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ABSTRACT
Anorexia nervosa (AN) is characterized by heterogeneous clinical manifestations, which complicates
diagnosis and treatment. It is important to define the clinical variants and therapeutic targets for AN.

To identify empirical patient phenotypes within the AN diagnostic category using Latent Class Analysis (LCA) of
clinically assessed psychopathological symptoms.

Psychiatrists clinically assessed psychopathological symptoms of AN using an original checklist (57 symptoms
in total) and the Mini-International Neuropsychiatric Interview (M.I.N.l.) was used to identify mental disorders. Patients
completed the Symptom Check List-90-Revised questionnaire (SCL-90-R) to self-assess psychopathological symptoms
and distress. Clinically homogeneous patient subgroups were identified using LCA.

Atotal of 115 patients with AN were examined. Based on the LCA, four patient groups (C1-C4) were identified,
with high classification certainty (R>=0.908), model significance (p<0.001), and clear separation of the latent groups (class
separation index = 0.957). ED-related symptoms were key determinants of class formation only in 68 patients (59%) —
those in C1 and C3. No statistically significant differences were found between classes on any SCL-90-R subscales or
most M.I.N.I. diagnoses. In C1 (n=41), core ED symptoms dominated: dysmorphophobia, fears related to eating, weight
gain, loss of control. In C2 (n=39), low frequencies are observed for core ED symptomes; this group was characterized by
a high incidence of sleep disturbances, anxiety, apathy, melancholy, and anhedonia. C3 (n=27) represents a polymorphic
clinical profile with a combination of core ED symptoms, affective symptoms, thought disorders, cognitive impairments,
and sleep disturbances. C4 (n=8) was defined by the presence of hypochondriacal concerns, somatoform autonomic
symptoms, and apathy; none of the core ED symptoms were typical for C4.

Four empirically derived clinical phenotypes of AN were identified, each characterized by a distinct
symptomatic profile. Each phenotype was defined by specific combinations of core ED symptoms and general
psychopathological manifestations.


https://doi.org/10.17816/CP15730

AHHOTALMA

HepBHast aHopekcus (HA) xapakTepunsyeTcs reTeporeHHbIMU KANHNYECKUMY NPOSIBAEHUAMM, YTO
3aTpyAHseT ee ANArHOCTUKY 1 nedeHne. OnucaHme KIMHNYeCKUX BapuaHTOB 1 MuLLeHel Tepanun HA aBnsieTcs
aKTyanbHOW 3ajayein.

|/]3yHeHI/Ie Hannyma sMnnpunyecknx q)eHOTI/II'IOB nauneHToB BHYTPU AI/IaFHOCTI/IHeCKOVI KaTeropmmn «HepBHas
dHOPEKCKA» C MPpUMeHEHMEM aHa/ln3a NaTeHTHbIX KnaccoB (LCA) ncnxonatonornyecknx CUMNTOMOB, BbISIBIEHHbIX
B pe3y/bTaTe KMHNYECKOW OLUEHKWN NCNXNYECKOro COCTOAHNA BPaYaMU-NMICNXNaTPaMn.

MNcmxonatonormnyeckne cCUMnToMbl HA Bbln KIMHNYECKM OLeHeHbl MCUXMaTPaMn € UCMOb30BaHNEM
OPUIMHAaNIbHOr O Yek-11CTa (BCero 57 CUMNTOMOB), A/15 BbIAB/IEHUSI MCUXNYECKMX PACCTPOCTB MPUMEHSINCA OMPOCHMK
Mini-International Neuropsychiatric Interview (M.I.N.L.). lns camooLeHKM NCLUX0NaToNorMyYecKnx CUMATOMOB U AucTpecca
nauueHTbl Mcnonb3oBann onpocHnk Symptom Check List-90-Revised (SCL-90-R). KAMHM4YeCk roMoreHHble MoArpynmbl
rnauMeHToB 6bINK BblgeneHsbl ¢ noMoLsto LCA.

: ObcnegoBaHo 115 naumeHToB ¢ HA. Mo pe3synbTatam LCA BbigeneHsl 4 rpynnbl nauyneHToB (K1-K4)
C BbICOKOVI OMpeaeneHHoCTbIo knaccudurkaumm (R?=0,908), 3HaummocTbio Mogenn (p<0,001) 1 YeTKUM pasgeneHnem
NaTeHTHbIX rpynn (MHAEeKC HecxoacTBa knaccoB = 0,957). CMMATOMbI paccTponcTBa nuiLLeBoro nosegeHuns (PrM)
ABAANNCH KHOYeBbIMU 415 GOpMMPOBaHUS KnacTepa Tosbko y 68 (59%) — B rpynnax K1 n K3. Ctatuctnyecku
3HaYMMbIX PA3INUNA MeXay Knaccamu no cybuikanam SCL-90-R nnm 60abWMHCTBY AnarHo308 M.I.N.I. BbIsBeHO He
6bin0. B rpynne K1 (n=41) AOMUHMpoOBanu kao4vesble cumnToMbl PMTM: gncmopdodobus, cTpaxu, CBA3aHHbIE C eA0N,
HabopoM Beca, noTepei KOHTpo . B rpynne K2 (n=39) Habntoganack HM3Kasa YactoTa kntoyeBblX cumiTomoB PN, ans
3TOV rpynnbl 6bl1a XapakTepHa BbICOKasA PacnpoCTPaHeHHOCTb HapyLLEHWI CHa, TPEBOT W, anaTuu, TOCKN 1 aHreAOHWN.
Ipynna K3 (n=27) npeactaBnsieT NOAMMOPOHbIV KANHUYeCKUA Npodub € codeTaHneM KtoveBbIX cumnTomos P,
adpdeKTUBHBIX CUMMTOMOB, PACCTPONCTB MbILLIEHNS, KOTHUTUBHbIX HapyLLUEHWUI 1 HapyLLeHni cHa. Fpynna K4 (n=8)
onpeaensnace HaAM4MeM UNOXOHAPUNYECKNX OMaceHWi, COMaTOPOPMHBIX BEreTaTUBHbLIX CUMMTOMOB 1 anaTuu; HA
OAMH 13 KNtYeBbIX cuMnToMOoB Pl He 6b11 TUNnueH ansa K4.

BblgeneHbl 4 SMNNPUNYECKUNX KITMHNYECKNX qJEHOTVII'Ia HA, Ka)KAbIM M3 KOTOPbIX OT/IMYaICA YHVKa/IbHbIM
cMMNTOMaTN4YeCKMM I'Iqu)I/IJ'IeM. bbln onpeaeneHbl CI'IeLLI/Iq)I/IHHbIe Aana Ka)KAOIZ rpynnbl CUMMNTOMBbI, KOTOPbIE BK/1KOYa v
KfitoyeBble CMMMNOTOMBI paCCTpOVICTBa nnLLLeBoro noeeaeHnNA n o6u.|,|/|e ncmxonaTtosiornyeckmne npoasneHns.

INTRODUCTION disorders (up to 22.9%), post-traumatic stress disorder

Anorexia nervosa (AN) is an eating disorder (ED) characterized
by diverse psychopathological manifestations, which may
relate both to the disorder itself and to accompanying mental
disorders. According to the International Classification of
Diseases, 11th Revision (ICD-11), AN must be differentiated
from schizophrenia and other primary psychotic disorders,
obsessive-compulsive disorder (OCD), body dysmorphic
disorder, bulimia nervosa and avoidant/restrictive food
intake disorder [1]. AN is associated with high rates of
psychiatric comorbidity, including depressive disorders (from
36 to 80%), anxiety disorders (up to 65%), autism spectrum

(up to 22.7%), and OCD (up to 44%) [2-4]. The overlap
between AN symptoms and those of other psychiatric
disorders, combined with this high comorbidity, significantly
complicates both the diagnosis and treatment of AN [3].
Moreover, there is still no robust evidence supporting the
efficacy of pharmacotherapy either for core AN symptoms
or for its concomitant mental disorders [5]. The marked
heterogeneity of AN symptoms is widely regarded as a major
barrier to developing effective treatment strategies [6-8].

Researchers increasingly recognize the need to
reconceptualize AN [9, 10]. Empirical classifications of



the broader ED diagnostic category have been proposed,
which use mathematical modeling of ED clinical features
to integrate patient symptoms into the analysis. Latent
Class Analysis (LCA) is applied to identify patient groups
with similar symptoms [11-14], network analysis is used to
detect symptom interrelationships in static and dynamic
states [15, 16], and combinations of these methods are
also used [17].

Identifying homogeneous patient subgroups may facilitate
the development of more targeted and personalized
therapeutic strategies, as well as the elucidation of
biological factors contributing to the disorder [18]. LCA
enables the detection of hidden, homogeneous patient
groups within a population displaying diverse clinical
manifestations, identifying discrete clinical categories
of psychopathological symptom diversity [13, 16]. In this
approach, patient characteristics cannot overlap between
groups, allowing clear differentiation of patients based on
the assessed features [19].

Over the past two decades, several studies have focused
on the empirical identification of AN patient phenotypes
using LCA. This approach formed the basis for modern ED
classifications [20]. Some of these studies were conducted at
the general population and aimed to: assess the prevalence
of EDs variants based on clinical signs according to the
diagnostic criteria of the Diagnostic and Statistical Manual
of Mental Disorders, Third Edition, Revised (DSM-III-R) [11];
identify phenotypes considering possible concomitant
mental issues such as OCD, temperament, and personality
traits (perfectionism and trait anxiety) [12]; and, determine
the features of ED manifestation in different age groups
[13]. Studies on clinical samples of patients diagnosed
with AN identified latent classes based on the distribution
of ED diagnostic criteria among classes [9, 14, 21], or
focused on the combination of ED symptoms and patient
personality traits [22], but without accounting concomitant
psychopathological symptoms. However, the results of
findings from network analysis studies on clinical samples
highlight the importance of assessing symptoms beyond
the behavioral manifestations of EDs [23, 24]. Despite
this, to date, no studies have been conducted to identify
latent classes within a clinical sample of patients with
AN, considering the full spectrum of psychopathological
manifestations.

In prior studies of ED that used LCA or network analysis,
the models relied on psychometric scales, self-report
questionnaires, or participant reports on the presence or

absence of symptoms included in the ED diagnostic criteria
[6, 13-15, 24-27]. Relying on self-report questionnaires
instead of clinical assessment for constructing empirical
classifications may lead to biased information about
the patient’s status into the model. This is a well-known
limitation of the self-reported method compared with
clinician evaluation [28-32].

For more detailed and personalized patients’ assessment,
the phenomenological approach, which captures
phenomena of lived experience, has been increasingly
used in recent years [33, 34]. This approach appears to be
a promising direction for describing patient phenotypes in
neurobiological research, developing therapeutic strategies,
and incorporating the patients’ subjective illness experience
in care organization [33-35]. Phenomenological studies in
AN have focused on manifestations that patients themselves
view as important and that form part of their illness
narrative. However, these studies have predominantly
been limited to body image dissatisfaction and related
phenomena [36].

A limitation of this approach is that information about
the clinical condition is restricted to the patient’s self-
assessment. In addition to the methodological problem of
data heterogeneity [35], this creates the risk of subjective
selectivity, with some psychopathological phenomena
omitted because patients do not recognize them or do
not consider them significant. The egosyntonic nature of
AN symptoms leads to discrepancies in the assessment of
the condition by both patient and clinician assessments
[36-38]. These limitations can be overcome by employing
a clinical psychopathological assessment. This approach
enables the psychiatrist not only to identify phenomena
of the patient's mental functioning but also to perform
their psychopathological qualification (the determination
of symptoms and syndromes) [39, 40].

Thus, attempts are currently being made to identify
subgroups of patients within ED diagnostic categories;
however, there is a lack of research that would account for
the entire complex of psychopathological manifestations
observed in patients’ mental status. Furthermore, there
is a lack of research on empirical classifications of AN that
incorporate psychopathological symptoms based on the
results of clinical assessment by psychiatrists.

The aim of this study was to identify empirical patient
phenotypes within the AN diagnostic category using LCA
of psychopathological symptoms identified through clinical
psychiatric assessment.



We hypothesized that within the single diagnostic category
of “anorexia nervosa”, several clinical phenotypes would be
identified, differing from one another in both ED symptoms
and accompanying psychopathological symptoms.

METHODS

A cross-sectional study was conducted.

The study was conducted at the Eating Disorders Clinic
(Clinic) inpatient and day hospitals of Mental-health clinic
No. 1 named after N.A. Alexeev (Moscow) from April 2023
to September 2024. Psychiatrists from the Clinic (n=6) with
1-5years of clinical experience participated in the patient
assessment and data collection. Clinical assessment was
supervised by department heads, who were psychiatrists
with more than 20 years of work experience (n=2).

All study information was recorded in an electronic case
report form (eCRF) developed specifically for the study.

The study included patients diagnosed with anorexia
nervosa who were admitted for treatment at the Clinic.
Non-inclusion criteria: refusal to participate. Exclusion
criteria: duration of hospitalization less than 7 days.

The diagnosis of anorexia nervosa was established
by psychiatrists during routine clinical assessment,
according to the International Classification of Diseases,
10th Revision (ICD-10).

Data were collected during the first week of hospitalization.

For all patients, age and duration of AN were recorded,
and Body Mass Index (BMI) was calculated as weight
(kg)/height? (m?). In addition, an ICD-11 ED diagnosis was
assigned to each patient based on a clinical assessment
by psychiatrists.

Evaluated parameters and study tools
To identify concomitant mental disorders, the semi-
structured Mini-International Neuropsychiatric Interview,
version 6.0 (M.I.N.1.) [41] was used by psychiatrists. All
participating psychiatrists had previously undergone
standardized training in its administration.

Patients also completed the Symptom Checklist-90-
Revised (SCL-90-R) [42], a self-report questionnaire designed

to assess psychopathological symptoms and the severity
of associated distress. The questionnaire comprises 90
items rated on a 5-point Likert scale from 0 (“not at all”)
to 4 (“very strong”). Each item corresponds to one of
nine subscales: “Somatization”, “Obsessive-compulsive
symptoms”, “Interpersonal sensitivity”, “Depression”,
“Anxiety”, “Hostility”, “Phobic anxiety”, “Paranoid ideation”,
and “Psychoticism”. In addition, the questionnaire includes
three global indices: the Global Severity Index, the Positive
Symptom Distress Index, and the Positive Symptom Total.
For the results, the mean score across all items within
each subscale is calculated; higher scores indicate greater
severity of the corresponding symptom.

Clinician-rated assessment of psychopathological
symptoms of anorexia nervosa

The clinical-psychopathological evaluation, which was used
to assess the patient's mental state and inform decisions
regarding psychopharmacotherapy, was conducted as part
of routine clinical assessment. This included a structured
clinical interview with the patient, behavioral observation
during the inpatient stay, and collection of medical history
from both the patient and their relatives.

For this study, a symptom checklist (see Table S1in the
Supplementary) was specifically developed to document
psychopathological symptoms identified as treatment
targets for psychopharmacotherapy. The checklist was
completed by the patients’ physicians in the eCRFs at
initiation of pharmacotherapy, as well as each time the
medication dose was adjusted or a new medication was
prescribed. One or several target symptoms could be
noted depending on the reasons for prescribing the drug.
Psychopharmacotherapy was prescribed by psychiatrists
under routine clinical practice. In the eCRFs, psychiatrists
indicated the specific symptoms being targeted and entered
the name and dose of the medication prescribed to address
those symptoms in designated fields of the electronic form.
Data on target symptoms for psychopharmacotherapy
were collected throughout the treatment period,
encompassing both inpatient and day hospitals at the
Clinic. The designation of target symptoms was reviewed
and verified by department heads.

The checklist was based on a standardized mental
status evaluation framework [43] routinely used by
psychiatrists. It included a total of 54 psychopathological
symptoms, categorized into nine subgroups: affective
symptoms, neurotic and somatoform symptoms, thought
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disorders, cognitive symptoms, behavioral disturbances,
perceptual disturbances, obsessive-compulsive symptoms,
physiological disturbances, and ED-specific symptoms.
Additionally, the presence of three symptoms related
to the management of antipsychotic side effects was
assessed, allowing psychiatrists to evaluate 57 symptoms
in each patient. Symptom selection for the checklist
from the wide range of clinical manifestations based
on the presence of two criteria: the symptom must be
a potential target for psychopharmacotherapy, and
the symptom must be potentially clinically present in
patients diagnosed with AN. Before the study began, the
completeness of symptom coverage and usability of the
checklist were evaluated through iterative consultation
with all participating investigators until it was considered
sufficiently comprehensive and practical for describing
psychopharmacotherapy targets in patients with AN.

No preliminary sample size calculation was performed;
however, it was planned to include a minimum of 100
patients in the study.

Statistical data analysis was conducted by investigators
who were not employed by the Clinic. They were provided
with a fully de-identified dataset to ensure patient anonymity
and minimize the risk of interpretation bias.

Data analysis included descriptive statistics, frequency
analysis of psychopathological symptoms, the LCA, and
comparative analysis of the characteristics of the groups
identified using the LCA. Statistical significance was set at
p<0.05. Two-sided statistical tests were used in all cases.
Quantitative and ordinal variables were summarized
using either mean (standard deviation) or median values
(first; third quartiles). The selection between mean (SD)
and median (IQR) for describing quantitative variables
was based on the results of the Shapiro-Wilk test for
normality.

Preparation of data for statistical analysis

Data were extracted from the eCRFs into an Excel
spreadsheet (Microsoft Corporation), and no imputation
of missing values was performed.

Based on the documented target symptoms, a dedicated
electronic dataset was created, with each row representing
a unique “patient-drug-target symptom” entry. Binary values
(0/1) were used to indicate whether the psychiatrist explicitly
documented that a given medication was prescribed to

address a specific symptom. A symptom was considered
clinically significant if it appeared as a treatment target in
at least five cases. We chose this threshold value to exclude
idiosyncratic or extremely rare symptoms that could
introduce statistical noise and obscure the identification
of stable latent classes. Following the exclusion of rare
target symptoms, a binary “patient-symptom"” matrix was
constructed, reflecting all clinically relevant symptoms
designated as treatment targets. This matrix served as
the basis for LCA.

LCA was performed to identify latent, homogeneous
subgroups (classes) of patients characterized by similar
patterns of binary symptom features (i.e., combinations of
target symptoms). The unit of analysis was the individual
patient. The analysis was conducted using XLSTAT software
(version 2024.2.2.1422, Addinsoft, Paris, France), with the
number of latent classes varied automatically from 1 to 4.
Model parameters were estimated using the Expectation-
Maximization (EM) algorithm refined by the Newton-Raphson
method. To ensure stability of solutions, a fixed random
number seed (seed=123456789) and multiple random
starting conditions (16 distinct initializations) were employed,
which minimized the risk of local minima. The model
assumed local independence of symptom indicators;
therefore, covariance parameters between symptoms
were notincluded. The optimal model was selected based
on the following criteria: Bayesian Information Criterion
(BIC), Akaike Information Criterion (AIC), Consistent Akaike
Information Criterion (CAIC) and Sample-Adjusted Bayesian
Information Criterion (SABIC), the highest classification
entropy (Entropy R?); and the lowest classification error
rate. Additionally, the model fit was evaluated using the
likelihood-ratio chi-square statistic (L% and the associated
degrees of freedom. This approach ensured a balanced
assessment of both model fit and the discriminative power
of the resulting solution [19]. After determining the optimal
number of classes according to these criteria, classification
function coefficients were computed for each class. These
coefficients correspond to the parameters of multinomial
logit models and enable the calculation of the post-hoc
probability that a given patient belongs to a specific class,
based on the presence or absence of particular target
symptoms. Positive coefficient values indicate that the
presence of a given symptom increases the likelihood of
a patient's membership in the corresponding class, whereas



negative values indicate that the symptom decreases this
likelihood.

Subsequently, a comparative analysis of classes
characteristics was performed, including demographic
variables (age), clinical features (body mass index, ICD-11
diagnosis, duration of AN), psychometric data (results from
the M.L.N.I. and SCL-90-R questionnaires), and psychotropic
medications prescribed to address psychiatric symptoms.
For continuous variables, normality was assessed using the
Shapiro-Wilk test. When the assumption of normality was
met, one-way analysis of variance (ANOVA) was employed,
reporting the F-statistic, statistical significance level (p-value),
and effect size (n?. In cases of asymmetrical distributions,
the Kruskal-Wallis H test was used, with estimation of
the proportion of explained variance (g?). Categorical
variables were analyzed using Pearson's chi-square (x?)
test. When expected cell frequencies in contingency tables
were less than 5, Fisher's exact test was applied. Effect
sizes for categorical comparisons were quantified using
Cramér's V coefficient. Comparisons between classes
were conducted without a priori grouping, and multiple
comparison corrections were applied using the Bonferroni
adjustment for post hoc tests. Interpretation of results
was based on both statistical significance (p<0.05) and
effect size magnitude to assess the practical and clinical
relevance of observed differences.

The study was approved by the local ethics committee
of Mental-health clinic No. 1 named after N.A. Alexeev
(Minutes No. 2 dated March 9, 2023). Before the inclusion
in the study, the patients signed the informed consent
form for participation.

RESULTS

A total of 115 patients were enrolled in the study. Clinical
and demographic parameters of the sample are presented
in Table 1.

According to the M.LN.I. questionnaire (data available
for 110 patients), the most common comorbid disorders
were current major depressive episode (n=27, 24.5%);
recurrent depressive episode (n=48, 43.6%); OCD (n=50,
45.5%); generalized anxiety disorder (GAD) (n=39, 35.5%).
Four (3.6%) patients had an ongoing psychotic disorder.
All M.ILN.I. diagnoses are presented in Table S2 in the
Supplementary.

Parameter Value (n=115)

General characteristics Me (Q1; Q3)
Age, years 22.0(19.0; 26.0)
BMI, kg/m2 14.6(12.7; 16.3)
Duration of the disease, years 5.0 (2.0; 9.0)
Diagnosis according to the ICD-11 (n=111), n (%)

AN with significantly low body weight,

0
restricting pattern (6880.00) 39(35.1%)

AN with significantly low body weight,

binge-purge pattern (6B80.01) EEbacid)

AN with dangerously low body weight,

0,
restricting pattern (6B80.10) 28 (25.2%)

AN with dangerously low body weight,

binge-purge pattern (6B80.10) 1O (E51%9)
AN in recovery with normal body weight 1(0.9%)
SCL-90-R

Scale Me (Q1; Q3)
Somatization 0.8 (0.5; 1.4)
Obsessive-compulsive symptoms 1.4(0.7; 2.1)
Interpersonal sensitivity 1.3 (0.6; 2.0)
Depression 1.5(0.9; 2.1)
Anxiety 0.9 (0.4; 1.6)
Hostility 0.7(0.2; 1.3)
Phobic anxiety 0.4 (0.0; 0.9)
Paranoid ideation 0.7 (0.2, 1.2)
Psychoticism 0.6 (0.3; 1.3)
GSI 1.0 (0.6; 1.6)
PST 50.0 (31.0; 64.0)
PSDI 1.9(1.5; 2.3)

All patients received psychopharmacotherapy, and
information about the treatment-target symptoms was
available for all 115 patients. Forty-six of the possible 57
symptoms were present in the sample. Eleven symptoms
were not specified as targets for psychopharmacotherapy
(euphoria; delusional mania; depersonalization and
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derealization; contrasting obsessions; aggression; decreased
appetite; decreased libido; increased somnolence; epilepsy
syndrome; and delirium). The distribution of symptom
frequencies is presented in Table 2.

Symptom frequencies showed high variability. The most
frequent targets of psychopharmacotherapy were
mood-related symptoms — anxiety, apathy, melancholy,
anhedonia, and mood swings — as well as sleep-onset
difficulties and AN-specific symptoms, including fears
related to eating, weight gain, loss of control, and body-
image-related dysmorphic symptoms.

LCA enabled the identification of the most probable latent
structure of therapy-target symptoms of the 115 patients.

