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INFLUENCE OF NEUROPSYCHOLOGICAL STATUS ON BODY SCHEMA IN EATING DISORDERS
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The study of neuropsychological features that cause eating disorders may provide a starting point for planning complex studies that allow for integral assessment
of the internal and external mechanisms and patterns of eating disorders. The work aims to evaluate the influence of the neuropsychological status on features of
the body schema in eating disorders. We conducted an analysis of the subjective and objective indicators of the body image on 51 women aged 20-35 years using
face-relative hand position reproduction tests, the "Silhouette" method, measurement of the right hand index finger diameter and of the foot length, and a self-image
questionnaire. We carried out qualitative and quantitative assessment of the neuropsychological status using the Luriev test battery. For the analysis of control
functions, we used the Wisconsin sorting card test, Cantidad-Numér interference task (Canum), and "Block Span". We found that women with atypical eating
behaviors noted the following features associated with a subjective attitude towards their own body: prevalence of dissatisfaction in one's emotional evaluation
due to the perception of one's own appearance, stemming from the beliefs and ideas about one's ideal appearance, despite the absence of the abnormalities
associated with the objectified ideas of one's own body (weight, size, body proportions). We identified modal-nonspecific control function deficiencies characteristic
of different types of eating disorders.
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BJINAHVE HEWPOMCUXOJIOMMYECKOIO CTATYCA HA OCOBEHHOCTW CXEMbI TEJIA NPU
HAPYLLEHY NMULLIEBOIO NOBEAEHNA

M. B. 3anecolikas', M. B. Cokonbckas', T. H. Pasysaesa?, C. J1. Bopucosa!™

" Poccuiickunii HauMoHabHbIA MCCReaoBaTeNbCK MeAULUMHCKIIA yHUBepcuTeT uMenn H. V1. Muporosa, Mockea, Poccus
2 BenropoACKUIA roCyAapCTBEHHbI HALMOHABbHBIN UCCNEA0BATENBCKUI YHUBEPCUTET, Benropoa, Poccust

VccnepoBaHme HEPOMCUXONOrMYECKNX OCOOEHHOCTEN, 0OYCNOBNMBAIOLLIX HAPYLLIEHME MULLEBOrO NOBEAEHNS, MOXET AaTb OTNPAaBHYIO TOHKY A1 MOCTPOEHWS
KOMMEKCHBIX MCCNEfoBaHNi, MO3BOMSIKOLLNX OCYLLECTBUTL UHTErPaNbHYHO OLEHKY BHYTPEHHUX M BHELLHWX MEXaHW3MOB W 3aKOHOMEPHOCTEN HapyLleHWs
nuLLeBoro nosefeHVst. Lienbto paboTbl ObIN0 BbISBUTE BUSHWE HEMPOMCKXOIOMMHECKOro CTaTyca Ha OCOBEHHOCTV CXeMbl Tefla Mpy HapyLLeHUW MULLEBOro
nosefdeHns. ObcnepgoBann 51 xeHwwHy B Bo3dpacTe 20-35 neT. OueHKy CyOBbeKTUBHbIX 1 OOBEKTVBMPOBaHHbIX Mokasarenen obpasa Tena NpoBOAUM C
MOMOLLbIO MPOH Ha BOCNPOU3BELAEHVE MOMOXKEHNS PYKW MO OTHOLLEHMIO K LY, METOAMKN «CUyaT» 1 300padKeHWst AnaMeTpa ykasaTenbHOro nanbLa npasomn
PYKW W BAWHBI CTOMbI, ONPOCHWKA 0bpasda CoOOCTBEHHOrO Tena. KayeCTBEHHYIO U KONMMHYECTBEHHYIO OLIEHKY HEMPOMCUXONOrM4eCcKoro cTatyca OCYLLECTBASN C
nomoLLbto JlyprieBckoin TecToBo 6atapew. [na aHannsa ynpaBnstoLLmx yHKLMIA MCNonb30Bav BUCKOHCMHCKMIA TECT COPTUMPOBOYHBIX KapTodek, «Cantidad-
Numer interference task» (Canum), «Block span». Mo pesynsratam nccnegoBaHvsa Obi10 YCTAHOBMNEHO, YTO Y MEHLLUMH C BbIP&XKEHHBIMU TUNaMn M LLEBOrO
NMoBefeHNst, paccMaTpMBaeMbIML Kak rpaHmLa HOPMbl, OTMEYEHbI OCOBEHHOCTW, CBA3AHHbIE C CYOBbEKTUBHBIM OTHOLLEHWEM K COOCTBEHHOMY Tefy: C OfHOMN
CTOPOHbI, NPeobnanaeT HeyLoBNETBOPEHHOCTb, KOTOpas BK/IOHAET B Ce0S1 IMOLIMOHANBHYIO OLIEHKY, YyBCTBA, CBA3aHHblE C BHELUHOCTBLIO, U yOexaeHUs u
npencTaBneHns 06 naeanbHON BHELLHOCTU; C APYrol CTOPOHbI, OTCYTCTBYIOT HAPYLLEHVIS, CBA3AHHbIE C OO BEKTUBMPYHOLLIVIMN NPEACTABMNEHVSIMA O COOCTBEHHOM
Tene (Bec, pasmep, nponopunm). BeisiBneHsl MofanbHO-HecneuuyHble feuLmMTbl YIPaBASoLMX OYHKLMIA, XxapakTepHble AN PasdHbiX TUMOB HapyLLEHWIn
NULLIEBOrO NMOBEAEHWS.

