention by these stimuli. In the classical cognitive
model of attention distraction in SA/SAD, high SA is characterized by self-fo-
cusing attention in social situations that act as a factor in maintaining SA [12].
However, avoidance of social threats is not the only way to distract attention
in SA/SAD. Socially anxious people often tend to shift their attention to facial
stimuli [ 10] and maintain intrusive vigilance against social threats [ 19]. Current
models present attention as a dynamic process and the idea of changing strate-
gies of attention distraction in SA/SAD [9; 18].

A separate issue is a methodological interpretation of empirical indicators
of attention peculiarities in SA, the possibility of systematization of disparate
data in the context of using different techniques, methods, technical variations,
heterogeneity of subject groups, non-constancy of organization of an experi-
mental event, and other features of attention distractions expression in specific
research papers.

The study of attention distractions usually uses eye motor activity tracking,
or “eye-tracker,” with the help of which it is possible to track activity dynamics
over time and create more normal natural conditions for the subject. This meth-
od provides more accurate experimental data on the procedural properties of
attention, its relationship with other variables, which determines the appropri-
ateness of the “eye-tracker” in studying the features of attention in mental dis-
orders, including SAD and SA [5]. In traditional experiments using eye-tracking
technology in studying attention distractions in SA/SAD, facial expressions
are often used as a stimulus material (social objects). They are one of the most
critical information units for the subject’s interpretation of the communication
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meaning. Current research papers contain more additional conditions increas-
ingly in the form of stimulus animation, the inclusion of video communication
situations, modeling communication situations in popular messengers [22].

For example, the results of an original experimental “‘eye-tracker” study using
Skype messenger [22] objectivized the most studied and essential mechanism for
maintaining SA/SAD — self-focus of attention. During the experiment, the sub-
jects — young women with low and high SA levels — were asked to talk to a male
experimenter assistant via video call (Skype). During the entire communication,
an online video of the conversation was shown on the screen, and the broadcast
included equal-sized windows with both the interviewee and the subjects them-
selves. The experimental situation had four stages — warm-up, positive stage (the
conversation partner was friendly), critical stage (the conversation partner was crit-
ical of the conversation partner), and active (the conversation partner themselves
asked questions). The authors conclude that for socially anxious people, it is com-
mon to lose control of anxiety level in a situation of critical, unfriendly attitude in
the process of communication. In SAD, any context of the interaction is probably
perceived as a potential threat of possible criticism and rejection, negative assess-
ment, self-focus becomes a stable indicator of the distraction of attention [17].

Current research examines attention distraction in anxiety disorders with
the help of “eye-tracker,” electroencephalography (EEG), and magnetic reso-
nance imaging (MRI). There is an active search for the spectrum of attention
distraction indicators in order to get closer to understanding the mechanisms
of the phenomenon under discussion [14]. For example, McTeague et al. [16]
conducted an experiment aimed at studying the neurocognitive correlates of
social attention dynamics using a continuous recording of steady state visual-
ly evoked potentials (SSVEP) in response to facial expressions (neutral facial
expressions, expressions of anger, fear, joy), in which the control group and
clinical samples were compared with anxiety symptoms in different psychiatric
diagnoses. It was found that SA features a stable way of attention distraction —
in most patients, vigilance increases with increasing severity of SA symptoms.
However, patients exhausted by mental illness demonstrate avoidance. Thus,
another type of attention distraction (avoidance) is characteristic of patients in
the depletion of resources due to prolonged intrusive vigilance [16; 21].

The current research aimed at clarifying the features of attention distrac-
tion in SA aggravates the discussion about the qualitative features of attention
avoidance/avoidance in SA [15]. Thus, in the experimental “eye-tracker” study
of the trajectory of tracking facial expressions and features of attention to facial
expressions in SA, Gregory, Bolderston, and Antolin [13] propose a paradigm of
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dynamic tracking of social attention features. The authors suggest the subjects a
task to watch a video of an emotionally neutral scene, in which two actors from
time to time look into the periphery of the scene. According to several signifi-
cant study parameters, no differences are found between groups with low and
high SA. The authors of the experiment suggest that what has been previous-
ly interpreted as attention avoidance does not qualify as such but represents a
qualitatively different social information processing stage [13].

The most versatile part of the work aimed at studying the properties of at-
tention in SA/SAD remains the specificity of the task proposed to be solved in
the experience. One of the frequently used research paradigms is the dot-probe
task, namely, a modification of this method, where the stimuli are facial expres-
sions rather than words as in the original version. Scientists also use other tasks,
for example, visual search tasks, such as the Stroop Task. It is important to note
that in most studies, incentives-distributors are either congruent to priority and
goals or non-congruent to it, and the peculiarities of attention shifting towards
both congruent and non-congruent stimuli have been rarely studied. Often, the
subjects are not aware of the target or the distributor’s spatial position, so they
have to pay attention to several locations.

Conclusion

Methodological limitations in the comprehension of the pathogenesis pat-
terns of SAD act as an obstacle to the construction of a theoretical model and
experimental study of selectivity and distraction of attention in SA/SAD. The
use of digital technologies in psychological experiments in the era of COVID-19
recreates the format of social activities mediated by digital technology, which
is as “real” for the majority of people and contributes to the objectification of
natural attention distractions in SAD. Experiments using eye-tracking technol-
ogy, based on dynamic properties of the attention process are promising in this
direction, which contributes to actualization in the unfolding activity of self-fo-
cusing, hypervigilance or attention avoidance concerning socially threatening
stimuli, disorganization of attention purposefulness in the conditions of multi-
tasking related to the monitoring of threats (deviation from the target priority).

The current research tendency consists in, on the one hand, the dynamic
procedural aspect of stimulation in an experimental task and, on the other hand,
the design of the task in such a way that the degree of disorganization of activ-
ities (deviation from the target priority) can be achieved. While relying on the
methodology of cultural-activity approach, pathopsychology in understanding
the mental activity and personality of a person, the study of social attention and
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perception in SA/SAD should also be based on the principle of unity of effect
and intelligence, the social nature of the psyche, the motivational-demanding
tension in the psychological system. For example, Sagalakova, Truevtsev, Tine-
kov, and Zhirnova [20] included into the experiment, aimed at studying selectiv-
ity and distraction of social attention in SA, the Eriksen Task, which promotes
modeling in the experiment the conflict conditions of multitasking, which are
inherent to the real-life situation. The revealed features of attention distractions
based on the pathopsychological model of SA are comprehended in the con-
text of a shift in the motivational-target structure of activity — from the motive
to perform the task in accordance with the goal (success) to the motive “not to
make a mistake” (failure avoidance). It causes target deviations from the prior-
ity activities and can disorganize it (decision time and failures increase) [4; 20].

Thus, from the point of view of national pathopsychology, the experiments
have the most significant prospects, which cannot avoid the emphasis on sub-
jective attention bias in solving a particular target task in the conditions of the
analysis of the activity process, which includes a stage, an inevitable expansion
in the time of decision making.
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