The total number of recorded clinically significant target
symptoms (with a frequency of occurrence =5) in the
sample was 830, indicating sufficient data saturation for
LCA [19]. Twenty-six of the 46 symptoms were clinically
significant (with a frequency of 25). The final data matrix
for LCA comprised “115 patients x 26 symptoms"”. To assess
the number of latent classes, models of one to four classes
were built. The selection of the optimal number of classes
was based on information criteria and classification quality
indices (see Table S3 in the Supplementary).

The model with four classes demonstrated the lowest
BIC value (BIC=2951.94) compared with the one- to three-
class models and the lowest classification error (0.041)
as well as a high entropy value (R>=0.908), and minimal
probability of misclassification of patients into multiple

Symptoms

Anxiety

Apathy

Difficulties falling asleep

Fears related to eating, weight gain, loss of control
Melancholy

Anhedonia

Mood swings

Dysmorphophobia (regarding body size)
Formal thought disorders

Superficial sleep

Delusional level of anxiety

Prevention of EPS*

Irritability

Obsessive ideas (regarding food, weight, and body shape)

Hypochondriacal concerns

Overvalued ideas (regarding food, weight, and body shape)

Reduced attentional focus
Extrapyramidal effects*
Somatoform autonomic dysfunction
Sensitive ideas of reference
Obsessive thoughts (except for EDs)
Delusional ideas (except for EDs)

Dysmorphomania

n (%)

98 (85.2%)
92 (80.0%)
78 (67.8%)
56 (48.7%)
54 (47.0%)
50 (43.5%)
44 (38.3%)
39(33.9%)
36(31.3%)
35(30.4%)
34 (29.6%)
33(28.7%)
22 (19.1%)
21(18.3%)
20 (17.4%)
20 (17.4%)
19 (16.5%)
19 (16.5%)
12 (10.4%)
12 (10.4%)
8(7.0%)

7 (6.1%)
6(5.2%)

Symptoms n (%)

Memory deficits 5 (4.3%)
Vomiting 5 (4.3%)
Akathisia* 5 (4.3%)
Pain 4 (3.5%)
Conflict behavior 4 (3.5%)
Suicidal thoughts 4 (3.5%)
Hallucinations 4 (3.5%)
Ideas of reference (except for EDs) 3(2.6%)
Impulsive actions 3(2.6%)
Cenesthopathies 3(2.6%)
Rituals (except for EDs) 3(2.6%)
Fears (except for ED-related symptoms) 2(1.7%)
Self-harm 2(1.7%)
Early awakening 2 (1.7%)
Rituals (food, evaluation of one’s own body) 2 (1.7%)
Compulsions as part of EDs 2 (1.7%)
Elevated mood 1 (0.9%)
Dysmorphophobia (except for body size) 1(0.9%)
Delusional level of depression 1 (0.9%)
Overvalued ideas (except for EDs) 1 (0.9%)
Compulsions (except for ED-related symptoms) 1(0.9%)
Fatigue 1(0.9%)
Decreased appetite 1(0.9%)
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classes. The L? statistic value (L?=1,359.49, df=8, p<0.0001)
confirmed the model’s significance, while the dissimilarity
index between classes (dissimilarity index=0.957) indicated
a clear separation of latent groups. Thus, the model with
four latent classes was considered statistically justified
and the most appropriate for describing the existing data
structure.

The final distribution of patients across classes was:
class 1(C1) — 41 patients (35.7%), class 2 (C2) — 39 (33.6%),

Symptoms
Groups of symptoms

Intercept

Anxiety

Apathy

Melancholy
Affective disorders

Anhedonia

Mood swings

Irritability

Fears related to eating, weight gain, loss of control
Dysmorphophobia (concerns regarding body size or its parts)

Obsessive ideas (regarding food, weight, and body shape)

ED-related symptoms

Overvalued ideas (regarding food, weight, and body shape)

Sensitive ideas of reference (“others are critically judging me”) | 1.511

Vomiting

NeFeEde ane Hypochondriacal concerns

somatoform symptoms .
Somatoform autonomic symptoms

OoCD Obsessive thoughts (except for EDs)

Delusional level of anxiety (including regarding EDs)

Dysmorphomania (including regarding body size or its parts)

Thought disorders

Formal thought disorders (associative process disorders)

Delusional ideas (except for EDs)

Difficulties falling asleep
Psychological disorders
Superficial sleep

Reduced attentional focus
Cognitive impairments
Memory deficits

Extrapyramidal symptoms**

Treatment of adverse

i Kk
effects Prevention of EPS

Akathisia**

class 3 (C3) — 27 (23.5%) and class 4 (C4) — 8 (7.0%).
Table 3 demonstrates the classification matrix showing
the estimated likelihood of being in each class based
on the results of the multinomial logistic regression.
Regression coefficients (logits) reflect the contribution
of each symptom to class membership: positive values
indicate that a symptom increases the likelihood of
belonging to a given class, whereas negative values
suggest that the symptom is not typical for that class.

Class 1 Class 2 Class 3 Class 4
-1.286 -7.962 13.960 -4.713
-0.063 0.128 0.214 -0.279
-0.194 -0.394 -0.849 1.437
-0.967 0.193 0.985 -0.212
-0.199 0.721 1.049 -1.570
0.086 0.021 0.468 -0.576
0.514 0.206 0.707 -1.427
0.813 -1.288 1.113 -0.638
0.877 -0.861 1.305 -1.321
0.514 -0.185 1.039 -1.368
0.846 -1.657 1.723 -0.913
-1.566 0.854 -0.799
-1.034 -1.032 2.323 -0.257
-2.608 -0.440 0.450 2.598
-0.459 -2.275 0.494 2.239
-2.199 0.434 0.645 1.120
0.525 -0.851 0.071 0.255
0.623 -2.117 0.596 0.898
-0.438 0.098 0.466 -0.126
0.440 -2.151 0.530 1.180
-1.369 0.066 1.962 -0.658
-0.051 0.643 0.836 -1.427
-0.018 0.414 0.994 -1.390
-1.075 -0.967 2.311 -0.270
-0.926 -0.187 0.774 0.338
0.211 -0.768 0.342 0.215
-2.134 0.759 0.365 1.011



The quality of classification based on modal and
proportional probability of belonging is presented in
Table S4 in the Supplementary. The classification matrix
confirmed the model's high accuracy, demonstrating
that the vast majority of patients were unambiguously
assigned to one Class.

Anxiety 34 (82.9%)
Apathy 36 (87.8%)
Affective Melancholy 4 (9.8%)
disorders Anhedonia 7(17.1%)
Mood swings 15 (36.6%)
Irritability 9 (22.0%)

Fears related to eating, weight

0,
gain, loss of control 31(75.6%)

Dysmorphophobia (concerns

regarding body size or its parts) 19 (46.3%)
Obsessive ideas (regarding food,
ED-related weight, and body shape) 8(19.5%)
symptoms
Overvalued ideas (regarding food, 6 (14.6%)
weight, and body shape) o7
Sensitive ideas of reference
(“others are critically judging me”) 10 (24.4%)
Vomiting 0 (0.0%)
Navretie and Hypochondriacal concerns 0 (0.0%)
somatoform ;
Somatoform autonomic
symptoms symptoms 1(2.4%)
OoCb Obsessive thoughts (except for EDs) | 0 (0.0%)
Delusional level of anxiety
(including regarding EDs) 2V
Dysmorphomania (including
Thought regarding body size or its parts) 272
disorders . e o]
ormal thought disorders
(associative process disorders) 6(14.6%)
Delusional ideas (except for EDs) 3(7.3%)
Psychological Difficulties falling asleep 11 (26.8%)
disorders Superficial sleep 6 (14.6%)
Cognitive Reduced attentional focus 3(7.3%)
impairments | \jemory deficits 0 (0.0%)
Extrapyramidal effects* 1(2.4%)
Treatment
of adverse Prevention of EPS* 15 (36.6%)
effects
Akathisia* 0(0.0%)

The analysis of the regression coefficients allowed the
identification of the key symptoms determining the patients’
membership in specific class. Table 4 presents the frequency
of symptom occurrence in each Class. Table 5 provides
a comparison of Classes based on clinical characteristics

Class 2 Class 3 Class 4 2
(n=39) (n=27) (n=8) X* (df), p

34 (87.2%) 24 (88.9%) 6 (75.0%) X3(3)=1.24, p=0.743
31 (79.5%) 17 (63.0%) 8(100.0%) X3(3)=8.47, p=0.037
23 (59.0%) 24 (88.9%) 3(37.5%) X3(3)=44.39, p<0.001
23 (59.0%) 20 (74.1%) 0(0.0%) X3(3)=31.88, p<0.001
13 (33.3%) 15 (55.6%) 1(12.5%) X3(3)=6.12, p=0.106

5(12.8%) 8 (29.6%) 0(0.0%) X3(3)=5.03, p=0.170

1(2.6%) 23 (85.2%) 1(12.5%) X3(3)=63.69, p<0.001
1(2.6%) 19 (70.4%) 0(0.0%) X3(3)=40.04, p<0.001
2 (5.1%) 11 (40.7%) 0(0.0%) X%(3)=15.48, p=0.001
0 (0.0%) 14 (51.9%) 0(0.0%) X3(3)=32.43, p<0.001
0(0.0%) 2 (7.4%) 0(0.0%) X3(3)=14,28, p=0,003
0(0.0%) 5(18.5%) 0(0.0%) X3(3)=17.04, p<0.001
3(7.7%) 9 (33.3%) 8(100.0%) X3(3)=53.96, p<0.001
0(0.0%) 4 (14.8%) 7 (87.5%) X3(3)=58.74, p<0.001
3(7.7%) 3(11.1%) 2 (25.0%) X3(3)=7.84, p=0.049

3(7.7%) 8 (29.6%) 3(37.5%) X3(3)=16.47, p<0.001
0(0.0%) 2 (7.4%) 1(12.5%) X3(3)=3.63, p=0.304

14 (35.9%) 14 (51.9%) 2 (25.0%) X3(3)=11.13, p=0.011

0(0.0%) 2 (7.4%) 2 (25.0%) X2(3)=7.72, p=0.052
35 (89.7%) 27 (100.0%) | 5(62.5%) X3(3)=53.07, p<0.001

16 (41.0%) 13 (48.1%) 0(0.0%) X3(3)=14.40, p=0.002
6 (15.4%) 10 (37.0%) 0(0.0%) X3(3)=12.38, p=0.006
0(0.0%) 5(18.5%) 0(0.0%) X3(3)=17.04, p<0.001
4(10.3%) 12 (44.4%) 2 (25.0%) X3(3)=22.69, p<0.001
3(7.7%) 12 (44.4%) 3(37.5%) X3(3)=13.23, p=0.004

3(7.7%) 1(3.7%) 1(12.5%) X4(3)=4.23, p=0.239
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Table 5. Comparison of classes by clinical characteristics* and psychopharmacotherapy prescriptions*

Variable Class 1 Class 2 Class 3 Class 4 Total Test

(n=41) (n=39) (n=27) (n=8) (n=115)
Age, 21.0 22.0 27.5 21.0 22.0 H(3)=10.05, p=0.018,
Me (Q1; Q3), years (18.0; 24.0) | (19.0; 26.0) | (21.3;31.0) | (20.5; 25.0) | (19.0; 26.0) | €2=0.091
BMI, M£SD, kg/m? 14.2+2.0 15.5¢1.9 14.2+2.6 14.842.3 14.7+2.2 ;(——302332)7]323(]083
Current suicidal risk Moderate (n (%)) 3(7.5%) 2 (5.4%) 6 (24.0%) 0 (0.0%) 11 X*(3)=7.48, p=0.058
Ongoing OCD (n (%)) 19 (47.5%) | 14(37.8%) | 11(44.0%) | 6(75.0%) 50 X3(3)=3.77, p=0.287
Psychotic disorders. Current episode (n (%)) | 1(2.5%) 1(2.6%) 0 (0.0%) 2 (28.6%) 4 X3(3)=13.78, p=0.003
Antidepressants
Agomelatine 1(2.4%) 1(2.6%) 4(14.8%) 0 (0%) 6 X%(3)=6.67, p=0.083
Amitriptyline 0 (0%) 1(2.6%) 1(3.7%) 1(12.5%) 3 X*(3)=4.24, p=0.236
Venlafaxine 6 (14.6%) 6 (15.4%) 9(33.3%) 0 (0%) 21 X4(3)=7.14, p=0.068
Vortioxetine 2 (4.9%) 1(2.6%) 1(3.7%) 1(12.5%) 5 X*(3)=1.63, p=0.652
Duloxetine 1(2.4%) 1(2.6%) 1(3.7%) 3(37.5%) 6 X3(3)=18.18, p<0.001
Clomipramine 0 (0%) 1(2.6%) 2 (7.4%) 0 (0%) 3 X3(3)=3.70, p=0.296
Mirtazapine 12(29.3%) | 8(20.5%) 8 (29.6%) 0 (0%) 28 X*(3)=3.23, p=0.357
Paroxetine 1(2.4%) 0 (0%) 0 (0%) 0 (0%) 1 X*(3)=1.82, p=0.610
Sertraline 13(31.7%) | 17 (43.6%) | 7 (25.9%) 2 (25.0%) 39 X*(3)=4.41, p=0.221
Trazodone 0 (0%) 1(2.6%) 0 (0%) 0 (0%) 1 X3(3)=1.94, p=0.585
Fluvoxamine 5(12.2%) 10(25.6%) | 15(55.6%) | 3 (37.5%) 33 X3(3)=17.10, p<0.001
Fluoxetine 1(2.4%) 0 (0%) 0 (0%) 0 (0%) 1 X3(3)=1.82, p=0.610
Escitalopram 10 (24.4%) | 7 (17.9%) 8 (29.6%) 1(12.5%) 26 X*(3)=1.81, p=0.613
Antipsychotic drug
Alimemazine 3(7.3%) 3(7.7%) 3(11.1%) 1(12.5%) 10 Xx*(3)=0.56, p=0.906
Aripiprazole 3(7.3%) 3(7.7%) 5(18.5%) 0 (0%) 11 X*(3)=3.90, p=0.273
Brexpiprazole 0 (0%) 0 (0%) 1(3.7%) 0 (0%) 1 X3(3)=3.25, p=0.355
Haloperidol 6 (14.6%) 0 (0%) 2 (7.4%) 3(37.5%) 11 X3(3)=12.58, p=0.006
Cariprazine 0 (0%) 5(12.8%) 7 (25.9%) 4 (50.0%) 16 X3(3)=18.32, p<0.001
Quetiapine 10(24.4%) | 24 (61.5%) | 17 (63.0%) | 5(62.5%) 56 X?(3)=21.43, p<0.001
Clozapine 0 (0%) 0 (0%) 1(3.7%) 0 (0%) 1 X(3)=3.25, p=0.355
Lurasidone 2 (4.9%) 1(2.6%) 5 (18.5%) 0 (0%) 8 X3(3)=7.71, p=0.052
Olanzapine 30(73.2%) | 11(28.2%) | 19(70.4%) | 3(37.5%) 63 X3(3)=11.75, p=0.008
Paliperidone 1(2.4%) 0 (0%) 1(3.7%) 0 (0%) 2 X3(3)=1.56, p=0.669
Periciazine 2 (4.9%) 2 (5.1%) 4 (14.8%) 0 (0%) 8 X*(3)=3.72, p=0.294
Perphenazine 3(7.3%) 0 (0%) 2 (7.4%) 1(12.5%) 6 X(3)=3.59, p=0.309
Risperidone 6 (14.6%) 5(12.8%) 7 (25.9%) 3(37.5%) 21 X3(3)=4.77, p=0.190
Sulpiride 0 (0%) 3(7.7%) 9 (33.3%) 8 (100%) 20 X4(3)=53.38, p<0.001
Tiapride 0 (0%) 1(2.6%) 5(18.5%) 0 (0%) 6 X3(3)=12.75, p=0.005
Triphtazine 0 (0%) 0 (0%) 3(11.1%) 0 (0%) 3 X(3)=9.93, p=0.019
Flupentixol 1(2.4%) 0 (0%) 0 (0%) 0 (0%) 1 X*(3)=1.82, p=0.610
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Chlorpromazine 4 (9.8%) 3(7.7%)

Chlorprothixene 1(2.4%) 1(2.6%)

Agents to treat the side effects of antipsychotics

Biperiden 16 (39.0%) | 10(25.6%)
Trihexyphenidyl 0 (0%) 0 (0%)
Mood stabilizers

Valproic acid 0 (0%) 0 (0%)
Carbamazepine 7 (17.1%) 6 (15.4%)
Lamotrigine 5(12.2%) 6 (15.4%)
Lithium carbonate 0 (0%) 1(2.6%)
Oxcarbamazepine 1(2.4%) 1(2.6%)
Tranquilizers

Hydroxyzine 9 (22.0%) 10 (25.6%)
Diazepam 0 (0%) 0 (0%)
Tofisopam 11(26.8%) | 3(7.7%)

with statistically significant differences and on the frequency
of drug prescriptions. Notably, no statistically significant
differences were found between Classes in terms of any
subscales of the SCL-90-R questionnaire or most of the
diagnoses stated in the M.I.N.I. Data for all evaluated
parameters across Classes are presented in Table S2 in
the Supplementary.

Class1 (C1) is dominated by symptoms typical for AN.
Dysmorphophobia, fears related to eating, weight gain,
loss of control and sensitive ideas of reference are defining
symptoms of C1. The presence of target symptoms —
specifically, hypochondriacal concerns, akathisia, and
obsessive thoughts unrelated to the ED — indicates that
a patient is unlikely to belong to C1. These patterns are
reflected in the clinical presentation of C1 patients: fears
related to eating, weight gain, or loss of control were
presentin 75.6% of patients; dysmorphophobia in 46.3%;
sensitive ideas of reference in 24.4%; while hypochondriacal
concerns, akathisia, and obsessive thoughts unrelated to
the ED context are entirely absent in this class. Apathy
was highly prevalent (87.8%), in contrast to the relatively
low frequencies of melancholy (9.8%) and anhedonia
(17.1%). A high frequency of delusional anxiety (48.8%)
is noteworthy in C1.

The most commonly prescribed agents for these
symptoms are antidepressants — sertraline, mirtazapine,
and escitalopram. Among antipsychotics, olanzapine

7 (25.9%) 0 (0%) 14 X*(3)=7.16, p=0.067

6 (22.2%) 0 (0%) 8 X4(3)=12.78, p=0.005

20(74.1%) | 4(50.0%) 50 X?(3)=19.94, p<0.001

2 (7.4%) 1(12.5%) 3 X?(3)=7.58, p=0.056
3(11.1%) 0 (0%) 3 X?(3)=9.93, p=0.019
5(18.5%) 1(12.5%) 19 X?(3)=0.25, p=0.969
4 (14.8%) 0 (0%) 15 X?*(3)=1.64, p=0.651
2 (7.4%) 0 (0%) 3 X?(3)=3.70, p=0.296
2 (7.4%) 0 (0%) 4 X*(3)=1.76, p=0.624

13(48.1%) | 3(37.5%) 35 X?(3)=8.07, p=0.045

1(3.7%) 0 (0%) 1 X3(3)=3.25, p=0.355

3(11.1%) 0 (0%) 17 X?(3)=5.32, p=0.150

was prescribed most frequently; among tranquilizers,
tofisopam and hydroxyzine. Patients in the first class had
the lowest BMI of 14.2+2.0 kg/m? and were the youngest,
with a median age Me (Q1; Q3)=21(18; 24) years.

In class 2 (C2), somatoform autonomic symptoms,
delusional ideas and dysmorphomania demonstrated
strong negative regression coefficients, indicating their
lack of contribution to the formation of this class. In C2,
notably low frequencies are observed for core ED symptoms
such as fears of eating, weight gain, or loss of control;
dysmorphophobic concerns regarding body size or its parts;
and obsessive or overvalued ideas about eating, weight,
or body shape (see Table 4). Clinically, this group was
characterized by a high incidence of difficulties falling asleep,
anxiety, apathy, melancholy, and anhedonia. The most
commonly prescribed drugs were the antidepressants
sertraline, fluvoxamine, and mirtazapine. Quetiapine was
the primary antipsychotic, while hydroxyzine is the most
commonly used anxiolytic agent. The patients in this class
had the highest BMI in the sample (15.5+1.9 kg/m2).

Class 3 (C3) represents a polymorphic clinical profile
with a combination of AN-specific symptoms, affective
symptoms, thought disorders, cognitive impairments, and
sleep disturbances. Leading symptoms determining the
attribution to this class are vomiting, memory disturbances,
difficulties falling asleep, and overvalued ideas regarding
diet, weight, and body shape. The most common affective
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symptoms include melancholy, anhedonia, and mood
swings. In addition to the listed symptoms, such AN-specific
symptoms as fear of eating / gaining weight / losing control,
dysmorphophobia, overvalued ideas about weight and body
shape, obsessive thoughts within the ED context were also
common. The range of ED-specific symptoms in C3 is more
heterogeneous than in C1. Moreover, C3 is characterized
by frequent disturbances in the associative thinking.
Cognitive impairments — specifically, reduced attentional
focus and memory deficits — occur more commonly in
this class than in the others. Pharmacologic management
typically includes quetiapine, olanzapine, cariprazine,
and risperidone. A distinctive feature was the frequent
prescription of chlorpromazine, likely due to vomiting as
atreatment target, as well as tiapride. Biperiden was actively
prescribed to prevent extrapyramidal effects. In this class,
the most commonly prescribed antidepressants include
fluvoxamine, venlafaxine, mirtazapine, and escitalopram.
Hydroxyzine was used more frequently than in the other
class. Patients in this class had the highest median age
(Me [Q1; Q3]=27.5 [21.3; 31.0] years). A binge-purge pattern
was present in 53.8% of patients, and a moderate suicide
risk was identified in 23.1%.

Class 4 (C4) was defined by the presence of hypochondriacal
concerns, somatoform autonomic symptoms, and apathy,
alongside a strong negative contribution of anhedonia,
superficial sleep, and obsessive or overvalued ideas
concerning eating, weight, or body shape, as well as
dysmorphophobia. As in C2, none of the ED-specific
symptoms were typical for C4. Clinically, all patients in
C4 exhibited hypochondriacal concerns and apathy, and
somatoform autonomic symptoms were highly prevalent
in this class. Patients typically exhibited obsessive thoughts
and delusional ideas outside the ED context. The class was
notable for the near-complete absence of most ED-related
symptoms and for the absence of anhedonia. Treatment
typically included sulpiride, quetiapine, cariprazine, and
haloperidol. The most commonly prescribed antidepressants
include fluvoxamine and duloxetine. Hydroxyzine was
used in one third of cases, and biperiden in one half of
the patients. Notably, two patients within this class were
diagnosed with an ongoing psychotic episode.

DISCUSSION
This study aimed to identify symptomatically homogeneous
subgroups of patients diagnosed with AN, based on

clinically significant psychopathological symptoms.

Symptoms explicitly designated by psychiatrists as targets of
psychopharmacotherapy were considered clinically relevant.
LCA of the psychopathological symptom dataset identified
four distinct patient subgroups within the diagnostic category
of “anorexia nervosa”. The classification demonstrated high
certainty (entropy R?=0.908), high statistical significance of
the model (p<0.0001), and clear separation between latent
groups, as evidenced by a high inter-class dissimilarity
index (0.957).

It should be noted that direct comparison of our
findings with those of other studies is challenging, because
our model was built on results of psychopathological
assessment of symptoms by clinicians, whereas previous
research typically relied on psychometric scores or ED
diagnostic criteria derived from classification systems.
No prior study has used a detailed clinical assessment of
psychopathological symptoms as the foundation for an
empirical classification models.

Each of the four identified classes (C1-C4) was characterized
by a distinct constellation of symptoms, predominantly
involving either ED-related symptoms or/and affective
symptoms. It is noteworthy that among the 115 patients
in the sample, ED symptoms were key determinants of
class formation only in 68 (59%) patients (C1 and C3). This
finding aligns with data from idiographic studies of ED
psychopathology, which report that only about 50% of
patients with diagnosis of ED exhibit ED-specific symptoms
among clinically significant manifestations [8]. Among the
remaining 47 patients in our sample (C2 and C4), affective
symptoms, somatoform symptoms, and hypochondriacal
concerns were the primary determinants of class formation.
ED symptoms showed negative regression coefficients,
indicating that they did not contribute to class formation.