KntoueBble cnosa: HENPOMNCUXONOrMYECKUIA CTAaTYC, HapyLLEHVE NLLEBOMO NOBEAEHNS, Cxema Tena
Bknap, aBTOpOB: BCe aBTOPbI BHEC/M OAMHAKOBbIV BKNAL B NNaHNPOBaHVe MCCNefoBaHns, aHanns nuteparypbl, cO0p, aHanma 1 MHTEpnpeTaLmio AaHHbIX.
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To study eating disorders most qualitatively, one must consider
the phenomenon in the continuum of norm and pathology.
The most blatant manifestation of pathology is summarized by
the concepts of "eating disorder" (F50, ICD-10) and "nutrition
and eating disorders" (6B8, ICD-11), understood as a class
of psychogenic behavioral syndromes characterised by
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abnormalities in the eating behavior and associated with
physiological symptoms. Determining the boundary of the norm
is associated with much greater difficulties due to the need to
define the concepts of “violation”, “pre-disease”, “donosology”
and correlate them with the qualitative and quantitative features

manifested in the eating behavior. Aside from the natural and
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obvious research- and practice-related reasons for such an
approach, we identify one more: in borderline-normal conditions,
success of the clinical and psychological assistance will rely on
whether the intervention is based on seeing the psychological
factors and determinants that underlie the psychogenic nature
of the eating behavior as a developing system of phenomena
on psychophysiological, neuropsychological, personal,
and socio-psychological levels. Thus, by investigating the
neuropsychological status on the margins of various types
of eating behavior, we attempt to find deficiencies in higher
mental functions and to carry out qualitative and quantitative
analysis in order to identify systemic characteristics of eating
disorders, allowing, in the future, to implement factor analysis
that incorporates the neuropsychological point of view.

In research on the degree of disorder severity that allows the
affected to remain within the norm, a number of authors identify
intermediate states, called "donosology" [1]. Donosology is
understood as a change in immunological resistance under
the influence of low intensity industrial and domestic factors.
Such people are not sick, although assignment to groups with
prepathological conditions is recommended [2].

Specialists must timely identify the state of donosology to
assist in increasing the body's resistance to adverse conditions [3].

Brekhman singles out the third state as incomplete health,
which can last for a very long time and which cannot be
identified with premorbid states [4]. Up to half of the entire
human population exists in this state [3].

Impaired eating behavior is a broad term, and its
characteristics are both substantial and structural. Substantial
manifestations include overeating and compensatory energy-
consuming forms of behavior (vomiting, abuse of laxatives,
diet pills, diuretics, and compulsive weight loss exercises) [1].
These manifestations are habits, which does not allow them
to be classified as real disorders, such as anorexia nervosa,
bulimia nervosa, atypical eating disorders (or eating disorders
not classified elsewhere) [5].

Traditionally, eating disorders are classified as disorders
exhibiting the following features:

— a clear change in eating habits or behavior associated
with weight control;

— behavior change leading to clinically significant damage
to physical health or psychosocial functioning (cardinal
symptoms of impaired eating behavior include malnutrition and
concomitant overestimation of shape or body weight);

— the aforementioned changes in behavior not being the
consequence of any somatic or other mental disorders [6].

The structure of eating behavior as a complex system
from the standpoint of determining the safety-violation of the
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system can be analysed employing the criteria of divergence,
coherence, and organization, as proposed in the framework of
the metasystem approach to understanding the features of the
development and functioning of complex systems, as well as
their structural-level organization [7]. Seeing specific forms of
behavior, behavior strategies, behavioral patterns as elements
of the system at different levels, low divergence is defined as a
rigid fixation on a limited number of behavioral food types and
strategies, and low coherence is defined as a decrease in the
interconnections of both horizontal and vertical elements of the
system, which leads to difficulty in flexible switching between
them or even complete lack thereof. The disorganization of
eating behavior as a system is manifested in the difficulties
associated with planning, control and arbitrary regulation of
eating behavior [7].

As a rule, three main types of eating behavior are believed
to exist: external eating behavior as a reaction to external
stimuli, emotional eating behavior as a hyperphagic reaction to
stressful situations, and restrained eating behavior as excessive
self-restraint and overcontrol [8], the analysis of the severity and
stability of which is usually considered as basis for diagnosing
the severity of violations. In this framework, disorder is believed
to manifest when one of the types of eating behavior [9] begins
to noticeably predominate compared to others [6].

In this study we accept the definition of the body scheme
as an unconscious internal representation, a complex of
information about the structural organization of the body, its
dynamic characteristics, the current and changing position
of its parts relative to each other, as well as in the horizontal
plane [10]. The body scheme is a dynamic subjective entity,
since it is formed by the person themselves in the course of
their vigorous activity [11]. A person creates a body schema
from various manifestations of body awareness in various life
situations [12]. The basis of the body schema is a complex of
organized information about the dynamic system [13].

Neuropsychologically, the body schema can be considered
a functional system, which consists of proprioceptive, gnostic,
antipathy-prognostic and control functions.

At the proprioceptive level, the body schema is represented
by a joint-muscular feeling and is understood as a complex
type of sensitivity that creates the basis for a sense of the
relative position and ratio of the sizes of parts of one's own
body; the structure of the psyche, reflecting the structure of a
person's own body; a flexible, dynamic representation of the
subject about his own body, which is continuously created
and changed by a person during his life [14]. The gnostic
level of the body schema is represented by tactile, muscular,
and visual images. Some authors give the following definition:
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Fig. 1. Diagram of average values of severity of eating behaviors in empirical groups. * — significant difference (i.e. p < 0.05).
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Fig. 2. Diagram of the distribution of the empirical sample in groups

“actively organizing and modifying the impressions produced
by incoming sensory signals / stimuli in such a way that the
final experience of the position of the body or its location enters
consciousness, connecting with what happened before” [15].

Anticipation is understood as the ability of a person to
anticipate the course of events with a high probability, predict
the development of situations and their own reactions to them,
and act with a temporal-spatial lead [16]. Control functions
provide arbitrary ways to control behavior: programming,
regulation and control [17]. The described level allows for the
widest possible analysis and synthesis of ideas about one's
own body in the context of the current physical and social
situation.

To summarise, we aim to investigate the neuropsychological
status on the margins of various types of eating behavior,
search for deficiencies in higher mental functions and carry out
qualitative and quantitative analysis in order to identify systemic
characteristics of eating disorders, allowing to develop a type
of factor analysis that incorporates the neuropsychological
point of view.

METHODS
The following methods were used: the Dutch Eating Behavior

Questionnaire [8]; a test to reproduce the position of the hand in
relation to the face [18]; the "Silhouette" technique [18]; image
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of the diameter of the index finger of the right hand and the
length of the foot [19]; self-image questionnaire [20]; Luriev test
battery [10]; Wisconsin sorting card test [21]; "Cantidad-Numer
interference task" (Canum) [22]; "Block span" [23].

An empirical study on a sample of 51 people (female, age
20-35 years, considered healthy) was carried out from September
to December 2021. All study subjects participated voluntarily
with informed consent. Experimental group inclusion criteria:
>35 points on at least one of the scales corresponding to three
different eating behaviors according to the Dutch Eating Behavior
Questionnaire: the average value was 36.7 points for restrained
eating behavior, 47.7 points for emotional eating behavior,
39.5 points for external eating behavior. In the control group
(n = 26), the average values do not exceed 27 points (Fig. 1).

Thus, the total sample was distributed as follows:
experimental group 1 (n = 7) — restrained eating behavior;
experimental group 2 (n = 11) — emotional eating behavior;
experimental group 3 (n = 7) — external eating behavior; control
group (n = 26) — no pronounced type of eating behavior (Fig. 2).

RESULTS

As a result of the study of the features of the body schema
in eating disorders, statistically significant differences were
revealed in the empirical groups in terms of the image of one's
own body.