The ED symptoms that determined patient allocation
to C1 and C3 shared a common core — predominantly
dysmorphophobic concerns with body shape and fears
related to eating, weight gain, or loss of control. However,
these two classes diverged markedly in their additional
symptom profiles. Patients in C1 were characterized by
sensitive ideas of reference (e.g., “others are critically judging
me"), whereas patients in C3 exhibited overvalued ideas and
obsessive thoughts specifically focused on eating, weight,
and body shape. C3 was also notably associated with self-
induced vomiting, reflected in the high prevalence (53.8%)
of the binge-purge pattern in this class. C1 and C3 also
differed substantially in their non-ED-related symptoms.
Compared with C1, patients in C3 showed significantly



higher rates of sleep disturbances, associative thinking
disturbances, and mood swings. Affective symptoms in C3
were dominated by anxiety, melancholy, and anhedonia,
whereas C1 was characterized primarily by anxiety and
apathy. Hypochondriacal concerns were absent in C1,
but present in one third of C3 patients. These results are
consistent with findings from other AN studies confirming
that body dissatisfaction and fear of weight gain represent
core diagnostic features of AN. Nevertheless, additional ED-
related symptoms contribute to individualized symptomatic
profiles, helping to explain the clinical heterogeneity among
patients with AN [7, 8, 23, 26].

Interestingly, despite extensive literature documenting
frequent comorbidity between AN and OCD [4], patients
in C1 exhibited no obsessive thoughts unrelated to the
ED context, and such symptoms were rarely reported
in C3 (11.1%). At the same time, both C1 and C3 patients
presented with obsessive thoughts directly related to
ED context. In C4, patients exhibited obsessive thoughts
unrelated to the ED context and ED-related symptoms
were absent. This observation contrasts with our findings
from the M.I.N.I. diagnostic interview, which indicated OCD
in 47.5% of C1 and 44.0% of C3 patients in our sample.
The obtained contradictory data may point to the importance
of identifying the content of obsessive thoughts when
assessing the mental state of patients with AN, which is not
always possible using standardized questionnaires. These
findings highlight the potential for distinguishing between
OCD and AN through clinical assessment. Notably, across
the entire sample, no compulsive symptoms — the core
behavioral manifestations of OCD — were identified as
therapeutic targets. This finding contrasts with other
studies reporting a strong association between key AN
symptoms (e.g., body dissatisfaction and drive for thinness)
and compulsions [4].

A high prevalence of negative affect symptoms was
observed across all classes, consistent with prior researchers’
observations regarding the involvement of affective
disorders in shaping the clinical presentation of ED [11,
15, 23, 25, 26]. Anxiety was typical for patients in all four
classes, and in C1 patients, it reached the delusional level.
Other affective symptoms differed between classes in
terms of frequency and contributed differently to class
formation. Anhedonia and melancholy were most commonly
observed in C2 and C3.

The combination of affective symptoms within classes
is also of interest, as it may indirectly indicate differences

in the nature and phenomenological content of the same
symptom. For example, apathy was observed in C1, C2,
and C4. C2 was distinguished by the prominent presence
of melancholy and anhedonia, whereas they were less
frequentin C1 and C4. At the same time, C1 was characterized
by symptoms of AN, while C4 exhibited delusional ideas
unrelated to the ED context, hypochondriacal concerns
and somatoform symptoms. This may suggest that apathy
in patients of C1 and C4 falls outside the realm of affective
disorders. Whereas, patients in C2 and C3 exhibited anxiety,
apathy, and anhedonia, combined with sleep disturbances.
Additionally, patients in C3 had cognitive impairments such
as decreased concentration and memory disorders. Such
affective symptoms combination may indicate an affective
core of apathy in C2 and C3.

Further we would like to discuss the rationale for the
symptom assessment using clinical psychopathological
method.

We used the checklist of pharmacotherapy target
symptoms as a psychopathological assessment tool, to
provide a more detailed description of the clinical condition
of patients with AN. According to the literature [7] and our
own clinical observations, considerable heterogeneity
exists in ED symptoms among patients with the same AN
diagnosis. The clinical presentation of these patients often
includes symptoms of other mental disorders, which do
not fully meet the operational criteria of ICD-10; therefore,
no diagnosis other than AN can be assigned. Available
psychometric tools for assessing EDs focus more on the
patient's behavior than on the mental phenomena, for
example, the widely used Eating Disorder Examination
(EDE) [44]. Moreover, scales and questionnaires designed
to assess EDs do not address comorbid psychopathology,
making it necessary to employ multiple assessment tools in
research to evaluate the patient’s condition comprehensively.

Our symptom-oriented approach is consistent with recent
trends in psychiatry. Given the assumption that symptoms,
rather than syndromes or even diagnostic categories, are
linked to the biological factors underlying mental disorders,
increasing attention is being paid to approaches based on
symptomatic assessment of patients’ mental states [45].
To more accurately determine therapeutic targets and
incorporate treatment response into the diagnostic process,
using data on the efficacy of psychopharmacotherapy for
individual symptoms is proposed [46].

In describing patients’ mental states, we found it most
appropriate to record individual symptoms based on



clinical psychopathological assessment. We did not
intend to assign symptoms to established diagnostic
categories. Instead, the set of symptoms served as a mean
of comprehensive description for clinical manifestations
in patients diagnosed with AN according to ICD-10.
Basically, this approach to mental state assessment is
trans-diagnostic.

The symptom checklist was developed based on signs
assessed in the mental status during routine clinical
evaluation [43], and which may serve as targets for
psychopharmacotherapy. A similar approach was developed
by psychiatrists from the Association for Methodology and
Documentation in Psychiatry (AMDP) in the 1960s and was
named the AMDP system. The AMDP system includes
symptom checklists for documenting psychopathological
phenomena and their severity. This tool is used in clinical
psychiatry and research, particularly for validating
psychometric questionnaires during their development and
for evaluating the efficacy of psychopharmacotherapy [47].

One of our objectives in the Psychopathological Symptom
Checklist for Patients with AN (symptom checklist) was to
distinguish ED-related symptoms from other symptomes.

For example, dissatisfaction with appearance
(dysmorphophobia) is a symptom central to EDs but
also seen in body dysmorphic disorder or as a feature of
depressive or delusional disorders. Dysmorphophobia
in our study was assessed in two content-dependent
variants and placed in different symptom subgroups: 1)
concerns about body size or specific body parts (an ED-
related symptom), and 2) dissatisfaction with appearance
not related to body size or body parts (a neurotic and
somatoform symptom). Notably, dysmorphomania —
defined as dissatisfaction with one’s appearance reaching
delusional levels — was included as a separate item in
thought disorders subgroup. In our study, dissatisfaction
with appearance outside the ED context did not emerge
as a therapeutic target, whereas concerns about the
body size or specific body parts were typical of C1 and
C3. Dysmorphomania was rare and was mostly reported
in C4 patients. Thus, the symptom of dysmorphophobia
in AN is limited to concerns regarding body size and do
not include other aspects of the appearance. Similar
findings were found for obsessive thoughts, which were
also differentiated by the content, as we discussed earlier.

Another purpose of the checklist was to assess the varying
phenomenological content of ED-related symptoms and
to determine how they should be qualified.

For example, symptoms such as “eating concern” (fear
of food, preoccupation with food) or “shape concern” and
“weight concern” (preoccupation with shape or weight),
which are included in one of the main ED questionnaires,
EDE [44], as well as in the diagnostic criteria for ED in the
ICD-11, were divided into the following symptoms: fear of
eating / gaining weight / losing control, obsessive thoughts,
and overvalued ideas about food/weight/shape based on
several considerations. Firstly, in clinical psychopathology,
there is no such concept as “concern/preoccupation”; rather,
specific symptoms such as fear, obsessive thoughts, and
overvalued ideas are distinguished. Secondly, dividing
“concern/preoccupation” into fear, obsessive, and overvalued
ideas allows us to determine the psychopathological
register and clinical significance of the symptoms, which
ultimately implies different therapeutic strategies and
clinical prognoses. As a result of our study, obsessive and
overvalued ideas regarding food, weight, and body shape
were distributed differently across the classes: they were
typical for patients in C3, less typical for patients in C1, and
not typical for patients in C2 and C4. Fear of eating / weight
gain / loss of control was the most common ED-related
symptom in C1 and C3. These findings indicate the need
to clarify the phenomenological content of “concerns/
preoccupation” about food, weight, and body shape in
patients with AN.

Combining symptoms such as a fear of food, fear of weight
gain, and fear of loss of control into a single symptom may
not be fully justified in terms of clinical reality, as a given
patient might not exhibit all three (which indicates that
these symptoms might be a different therapeutic targets)
[8, 48]. However, we decided to consolidate them under
the grouping element of “fear” as a potential therapeutic
target for psychopharmacotherapy.

The symptom “delusional level of anxiety” was proposed
by us based on clinical observations of AN patients and
by analogy with established psychopathological entities
(“delusional level of depression”, “OCD with poor insight”).
Our rationale was to describe a condition where patients, due
to rigidity and high anxiety levels, are entirely overwhelmed
by anxious concerns and unresponsive to reassurance,
however, phenomenologically these symptoms are closer
to intense anxiety than to delusion. Although “delusional
level of anxiety” has not been previously described in the
literature, clinicians in our study frequently identified it as
a therapeutic target: it was present in 48.8% of patients
in C1,29.6% in C3, and 37.5% in C4.



Other findings in the present study also emphasize
the importance of delineating phenomenological
nuances of patients’ clinical states and highlight the
advantages of a symptom-based approach to describe
the psychopathological profile of AN patients. In addition
to the symptom checklist, standard instruments for
psychopathological assessment — specifically the M.LN.I.
and the SCL-90-R — were used. However, based on the
results of these instruments, the patient classes did not
differ significantly from one another, whereas clinically
assessed psychopathological symptoms showed significant
differences. This may indicate a low sensitivity of these
scales with respect to individual aspects of mental state.
A characteristic example from our study is the discrepancy
between the M.L.N.I. questionnaire results, which indicated
the presence of OCD within the sample, and the relatively
low prevalence of OCD symptoms outside the ED content
when the same patients were evaluated clinically.

The SCL-90-R self-report inventory not only failed to
show differences between patient classes in terms of
psychopathology but also did not indicate distress (PSDI
Me [Q1; Q3]=1.9 [1.5; 2.3]) despite the sample comprising
recently hospitalized patients with severe AN, which
suggests a high level of distress in these patients due to
their symptoms. These findings indicate a low accuracy
of selfreporting questionnaires for characterizing the
clinical status of patients with AN, largely because these
patients tend to have limited selfreflective capacity, that
is known from the previous research [49]. However, SCL-
90-R questionnaire data are frequently used in building
empirical models of EDs [15, 26].

The first limitation of the present study is the use of
a checklist as an evaluation tool, developed based on
the consensus of nine psychiatrists involved in the study
and not subjected to clinical validation or pilot testing.
However, there are studies on EDs that employed an
identical consensus-based approach to creating a symptom
checklist [8].

The obtained data should be interpreted keeping in
mind that the described symptoms were the rationale
for psychopharmacotherapy prescriptions. This limited
the potential set of symptoms in the checklist. Moreover,
the absence of a specific clinical symptom as a therapeutic
targetin a patient does not imply its absence in a particular
patient's mental state.

With regard to the more detailed differentiation of ED
symptoms commonly used in studies, we did not elaborate

on all cases to avoid overloading the checklist with symptoms
that, in essence, represent a single therapeutic target (e.g.,
grouping fear of eating, weight gain, and loss of control
into one target symptom, as discussed above). At the
same time, we identified dysmorphic ideas as a distinct
symptom, separated from the fear of eating, weight gain,
or loss of control due to the high likelihood that different
therapeutic strategies will be required, consistent with
recommendations from earlier studies [50].

Potential objections may arise from the fact that
patients were prescribed psychopharmacotherapy,
despite the lack of evidence of its efficacy in AN [51].
However, there has been a growing discussion recently
about prescribing pharmacotherapy based on specific
symptoms rather than diagnoses [46]. The absence of data
for psychopharmacotherapy effectiveness in AN patients
might be attributed to the fact that clinical approaches to
symptom evaluation and response to treatment are not
consistently implemented in studies assessing the efficacy
of pharmacological interventions. In our study, describing
patients based on treatment-target symptoms can be
considered a strength, as it demonstrates the potential
of a clinical-psychopathological approach to identifying
pharmacotherapy targets in AN. This may be useful for
future research on the efficacy of psychopharmacotherapy.

This study has several noteworthy strengths. First, the
sample consisted exclusively of individuals with AN who
were treated under uniform clinical conditions. Second,
the primary method of evaluating patients’ mental states
was clinical psychopathological assessment conducted by
qualified psychiatrists with expertise in EDs. This method
differentiates the study from others where empirical models
were built on data obtained from patients’ self-reporting
or psychometric scales. Third, the clinical method enabled
an individualized and nuanced evaluation of each patient’s
mental state, incorporating multiple clinical nuances and
ensuring a comprehensive assessment.

The development of personalized approaches is a priority
in mental health [52]. Our study allowed identification of
key treatment-target symptoms in AN patients, as well as
their combinations, which may be important for a better
understanding of the psychopathology of AN, greater
personalization of therapeutic strategies, and more precise
diagnostics.

Moreover, we developed and applied an original tool based
on the clinical psychopathological method — a checklist of
psychopathological symptoms, which can be used in future



research. The advantages of this tool are: 1) unification
of clinical assessment due to the checklist format; 2) the
possibility of identifying clinically significant symptoms
by determining the treatment-target symptoms; 3) it can
be used to collect information on the use of a specific
drug to treat a specific symptom. The limitation of this
approach is the essential role of a psychiatrist trained in
clinical psychopathology, which may not be available in
some countries [33, 53].

Future research may verify the identified patient classes on
alarger sample size or in different clinical settings. Studies
of biological markers in patients may also be required to
determine common biological factors within the classes.
It would be useful to follow-up mental state changes during
treatment and the response to treatment in patients of
different classes in future studies. The psychopathological
assessment tool we proposed can be used in further
research on the response to therapy in AN patients.

CONCLUSION

Four empirical phenotypes with unique symptomatic
profile were identified within the diagnostic category of
“anorexia nervosa” based on a comprehensive clinical
psychopathological assessment. Unique symptomatic profile
of each class encompassed both core ED symptoms and
general psychopathological symptoms. We proposed an
original tool for assessing clinically relevant psychopathological
symptoms in patients with AN.

The results highlight the importance of detailed
psychopathological qualification of symptoms. Attribution
of overlapping clinical manifestations in AN patients to
specific phenomena allowed us to identify key differences
between patient groups. This approach opens prospects
for a more accurate diagnosis and more personalized
therapy for AN.
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ABSTRACT

Despite theoretical concepts about the key role of perfectionism in the formation of the symptoms of
anorexia nervosa (AN), the aspects of the mutual influence between body mass index (BMI), perfectionism, and body
image in patients with AN remain insufficiently studied or contradictory. Studying integrative cognitive processes,
such as metacognition, may reveal new mechanisms of perfectionism'’s influence on the clinical manifestations of AN.

The assessment of the moderating effect of metacognition on perfectionism associated with BMI and body image
in patients with AN.

A cross-sectional study was conducted involving patients with AN who were undergoing inpatient treatment.
Perception of one’s own body was assessed using the Body Image Questionnaire. Perfectionism was assessed using
the Multidimensional Perfectionism Scale. The level of metacognition of patients was assessed using the Metacognition
Assessment Scale-Abbreviated, which evaluates Self-reflectivity, Understanding the other’'s mind, Decentration, and
Mastery (the ability to develop adaptive strategies for coping and behaviour regulation). BMI was also recorded.

Atotal of 130 patients were examined. At a Mastery score of 24 higher perfectionism scores were associated
with an increase in BMI, and at a Mastery level of <1 a higher level of perfectionism was associated with decreasing of
BMI. Even with minimal Self-reflectivity scores (>2), the negative effect of perfectionism on body image was evident.
Body image disturbance was positively correlated with perfectionism. No correlations were found between BMI and
perfectionism and between BMI and body image disturbance.


https://doi.org/10.17816/CP15736

The effect of perfectionism on body image disturbance and BMI in patients with AN depends on the
magnitude of Self-reflectivity and Mastery. The obtained data indicate the necessity of incorporating psychotherapy
aimed at the development of metacognition in patients with AN.

AHHOTALUNMA

HecmoTps Ha TeopeTnyeckme KOHLEeNUMn o KAtYeBoin ponu neppekLmoHmnsMa B opmMmpoBaHnm
CMMMTOMOB HepBHOI aHopeKkcumn (HA), BONpoCkl B3aMMHOIMO BAMSIHUSA MHAeKCa Macchl Tena (MMT), nepdekumoHmnsma
1 obpasa Tena npm HA ocTaroTCa HeAOCTATOUHO N3YHEHHBIMWU AN MPOTUBOPEUMBBLIMU. AHANIN3 NHTErPaTUBHbIX
KOTHUTUBHbIX MPOLLECCOB, TakMX Kak MeTarno3HaHWe, MOXET BbISIBUTb HOBbIE MeXaH3Mbl BANSHUA nepdekumoHn3mMa
Ha KAnHnyeckre npoasaeHnsa HA.

OueHka MoAepupyHoLLEero BAVUSAHUS MeTano3HaHusa Ha accoumauyunto nepoekumoHnsma ¢ UMT 1 obpasom
Cob6CTBEHHOrO Tena y naumneHToB ¢ HA.

MNpoBeseHo nonepeyHoe nccaegoBaHMe ¢ ydacTemM naumeHToB ¢ HA, HaXOAMBLLMXCSA Ha CTaLMOHaPHOM
neyeHunun. BocnpusaTtne cobCTBEHHOMO Tela OLEeHMBaNoCh C NOMOLLLIO «ONpPOCHMKa obpasa CO6CTBEHHOrO Tena,
neppeKLMoHN3M — C MOMOLLbIO «MHOroMepHO LwKanel nepdekuymoHnsma» (Multidimensional Perfectionism Scale,
MPS). YpoBeHb MeTano3HaHWsa nauyeHToB onpegensnm no «CokpalleHHoN Lwkane MeTano3HaHua» (Metacognition
Assessment Scale-Abbreviated, MAS-A), n3mepstoLLel camopednekcmto, MoOHNUMaHMe ApYrx, eLeHTPaLMIo 1 MacTepCTBO
(cmocobHOCTb K BbIpaboTKe afanTVBHbBIX CTpaTerui CoBAafjaHWa W perynaumm noeeAeHns). JONOAHUTENbHO
pernctpuposanca VIMT.

O6cnepoBaHo 130 NaumeHTOB. Mpy ypoBHE MacTepcTBa 24 6an10B 60/1ee BbICOKME MokasaTenm
nepdekunoHn3mMa bbinn accoummpoBaHsl ¢ ysenmnyveHnem UMT, Torga kak npv yposHe mactepctsa <1 6anna 6onee
BbICOKas BbIPaXKeHHOCTb NepdekLmoHm3Ma bblia CBA3aHa Co CHkeHneM VIMT. laxke Npy MUHUMAanbHO BbipaXeHHOM
camopednekcmu (=2 6anno.) BbIABNEHO HeraTMBHOE BNSHME NepdeKLoHn3Ma Ha 06pa3 Tena. HapyLueHve BocnpusaTys
CBOEro Tesia NoJ0XNUTeNbHO KOpPennpoBano ¢ nepdekuMoHn3IMoM. MNpu 3TOM 3HaUuMMbIX Koppensumin mexay IMT
1 nepdekLMoHN3MOM, a Takxke Mexgy VIMT 1 HapyleHnem obpasa Tena obHapyXeHo He 6bl10.

BavsiHve nepdekumoHM3mMa Ha HapyLleHne obpasa Tena 1 Ha anHamunky IMT y nauynenTos ¢ HA
0onocpesoBaHO BblPaXXeHHOCTLIO camopednekcnm 1 MacTepcTBa. MNonyyeHHble JaHHble YKa3biBatoT Ha HEOBXOANMOCTb
NOAKIOYEHNSA NCUXOTEPAnmn, HaNPaBAEHHOV Ha Pa3BUTME METaNo3HaHNA Y JAHHOW KaTeropmm naumMeHToB.

INTRODUCTION

Anorexia nervosa (AN) is a mental disorder that, according
to the definition of the International Classification of
Diseases, 11th revision (ICD-11), is characterised by
a significant decrease in body weight (body mass index
(BMI) <18.5 kg/m?), which is not due to the unavailability
of food or another medical condition. Such conditions
include: persistent restrictive eating, usually associated
with a pronounced fear of weight gain; excessive concerns
about weight and shape, manifested in overestimation of

the importance of low body weight or incorrect perception
of low body weight as normal or even excessive [1]. Thus,
according to the modern definition of AN, low BMI and
body image disturbance are among the key features of
AN with BMI possibly being regarded as a key integral
indicator characterising the clinical severity of AN [1] and
body image disturbance as a key psychological component
that determines the progression of the disorder [2].
Although eating disorders (ED), in particular AN, are
associated with many psychological factors, for example



low self-esteem and emotional dysregulation [3], one
of the most important psychological factors associated
with ED is perfectionism [4-6]. According to the classical
transdiagnostic cognitive-behavioural model of ED by
Fairburn et al. [4], perfectionism is one of the four key
cognitive-behavioural mechanisms underlying ED, in
particular AN. Specifically, it causes strict adherence
to unrealistic standards of eating, weight, appearance,
and exercise.

Later research confirms this concept [5-6]. In particular,
the results of a meta-analysis by Dahlenburg et al. showed
a significantly higher level of perfectionism in patients with
AN compared to patients with other mental disorders and
participants without diagnosed disorders [7]. In particular,
when distinguishing “adaptive” perfectionism (regarded
as the normal, “healthy” variant) and “maladaptive”
perfectionism (the “pathological” variant), the authors
identified a significant association of AN with higher rates
of both maladaptive and adaptive perfectionism compared
to participants without diagnosed disorders.

There are a number of research papers demonstrating the
association of perfectionism with body image dissatisfaction
in people without diagnosed mental disorders [8-10].
However, we did not find published works that focused
on the evaluation of perfectionism linked with body image
disturbance in patients with AN.

Some studies have shown association of BMI and
perfectionism in adults without diagnosed mental disorders.
In particular, a study by Ekici et al., 2024 [11], showed
that BMI was a significant factor associated with the level
of perfectionism which was evaluated using the Frost
Multidimensional Perfectionism Scale (FMPS). This was
based on the construction of a linear regression model,
although it did not directly correlate with BMI. In an earlier
study by Bernabéu-Broténs and Marchena-Giraldez,
2022 [12], the level of perfectionism assessed using the
Multidimensional Perfectionism Scale (MPS) was negatively
correlated with BMI. A comparable negative correlation
was also found in a Halmi et al., 2000, conducted on
a sample of women with AN [13]. On the contrary, in a study
Morgan-Lewis et al., 2019 [14], conducted on a sample of
children and adolescents with ED, most of whom were
patients with AN, BMI was positively correlated with
the level of perfectionism. However, it is worth noting
that this parameter in this study was assessed using the
Eating Disorders Inventory-2 Perfectionism scale (EDI-P).
Thus, although the existing literature data suggest an

association between BMI and perfectionism, including in
AN, the direction of this association remains unclear and
may depend, among other things, on the characteristics of
psychometric tools used for assessing perfectionism and
on the diagnostic composition of the sample.

However, the very association of perfectionism and
clinical indicators (in the case of AN, BMI and body image
disturbance) can also be mediated by the influence
of other psychological constructs of a higher order.
In particular, studies have included demonstrations of the
following: the moderating effects of self-efficacy [15], the
persistence on the association of perfectionism and the
severity of depressive symptoms [16], self-esteem on the
association of perfectionism and symptoms of avoidant/
restrictive food intake disorder [17], self-compassion on
the association of perfectionism and anger, aggression,
and hostility [18]. These aforementioned factors have
demonstrated that their moderating effect are associated
with metacognition [19-22].

Metacognition is a process of thinking about one’s own
thoughts, controlling and regulating them, which may
include attitudes to habitual thought processes, tracking
mistakes, and forming a sense of the integrity of the
individual, both with regard to oneself and others [23].
Previous studies have demonstrated the association of
a number of metacognitive features in patients with AN,
in particular negative beliefs about anxiety and beliefs
about the need to control one's own thoughts [24]. In our
previous study, we identified a moderating effect of some
components of metacognition, namely Self-reflectivity and
Mastery (the ability to comprehend psychosocial difficulties
and subsequently apply the knowledge about oneself and
others obtained during metacognitive processes to choose
the most effective response to them), on the association
of depressive symptoms and assessment of quality of life
in patients with ED [25]. In a later study by Palmeri et al.
an association between the level of perfectionism and
a number of metacognitive features, (in particular positive
beliefs about anxiety and beliefs about the need to control
one's own thoughts), was also found in patients with ED [26].

Thus, the features of metacognition are associated with
ED including AN, on the one hand, and on the other hand,
with differences in the levels of perfectionism. In addition,
one can assume that metacognitive features can be factors
that moderate the association of perfectionism with the
clinical aspects of AN: BMI and one's body image. However,
we did not find any published works on the moderating effect



of metacognition on the association of perfectionism and
clinical characteristics of AN. Therefore, the purpose of this
study was to assess the moderating effect of metacognition
on the association between perfectionism BMI and body
image in patients with AN.

METHODS

A cross-sectional study was conducted.

This study included patients admitted to the Clinic for Eating
Disorders of the Mental-health clinic No. 1 named after
N.A. Alexeev (Moscow) from April 2023 to December 2024.

The study included all patients with a diagnosis of AN
(F50.0 according to the ICD-10) admitted to the Clinic for
Eating Disorders (inpatient hospital), who gave voluntary
informed consent to participate in the study.

Non-inclusion criteria were hospitalisation for less than
seven days and refusal to participate in the study.

BMI and body image disturbance were used as markers
to assess the severity of AN.

Perfectionism was considered to be an etiological factor
of AN, a stable fundamental personality trait of patients
that contributes to the development and perpetuation
of AN.

The level of metacognition was used as an indicator of
the patient’s cognitive ability to integratively assess the
surrounding world and themselves in it, i.e., perception of
oneself and others, the development of adaptive behavioural
strategies, and the ability to change behaviour depending
on changing circumstances and external conditions.

The examination was carried out during the first 7 days
of inpatient treatment.

The diagnosis of AN was made using the clinical and
psychopathological method in accordance with the ICD-10
criteria. BMI was calculated using the formula BMI=weight
(kg)/height2 (m).

Body image perception was assessed using the Body
Image Questionnaire (BIQ) [27]. This is a self-assessment
questionnaire designed specifically to assess body image

disturbance in patients with ED. It includes 16 statements
assessing body satisfaction, emotional judgment of one’s
appearance, behavioural strategies related to the body,
and comparing oneself to other people. Each statement
was rated by patients on a four-point scale (0 — “never”,
1—"sometimes”, 2 — “often”, 3 — “always"). Higher values
reflect a negative body image, a tendency to avoid social
contact due to appearance, and intense comparison
between oneself and others. A score of 13 and above
indicates a pronounced dissatisfaction with one's own body
(sensitivity — 0.75 and specificity — 0.74). The maximum
score on the scale is 48.

Perfectionism was assessed using the MPS, developed
by Hewitt and Flett [28] as adapted by Gracheva [29]. This
includes 45 statements split into three subscales: 1) “Self-
oriented perfectionism” (striving to meet ideal personal
standards), where the maximum score is 81; 2) “Others-
oriented perfectionism” (excessive demands on others),
where the maximum score is 51; and 3) “Socially prescribed
perfectionism” (perception of society’s pressure to comply
with ideals), where the maximum score is 75. MPS is a self-
assessment questionnaire. The answers to the questions
were recorded on a 7-point Likert scale (from “strongly
disagree” to “strongly agree”). The total score for each
subscale is calculated by summing the responses to the
relevant items, where higher values indicate the magnitude
of each of the three types of perfectionism. The integral
indicator of perfectionism — the total score on all items
of the scale (where the maximum is 221 points) — is also
taken into account. The normative values of the integral
indicator of perfectionism for the Russian population lie
in the range from 160 to 204 points.

To assess the level of metacognition of patients, an
abbreviated scale of metacognition (Metacognition
Assessment Scale-Abbreviated, MAS-A) [30] was used; it
consists of four subscales: “Self-reflectivity”, “Understanding
the other's mind”, “Decentration”, and “Mastery”. To assess
metacognition, patients underwent a semi-structured
Indiana Psychiatric lliness Interview (IPIl) [31], during
which patients described their lives and understanding
of mental illness. Based on the information received,
the researcher scored the patients on each subscale
according to the MAS-A instruction. Scores range from 0
to 9 for the “Self-reflectivity” and “Mastery” subscales, 0
to 7 for the “Understanding the other’'s mind”, and 0 to 3
for the “Decentration” subscale. In these, higher scores
reflect a greater magnitude of the assessed abilities.



The study used Russian-language versions of IPIl and
MAS-A previously used to assess the level of metacognitive
abilities in patients of a Russian sample [25].

The metacognition study was conducted by medical
psychologists of the Mental-health clinic No. 1 named
after N.A. Alexeev, who were trained to use the scale and
interpret the examination results.

A preliminary calculation of the sample size was not carried
out, however, at least 100 patients were planned to be
included in the study.

The study was planned, hypothesised, and conceptualised
by researchers not involved in the patient examination, and
the researchers involved in the patient examination were
not informed about the study hypotheses. This eliminated
the possibility of distorting the results of scaling to fit the
hypothesis and formulating research hypotheses based
on the results of patient examination. Statistical data
processing was carried out by a researcher who was not
involved in the collection of material, nor planning the study,
nor formulating the hypothesis. Therefore it excluded the
possibility of distortion of the results of data processing
to fit the study hypotheses.

Statistical data processing was carried out using IBM
SPSS Statistics v. 27.0 (IBM Corp., USA) with the PROCESS
macro for the Johnson-Neyman procedure [32]. During
the verification of the distribution of quantitative variables
for normality using the Shapiro-Wilk test, the distribution
of most of the variables (with the exception of BMI and
MPS scores) was found to be non-normal, and therefore
non-parametric statistical criteria were used in the further
analysis. Correlations between the studied variables were
evaluated using the Spearman correlation test. To assess
the moderating effect of metacognition on the association
of perfectionism with BMI and BIQ scores, multiple linear
regression models were constructed with the inclusion of
scores for each of the MAS-A and MPS subscales, as well as
the interaction between these factors. Models with overall
significance (p-value for F-test) <0.01 were selected for further
interpretation. The influence of factors and their interaction
was considered significant at p<0.01. The threshold value
of the moderating factor (MAS-A subscale), at which the

significance of the association changed, was assessed using
the Johnson-Neyman procedure (p<0.05). To visualise the
interaction of factors, graphs of the dependence of BMI or
BIQ scores on perfectionism indicators at different levels
of metacognition indicators (3 levels: the 16th, 50th and
84th percentiles) were constructed.

The study was approved by the local ethics committee of the
Mental-health clinic No. 1 named after N.A. Alexeev (Report
No. 2 dated March 9, 2023). All patients signed a voluntary
informed consent form to participate in the study.

RESULTS

The study sample consisted of 130 patients diagnosed with
AN who were admitted to the Clinic for Eating Disorders
from April 2023 to December 2024 and met the inclusion
criteria of the study. The majority of participants (n=125,
96.2%) were female. The median age was Me (Q1; Q3)=22
(19; 26) years.

Assessment of the scale and questionnaire results
is presented in Table 1.

When constructing the correlation matrix, significant
positive correlations of all subscales of perfectionism
with a negative attitude to one’s own body on the BIQ
scale were revealed (Table 2). Significant correlations
of moderate strength were noted with Others-oriented

Indicator Me (Q1; Q3)

BMI kg/m? 14.7 (13.15; 16.4)
BIQ 19 (10; 28)
MAS-A

Self-reflectivity (0-9) 3(2;5)
Understanding the other's mind (0-7) 3(2;4)

Mastery (0-9) 2(1;3)
Decentration (0-3) 1(1;2)

MPS

Self-oriented perfectionism (max. 81) 69 (53; 81)

Others-oriented perfectionism (max 51)
Socially prescribed perfectionism (max 75)
Integral scale (normal range 160-204)

45.5 (35.75; 57.25)
52.5(41.75; 64)
166 (135.5; 194)



Table 2. Correlations between perfectionism, body image disturbance, metacognition, and BMI

Indicators BMI 1 2 3 4 5 6 7 8
1.BIQ 0.04 - - - - - - - -
2. MAS-A-S 0.127 -0.213" - - - - - - -
3. MAS-A-O 0.178" -0.197* 0.482* - - - - - -
4. MAS-A-M 0.249™ -0.168 0.515* 0.728" - - - - -
5. MAS-A-D -0.033 -0.145 0.329™ 0.381™ 0.397* - - - -
6. MPS-SOP -0.069 0.268" -0.022 -0.029 -0.121 0.125 - - -
7. MPS-OOP -0.045 0.545* -0.043 -0.125 -0.183" -0.055 0.510" - -
8. MPS-SPP -0.030 0.478* 0.037 -0.023 -0.050 0.081 0.804™ 0.762™ =
9. MPS-IS -0.030 0.478™ 0.037 -0.023 -0.050 0.081 0.804™ 0.762™ 0.845™

Note: The table shows Spearman correlation coefficients. *p<0.05; **p<0.01. BIQ — Body Image Questionnaire; BMI — Body Mass Index; MAS-A-D —
MAS-A-Decentration; MAS-A-O — MAS-A-Understanding the Other's Mind; MAS-A-M — MAS-A-Mastery; MAS-A-S — MAS-A-Self-Reflectivity; MPS-IS —
Integral Scale; MPS-OOP — MPS-Others-Oriented Perfectionism; MPS-SOP — MPS-Self-Oriented Perfectionism; MPS-SPP — MPS-Socially Prescribed

Perfectionism.

Table 3. Influence of perfectionism and metacognition indicators and their interactions on BMI and body image

Variable Coefficient B [95% ClI] Standard error t p

BMI (R?=0.12, F=5.259, p=0.002)

Constant 17.52 [14.403; 20.638] 1.5746 11.1271 <0.0001
MPS-Integral Scale -0.023 [-0.042; -0.004] 0.0094 -2.4492 0.0158
MAS-A-M -1.0195[-2.013; -0.026] 0.5017 -2.0322 0.0444
Interaction (change R?=0.062) 0.009 [0.003; 0.015] 0.0031 2.8978 0.0045
BMI (R?=0.135, F=6.183, p=0.0006)

Constant 17.594 [14.982; 20.206] 1.3192 13.3369 <0.0001
MPS-OOP -0.086 [-0.142; -0.03] 0.0283 -3.0273 0.003
MAS-A-M -0.929 [-1.753; -0.105] 0.4161 -2.2328 0.0274
Interaction (change R?=0.08) 0.0312[0.013; 0.05] 0.0094 3.3145 0.0012
BIQ (R2=0.21, F=10.778, p<0.0001)

Constant 26.762 [11.839; 41.685] 7.537 3.5508 0.0005
MPS-SOP -0.052 [-0.274; 0.171] 0.1123 -0.4602 0.6462
MAS-A-S -6.372[-10.219; -2.525] 1.9429 -3.2796 0.0014
Interaction (change R?2=0.049) 0.078 [0.021; 0.135] 0.0285 2.7311 0.0073

Note: BIQ — Body Image Questionnaire; BMI — Body Mass Index; CI — confidence interval; MAS-A — Metacognition Assessment Scale-Abbreviated;
MAS-A-M — MAS-A-Mastery; MAS-A-S — MAS-A-Self-Reflectivity; MPS — Multidimensional Perfectionism Scale; MPS-OOP — MPS-Others-Oriented

Perfectionism; MPS-SOP — MPS-Self-Oriented Perfectionism.

perfectionism and Socially prescribed perfectionism (p=0.545
and p=0.478, respectively). The level of “Self-reflectivity”
and “Understanding the other’'s mind” on the MAS-A scale
was slightly negatively correlated with a “Negative attitude
towards one's own body” on the BIQ scale. “Mastery” and
“Understanding the other’'s mind” MAS-A subscale scores
were positively correlated with BMI, however, the correlation
strength was weak (p=0.249 and p=0.178, respectively).

Moderating effect of metacognition on the
interaction of perfectionism with body image
disturbance and BMI

During the construction of multiple linear regression models,
a significant influence of the level of perfectionism on BMI
was revealed when Mastery was included in the model as
a moderating factor. Here, a significant influence of the
level of perfectionism on the BIQ score under the influence
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BMI (kg/m?)

MPS — Integral scale, score

—8— MAS-A-Mastery=1

BIQ, score

MPS — Self-oriented perfectionism, score

—0— MAS-A-Self-reflectivity=2 MAS-A-Self-reflectivity=3
—8— MAS-A-Self-reflectivity=5

of self-reflectivity and mastery as moderating factors was
observed (Table 3, Figure 1 and Figure 2). The results of
constructing multiple linear regression models with a level
of statistical significance from 0.01 to 0.05 are presented
in Table S1in the Supplementary.

Using the Johnson-Neyman technique, a significant
association of the integral scale of perfectionism and BMI

MAS-A-Mastery=2

BMI (kg/m?)

MPS — Others-oriented perfectionism, score

—8— MAS-A-Mastery=4

was noted at Mastery values below 1.076 (30.9% of the
sample) and above 3.956 (16.2% of the sample). Similar
results were obtained during the construction of the
model with the inclusion of the factors of Mastery and
Others-oriented perfectionism: a significant association
of Others-oriented perfectionism with BMI was noted at
Mastery values below 1.748 (30.9% of the sample) and
above 3.8312 (16.2% of the sample). An increase in the level
of perfectionism is associated with a decrease in BMI at
low MAS-A-Mastery (1 or less), but at higher values (4 or
more) it is associated with an increase in BMI (Figure 1,
Tables S2 and S3 in the Supplementary).

When constructing a model with the inclusion of Self-
oriented perfectionism, a significant association of Self-
oriented perfectionism with the BIQ score was noted
at Self-reflectivity values >2.2316 (65.3% of the sample)
(Figure 2, Table S4 in the Supplementary). This model
demonstrates that at a high level of Self-reflectivity and
a low level of perfectionism there is a lower intensity
of body image disturbance, but with an increase in the
level of perfectionism on these subscales the intensity of
negative body image increases at Self-reflectivity scores
of 2 or higher.

DISCUSSION

Metacognition had a moderating effect on the association
between perfectionism and BMI and body image disturbance,
while the direction of this association depended on the
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magnitude of the individual components of metacognition.
At Mastery scores of >4, higher Others-oriented perfectionism
scores were associated with an increase in BMI, and at
Mastery scores of <1, a higher level of Others-oriented
perfectionism was associated with lower BMI. Even with
minimally pronounced Self-reflectivity (=2), the negative
effect of Self-oriented perfectionism on body image was
evident.

At the same time, no significant correlation was
found between BMI and perfectionism, which contrasts
with some studies where significant associations were
identified [11-14]. Disturbance of body image positively
correlated with all manifestations of perfectionism, which
is consistent with data from previous studies in non-clinical
samples [8-10].

It has been shown that Others-oriented perfectionism can
have the opposite effect on BMI depending on the patient's
ability to respond effectively to the situation (Mastery). It can
become “malignant” and contribute to a decrease in BMI
in patients with low adaptation skills, while contributing to
anincrease in BMI in patients with good adaptation skills.
This observation can be explained by the patient’s ability to
direct their attention away from their own imperfections
to the imperfections of the people around them, which
in turn lessens fixation on their own weight.

We can put forward several hypotheses to explain
this connection. First, when others do not meet the
perfectionist standards of appearance or behaviour, this
causes frustration and anxiety in patients with low Mastery
as they perceive this as a lack of support for their strict
beliefs, which increases self-criticism and restrictive eating,
reducing BMI. For example, a patient may experience
stress if their significant others do not support their dietary
practices, leading to increased control over the body as
a way to compensate. Second, perceptions of others’
imperfections may reflect their own perfectionist beliefs
about themselves, increasing anxiety as patients perceive
others as weak, unable to control their weight and diet, and
a demonstration of the need to stay fit. This process can
strengthen fixation on control of their appearance, which
also contributes to a decrease in BMI. On the contrary,
at high levels of Mastery mentalization allows patients
to be more flexible about expectations from others, re-
evaluating them as unrealistic, which synchronizes with
the transformation of their own perfectionist standards.
High adaptive skills lessen the role of perfectionism as
a key life management strategy, allowing patients to use

alternative coping strategies such as setting realistic goals
or managing emotions, which reduces the need for weight
control and promotes healthier eating behaviours, and
increasing BMI [9, 33]. These findings are consistent with
studies emphasising the role of metacognitive processes
in improving psychosocial functioning and emotional
regulation, and confirm the potentially adaptive role of
perfectionism in the presence of effective regulatory
mechanisms [34].

At the same time, under the influence of a minimum
level of Self-reflectivity, Self-oriented perfectionism leads
to body image disturbance.

We suggest that this type of perfectionism encourages
patients with AN to set unrealistic standards for their
appearance, which increases Self-criticism and body
dissatisfaction. At a minimal level of Self-reflectivity, patients
are able to be aware of their shortcomings, but do not
have sufficient metacognition skills to critically re-evaluate
these beliefs or reduce their emotional impact. This leads
to fixation on the negative aspects of the body image, which
is confirmed by high BIQ scores. Our data are consistent
with current research. Studies of metacognitive processes
confirm that limited Self-reflectivity, especially in the form
of rumination, contributes to fixation on the negative
aspects of body image and intensifies the symptoms of
AN [35, 36]. In addition, research emphasises that Self-
oriented perfectionism increases self-criticism and body
dissatisfaction, which is manifested in a pronounced
preoccupation with body image [37].

Overall, patients in the study showed low levels of
metacognition across all MAS-A subscales, limiting their
ability to cope with the challenges of recovering from
AN. Low Self-reflectivity, Understanding the other's mind,
Decentration, and low Mastery can hinder effective re-
evaluation of perfectionist ideas and social expectations,
as well as emotional management, which exacerbates
symptoms of AN, such as body image disturbance and
restrictive eating. In addition, perfectionism indicators in
our sample were in the average range, which differs from
studies that found a stronger association of perfectionism
with AN symptoms, BMI, and body perception when
perfectionism scores in the sample were high [6].

The main limitation of the study was the use of self-
assessment questionnaires to evaluate the level of
perfectionism and body image disturbance. Although
both questionnaires were tested in the Russian-speaking
population, the use of self-assessment questionnaires in



patients with AN, especially in cases of acute manifestations
of the disorder, may not show reliable results due to the
tendency of patients to downplay the severity of their
symptoms. In particular, lower rates of perfectionism in
our study compared to other AN studies may be associated
with additional factors affecting the quality of filling out
self-assessment questionnaires, such as physical and
psychological exhaustion of patients, low motivation to
participate in the study, and a tendency to conceal the
clinical picture [38].

Our findings demonstrate the links between perfectionism,
metacognition, body image disturbance, and BMI in patients
with AN and open up a number of questions requiring
further investigation.

One key issue is establishing the causal relationship
between perfectionism, body image disturbance, and
BMI. It is unclear whether perfectionism is the cause of
body image disturbance that lead to restrictive eating
and decreased BMI, or whether low BMI associated with
malnutrition reinforces perfectionist tendencies and
body image disturbance through neurobiological and
psychological mechanisms. For example, perfectionism
can motivate strict dietary practices, thus reducing BMI,
but malnutrition, as shown in studies, increases cognitive
distortions, including preoccupation with the body, which in
turn reinforces perfectionism [39]. Perfectionism is closely
linked with anxiety, depression, and low self-esteem,
which are comorbid symptoms of AN and can modulate
the interaction between BMI, perfectionism, and body
image [25]. It is unclear whether perfectionism itself
is an independent predictor of body image disturbance
and BMl disorders, or its effect is mediated by emotional
factors. For example, anxiety can heighten the perception
of social pressure associated with Socially prescribed
perfectionism, which increases preoccupation with the
body, while depression can exacerbate the rumination
associated with Self-reflectivity.

CONCLUSION

The association between perfectionism and body image
disturbance and BMI in patients with AN depends on the
magnitude of Self-reflectivity and the ability to develop
adaptive strategies for coping and regulating behaviour
(Mastery). The obtained data indicate the necessity of
incorporating psychotherapy aimed at the development
of metacognition in patients with AN. The target of
this psychotherapy may be Self- and Others-oriented

perfectionism as a factor that affects key clinical indicators
in AN — body image disturbance and BMI — depending
on the magnitude of Self-reflectivity and Mastery.
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ABSTRACT

Access to psychotherapeutic interventions and the standardization of psychotherapy training within
psychiatric training worldwide remain a global challenge. In Russia, psychotherapy training has developed considerably
since its introduction in the early 20th century. However, its integration into psychiatry training programs remains
inconsistent, with variations across institutions.

To explore the experiences of psychiatry trainees and early career psychiatrists (ECPs) in Russia with psychotherapy
education, and to assess their views on potential areas for improvement.

A cross-sectional survey was conducted using the World Psychotherapy Survey questionnaire, which was
translated into Russian. The survey gathered data on psychotherapy training experiences, supervision, and demographic
characteristics.

Data were obtained from 223 psychiatrists and psychiatry trainees across 38 Russian cities. There was
a strong interest in psychotherapy training, with 88 (39.5%) participants already certified or undergoing training, while
100 (44.8%) planned future training. However, only 69 (30.9%) reported that their psychiatry training programs included
mandatory psychotherapy courses. Supervision opportunities were limited, and many respondents funded the training
themselves. The majority (n=200; 89.7%) supported the inclusion of psychotherapy training into the psychiatry training
programs, with cognitive-behavioral therapy and psychodynamic therapy being the most preferred modalities.
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Psychotherapy training is highly relevant to psychiatry trainees and ECPs in Russia, yet gaps in supervision
and inconsistent integration into the psychiatry training programs need to be addressed. Revising educational programs
to include mandatory psychotherapy training could align Russian psychiatric education with international standards
and enhance the quality of mental health care.

AHHOTALMSA

CywectByeT rnobanbHas Npobaema, CBsizaHHas ¢ AOCTYNMHOCTLIO NCYMXOTepaneBTUYeCcKX BMeLLaTebCTB
N rapMoHu3aLmeli 0byyeHnst NcuxoTepanuy B pamkax NoAroTOBKM Bpayei-ncmxmaTpoB Bo BceM Mupe. B Poccum
oby4eHne ncmxoTepanum 3Ha4UTENBHO 3BOIOLIMOHMPOBAN0 C MOMEHTa ee MnosiBlieHVst B Hadvane 20 Beka. TeM He
MeHee NpoLecc NHTerpaummn obyyeHns nNcuxoTepanmu B obpasoBaTesibHble MPOrpaMMbl Mo NCUXMATPUU NPOXOANT
Henoc/eoBaTeNbHO 1 BapbMPyeTcs B pa3HblX yuebHbIX 3aBejeHusIX.

M3yunTb MHEHUS 1 MPaKTUYeCKMA OMbIT POCCUIACKX OPANHATOPOB 1 MOJIOALIX BPayeli-NcuxmaTpoB B OTHOLLEHUN
06yyeHs NcMxoTepanuu, BbisiBUTb CyLLLECTBYHOLLIME NPobenbl B 06pa3oBaTeNibHOM cUCTEME Y OLeHUTb NpeAnoXeHUs
CreunanmcToB rno ee oNTUMM3aLMN.

Bbl10 NpoBeseHO NonepeyHoe NcCefoBaHNE C UCMOJIb30BaHMEM OMNPOCHMKa «BceMmnpHoe nccnegoBaHme
McnxoTtepanum» (World Psychotherapy Survey), nepeBegeHHOro Ha pycckuin Si3bik. B xoge nccnegoBaHus cobrpann
cBefeHus 06 onbiTe 0byYeHNst NCUXoTepanuu, AaHHbIe O CynepBu3nK 1 Aemorpaduryeckme xapakTepucTKn y4aCTHNKOB.