Positive

Control B Experimental total

Negative

M Restrained B Emotional External

Fig. 3. Diagram of average values of measurements of the image of one's own body in empirical groups
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Table 1. Mean values of neuropsychological status indicators (gnosis, praxis, auditory-speech memory) in the empirical groups
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The attitude towards one's own body in subjects with eating
disorders is primarily that of dissatisfaction, comprised of two
components: an evaluation component includes emotional
assessment and feelings associated with appearance, and
the cognitive component is comprised of beliefs and ideas
about the ideal appearance, a cognitive idea about the body
scheme. Dissatisfaction with one's own body is associated
with a real change in weight and the sensations generated by
this process. Methodologically, the questionnaire aims to make
a global assessment of the body, which includes satisfaction or
dissatisfaction with one's weight, the shape of the body as a
whole and its individual parts.

When comparing the results of the survey in the group
without a pronounced type of eating behavior and in the
combined group with different severity of types (Fig. 3), the
following average values were obtained (p < 0.05): in the control
group, X, = 9.76 points, i.e., on average, in the group, there
is an acceptance of the image of one's body and a positive
attitude towards it; in the experimental group, X, = 19.81
points, i.e. notable dissatisfaction with one's own body, which
leads to a significantly low assessment of their appearance
(o <0.05).

When determining the differences in each of the empirical
groups, a significant (p < 0.01) decrease in indicators
associated with satisfaction with one's own body was revealed
in groups with emotional (X, = 22.08) and external (X, = 20.2)
eating behaviors; in the group with restrained eating behavior,
a decrease in satisfaction was also noted (X. = 17.6) at the
trend level.

Results of application of methods that objectify the idea of
one's own body showed no significant differences between the
empirical groups.

To identify neuropsychological features that determine the
features of the body scheme, a neuropsychological study was
carried out, including an analysis of the state of basic higher
mental functions (praxis, gnosis, memory, speech), as well as
programming, regulation and control functions (visual working
memory, cognitive flexibility, executive attention).

Analyzing in general the results of neuropsychological
diagnostics of higher mental functions in the empirical
groups, it should be noted that the functions were preserved
for all subjects (Table 1). All indicators are within the normal
range. Trendwise, however, a steady decrease in the speed
in performing tests aimed at studying the features of dynamic

av.

Table 2. Severity of mean values of neuropsychological status indicators (visual working memory, cognitive flexibility, executive attention) in empirical groups

Visual working memory Cognitive flexibility Executive attention
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praxis (X,, = 5.8) and gnosis (X, = 16.7) for subjects with
restrained eating behavior should be noted, in addition to faster
exhaustion in the study of auditory memory. It is also necessary
to point out a number of cases of the influence of homogeneous
interference during delayed reproduction. Subjects in groups
with emotional and external eating behaviors characteristically
made errors associated with accuracy and differentiation in the
following tests aimed at studying serial reproduction: "Fence",
oral praxis, and dynamic praxis.

According to the results of the study of visual working
memory and executive attention, no statistically significant
differences were found among the subjects in the empirical
groups (Table 2). At the same time, the control group generally
scored higher in total, which indicates greater size and stability
of working memory. It should also be noted that in subjects
with emotional eating behavior, there is a greater scatter in the
average values of visual working memory indicators compared
to other empirical groups. For subjects with restrained eating
behavior, a monotonically decreasing performance curve is
characteristic, which is consistent with previous results of a
study of higher mental functions. The subjects of the group with
external eating behavior are characterized by a smaller length
of the chain of stimuli held in the visual field, indicating reduced
visual memory.

The study of cognitive flexibility, based on the results of
the Wisconsin sorting card test, showed statistically significant
differences in the control group compared to the experimental
ones in terms of "perseverative responses" (p < 0.05), "non-
perseverative errors" (p < 0.05) and “concept-level responses”
(o < 0.05). In the empirical groups, the number of perseverative
responses is significantly higher than in the control group. The
greatest number of perseverative responses is observed in the
restrained eating behavior group. A characteristic feature of all
empirical groups is negative learning ability.

The study of executive attention allows us to conclude that
rate and attention productivity are significantly reduced in the
restrained eating behavior group. Groups with emotional and
external types of behavior are characterized by a significant
decrease in concentration and productivity.

DISCUSSION

Subjects with pronounced types of eating behavior, seen as
only marginally within the norm, noted features associated
with a subjective attitude towards their own body: on the
one hand, dissatisfaction prevails, which includes emotional
assessment, feelings associated with appearance and
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