JaHHble 66111 nonyyeHbl 0T 223 Bpayeii-NcnxmaTpoB 1 OPANHATOPOB, 0BYHaOLLIMXCSA MO CAeLmanbHOCTY
«MCUXNATPUS», N3 38 POCCUINCKNX FOPOAOB. PeCnoHAeHTbI MPOSBUAM 3aMHTEPECOBAHHOCTE B 0ByUYeHN NCnxoTepanmm:
Ha MOMeHT ornpoca 88 (39,5%) y4acTHNKOB yXe 3aBepLUUAN U NPOXoAMAN 0bydeHune, a 100 (44,8%) y4acTHMKOB
naaHpPOBaAv NPONTM NOArOTOBKY B ByayLem. OgHako Tonbko 69 (30,9%) pecnoHAeHTOB COOBLLMAN, UTO B X yYebHYyHo
nporpamMmy no NcMxmaTpum BXOAWUAN oba3aTeNlbHble KypChbl U3yYeHUs ncmxoTepanum. Bo3MoXHOCTM cynepsusnm
6bINN OrPaHNYEHHbI, MPY 3TOM MHOTME YYaCTHUKM CaMOCTOATEIbHO OMnladmnBany cBoe obyyeHne. bonbLLIMHCTBO
pecnoHgeHToB (n=200; 89,7%) noadepXanu BKAOUeHNe 0byYeHNsa ncmxoTepanum B y4ebHble nporpammbl Mo
ncMxmaTpuu, Npy 3ToM Hanbonee NPeAnoUTUTENbHLIMI HaNpPaBAeHUAMN 0Ka3anucb KOrHUTUBHO-MOBejeHYecKas
Tepanus 1 NCUXoanHaMmyeckasa Tepanms.

McnxoTepanusg — BoCcTpeboBaHHas NporpaMmMa Cpesmn POCCUNCKUX MOJSTIOALIX Bpayeli-ncMxmaTpoB
1 OPAMHATOPOB, 06YYaOLLMXCS MO creumanbHOCTH «Mcxmnatpus». OAHaKo CyLLecTByoLme Npobenbl B opraHm3aumm
cynepBusnn 1 GparmMeHTapHoe BK/IOUYEHME STUX KYPCOB B MPOrpamMMbl OPANHATYPbI TPEOYIOT CUCTEMHOIO peLLeHus.
MepecmoTp 0bpasoBaTeibHbIX MPOrpaMM C LieIblo BKAKOUYEHNS 06A3aTe/IbHOro 0byyeHna ncuxoTepannm Mor 6bl
NPUBECTU POCCUIACKOE NCMXMATPUYEcKoe 06pa3oBaHme B COOTBETCTBUE C MEXAYHAPOAHbIMW CTaHAAPTaMM 1 NOBLICUTb
KauyecTBO NCMXMATPUYECKO MOMOLLM.

INTRODUCTION been regarded as a component of psychiatric care for

Psychotherapy plays a crucial role in mental health care,
offering effective, evidence-based interventions for a wide
range of psychiatric conditions. Despite its importance,
access to worldwide psychotherapeutic interventions
remains limited [1]. In Russia, psychotherapy has historically

individuals with mental health disorders. The origins of
psychotherapy training in the country date back to the
late 19th and early 20th centuries, when initial studies
in the field were conducted within psychiatric clinics and
institutions. In the 1920s, the first institutes dedicated



to teaching the fundamentals of psychotherapy were
established. During this time, despite facing considerable
criticism and censorship, significant emphasis was placed
on psychoanalysis and other international schools of
psychotherapy [2].

A major impetus for the development of psychotherapy
in the country — then the USSR — emerged in the 1960s
and 1970s with the creation of specialized psychotherapy
departments in medical institutes and universities. In 1966,
the first department of psychotherapy was established
in Moscow at the Central Institute for Advanced Training
of Doctors, followed by similar departments in other
cities [3]. In 1985, psychotherapy was officially recognized
as a medical specialty, with the legal requirement that only
physicians could qualify as a psychotherapist in Russia.

In Russia, the term “residency” is used to describe
postgraduate training; however, for the sake of consistency
with the English-language literature, the term “psychiatry
training” will be used in this article. For several decades,
becoming a psychotherapist required completing six
years of general medical education followed by two-year
postgraduate training in psychiatry (the possibility of a one-
year internship in psychiatry was discontinued in 2016).
Psychiatrists were then required to complete a four-month
advanced training course at a state educational institution
and pass a certification examination. Private educational
centers also offered longer, sometimes multi-year training
programs, but these could not provide a state-recognized
employment certificate.

In 2003, legislation expanded access to psychotherapy
training: physicians with a basic medical degree (general
medical education for six years in adult or pediatric medicine)
but without psychiatric education could now enter such
programs. Psychiatry training itself is currently regulated by
the federal state educational standard of higher education
31st August 2020 (the latest version approved by the
order of the Ministry of Science and Higher Education
of the Russian Federation on 16th October 2023). Under
this framework, psychotherapy training may be included
as either a mandatory or elective component. In addition
to physicians, other mental health professionals — such
as psychologists, social workers, and special education
teachers — can receive advanced training in psychotherapy
methods through public or private programs, but they
cannot be officially certified as psychotherapists.

Internationally, approaches to psychotherapy training
within psychiatry programs vary considerably. Differencesin

training standards and resources pose significant challenges
to achieving consistent, high-quality psychotherapy education
worldwide [4]. A key issue is the lack of international
standardization in the incorporation of psychotherapeutic
skills into psychiatry training [4]. In Europe, the main barriers
to accessing psychotherapy training include difficulty taking
time away from clinical duties, shortage of supervisors, and
alack of funding [5]. A World Psychiatric Association (WPA)
survey of 47 countries found that only 59% of member
countries require mandatory psychotherapy training as
part of psychiatry training [4].

Traditionally, psychiatry trainees have shown a strong
interest in psychotherapy training, with many choosing
to specialize in psychiatry to gain psychotherapy skills for
future practice [6]. In a 2019 survey, 34% of early career
psychiatrists (ECPs) in Russia already held psychotherapy
certification [7]. Nevertheless, as psychopharmacological
treatments for mental health disorders have become more
widespread, the availability of psychotherapy services
and training has declined in many centers worldwide [4].
Supporting professional development and improving the
occupational well-being of mental health care providers are
among the key objectives of the Early Career Psychiatrists’
Council of the Russian Society of Psychiatrists (RSP ECPC) [8].

In recent years, the WPA Early Career Psychiatrists Section
has launched an initiative to examine the integration of
psychotherapy training into psychiatry training programs
[9-13]. This study has involved active participation from
low- and middle-income countries (LMICs) [9-13], while
results from high-income countries (HICs) have yet to be
published. This study aimed to explore the experiences of
psychiatry trainees and ECPs in Russia with psychotherapy
education, and to assess their views on potential areas
for improvement.

METHODS

This cross-sectional study was conducted by the RSP ECPC
and the members of the Commission for Young Scientists
and Specialists of the Russian Society of Psychiatrists.

Data were collected using the World Psychotherapy Survey
questionnaire, developed by the Early Career Psychiatrists
Section of the World Psychiatric Association and previously
used in other countries [9-13]. The original questionnaire was
translated into Russian and supplemented with an additional



section on psychotherapy training outside the psychiatry
training program, in order to reflect the organizational
differences between psychiatry and psychotherapy training
in Russia. The translation was conducted independently
by two psychiatrists who spoke English and Russian
using a double back-translation technique. In cases of
disagreement, a third team member was consulted to
reach a consensus.

The questionnaire comprised three sections: (1)
psychotherapy training within psychiatry training; (2)
psychotherapy education; and (3) demographic information.
The questionnaire contained 21 multiple-choice and open-
ended questions. The Russian version of the questionnaire
used in this study is available in the Supplementary
Appendix 1, and the English back-translation in Appendix 2.

After translation, the questionnaire was piloted with 10
psychiatry trainees. The pilot involved them completing
the survey and identifying any unclear questions so that
the wording could be clarified or revised. No issues were
identified, and the survey did not require any modifications.

Psychiatrists and psychiatry trainees were invited to
participate in the study. Because the Ministry of Health
does not publish statistics on the number of psychiatry
trainees and ECPs, it was not possible to calculate a sample
size or response rate. Participants were eligible if they met
the following criteria: (1) currently working or training in
psychiatry or addiction psychiatry, or graduated in psychiatry
and worked as psychotherapists; (2) aged over 18 years;
and (3) sufficient knowledge of the Russian language to
understand the questionnaire. Psychiatry trainees were
defined as individuals enrolled in psychiatry training at the
time of the survey. ECPs were defined according to the
RSP ECPC criterion: board-certified psychiatrists aged 40
years or younger. Psychiatrists who did not meet these
criteria were categorized as senior psychiatrists. This
classification allowed for a more detailed examination of
how attitudes toward psychotherapy training change with
increased experience in psychiatry.

The survey was administered online via Google Forms.
Settings were configured to ensure that no personally
identifiable information (e.g., email or IP addresses)was
collected, thereby safeguarding respondent anonymity.
The option to restrict multiple responses from the same

user through account-based authorization was not enabled,
as this could have excluded participants without a Google
account. At the time of the study, alternative international
online platforms with multiple-response prevention features
were blocked in Russia by rights holders and therefore
could not be used.

The questionnaire was distributed between June and
September 2023. A link to the survey was shared through
the RSP ECPC online platforms (email newsletter, and
official Telegram channel), via the 27 heads of the RSP ECPC
regional offices and promoted at scientific and educational
events for ECPs in Russia.

Data analysis was conducted using Jamovi software
(version 2.3.28.0). The Shapiro-Wilk test for normality and
Levene's test for homogeneity of variances were applied
to determine appropriate methods of variance analysis.
Categorical variables were presented as absolute numbers
and percentages (n, %). Discrete and continuous variables
were summarized by median and interquartile range (Q1;
Q3). Pearson’s x2 test was used to compare qualitative data.
The Mann-Whitney (U) test and Kruskal-Wallis (H) test were
used to compare continuous and ordinal variables due to
heterogeneity in the data sample. A p-value of 0.05 was
considered statistically significant.

The survey ensured confidentiality and did not collect any
personally identifiable information (e.g., names, dates or
places of birth, addresses or passport data). All participants
provided voluntary informed consent electronically before
completing the questionnaire. This study was approved
by the Russian Society of Psychiatrists (RSP). No additional
ethics committee approval was required for this study.

RESULTS

Atotal of 223 participants completed the questionnaire, 164
(73.5%) of whom were women. Participants’ ages ranged
from 22 to 75 years, with a median age of 29 years (Q1=25;
Q3=37). Respondents’ psychiatry training was distributed
across 38 cities in Russia, with the largest numbers from
Moscow (n=87), St. Petersburg (n=46), Omsk (n=12), Chita
(n=10), Tyumen (n=8), and Ryazan (n=8).

Demographic characteristics, psychotherapy training
experience, and current professional status of psychiatry
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trainees, ECPs, and senior psychiatrists are presented
in Table 1. Some respondents (40 ECPs and 11 senior
psychiatrists) worked both as psychotherapists and
psychiatrists. Psychotherapy was more frequently included
in psychiatry training for current trainees, whereas senior
psychiatrists were less likely to report prior psychotherapy
training experiences. No significant differences were
observed between groups regarding the mandatory or
optional inclusion of psychotherapy education within
psychiatry training programs.

Psychiatry trainees and ECPs were more likely to have
studied psychotherapy theory, with substantially less
experience in practical training or personal therapy as part
of their education. They also had more frequent access to
supervision, although actual supervision experience did
not differ between the groups.

2020

2010

2000

1990

The end of postgraduate training (year)

1980

30 40 50 60 70

Age

Respondents’ psychotherapy training experiences outside
psychiatry training are summarized in Table 2. Overall,
respondents expressed strong interest in psychotherapy
training, with only 33 (14.8%) reporting that they did not
plan to pursue psychotherapy training. The most frequently
reported specialized psychotherapy training was in cognitive-
behavioral therapy (CBT) and psychodynamic approaches.
More than half of ECPs and psychiatry trainees had paid
for psychotherapy training themselves or planned to do
so. Just under half of respondents (n=107; 48.0%) had
received personal psychotherapy.

In the absence of comprehensive national statistics
on the number of psychotherapists working in Russia's
public and private healthcare sectors, Figure 1 illustrates
the relationship between respondents’ age and years of

Education in psychotherapy

work as a psychotherapist

did not receive training in psychotherapy
but going to

did not receive training in psychotherapy
and was not going to

-e- receiving training in psychotherapy



Table 1. Characteristics of study participants

Psychiatry Senior Missin
Variables trainees, ECPs, n=96 | psychiatrists, | p-value data ng= 223
n=83* n=44 '
Female sex, n (%) 66 (79.5%) | 67 (69.8%) 31 (70.5%) X?=2.43; df=2; p=0.296 | None
Age, years 25 (24, 26) 30(28; 33) 48 (45; 56) X?=147; df=2; p<0.001 None
Puratlop of employment after certification NA 5(3: 10) 22 (17: 30) ¥2=68.8; df=2; p<0.001 23 (10.3%)
in psychiatry, years
Occupational employment**, n (%)
Psychiatry specialists NA 85 (88.5%) 31 (70.5%) X2=6.95; df=1; p=0.008
Psychotherapy specialists NA 40 (41.7%) 22 (50.0%) x?=0.85; df=1; p=0.357 | None
Child and adolescent psychiatry specialists NA 16 (19.3%) 5(11.4%) x?=0.665; df=1; p=0.415
Psychiatry training curriculum, n (%)
Psychotherapy is (was) included 59 (71.1%) 50 (52.1%) 23 (52.3%)
X?=7.74; df=2; p=0.021 None
Psychotherapy is (was) not included 24 (28.9%) | 46 (47.9%) 21 (47.7%)
Course requirement, n (%)
Psychotherapy as a mandatory course 31 (37.3%) 26 (27.1%) 12 (27.3%)
x?=0.101; df=2; p=0.951 | 94 (42.2%)
Psychotherapy as an optional course 28 (33.7%) 21 (21.9%) 11 (25.0%)
Type of psychotherapy education**, n (%)
Theoretical 39 (47.0%) | 42 (43.8%) 8(18.2%) ¥x?=11.0; df=2; p=0.004
Practical 15(18.1%) | 6(6.3%) 13(29.5%) x?=13.5; df=2; p=0.001 | 100 (44.8%)
Personal psychotherapy 4 (4.8%) 3(3.1%) 6 (13.6%) X?=6.32; df=2; p=0.04
Modalities of psychotherapy education during psychiatry training**, n (%)
Cognitive-behavioral therapy 38 (45.8%) 35 (36.5%) 17 (38.6%) X?=1.68; df=2; p=0.433
Psychodynamic psychotherapy 20 (24.1%) | 20 (20.8%) 10 (22.7%) x2=0.275; df=2; p=0.871
Family therapy 16(19.3%) | 12(12.5%) 8(18.2%) x?=1.68; df=2; p=0.432
110 (49.3%)
Interpersonal psychotherapy 13(15.7%) | 10(10.4%) 6 (13.6%) x?=1.1; df=2; p=0.576
Psychodrama 6 (7.2%) 6 (6.3%) 4(9.1%) x?=0.36; df=2; p=0.833
Other 2 (2.4%) 12 (12.5%) 1(2.3%) ¥?=8.96; df=2; p=0.011
Access to supervision, n (%)
Yes 71(85.5%) | 72 (75.0%) 30 (68.2%)
Xx?=5.63; df=2; p=0.06 None
No 12 (14.5%) | 24 (25.0%) 14 (31.8%)
Participation in supervisions, n (%)
Mandatory 3(3.6%) 3(3.1%) 2 (4.5%)
Optional 34 (41.0%) | 46 (47.9%) 19 (43.2%) Xx?=3.19; df=4; p=0.527 | 32 (14.3%)
Don't know 39 (47.0%) | 30(31.3%) 15 (34.1%)
Supervisions’ duration, hours, n (%)
>100 2(2.4%) 4 (4.2%) 3(6.8%)
50-100 3(3.6%) 11 (11.5%) 3(6.8%)
Xx?=16.5; df=6; p=0.011 | 39 (17.5%)
<50 1(1.2%) 8(8.3%) 4(9.1%)
It is difficult to answer 71(85.5%) | 54 (56.3%) 20 (45.5%)

Note: *two subjects were trainees over 40 years old; **multiple-choice option. ECPs — early-career psychiatrists; NA — not applicable.
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Table 2. Psychotherapy education experience

Psychiatry Senior N
Variables trainees, ECPs, n=96 psychiatrists, | p-value M_';;';g CEE,
n=83* n=44 n=
Status of psychotherapy education, n (%)
Certified psychotherapists 0 39 (40.6%) 23 (52.3%)
i i i ini i 0 0 0
Continuing their training in psychotherapy 12 (14.5%) 12 (12.5%) 2 (4.5%) ¥2=59,3; df=6; None
Are planning to train in psychotherapy 56 (67.5%) 36 (37.5%) 10 (22.7%) p<0.001
Do not plan to train in psychotherapy 15 (18.0%) 9 (9.4%) 9 (20.5%)
Modalities of psychotherapy training**, n (%)
2= - df=2:
Cognitive-behavioral therapy 23 (27.7%) 37 (38.5%) 22 (50.0%) é=06bi71' df=2;
. 2=23.43;
9 X ]
Psychodynamic psychotherapy 3(3.6%) 16 (16.6%) 16 (36.4%) df=2; p<0.001
2— . —.
. 0 X2=14.0; df=2;
Family therapy 6 (7.2%) 13(13.5%) 14 (31.8%) p<0.001
109 (48.9%)
2= - df=>-
Interpersonal psychotherapy 5 (6.0%) 11 (11.5%) 8 (18.2%) 22;15015 df=2;
2=7.56; df=2;
0 X*=7.56; ;
Psychodrama 2 (2.4%) 8 (8.3%) 7 (15.9%) $=0.023
X?=4.46; df=2;
Other 4 (4.8%) 13 (13.5%) 3(6.8%) =0.108
Satisfaction with their psychotherapy competencies, n (%)
Very satisfied 3(3.6%) 15 (15.6%) 10 (22.7%)
isfi 0, 0,
Satisfied 4 (4.8%) 15 (15.6%) 7 (15.9%) ¥2=4.04; df=6;
-0672 140 (62.8%)
Neither satisfied nor dissatisfied 2 (2.4%) 13 (13.5%) 7 (15.9%) p=0.
Not satisfied 1(1.2%) 6 (6.3%) 0 (0%)
Type of psychotherapy training institution, n (%)
Public training institution 6 (7.2%) 22 (22.9%) 13 (29.5%)
Private training institution 4 (4.8%) 18 (18.8%) 3(6.8%) 22:06.13792; df=4; 140 (62.8%)
Both public and private training institutions 0 11 (11.5%) 6 (13.6%)
Psychotherapy education fee payment (based on experience or training plans), n (%)
Fully paid by the trainee 49 (59.0%) 56 (58.3%) 15 (34.1%)
By the hospital or the training institution 9 (10.8%) 14 (14.6%) 10 (22.7%) 12=12.86;
, df=6; p=0.045 | None
Fully paid by the government 10 (12.0%) 4 (4.2%) 5(11.4%)
Partially paid by the trainee and another source 15 (18.1%) 22 (22.9%) 14 (31.8%)
Personal psychotherapy experience, n (%)
0
Yes 36 (43.4%) 51 (53.1%) 20 (45.5%) X0=1.84; df=2; None
No 47 (56.6%) 45 (46.9%) 24 (54.5%) p=0.399

Note: *two subjects were trainees over 40 years old; **multiple-choice option. ECPs — early career psychiatrists.
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postgraduate training, differentiated by psychotherapy
education status. The density distribution of certification
and education status in psychotherapy along the upper
edge of the figure indicates that psychotherapy education
in Russia is most often completed after the age of 35.
The density distribution along the right edge of the figure
shows that specialists qualified to provide psychotherapeutic
supervision were most numerous among specialists who
completed their training from 1990 to 2020, with a peak
from 2008 to 2018.

The vast majority of respondents (n=200; 89.7%) supported
incorporating psychotherapy training into psychiatry training
programs (Table 3), with psychiatry trainees expressing
this view most frequently. Respondents most frequently
selected CBT, psychodynamic therapy, and family therapy
as their preferred modalities for training. Across all groups,
117 psychiatrists (52.5%) felt that psychotherapy training
should be mandatory as part of psychiatry training programs.

DISCUSSION

This study demonstrated a strong interest in psychotherapy
training among psychiatrists in Russia at various stages of
their careers. It found that 35% of the surveyed ECPs and
psychiatry trainees had already received psychotherapy

training in addition to their core psychiatry education or
were undergoing such training at the time of the survey.
An additional 51% of ECPs and psychiatry trainees reported
intentions to pursue psychotherapy training in the future.
While 59% showed that a psychotherapy course was
included in their psychiatry training, only 31% reported it
was mandatory, reflecting variation in curricular planning
across universities in Russia.

These findings also indicate that psychiatrists in Russia
most often complete psychotherapy training after the
age of 35. This delay may be attributed to the additional
years required for subspecialty training, or to the need
for ECPs to prioritize work experience in psychiatry before
pursuing further qualifications. Another key motivation
for pursuing additional psychotherapy education after
training in psychiatry is the need to obtain certification,
as mandated by Russian legislation, to practice as a
psychotherapist in Russia. A recent survey of ECPs in
Russia found that the most important professional values
among mental health specialists were job opportunities,
intellectual stimulation, and work-life balance [14]. In
Russia, practitioners trained in psychotherapy are often
motivated by aspirations for professional development,
social recognition and financial stability, factors not always

Psychiatry Senior Missin
Variables trainees, ECPs, n=96 psychiatrists, = p-value g_
data, n=223
n=83* n=44
Psychotherapy should be incorporated into the psychiatry training curriculum, n (%)
Yes 79 (95.2%) 85 (88.5%) 36 (81.8%)
Xx3=5.79; df=2; p=0.055 None
No 4 (4.8%) 11 (11.5%) 8 (18.2%)
Modality of psychotherapy to be included in psychiatry training**, n (%)
Cognitive-behavioral therapy 45 (54.2%) 49 (51.0%) 11 (25.0%) X2=10.91; df=2; p=0.004
Psychodynamic psychotherapy 8(9.6%) 14 (14.6%) 2 (4.5%) X?=3.34; df=2; p=0.188
Family therapy 5(6.0%) 10 (10.4%) 6 (13.6%) X2=2.15; df=2; p=0.341
93 (41.7%)
Interpersonal psychotherapy 3(3.6%) 9 (9.4%) 5(11.4%) X3=2.15; df=2; p=0.341
Third wave of cognitive-behavioral therapy | 5 (6.0%) 7(7.3%) 1(2.3%) x?=1.39; df=2; p=0.498
Other 10 (12.0%) 23 (24.0%) 7 (15.9%) X?=4.44; df=2; p=0.108
Requirement to include a psychotherapy course in psychiatry training, n (%)
Mandatory 42 (50.6%) 57 (59.4%) 20 (45.5%)
X2=2.14; df=2; p=0.3433 | 30 (13.5%)
Optional 29 (34.9%) 28 (29.2%) 17 (38.6%)



sufficiently considered in curriculum development [14].
More than half of ECPs combine multiple professional
roles (e.g., psychiatrist and psychotherapist), citing either
financial necessity (51.5%) or academic and professional
interests (25.0%) [7].

Compared with findings from the World Psychotherapy
Survey, Russia appears to lag behind most other countries
in integrating psychotherapy into psychiatry training, except
for Nigeria (53%) [11] whose respondents were less likely
to report that psychotherapy training was included in their
psychiatry training program. Fewer respondents from
Russia reported receiving psychotherapy education during
psychiatry training compared with their counterparts from
Turkey (68%) [10], Nepal (73%) [12], Brazil (86%) [9], and Iran
(98%) [13]. The proportion of mandatory psychotherapy
training as part of psychiatry programs was also lower
in Russia compared with other countries, where rates
were higher: 48% in Nigeria [11], 68% in Nepal [12], 77%
in Brazil [9] and 91% in Iran [13]. The need for ECPs and
psychiatry trainees to self-fund additional psychotherapy
training was also reported in other countries, ranging from
41% in Brazil [9] to 56% in Turkey [10]. Across Europe,
a survey on psychotherapy training and practice revealed
that in most countries, additional fees are required, with
psychiatry trainees often having to pay out of pocket. Lack
of funding was identified as one of the main barriers to
accessing psychotherapy training [5]. These findings align
with a previous World Psychiatric Association survey of 47
countries, which found that only 59% required mandatory
psychotherapy education during psychiatry training, with
lower provision in LMICs compared to HICs [4].

This study also revealed limited access to supervision
among psychiatry trainees and ECPs in Russia. Supervision
is an integral part of a psychotherapists' professional
development, providing opportunities for structured
reflection and refinement of practice [15]. A shortage of
qualified supervisors has previously been identified as
a barrier to psychotherapy training [5].

The broader social and legal context also shapes
psychotherapy in Russia. Although legislation formally
recognizes psychotherapy as a medical specialty, societal
stigma remains a major barrier to its acceptance and
utilization. For example, a survey of residents in one
region of Russia revealed low awareness and high stigma
toward psychotherapy, with only 23.7% of respondents
demonstrating an understanding of psychotherapists’
work, while between 65.3% and 75.2% expressed negative

attitudes towards psychotherapists, treatment methods, and
psychotherapy institutions [16]. This issue is compounded
by the use of the term “psychotherapist” by psychologists,
which does not comply with Russian legislation and creates
further public confusion of this role, often influenced by
portrayals in films and literature [17].

Although psychotherapy training is not yet universally
available in Russia, it should be regarded as an essential
goal. Such training equips clinicians with the skills to
manage transference and countertransference and to
foster effective patient engagement. Online modalities
of training and supervision offer promising avenues for
integrating psychotherapy training into undergraduate
and postgraduate psychiatry curricula [18]. According to
the WPA document Principles and Priorities for a Framework
for Training Psychiatrists, basic psychotherapy training
should be included among the core competencies in the
first year of psychiatry training, followed by advanced
psychotherapy training in the second year [19]. The latest
WPA Position Statement on High Quality Post-Graduate
Training in Psychiatry [20] and the European Union of
Medical Specialists Section of Psychiatry Charter Training
in Psychotherapy [21] both emphasize the inclusion of
theoretical and practical exposure to psychotherapy,
including supervised practice. These recommendations are
consistent with this study’s findings: 90% of respondents
supported the inclusion of psychotherapy in the psychiatry
training curriculum, with 53% advocating that it be
mandatory. However, one barrier to integrating mandatory
psychotherapy training into psychiatry programs in Russia
may be the relatively short duration of residency (2 years),
which is shorter than the WPA's recommended minimum
training period [4]. CBT, psychodynamic, and family
therapy were selected as their preferred psychotherapy
modalities by respondents, thereby reflecting international
trends [4].

This study identified two patterns of attitudes toward
psychotherapy among ECPs and psychiatry trainees:
“negative” and “positive” (see Figure 1). The “positive” group
consisted of ECPs and psychiatry trainees who had not yet
received psychotherapy training but planned to do so, as
well as those who had already completed such training
in psychotherapy at the time of the study. The “negative”
group was composed mainly of younger respondents
(aged 25-35), most of whom had completed their training
between 2018 and 2023. In contrast, older respondents
(over 40 years) who did not consider psychotherapy as an



extension of their professional competencies or who had
not already undergone additional training were almost
absent. This suggests the emergence of more “biologically
oriented” professionals among ECPs, or a similar category
of “biologically oriented” middle-aged physicians is losing
interest in participating in professional activity surveys
creating a blind spot in our research sample. Sociopolitical
factors after 2020, including the impact of the COVID-19
pandemic, may have also influenced attitudes toward
psychotherapy [22-24].

This study has several limitations. It employed a cross-
sectional design, with a relatively small sample size, and
may be subject to selection bias. Psychiatrists who are
less interested in psychotherapy may also have been less
inclined to participate in the study. Although respondents
were drawn from various regions of Russia, representation
of psychiatry training outside major cities (Moscow and
Saint Petersburg) was limited — a pattern also noted in
other studies of ECPs in Russia [7]. Moreover, while the
accessibility of training opportunities was a central focus,
the quality of psychotherapy education was not assessed.

The findings of this study should be interpreted with
caution because of the sample’s relatively small size and
limited diversity. Because the sample is not nationally
representative, the results cannot be generalized to all
psychiatrists in Russia. The proportion of women in this
study (73.5%) aligns closely with the Ministry of Health
statistics indicating that women constitute approximately
71% of all Russian physicians. Finally, because this study
focused specifically on psychiatry trainees and ECPs, its
conclusions apply primarily to this subgroup rather than
to the broader psychiatric workforce.

CONCLUSION

Psychotherapy training remains relevant and in demand
among psychiatrists in Russia. This study identified
a significant gap in supervisory experience among ECPs.
Revising educational programs to include psychotherapy
as a mandatory course in psychiatry training would bring
psychiatry education in Russia in line with international
standards and may also increase the interest and motivation
in psychotherapy training among psychiatry trainees and
ECPs. Broader efforts to raise awareness of psychotherapy
could help improve the overall quality of psychiatric
care. Addressing these challenges will require sustained
engagement and commitment from the psychiatric
community.
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ABSTRACT

Schizophrenia and schizoaffective disorder significantly affect the cognitive and emotional functioning
of patients. Establishing reliable neurophysiological markers as objective assessment tools can increase diagnostic
accuracy and improve outcomes.

To identify neurophysiological correlates of impaired facial expression perception in patients with schizophrenia
and schizoaffective disorder, and to develop a diagnostic model based on these markers.

The study included 86 participants: 26 with schizophrenia, 26 with schizoaffective disorder, and 34 healthy
volunteers. The study recorded electrical brain activity in response to stimuli with faces showing happy, fearful, and
neutral expressions using a 128-channel electroencephalographic system. The P100, N170, P200, and P300 components
were analyzed. Logistic regression and ROC analysis were used to develop a diagnostic model.

We developed a diagnostic model that differentiates patients with schizophrenia and schizoaffective disorder
from healthy participants. The model achieved 73.3% sensitivity and 80% specificity.

The findings demonstrate the diagnostic value of evoked potentials and support their application as
a supplementary objective diagnostic tool.

AHHOTAUMA

LLnsodppeHms 1 wizoadPpekTBHOE PacCTPONCTBO — 3a60/1€BAHIIS, 3HAYUTENBHO B/VSIOLLINE HA KOTHUTWBHOE
1 3MOLMOHaIbHOE GYHKLIMOHMPOBaHMeE NaLMeHTOB. YCTaHOB/IEHNE HAZEeXHbIX HEpOPU3MO0N0rMyecknx Mapkepos
B KauecTBe 06bEKTMBHbIX OLLEeHOYHbIX MHCTPYMEHTOB MOXET MOBbICUTbL TOUHOCTb ANArHOCTUKN U YIYULLNTE UCXOZbI.

BbisiBUTE Helipodu3nonormyeckme KOppensTbl HapyLLeHNs BOCMPUATUS INLLEBO IKCMPeccun y naluMeHToB
C Wn3odpeHmen 1 WwinzoadpdekTUBHBIM PaCCTPOACTBOM Y MOCTPOUTL Ha OCHOBE 3TVX MapKepPOB AMAarHOCTUYECKYHO MOZJeb.
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B nccnegoBaHme 6b1nm BkAOUEHbI 86 UCNBITYyEMbIX: 26 NaLMEHTOB C LUM30dpeHneit, 26 — ¢ LLin30adpdekTUBHBLIM

paCCTpOVICTBOM n 34 340pPOBbIX p,o6posonbu,a. 3}'IeKTpI/I'~IECKyPO AKTMBHOCTb MO3ra B OTBET Ha CTUMYIJibl C 1UaMu,

BblpaXXarnwmnmMmmn paaoctb, CTpax 1 HeMTpa]’leble aMounn, perncTtpmnpoBann C NCNOJSIb30BaHNEM 128-kaHanbHoOM

anekTpoaHuedanorpadpmnyeckon cnctemel. AHanmsmMpoBann KomnoHeHTbl P100, N170, P200, P300. Ans nocTpoeHns

AI/IaFHOCTI/I'-JeCKOVI MoAenn NpNMeHATIN MeTOoAbl NOTNCTUYECKON perpeccnn n ROC-aHanms.

Pa3paboTaHa gmarHocTmnyeckas Mogenb, AnddepeHumpyroLas naumMeHToB ¢ WwWin30adekTUBHbIM

PaCcCTPOVICTBOM U LLM30¢PeEHelt OT 3A0POBLIX CMbITYeMbIX, C BbICOKO YyBCTBUTEIBHOCTLHO (73,3%) 1 cneLidnyHOCTLHO (80%).

nOﬂy‘-IEHHbIe AadHHbIe CBNAETENBLCTBYHT O AI/IaFHOCTI/I‘-leCKOl7I 3HAYNMOCTWN BbI3BaHHbIX MOTeHLa10B

M noareepXaaroT 060CHOBAHHOCTb UX npMeHeHNA B Ka4vecTBe 4OMO/IHNTEIbHOI O 06BEKTVIBHOIO MeToAa ANarHOCTUKN.

INTRODUCTION

Despite advances in neuroscience, the diagnosis of
schizophrenia and schizoaffective disorder still relies
primarily on clinical interviews and observation of the
patient’'s behavior. While valuable, this approach is limited
by subjectivity and by reliance on the clinician’s expertise.
In particular, in a landmark study by Beck et al. [1], the
diagnostic agreement of two psychiatrists’ judgments in
an independent assessment of 153 patients was only 54%.
Similar results were reported by Copeland et al. [2]: 64%
of American psychiatrists and 54% of British psychiatrists
independently diagnosed schizophrenia in the same patient,
highlighting the influence of the diagnosis on national and
professional characteristics. The limited reproducibility
is also confirmed by recent meta-analyses: in a comparison
of structured and unstructured diagnostic interviews, the
level of consistency estimated using the kappa coefficient of
agreement (k) was only 0.41, indicating moderate reliability
[3]. These findings underscore the need to develop objective
and standardized diagnostic tools based on biomarkers,
including neurophysiological measures.

Many imaging and laboratory methods (such as magnetic
resonance imaging, computed tomography, and positron
emission tomography, as well as biochemical and genetic
markers) lack sufficient sensitivity and specificity to serve as
reliable diagnostic tools [4]. For example, a meta-analysis
of genome-wide association studies of mental disorders
identified numerous genetic loci associated with multiple
psychiatric disorders. However, the sensitivity and specificity
of individual genetic markers are often limited, as many

show low predictive power and are not disorder-specific
[5]. Although many studies of biochemical markers in
mental disorders have been published, they often show
considerable heterogeneity and limited statistical power.
Reported sensitivity and specificity vary across populations
and tools, and frequently remain unsatisfactory, preventing
markers' translation into clinical practice [6].

With advances in artificial intelligence and statistical
tools, interest in evoked potentials as an objective
neurophysiological measure of sensory, cognitive, and
emotional processing has been renewed in recent years
[7, 8]. Given that disorders of social cognition, in particular
facial expression recognition, are typical of schizophrenia
and schizoaffective disorder [9, 10], using facial affect
depicting different emotions during evoked potential
recording represents a promising research approach.
Despite a growing body of research, most studies in
this area have focused on individual evoked potential
components within highly controlled cognitive paradigms.
These protocols often fail to capture the complexity of social
information processing in real-world contexts, reducing
their validity and limiting their clinical applicability [11, 12].
Most existing studies either restrict samples to patients with
schizophrenia or analyze schizophrenia and schizoaffective
disorder as identical conditions without dividing them into
different groups in the analysis.

This study sought to address these limitations by
analyzing the characteristics of four evoked potentials
(P100, N170, P200, P300) in response to facial stimuli
showing different emotions.



The aim was to identify neurophysiological correlates
of impaired facial expression perception in patients with
schizophrenia and schizoaffective disorder, and to develop
a diagnostic model based on these markers.

METHODS

A cross-sectional, comparative study was conducted.

The study was conducted from 2019 to 2024 at the
Moscow Research Institute of Psychiatry, a branch of the
V. Serbsky National Medical Research Centre of Psychiatry
and Narcology of the Ministry of Health of the Russian
Federation.

Inclusion criteria: right-handed native Russian speakers
aged 18-50 years (scoring +9 to +24 on the modified
Annett Hand Preference Questionnaire). The first clinical
group included patients diagnosed with schizophrenia
(F20.x). The second group included patients diagnosed with
schizoaffective disorder (F25.x) according to the Russian
translation of the International Classification of Diseases,
10th revision (ICD-10) clinical descriptions and diagnostic
guidelines. Control group inclusion criteria required
no personal or first-degree family history of mental
disorders, along with scores below 6 on the Prodromal
Questionnaire-16 (PQ-16) and the Quick Inventory of
Depressive Symptomatology Self-Reported version
(QIDS-SR).

Exclusion criteria:

+ patients who had undergone electroconvulsive
therapy within the past year, or if they had severe
behavioral disorders (aggression, threat to self
or others), severe organic damage to the central
nervous system, traumatic brain injury with loss of
consciousness;

+  patients with concomitant psychiatric diagnoses,
unadjusted visual disturbances, and severe motor
disorders;

« participants with epileptiform activity or marked
rhythmic abnormalities (types 4 and 5 according to
Zhirmunskaya's classification [13]) were excluded
as were those unable to continue due to lack of
cooperation or who withdrew from the study.

Non-inclusion criteria: participants with severe
somatic disorders or chronic somatic diseases in the

decompensation stage.

The Positive and Negative Syndrome Scale (PANSS) was
used to assess the clinical condition of the patients [14].
The absence of mental disorders in the control group was
assessed with two screening tools, PQ-16 [15] and QIDS-
SR [16], followed by a clinical interview. Handedness was
assessed using the Annett Hand Preference Questionnaire
[17] adapted by Hohlov and Burova [18].

Neuroleptic agent toxicity was measured on the day
of electroencephalography (EEG). Patient antipsychotic
doses were recalculated to chlorpromazine equivalents
using the defined daily doses method [19].

Scalp EEG activity was recorded using a 128-channel
Geodesics system (EGI, USA). The signal was digitized at
a frequency of 500 Hz in the range from 0 to 200 Hz; the
vertex was used as a reference electrode. The stimuli
were presented on a Dell 0G302H monitor with a 17-
inch screen, a 75 Hz refresh rate, and a resolution of
1280x1280 px.

The experimental task for classifying emotional
expressions was structured into three separate blocks.
In each block, the participants viewed images of faces with
different emotional expressions, and were asked to identify
the emotion using a two-button response panel. The first
block contained 20 happy and 20 neutral faces; the second
block contained 20 fearful and 20 neutral faces; and the
third block contained 20 happy and 20 fearful faces. In each
block, the number of male and female images was equal.
The images were presented in pseudo-random order, so
that photographs of actors expressing the same type of
emotion were not repeated more than twice in a row.
The stimuli appeared against a black background, in the
center of the screen. Each stimulus remained on screen
for up to 5,000 ms or until the participant responded.
The interstimulus interval was randomly varied between
2,000 and 2,500 ms. The order of the blocks was randomized
after 10 participants passed the test.

Electrophysiological data processing

EEG data were processed in NetStation 4.4 (EGI, USA).
The primary signal filtration was carried out in the 1-15 Hz
band, after which the data were segmented in the interval
from 100 ms before the beginning of presentation of the



stimulus to 600 ms after the presentation. Epochs were
classified into three conditions: happy, frightened, and
neutral facial expressions. Artefact segments were removed
to eliminate interference. Signal averaging was performed
separately for each category of stimuli, including only trials
with correct responses. Data were re-referenced to the
average, including the 129th electrode (vertex). The baseline
was also adjusted for the pre-stimulus interval to eliminate
possible slow-wave drift. Further data processing was
carried out in Excel: the electrical activity in channels 3,
23, 65, 90, 129 (corresponding approximately to channels
F3, F4, P3, P4, Cz) were extracted. The interval from 0 to
600 ms from the moment of presentation of the image
was analyzed. Evoked potentials were identified manually
by visual inspection, and peak amplitudes were measured
using the peak-to-peak method.

Stimulus material

The stimulus material was drawn from the Karolinska
Directed Emotional Faces database [20] as adapted by
Goeleven [21]. Stimuli included 120 photographic portraits
of actors demonstrating expressions of fear, joy, as well
as neutral facial expressions (Figure 1).

Data were analyzed in the R software environment
(version 4.1.3) using the packages dplyr, rstatix, ROCR,
and gtsummary. Results were visualized with ggplot2.
Descriptive statistics for quantitative parameters were
presented as the mean and standard deviation when
distributions were approximately normal. Otherwise, the

median and interquartile range were used. Normality was
assessed using the Shapiro-Wilk test.

Electrophysiological parameters were compared between
the three study groups by analysis of variance for independent
samples, and the subsequent pairwise analysis employed
Tukey's honestly significant difference test.

Logistic regression was used to assess the prognostic
significance of evoked potential parameters in belonging to
the clinical or control group; the results were confirmed by
ROC analysis. The study sample was randomly divided into
training and test samples at a ratio of 7:3 using a pseudo-
random number generator with a seed value of 2004.
Training data were used to construct two logistic regression
models, in both of which the dependent variable was the
presence or absence of the disorder (schizophrenia or
schizoaffective disorder).

In the first stage of model construction, predictors
included wave parameters that showed statistically
significant differences between the control group and at
least one clinical group. Parameters that differed between
schizophrenia and schizoaffective disorder were excluded
at this stage. The second model included only components
that differed significantly from both the schizophrenia group
and the schizoaffective disorder group. Non-significant
predictors were removed from both models stepwise
using the ‘step()’ function. The Akaike Information Criterion
(AIC) values were compared for the two obtained optimal
models, and the one with the lower AIC value was selected
as the final model. The predicted probabilities obtained
from the final model for the test sample were evaluated
using ROC analysis. The area under the curve was calculated



reflecting the classification quality. The optimal probability
cutoff point, above which the observations were classified
as belonging to the disorder group, was also selected.
Based on this, the accuracy, sensitivity, specificity, and
prognostic value of positive and negative results of the
model were calculated.

All participants provided written informed consent before
participating. The Informed Consent Form was approved
by the Local Ethics Committee of the V. Serbsky National
Medical Research Centre of Psychiatry and Narcology of
the Ministry of Health of the Russian Federation (Minutes
No. 29/1 dated March 02, 2019). The study was conducted
in accordance with the Good Clinical Practice (GCP)
requirements established by the National Standard of
the Russian Federation (GOST R 52379-2005).

Characteristic

(n=26)
Age (years) 27.5(22.0; 34.8)
Sex (female) (%) 46.1
Duration of disease with the prodrome 11.5 (7.0: 18.0)
(years)
Duration of disease from the first episode 5.5 (3.0; 10.8)

(years)

Age of onset of the prodrome

(years) 14.0(11.0; 17.8)

Interval between the prodrome and

the first episode (years) 4:(0 ({25 7400

Age of onset of the first episode

(years) 20.0(19.0; 25.5)

Number of psychotic episodes (abs.) 3.0(2.0; 3.0)

Chlorpromazine equivalent 586.6 (377.7; 749.8)

Patients with schizophrenia

RESULTS

The study included 86 participants who were assigned to
three groups: patients with schizophrenia, patients with
schizoaffective disorder, and the control group. There
were no significant differences in sex or age between the
groups (p=0.9). Characteristics of the sample are presented
in Table 1.

Psychometric parameters and their comparisons are
presented in Table 2. The clinical groups differed in their
PANSS total score (p<0.001), which was higher in the
group of patients with schizophrenia (79.7+14.3>62.7+9.7).
Patients with schizophrenia also had higher mean scores
on individual subscales: Positive (18.0+4.7 vs. 14.2+4.4;
p=0.005), Negative (22.5+6.2 vs. 14.9+3.5; p<0.001),
and General Psychopathology (39.3+7.5 vs. 33.516.6;
p=0.006).

Patients with SAD Control group

(n=26) (n=34) p
27.5(21.3; 35.8) 25.0 (24.0; 26.8) 0.9
61.5 50.0 0.9
11.5(5.3; 15.0) — 06
4.0 (2.0;11.5) — 0.4
15.5(13.0; 20.3) — 0.2
5.0 (2.0; 8.8) — 08
23.0(18.0; 25.0) — 05
2.0(1.3;3.0) — 0.13
450.0 (254.6;587.4) | — 0.045

PANSS scale Patients with schizophrenia Patients with SAD p-value
Total score, M+SD 79.7 £ 143 62.7+9.7 <0.001
Subscale P (score), M+SD 18.0+4.7 142+ 4.4 0.005
Subscale N (score), M+SD 225+6.2 149+ 3.5 <0.001
Subscale G (score), M+SD 393+75 33.5+6.6 0.006



Data from the comparative analysis of wave parameters are
presented in Table S1 (in the Supplementary). Analysis of
the P100 peak parameters revealed significant differences
in its latency in the left hemisphere in response to stimuli
with fearful facial expressions between patients with
schizophrenia and schizoaffective disorder (p=0.015).
The differences in these parameters between patients
with schizophrenia and the control group demonstrated
a statistical trend (p=0.096). P100 latency varied across
groups: it was lowest in patients with schizoaffective disorder
(85.7£22.5 ms), highest in patients with schizophrenia
(101.5+19.0 ms), and intermediate in the control group
(94.9+14.2 ms). After adjusting for multiple comparisons, no
other significant differences in P100 wave parameters were
found between the groups (including all right hemisphere
wave parameters).

Differences were found in the parameters of the N170
component. In response to fearful faces, peak latency in the
left hemisphere was highest in patients with schizophrenia
(155.2417.5 ms), significantly differing from that in patients
with schizoaffective disorder (136.9+23.7 ms; p=0.012) and
in healthy subjects (144.8+15.7 ms; p=0.03). N170 latencies
diverged between patients with schizoaffective disorder and
schizophrenia, with the control group showing intermediate
values. Differences were also observed in response to
fearful faces (p=0.0006) in terms of peak amplitudes in
the left hemisphere between patients with schizophrenia
(-7.4+4.7 pV) and the control group (-9.0£5.2 pV).

Significant differences between the groups were also
noted when analyzing P200 values. In the left hemisphere,
in response to neutral faces, the control group showed the
highest amplitude (18.1£7.5 pV), which differed both from
the amplitude in patients with schizophrenia (11.316.3 pV;
p=0.002) and from that in patients with schizoaffective
disorder (12.216.2 pV; p=0.005). In the right hemisphere,
in response to the same stimuli, differences in amplitude
were also found between the groups (p=0.018); however,
they were limited only to the comparison of the control
group (20.0+9.0 pV) and patients with schizoaffective
disorder (14.2+6.7 pV).

The largest number of group differences was observed
in P300 measures. In response to fearful faces, left
hemisphere P300 latency was significantly higher in
patients with schizophrenia (370.0+38.4 ms) than in
patients with schizoaffective disorder (334.1£41.8 ms;
p=0.009) and the control group (313.3+33.0 ms; p<0.0001).

Significant differences between the groups (p<0.0001)
were also observed in response to neutral faces: patients
with schizophrenia showed a significantly prolonged
latency (377.7+35.9 ms) compared with the control group
(334.3£37.1 ms). The same findings were obtained in
response to happy faces: the latency in patients with
schizophrenia (370.9£42.0 ms) exceeded the values in
patients with schizoaffective disorder (338.4+48.8 ms;
p=0.015) and in the control group (311.4£43.0 ms; p<0.0001).
No significant differences in P300 amplitude were found
in the left hemisphere. At this stage, previously divergent
latency patterns disappeared. Schizophrenia patients
retained the highest latencies; however, schizoaffective
disorder patients shifted towards greater latencies, and
the control group showed the lowest latencies.

In the right hemisphere, P300 latency response to
fearful faces was significantly higher in patients with
schizophrenia (364.0+39.7 ms) than in the control group
(316.8+35.6 ms; p<0.0001). Similar differences were also
observed in response to neutral faces (375.6+33.1 ms vs.
334.1+35.2 ms; p<0.0001) and happy faces (368.5+36.2 ms
vs. 311.8+41.0 ms; p<0.0001). In addition, differences were
observed between the control group (311.8+41.0 ms) and
patients with schizoaffective disorder (338.7£41.7 ms;
p=0.03), as well as between the two clinical groups (p=0.015),
with the highest latencies in schizophrenia patients.
Differences in P300 amplitude in the right hemisphere
were revealed only in response to happy faces: between
patients with schizophrenia (2.8+1.8 pV) and patients with
schizoaffective disorder (4.7+2.7 pV; p=0.012), as well as
between patients with schizophrenia and the control group
(4.5£2.7 pV; p=0.012).

Thus, in the group of patients with schizophrenia, the
components of early sensory processing (P100 and N170)
measured in the left hemisphere in response to fearful faces
were characterized by the highest values of latency, while the
lowest latency was observed in patients with schizoaffective
disorder. In other words, early-stage responses in the clinical
groups followed opposite patterns. The P200 component
in the control group showed the highest amplitudes in
both hemispheres in response to neutral faces. At the
stage of late cognitive processing, represented by the
P300 component, the divergent pattern disappeared: both
clinical groups showed prolonged latencies compared to
the control group, regardless of emotion type. Significant
group differences in P300 latency were observed across
all stimulus types and in both hemispheres. Detailed
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pairwise comparisons of evoked potentials are presented
in Table S1in the Supplementary.

Correlations between Positive and Negative Syndrome
Scale symptoms and evoked potentials

Correlations were assessed between psychopathological
symptom severity and evoked potential parameters (latency
and amplitude of all components) (Figure 2). Several
significant relationships were established. A weak positive
correlation was observed between the latency of the P300
component in the left (rs=0.39; p=0.004) and right (rs=0.32;
p=0.02) hemispheres in response to neutral faces and
subscale P scores. Similar associations were observed
between the latency of the P300 component in the left
(rs=0.28; p=0.04) and right (rs=0.29; p=0.04) hemispheres
and the severity of negative symptoms (N). In addition, P300
latency in response to neutral faces positively correlated with
indicators of general psychopathological symptoms (G) both
in the left (rs=0.33; p=0.01) and the right (rs=0.34; p=0.01)

Latency P300, neutral facial
expression, lead 3, ms

Latency P300, neutral facial
expression, lead 23, ms

PANSS subscale P score PANSS subscale N score

hemispheres. The PANSS total score also showed a weak
positive correlation with P300 latency in both hemispheres:
left (rs=0.38; p=0.006) and right (rs=0.38; p=0.006).

Diagnostic model

Based on pairwise comparisons of evoked potentials, several
predictors were selected for the first complete model.
These included: N170 amplitude in the left hemisphere in
response to neutral faces; P200 latency component in the
left hemisphere in response to neutral faces; P200 latency
in the right hemisphere in response to neutral faces; P200
amplitude in the right hemisphere in response to neutral
faces; and P300 latency in the left hemisphere in response
to fearful faces. For the second model, predictors were
P200 amplitude in the left hemisphere in response to
neutral faces and P300 latency in the left hemisphere
in response to happy faces. The AIC value was 71.7 for
the first complete model and 66.4 for the second model.
After removing part of the predictors from both models
using stepwise regression (the step function), the AIC of

PANSS subscale G score PANSS total score
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Figure 3. ROC curve of the logistic regression model estimates.
Source: Spektor et al., 2025.
Table 3. Parameters of the optimal logistic regression model Table 4. Contingency table of the subject status
Estimated coefficient , standard and regression model prediction results
Parameter | of the logistic Tz |lemer p-value Clinical Regression model prediction result
regression equation assessment Total
Affected Health
Freeterm | -6.1 21 |29 0.036 results y
Affected 11(TP) 4 (FN) 15
:rznop?I’ LH, -0.13 -2.61 |0.05 0.009
g Healthy 2 (FP) 8 (TN) 10
P300, RH,
lat. 0.02 2.8 0.009 0.005 Total 13 12 25

Note: ampl. — amplitude; lat. — latency; LH — left hemisphere;
RH — right hemisphere. Z — standardized regression coefficient.

the first model decreased to 67.1, while the AIC of the
second model remained equal to 66.4. Based on these
data, the second model was chosen for further analysis,
since its composition of predictors did not change after
the transformation. The predictors of the final model
and their statistical assessment are presented in Table 3.

The predicted probabilities obtained from the model for
the test sample (n=25) were assessed using ROC analysis
(Figure 3). The Area Under the Curve (AUC) was 0.86.
The optimal probability value was set at 0.5. According to
this value, the participants in the test sample were classified
as ‘affected’ or ‘healthy'. Predictions were compared with
actual status to construct contingency tables and calculate
true positive, true negative, false positive, and false negative
classifications (Table 4).

Note: FN — false negative; FP — false positive; TN — true negative;
TP — true positive.

The contingency table was used to calculate the sensitivity
(1), specificity (2), positive predictive value (PPV) (3), and
negative predictive value (NPV) (4).

Sensitivity = TPT+ PFN = % =73.3% ()
Specificity = T,\LNFP = % = 80% ?)
PPV = TPTfFP = % = 84.6% 3)
NPV = TNT+’\;N - % = 66.7% @)
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Thus, the final model predicted the disorder with high
sensitivity, specificity, and positive predictive value.

Using maximum likelihood estimation, the logistic
regression equation was derived as follows:

1
Y= 1 + @(61+0.13xP200-0.02xP300)

Where y is the probability of impaired facial emotion
processing associated with schizophrenia and schizoaffective
disorder; e=2.718 (Euler's number); P200 is the amplitude
of the P200 component in the left hemisphere in response
to a stimulus representing a neutral facial expression; P300
is the latency of the P300 component in the left hemisphere
in response to a stimulus depicting happy faces.

DISCUSSION
In the early stages of sensory processing of stimuli (P100,
N170), latency shifts occurred in opposite directions across
patient groups: schizophrenia patients showed significant
prolongation, whereas schizoaffective disorder patients
showed shortening; the control group showed intermediate
results. The divergent pattern may indicate qualitative
differences in sensory and early cognitive processing in
different psychotic disorders. Prolongation of latency in
patients with schizophrenia may reflect disturbances
in the initial processing of visual information, including
changes in the automatic processes of detecting social
and emotional signals. Shortened latencies in patients with
schizoaffective disorder may indicate hyperresponsiveness
or excessive sensory sensitivity to emotionally charged
stimuli, which may be related to affective dysregulation
characteristic of this disorder. This hypothesis is supported
by data on differences in the activation patterns of the
limbic structures in patients with affective and non-
affective psychoses in the perception of emotional faces
[22, 23]. Additional studies indicate different degrees of
involvement of the amygdala, insula, and visual cortex in
the processing of social stimuli in different clinical groups
[24, 25]. The identified pattern of multidirectional differences
formed the basis of a previously published study, in which we
attempted to classify patients based on neurophysiological
profiles. This allowed us to identify potential subtypes
within schizophrenia spectrum disorders that contradict
the conventional clinical classification and have a more
pronounced neurophysiological homogeneity [26].
Group differences were also observed in P200 measures.
In the control group, the P200 amplitude in response to
stimuli displaying neutral faces was highest, which may

reflect a high level of automatic detection of potentially
significant emotional signals. By contrast, both clinical groups
showed reduced amplitudes, most pronounced in patients
with schizophrenia, suggesting a dysfunction in processing
stimuli that do not have a clear emotional valence. This
is consistent with data on decreased neurophysiological
reactivity to ambivalent or weak social signals in patients
with psychotic disorders, including passive perception
paradigms and emotion recognition tests [27, 28]. Reduced
P200 amplitude may represent an early stage in the
pathogenesis of impaired social perception, preceding
changes in the cognitive interpretation of social stimuli
observed at later stages (P300).

In the P300 epoch, differences from controls were more
clear-cut: patients with schizophrenia and schizoaffective
disorder had a significant increase in latencies in both
hemispheres, which probably reflected changes in the
cognitive processing of significant stimuli and the emotional
response to them. These findings are fully consistent with
data on P300 slowing in patients with schizophrenia [29].

The key findings of this study were the construction of
a logistic regression model. Significant predictors included
P200 amplitude in the left hemisphere in response to
neutral faces and P300 latency in the right hemisphere
in response to happy faces. This model demonstrated
a high diagnostic value, discriminating between patients
with schizophrenia or schizoaffective disorder and healthy
individuals with relatively high sensitivity, specificity, and
positive predictive values. The area under the ROC curve
(AUC=0.86) confirms the high discriminative capacity of
the model, which is comparable to the results of modern
studies that used evoked potentials and machine learning
[30]. The derived logistic equation yields a final value (y)
ranging from 0 to 1. If (y) reaches or exceeds 0.5, it indicates
the presence of an information processing disorder related
to the perception of facial affect and reaching a level that
differentiates patients with schizoaffective disorder and
schizophrenia from healthy individuals.

Correlation analysis showed weak but statistically
significant associations between P300 latency and PANSS
symptom scores, including the Positive, Negative, and
General subscales. This indicates that P300 latency has
some sensitivity to symptom severity. However, regardless
of the severity of symptoms (high or low PANSS scores), the
P300 latency in patients consistently exceeded the values
observed in the control group. These associations likely
reflect the variability within the clinical groups, but do not



reduce the overall diagnostic value. In contrast, a sustained
increase in P300 latency may be an independent marker
of impaired processing of socially relevant information
in psychoses.

The study has several limitations, including the small
sample size and the need for validation in independent
cohorts. The effect of drug therapy on the parameters of
evoked potentials requires further investigation, although
some data indicate the insensitivity of the topology and
parameters of the evoked potentials P100 [25], N170 [25],
P200 [31], P300 [32] to drug therapy. These aspects warrant
further research.

CONCLUSION

The study demonstrated that P200 amplitude and P300
latency have high diagnostic value for differentiating
patients with schizophrenia and schizoaffective disorder
from healthy individuals. The developed logistic regression
model showed good accuracy (AUC=0.86), confirming
the potential of evoked potentials as an objective tool in
clinical practice. These findings highlight the importance of
further studies to validate the method in larger samples.

Submitted: 15 Jul. 2025
Accepted: 5 Sep. 2025
Published Online: 6 Nov. 2025

All the authors made a significant
contribution to the article, checked and approved its final
version prior to publication.

The study was carried out as part of the state
assignment “Development of a comprehensive battery of
tests for the diagnosis of disorders of social and cognitive
functions and training of social skills in patients with
schizophrenia spectrum disorders based on specially created
software using virtual reality technologies” (registration
number: 124020800067-0).

The authors declare no conflicts of
interest.

Supplementary material to this article can be found in
the online version:
Table S1:10.17816/CP15717-145791

Nothing to disclose.

Spektor VA, Mnatsakanyan EV, Spektor ED, Trushin AA,
Shmukler AB, Davydova AS. Neurophysiological Markers
of Emotional Stimuli Processing in Schizophrenia and
Schizoaffective Disorder. Consortium PSYCHIATRICUM.
2025;6(4):CP15717. doi: 10.17816/CP15717

*Valeriy Andreevich Spektor, Cand. Sci (Med.), Researcher,
Department of Psychotic Spectrum Disorders, V. Serbsky National
Medical Research Centre of Psychiatry and Narcology of the Ministry

of Health of the Russian Federation; eLibrary SPIN-code: 9154-8092,
ORCID: 0000-0002-3521-5453

E-mail: spektor.v@serbsky.ru

Elena Vladimirovna Mnatsakanyan, Cand. Sci (Biolog.), Senior
Researcher, Laboratory of Human Higher Nervous Activity, Institute

of Higher Nervous Activity and Neurophysiology, Russian Academy of
Sciences; eLibrary SPIN-code: 2627-4145, ORCID: 0000-0003-3407-1977
Ekaterina Dmitrievna Spektor, Cand. Sci (Med.), independent
investigator; eLibrary SPIN-code: 1760-9113,

ORCID: 0000-0003-0714-9476

Alexey Andreevich Trushin, Cand. Sci (Med.), Junior Researcher,
Department of Psychotic Spectrum Disorders, V. Serbsky National
Medical Research Centre of Psychiatry and Narcology of the Ministry

of Health of the Russian Federation; eLibrary SPIN-code: 8508-4556,
ORCID: 0009-0003-7064-4055

Anna Sergeyevna Davydova, Cand. Sci (Med.), Head of the Clinical
Department, V. Serbsky National Medical Research Centre of Psychiatry
and Narcology of the Ministry of Health of the Russian Federation;
eLibrary SPIN-code 1845-4071, ORCID: 0009-0002-3028-6241

Alexander Borisovich Shmukler, Dr. Sci (Med.), Professor, Deputy
Director General for Research, V. Serbsky National Medical Research
Centre of Psychiatry and Narcology of the Ministry of Health of the
Russian Federation; Acting Director, Moscow Research Institute of
Psychiatry, a branch of the V. Serbsky National Medical Research Centre
of Psychiatry and Narcology of the Ministry of Health of the Russian
Federation; eLibrary SPIN-code: 4932-7980, ORCID: 0000-0002-7187-9361

*corresponding author

1. Beck AT, Ward CH, Mendelson M, et al. Reliability of
psychiatric diagnoses: 2. A study of consistency of clinical
judgments and ratings. Am J Psychiatry. 1962;119(4):351-357.
doi: 10.1176/ajp.119.4.351

2. Copeland JR, Kelleher M, Kellett JM, et al. Diagnostic Differences
in Psychogeriatric Patients in London and New York:

United Kingdom - United States Diagnostic Project.
Can Psychiatr Assoc J. 1974;19(3):267-271.
doi: 10.1177/070674377401900305

3. Rocha Neto H, Moreira ALR, Hosken L, et al. Inter-Rater
Reliability between Structured and Non-Structured Interviews
Is Fair in Schizophrenia and Bi-polar Disorders - A Systematic
Review and Meta-Analysis. Diagnostics (Basel). 2023;13(3):526.
doi: 10.3390/diagnostics13030526


https://doi.org/10.17816/CP15717-145791
https://doi.org/10.17816/CP15717
https://orcid.org/0000-0002-3521-5453
mailto:spektor.v@serbsky.ru
https://orcid.org/0000-0003-3407-1977
https://orcid.org/0000-0003-0714-9476
https://orcid.org/0009-0003-7064-4055
https://orcid.org/0009-0002-3028-6241
https://orcid.org/0000-0002-7187-9361
https://doi.org/10.1176/ajp.119.4.351
https://doi.org/10.1177/070674377401900305
https://doi.org/10.3390/diagnostics13030526

Cai XL, Xie D), Madsen KH, et al. Generalizability of machine
learning for classification of schizophrenia based on resting-

state functional MRI data. Hum Brain Mapp. 2020;41(1):172-184.
doi: 10.1002/hbm.24797

Mallard TT, Karlsson Linnér RK, Grotzinger AD, et al. Multivariate
GWAS of psychiatric disorders and their cardinal symptoms reveal
two dimensions of cross-cutting genetic liabilities. Cell Genomics.
2022;2(6):100140. doi: 10.1016/j.xgen.2022.100140

Berk M. Biomarkers in psychiatric disorders: status quo,
impediments and facilitators. World Psychiatry. 2023;22(2):174-176.
doi: 10.1002/wps.21071

Fedotov IA, Shustov DI. [The meaning of event-related potentials
P50 and P300 in diagnosis and therapy of psychosis: a systematic
review of meta-analyses]. Social'naja i klinicheskaja psihiatrija.
2024;34(1):78-86. Russian. doi: 10.34757/0869-4893.2024.34.1.007
Fedotov IA, Shustov DI, Kudinov DD, et al. [Cognitive evoked
potentials for sensory filtering (n1100, p200), semantic phrase
processing (n400), performance monitoring and feedback, and
facial expression processing and stead-state auditory evoked
potentials in psychosis: a systematic review of meta-analyses].
Social'naja i klinicheskaja psihiatrija. 2025;35(1):53-61. Russian.
Karjakina MV, Shmukler AB. [Cognitive deficit geterogenecity

in patients with schizophrenia and schizophrenic spectrum
disorders]. Social'naja i klinicheskaja psihiatrija. 2021;31(3):13-20.
Russian.

Murashko AA. [Neurophysiological peculiarities of face perception
in schizophrenia spectrum disorders]. Social'naja i klinicheskaja
psihiatrija. 2018;28(3):87-91. Russian.

Gao Z, Zhao W, Liu S, et al. Facial Emotion Recognition

in Schizophrenia. Front Psychiatry. 2021;12:633717.

doi: 10.3389/fpsyt.2021.633717

Mewton P, Dawel A, Miller EJ, et al. Meta-analysis of Face Perception
in Schizophrenia Spectrum Disorders: Evidence for Differential
Impairment in Emotion Face Perception. Schizophr Bull.
2024;51(1):17-36. doi: 10.1093/schbul/sbae130

Zhirmunskaja EA, Losev VS. [Systems of description and
classification of human electroencephalograms]. Moscow: Nauka;
1984. Russian.

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome
scale (PANSS) for schizophrenia. Schizophr Bull. 1987;13(2):261-276.
doi: 10.1093/schbul/13.2.261

Loewy RL, Bearden CE, Johnson JK, et al. The prodromal
questionnaire (PQ): preliminary validation of a self-report screening
measure for prodromal and psychotic syndromes. Schizophr Res.
2005;77(2-3):141-149. doi: 10.1016/j.schres.2005.03.007

Rush AJ, Trivedi MH, Ibrahim HM, et al. The 16-ltem Quick Inventory
of Depressive Symptomatology (QIDS), clinician rating (QIDS-C),
and self-report (QIDS-SR): a psychometric evaluation in patients
with chronic major depression. Biol Psychiatry. 2003;54(5):573-583.
doi: 10.1016/s0006-3223(02)01866-8

Annett M. A classification of hand preference by

association analysis. Br J Psychol. 1970;61(3):303-321.

doi: 10.1111/j.2044-8295.1970.tb01248.x

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Hohlov NA, Burova AV. [Modification of the questionnaire

by M. Annett to assess functional asymmetry: standardization
and psychometric characteristics]. Aprobacija. 2014;(8):65-73.
Russian.

Leucht S, Samara M, Heres S, et al. Dose Equivalents for
Antipsychotic Drugs: The DDD Method. Schizophr Bull.
2016;42(Suppl 1):S90-594. doi: 10.1093/schbul/sbv167

Lundgvist D, Flykt A, Ohman A. The karolinska directed
emotional faces. Stockholm: Karolinska Institute; 1998.

Goeleven E, De Raedt R, Leyman L, et al. The Karolinska Directed
Emotional Faces: A validation study. Cognition & Emotion.
2008;22(6):1094-1118. doi: 10.1080/02699930701626582

Kebets V, Favre P, Houenou J, et al. Fronto-limbic neural variability
as a transdiagnostic correlate of emotion dysregulation. Transl
Psychiatry. 202121;11(1):545. doi: 10.1038/541398-021-01666-3
Gangl N, Conring F, Federspiel A, et al. Resting-state perfusion in
motor and fronto-limbic areas is linked to diminished expression
of emotion and speech in schizophrenia. Schizophrenia (Heidelb).
2023;9(1):51. doi: 10.1038/541537-023-00384-7

Pinkham AE, Penn DL, Perkins DO, et al. Emotion perception

and social skill over the course of psychosis: A comparison of
individuals “at-risk” for psychosis and individuals with early and
chronic schizophrenia spectrum illness. Cogn Neuropsychiatry.
2007;12(3):198-212. doi: 10.1080/13546800600985557

Fakra E, Salgado-Pineda P, Delaveau P, et al. Neural bases

of different cognitive strategies for facial affect processing

in schizophrenia. Schizophr Res. 2008;100(1-3):191-205.

doi: 10.1016/j.schres.2007.11.040

Spektor VA, Mnacakanjan EV, Spektor ED, et al. [Schizophrenia
classification based on neurophysiological measures]. Social'naja
i klinicheskaja psihiatrija. 2024;34(3):23-32. Russian.

Campanella S, Montedoro C, Streel E, et al. Early visual
components (P100, N170) are disrupted in chronic schizophrenic
patients: an event-related potentials study. Neurophysiol Clin.
2006;36(2):71-78. doi: 10.1016/j.neucli.2006.04.005

Horan WP, Hajcak G, Wynn JK, et al. Impaired emotion regulation
in schizophrenia: evidence from event-related potentials. Psychol
Med. 2013;43(11):2377-2391. doi: 10.1017/s0033291713000019
Hamilton HK, Mathalon DH, Ford JM. P300 in schizophrenia:
Then and now. Biol Psychol. 2024;187:108757.

doi: 10.1016/j.biopsycho.2024.108757

Saha A, Park S, Geem ZW, et al. Schizophrenia Detection

and Classifi-cation: A Systematic Review of the Last

Decade. Diagnostics (Basel). 2024;14(23):2698.

doi: 10.3390/diagnostics14232698

Horley K, Gonsalvez C, Williams L, et al. Event-related potentials
to threat-related faces in schizophrenia. Int ] Neurosci.
2001;107(1-2):113-130. doi: 10.3109/00207450109149761

Turetsky BI, Dress EM, Braff DL, et al. The utility of P300 as

a schizophrenia endophenotype and predictive biomarker: clinical
and socio-demographic modulators in COGS-2. Schizophr Res.
2015;163(1-3):53-62. doi: 10.1016/j.schres.2014.09.024


https://doi.org/10.1002/hbm.24797
https://doi.org/10.1016/j.xgen.2022.100140
https://doi.org/10.1002/wps.21071
https://doi.org/10.34757/0869-4893.2024.34.1.007
https://doi.org/10.3389/fpsyt.2021.633717
https://doi.org/10.1093/schbul/sbae130
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1016/j.schres.2005.03.007
https://doi.org/10.1016/s0006-3223(02)01866-8
https://doi.org/10.1111/j.2044-8295.1970.tb01248.x
https://doi.org/10.1093/schbul/sbv167
https://doi.org/10.1080/02699930701626582
https://doi.org/10.1038/s41398-021-01666-3
https://doi.org/10.1038/s41537-023-00384-7
https://doi.org/10.1080/13546800600985557
https://doi.org/10.1016/j.schres.2007.11.040
https://doi.org/10.1016/j.neucli.2006.04.005
https://doi.org/10.1017/s0033291713000019
https://doi.org/10.1016/j.biopsycho.2024.108757
https://doi.org/10.3390/diagnostics14232698
https://doi.org/10.3109/00207450109149761
https://doi.org/10.1016/j.schres.2014.09.024

Conscious Self-Regulation and
Psychological Well-Being in Students
Experiencing Stress: A Cross-Sectional
Study

doi: 10.17816/CP15613
Original research

Varvara Morosanova, Irina Bondarenko, BapBapa MopocaHoBa, MprHa BoHpapeHkKo,

Tatiana Fomina TaTbsiHa ®oMHUHA

Federal Scientific Center of Psychological and GIBHY «®edepanbHeblli HAay4YHbIT YeHMp NCUX0aA02UYecKUX

Interdisciplinary Research, Moscow, Russia U MexoucyunauHapHsIx uccnedosaHuli», Mockea, Poccus
ABSTRACT

Stress-induced mental disorders have been increasingly reported in young people worldwide. This
trend highlights the need to assess stress levels in students and to identify resources to overcome stress. The role of
conscious self-regulation in this process remains insufficiently studied.

To evaluate the role of conscious self-regulation in maintaining the psychological well-being of students in relation
to acute, chronic, and perceived stress.

Students from secondary vocational and higher education institutions participated in the survey.
V.l. Morosanova'’s Self-Regulation Profile Questionnaire, the Well-Being Manifestations Measurement Scale, the Acute
and Chronic Stress questionnaire, and the Perceived Stress Scale questionnaire were used.

The sample comprised 2,189 students in 13 cities. The conscious self-regulation score was found to be negatively
correlated with the scores for all types of stress (r ranged from -0.13 to -0.48, p<0.001) and positively correlated with
psychological well-being (r=0.55, p<0.001). In a multivariate regression analysis, conscious self-regulation was associated
with higher psychological well-being (3=0.26) after the model included indicators of acute, chronic, and perceived stress
(B values ranged from —0.26 to -0.13).

Conscious self-regulation mitigates the negative impact of acute, chronic, and perceived stress on
students’ psychological well-being.

AHHOTALMSA

PoCT pacnpocTpaHeHHOCTU NCUXUYECKUX PACCTPOMCTB CTPECCOBOW 3TUONOMMM CPEAU MOOAEXM
O0TMeuaeTCss MOBCEMECTHO. B 3TVX YC/I0BUSIX CyLLECTBYeT 3amnpoC Ha OLeHKY CTpecca y CTYAEHTOB U BbiSiBNEHWE
3HAYMMBbIX PECYPCOB €ro NpeogoneHust. Mpur 3TOM posib 0CO3HAHHOM CaMOPErynsaLMmn B JaHHOM KOHTEKCTe U3y4veHa
HeJ0oCTaTOuHO.


https://doi.org/10.17816/CP15613

M3yueHne poam 0Co3HaHHOM camoperysim 1 NCUXOA0rMYeckoro 61aronosyyms y CTyieHTOB B CBSA3M C OCTPbIM,
XPOHUYECKMM 1 BOCMTPUHUMAEMbIM CTPECCOM.

B nccnefoBaHMM MPUHANW yyYacTue CTYAEHTbI CPeAHUX CnelmanbHbIX U BbICLUUX YY4ebHbIX 3aBefeHWiA.
Mcnonb3oBaHbl oNpocHUKM «CTWIb CAMOPErYNIALMN NMoBeAeHS», «LLikana NposBneHniA NCMXoNorMyeckoro 61aronoyyms»,
«OCTPbIA N XPOHMYECKIWI CTpecc» U «LLIkana BOCNpUHMMAEMOro cTpecca.

OnpotueHo 2189 ctyaeHTOB B 13 ropogax. BoisiBfeHa oTpuuaTenbHas KoppensLmsa oLeHKM 0CO3HaHHOM
camoperynaumn ¢ oueHkaMmm Bcex BMAoB crpecca (r ot —0,13 go -0,48, p<0,001) n nonoxmTenbHas — C OLEeHKON
ncuxonoruyeckoro 6narononyyms (r=0,55, p<0,001). Mo gaHHBIM MHOTOGaKTOPHOrO perpeccCMoHHOro aHannsa
0CO3HaHHas camoperynaums bbina cBa3aHa ¢ bonee BbICOKOM OLIEHKOW MCMxonornyeckoro 6narononyuns (B=0,26) gaxe
Mpuv BKAKOYEHU B MOAeNb MoKasaTesnen 0CTPOro, XpOHMYeCKoro 1 BoCnpuHuUMaemoro ctpecca (B ot —0,26 go -0,13).

Oco3HaHHasA camoperynauna 4OCTXeHnA u,ene|7| OorpaHn4ymnBaeT HeratMBHoOe BOBAeI‘/JICTBI/Ie cTpecca

(OCTPOro, XPOHUYECKOTO, 1 BOCMIPUHUMAEMOTr0) Ha NCUMXO0rMYeckoe 6aaronosyymne cTyAeHTOB.

INTRODUCTION

Contemporary society is marked by high uncertainty,
instability, and tension. In this context, the problem of
stress and limited resources to overcome it becomes
particularly important. Both Russian [1] and foreign [2]
researchers report an increase in stress levels in young
people, especially among students. Academic stress has
been shown to exceed students’ coping capacity [3], which
negatively affects the quality of life [4], physical and mental
health [5], academic performance [6, 7], and psychological
well-being [8, 9]. In addition to academic stressors, students
are exposed to a wide range of economic and political factors
and difficulties in forming personal relationships [10]. As
a result, the prevalence of psychological and emotional
disorders, suicidal behavior, and somatic diseases among
young people is increasing steadily [11, 12].

An important psychological resource for achieving
life goals is conscious self-regulation, defined as a high-
level regulatory mechanism and a reflexive mechanism
by which a person initiates, organizes, and sustains
their activity in order to solve problems [13]. Conscious
self-regulation is realized through cognitive-operational
competencies (planning a goal, identifying key conditions
for its achievement, programming a sequence of actions,
evaluating the result, and comparing it with the planned
one) and personality-regulatory competencies (flexibility,
reliability, perseverance, responsibility, initiative), for

planning goals, modeling significant conditions for their
achievement, planning action sequences, evaluating and
adjusting their results [13]. The system of these competencies
is @ mechanism for the mobilization and integration
of all the cognitive, emotional, personal resources of
the individual aimed at achieving set goals [10]. Their
development level has a considerable impact on the success,
consistency, productivity, and the outcomes of actions
a person trying to achieve goal-directed behavior [10].
It has also been shown that the higher the level of self-
regulation, the more effectively individuals cope with
self-organization challenges when solving various tasks
and overcoming anxiety caused by situations involving
uncertainty [14, 15].

A high level of self-regulation mitigates the negative
impact of stressors on coping strategies and academic
performance [16, 17]. Self-regulation has been shown to
mediate the effects of stress on well-being: under high
stress, the ability to self-regulate helps maintain well-
being and reduces its adverse effects [18-20]. Stress levels
also affected the relationship between self-regulation and
psychological well-being in students. Moderate stress can
be associated with a more objective assessment of factors
that support coping, while high or low stress levels lead
to underestimating or overestimating the difficulties [21].
However, the mediating role of self-regulation has been
studied in relation to perceived [18-20] and self-imposed



stress [22], which increase tension through behaviors
such as procrastination, perfectionism, excessive self-
criticism, problem-solving avoidance, negative thinking,
and creating excessive demands and obligations. Self-
regulation of eating behavior [23] and mindfulness practices
implemented through mobile applications [24] have also
been identified as mediators in maintaining well-being
during stress.

No studies were found on the relationship between
self-regulation and psychological well-being in students
experiencing acute and chronic stress. Previous studies
of these types of stress have demonstrated their impact
on students’ quality of life, particularly regarding aspects
of physical health [21, 25]. We hypothesized that high
levels of acute and chronic stress are associated with
difficulties in self-regulation, which leads to impairment
of psychological well-being.

This study aimed to evaluate the role of conscious self-
regulation in maintaining the psychological well-being of
students in relation to acute, chronic, and perceived stress.
The following objectives of the survey were identified:

+ to analyze the relationship of conscious self-
regulation and psychological well-being with the
experience of acute, chronic, and perceived stress;

+ to compare the levels of conscious self-regulation
and psychological well-being in groups of students
with different stress levels;

+  tostudy the relationship of conscious self-regulation
with the psychological well-being of students when
controlling stress levels.

METHODS

The study was conducted using a cross-sectional design.

The survey was conducted in November 2024 across 13
Russian cities in 9 secondary vocational and 10 higher
education institutions (Appendix 1 in the Supplementary).
The survey sample was assembled according to the state
project assignment and in collaboration with regional
educational organizations. First, cities were selected to
ensure broad geographical representation — from the
western region of Kaliningrad to the Far East (Petropavlovsk-
Kamchatsky and Khabarovsk) — and to include both
megacities and medium-sized cities. Such a territorial
distribution minimizes the risk of systematic error resulting

from the local context. Then, in each city, educational
institutions were chosen within a wide range of profiles
and specializations, from culture and the humanities to
engineering, medicine, and pedagogy.

The survey included first-, second-, and third-year students of
secondary vocational and higher education institutions who
attended classes on the day of the survey and completed
the questionnaires in full. No formal exclusion or non-
inclusion criteria were predefined.

The selection of junior students of the higher education
institutions and students of secondary vocational institutions
for participation in the survey was because of their difference
from older students in the maturity of psychological
and personal resources. This manifests itself in greater
vulnerability, difficulties in adaptation, and difficulties in
dealing with educational and life situations [26]. Junior
students demonstrate lower levels of psychological well-
being compared to senior students. This can be seen in
lower satisfaction with life, less developed self-regulation,
personal growth, and environmental management skills;
and less clear goals in life [27].

The survey used questionnaires with screening forms in
Russian and validated on student samples.

Assessment of conscious self-regulation

The initial version of the V.I. Morosanova's Self-Regulation
Profile Questionnaire developed in Russian comprises an
instruction and a set of 28 statements [28]. Respondents
express their attitude to the statements using five responses
(Appendix 2 in the Supplementary). These are then processed
on seven subscales (four for each scale): “Planning of goals”,
“Modeling of significant conditions for achieving goals”,
“Programming actions”, “Evaluating results”, “Flexibility”,
“Reliability”, and “Perseverance”. The total conscious self-
regulation score is achieved by summing up the scores for
all subscales. Scores may range from 28 to 140. Cronbach’s
alpha for the questionnaire reaches 0.85 for the total scale
score and ranges from 0.64 to 0.78 across the subscales [28].

Assessment of psychological well-being

The Well-Being Manifestations Measurement Scale assessed
the hedonistic and eudemonistic aspects of students’
psychological well-being [29]. The scale was adapted in
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Russian and validated on a sample of Russian students
[30]. The incentive version of the questionnaire comprised
an instruction and a set of 25 statements. Respondents
were asked to assess their condition over the past month
using four statement options. Responses were processed
on the following six subscales: “Control of self and events”
(4 statements), “Happiness” (5 statements), “Sociability”
(4 statements), “Social involvement” (4 statements), “Self-
esteem” (4 statements), and “Mental balance” (4 statements).
The total psychological well-being score is calculated by
summing up the scores for all subscales. Scores may
range from 25 to 125. Cronbach'’s alpha for the subscales
of the adapted questionnaire ranges from 0.77 to 0.88,
and is 0.95 for the total well-being score [29].

Assessment of acute and chronic stress
The presence and severity of stress was assessed using the
Acute and Chronic Stress questionnaire developed in Russian
(Appendix 3 in the Supplementary). The questionnaire
included two scales: “Acute stress” and “Chronic stress”
[31]. For the acute stress scale, the initial version of the
questionnaire comprised an instruction and 12 statements
forming six subscales (two statements for each subscale):
“Physiological discomfort”, “Cognitive tension”, “Emotional
tension”, “Difficulties in communication”, “Difficulties
in behavior/performance”, and “Overall well-being”.
Respondents were offered four options. The total acute
stress score was calculated by totaling the scores for all
subscales. Scores may range from 12 to 48. Cronbach’s
alpha ranges from 0.57 to 0.75 for the questionnaire
subscales and is 0.83 for the total acute stress score [31].
For the chronic stress scale, the initial version of
the questionnaire comprised an instruction and 18
statements forming six subscales (three statements for
each subscale): “Anxiety”, “Depression”, “Aggression”,
“Asthenia”, “Physiological discomfort”, and “Sleep disorders”.
Respondents were offered four options. The total chronic
stress score was calculated by summing up the scores for
all subscales. Scores may range from 18 to 72. Cronbach'’s
alpha ranges from 0.68 to 0.76 for the questionnaire
subscales and is 0.89 for the total chronic stress score [31].

Assessment of perceived stress

Perceived stress was assessed using the Perceived Stress
Scale (PSS-10) [32]. The questionnaire was adapted in
Russian and validated on a sample of adults (aged 18-78

years) [33]. The initial version of the PSS-10 questionnaire
comprised an instruction and 10 statements forming two
subscales: “Distress” (6 statements) and “Stress coping level”
(4 statements). Respondents were offered five options.
The total overall perceived stress score was calculated by
totaling the scores on the subscales. Scores may range
from 0 to 40. Cronbach’s alpha values were 0.85 for the
distress scale, 0.76 for the stress coping level scale, and
0.83 for the total score [33].

The survey was conducted on the Testograph platform’
during the time allocated for scheduled activities, under the
supervision of a teacher. No special training or instruction
was given to the teachers. Access to the questionnaires was
provided individually, via a direct link to the project page.
The page could be accessed from any device available to
the participants (smartphone, tablet, laptop). The survey
was cross-sectional. To exclude repeated completion of
the survey, the algorithms of the Testograph platform
did not allow survey completion via the same link twice.
The completion time was not limited. Completing the
questionnaires took about 20 minutes (the actual completion
time was not recorded).

Questionnaires were presented in the following sequence:
V.I. Morosanova's Self-Regulation Profile Questionnaire,
the Well-Being Manifestations Measurement Scale, the
Acute and Chronic Stress questionnaire, and the Perceived
Stress Scale. After the questionnaires were completed,
the Testograph platform system carried out automatic
verification of the completeness of the entered data to
ensure that all questionnaire items were completed. If
missing responses were detected, the system returned
the respondent to this point. After the survey, the received
responses were automatically saved in the protected
Testograph platform cloud database.

Analysis of distribution normality, basic statistical calculations,
and cluster analysis were performed using JASP 0.19.3 (The
JASP Team, The Netherlands), and regression analysis was
conducted using STATISTICA version 8.0 (StatSoft, USA).
The distribution normality test was performed using
the Shapiro-Wilk test. The distribution of all quantitative
parameters was non-normal. As a result, the quantitative
characteristics are described using the arithmetic mean
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(standard deviation), median (Q1; Q3), minimum and
maximum values.

The relationship of quantitative characteristics was
studied using correlation analysis with the calculation
of the Spearman correlation coefficient (r). Correlation
coefficients in the range from 0 to £0.30 indicated a weak
correlation; +£0.31-0.69, a moderate correlation; +0.70-1.00,
a strong correlation [34].

The total sample was divided into stress groups using
k-means cluster analysis. Clusters were formed based on
calculated Euclidean distances to minimize intra-cluster
variance and maximize inter-cluster differences. The total
acute, chronic, and perceived stress scores were selected
as variables for clustering. Based on the results of the
analysis of variance, a three-cluster solution was selected,
with each stress type contributing significantly (p<0.001);
the clusters were formed over three iterations. The ANOVA
test was used to compare self-regulation and psychological
well-being scores between clusters.

A stepwise linear regression analysis was performed
to examine the relationship between conscious self-
regulation and students’ psychological well-being while
accounting for stress levels. The psychological well-being
of students (the total score) was used as the dependent
variable. The following parameters were independent
variables (predictors): the total conscious self-regulation
score, as well as the total acute, chronic, and perceived
stress scores. Regression analysis was carried out in stages:
in the first stage, only one predictor (the most significant
one)was included in the model; at each subsequent stage,
new variables were added to the model. The selection of
predictors was carried out automatically, using the stepwise
selection algorithm, which made it possible to determine
the contribution of each of the variables to the explanation
of the variance of the dependent variable. This approach
ensured consistent model construction, starting with the
most relevant predictors and allowing comparison of
results across different combinations.

Adjusted R?z was used for model estimation and
comparison, because simple R? always increases when new
variables are added. Due to the correlation of independent
variables, a multicollinearity test was performed with the
calculation of the variance inflation factor (VIF) and tolerance.
At VIF<5, we assumed that multicollinearity was absent or
minimal and the variable was acceptable for inclusion in the
model; VIF 5-10 meant that multicollinearity was possible
and caution was required when interpreting the results;

VIF>10 indicated strong multicollinearity, which required
exclusion of the variable. Threshold values for tolerance:
<0.1 showed a strong multicollinearity, the predictor was
excluded; 0.1-0.2 meant that inclusion of the variable in
the model was acceptable, but the interpretation required
caution; >0.2 indicated low multicollinearity [35, 36].

The survey was approved by the Commission on Research
Ethics of the Federal Research Center of Psychological and
Interdisciplinary Studies (Minutes No. 7 dated January 31,
2024). Potential survey participants were informed about
the aim of the survey and that the survey was anonymous
(anonymization is performed by the Testograph platform
system by replacing data with digital IDs) and voluntary.
Before starting the survey, consent was required to proceed
to the survey page.

RESULTS

The survey sample included 2,189 people (who completed
all questionnaires in full), including 1,289 students from 9
secondary vocational institutions, with a mean age of 17.66
(SD 1.32) years, 56.1% of whom were females, including
first- (n=521, 23.8%), second- (n=541, 24.7%), and third-
year students (n=227, 10.5%). The remaining 900 students
from 10 universities, with a mean age of 19.56 (SD 1.62)
years, 65.1% of whom were females, including first- (n=285,
13.0%), second- (n=592, 27.0%), and third-year students
(n=23, 1.1%).

The description of the results of the conscious self-
regulation, psychological well-being, and stress assessments
in students is presented in Table 1.

The results of the correlation analysis indicate significant
relationships between the stress, self-regulation, and
psychological well-being scores (Table 2). Of particular
interest is the moderate negative correlation between
self-regulation scores and both chronic and acute stress,
as well as the positive correlation with psychological well-
being. The strongest relationship was found between the
psychological well-being score and the acute stress score.
A correlation analysis of the "Conscious self-regulation" and
"Psychological well-being" subscales with the acute, chronic,
and perceived stress subscales showed that all psychological
well-being subscales were negatively correlated with all



Parameters

Conscious self-regulation
Psychological well-being
Perceived stress

Chronic stress

Acute stress

Parameters

Conscious self-regulation
Perceived stress

Chronic stress

Acute stress

Psychological well-being

chronic stress subscales and with the “Distress” perceived
stress subscale, and positively correlated with the “Stress
coping level” subscale. All self-regulation subscales were
negatively correlated with the stress subscales across all
types, except for the Programming actions subscale, which
was found to be unrelated to anxiety and depression
scores (Appendix 4 in the Supplementary).

Conscious self-regulation and psychological well-being
in relation to stress level

At the next stage of data analysis, cluster analysis was used
as an additional method to study the sample. The total
acute, chronic, and perceived stress scores were used as
variables for clustering. According to the results of cluster
analysis for the variable “Acute stress”, the intergroup
variance was 55,762.2 (df=2) and the intragroup variance
was 29,471.7; the F-test value was 1,827.7; p=0.001. For
the variable “Chronic stress”, the intergroup variance was
166,787.1 (df=2) and the intragroup variance was 41,927.5;
F=3,842.7; p=0.001. For the variable “Perceived stress”,
the intergroup variance was 63,060.2 and the intragroup
variance was 39,662.6; F=1,535.9; p=0.001. Three clusters
were identified. To determine the similarities and differences
between the clusters, Euclidean distances between the
centers of the clusters were calculated. The minimum
distance was observed between Cluster 2 and Cluster 3:

Mean value (SD) Median (Q1; Q3) Min, score | Max, score
90.4 (15.0) 90 (80; 100) 42 140
93.0 (20.0) 94 (78; 108) 25 125
22.2(7.3) 22 (17;27) 6 40
31.5(10.5) 22 (23; 37) 18 72
19.6 (6.7) 18 (14; 23) 12 48
2 3 4 5

-0.13 — — — —
-0.46 0.53 — — —
-0.47 0.44 0.78 — —
0.55 -0.23 -0.53 -0.62 —

Euclidean distance=8.4 (the square of the distance is 71.2).
The distance between Cluster 1 and Cluster 2 was 11.4 (the
square of the distance is 129.1). The most pronounced
difference was found between Cluster 1 and Cluster 3:
Euclidean distance=19.6 (the square of the distance is 383.8).
Thus, Cluster 1 and Cluster 3 represent the most distinct
groups in terms of stress scores, while Cluster 2 is between
them. On this basis, clusters were designated according to
the stress level as “low” (Cluster 1), “medium” (Cluster 2),
and “high” (Cluster 3) (Table 3). Students with high stress
levels had lower self-regulation and psychological well-
being scores (Table 4).

Relationship between conscious self-regulation

and psychological well-being under stress

In the first stage of the regression analysis, the “Chronic
stress” variable was included in the model, which explains
47% of the variance (R?) in psychological well-being. In the
second stage, the “Acute stress” variable was added,
which increased the explained variance to 52%. Adding
the “Perceived stress” variable to the model increased
the R? value to 54%. In the fourth stage, the “Conscious
self-regulation” variable was added, which increased the
explained variance to 58%. Thus, each added variable
contributed significantly to explaining the variance of the
dependent variable. For all independent variables, the
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Stress levels (clusters) , mean (SD)

Parameters

Low (Cluster 1) Medium (Cluster 2) High (Cluster 3)
Perceived stress 15.1 (4.7) 23.1(3.7) 31.4(4.3)
Chronic stress 22.8(3.9) 30.9 (6.2) 46.6 (8.0)
Acute stress 14.6 (2.4) 19.2 (4.5) 28.4(6.4)

Stress levels (clusters), mean (SD)
Parameters Low, n=769 Medium, High, n=464 F P

(35.1%) n=956 (43.7%) | (21.2%)
Conscious self-regulation
Planning of goals 13.9(3.7) 12.3(3.6) 10.9 (3.9) 71.1 0.001
Programming actions 14.6 (3.4) 14.1 (3.1) 13.9 (3.5) 6.8 0.001
Modeling of significant conditions for achieving goals 14.8 (2.5) 12.9(2.8) 11.6 (2.9) 180.6 0.001
Evaluation of results 12.4(4.2) 11.3(3.8) 10.7 (3.8) 24.7 0.001
Flexibility 14.3(3.0) 13.0(3.2) 11.8(3.6) 80.6 0.001
Reliability 13.5(3.5) 10.2(3.3) 7.9 (3.3) 363.2 0.001
Perseverance 16.0 (2.9) 14.4(2.9) 12.9(3.5) 150.4 0.001
Total conscious self-regulation score 99.4 (13.9) 88.2(12.4) 80.0(13.7) 291.4 0.001
Psychological well-being
Self-esteem 17.4(2.9) 14.4(2.9) 11.7 (3.4) 533.2 0.001
Mental balance 17.1(2.9) 14.0 (3.0) 10.7 (3.4) 612.2 0.001
Social involvement 16.7 (3.5) 14.0 (3.0) 11.9(3.7) 345.3 0.001
Sociability 17.7 (2.8) 15.8(2.9) 14.3(3.2) 219.4 0.001
Control of self and events 17.3(2.9) 14.1(2.8) 11.7 (3.2) 589.4 0.001
Happiness 21.5(3.8) 17.6 (3.7) 13.1(4.2) 715.0 0.001
Total well-being score 107.6 (16.1) 90.0 (14.7) 73.4(16.2) 787.3 0.001

estimated VIF multicollinearity varied in the range from 1.3
to 3.0 and the tolerance varied from 0.26 to 0.74 (Table 5).

DISCUSSION
The severity of stress symptoms in students was found to
be associated with the level of conscious self-regulation
and a decrease in psychological well-being. Conscious
self-regulation was shown to mitigate stress (acute,
chronic, and perceived) on the psychological well-being
of Russian students.

The issue of severe stress among students remains
relevant due to the increase in emotional and academic

pressure, as well as changes in the social environment.
Monitoring by the Institute of Psychology of the Russian
Academy of Sciences revealed a high level of anxiety and
depression among young people aged 18-24 years amid
ongoing military conflict [37], and a survey involving more
than 21,000 students showed that about a fifth of students
face emotional and behavioral problems related to stress
[38]. In the reported survey, stress manifestations were
observed in one in four students (high-stress cluster),
which is comparable to the results of other studies [39, 40].

We found a negative correlation between conscious self-
regulation, psychological well-being scores and chronic



Stage | Predictor B 2:?::’“"
1 Adjusted R?=0.47 (p<0.001), F(1, 2)=1,702.3
Intercept — —
Chronic stress -0.69 0.01
2 Adjusted R2=0.52 (p<0.001), F(2, 2)=1,020
Intercept value — 3.01
Chronic stress -0.43 0.03
Acute stress -0.35 0.02
3 Adjusted Rz=0.54 (p<0.001), F(3, 2)=844.3
Intercept — —
Chronic stress -0.30 0.03
Acute stress -0.33 0.03
Perceived stress -0.16 0.03
4 Adjusted R?=0.58 (p<0.001), F(4, 2)=651.8
Intercept — —
Chronic stress -0.26 0.03
Acute stress -0.26 0.02
Perceived stress -0.13 0.02
Conscious self-regulation 0.26 0.02

and acute stress scores. This result is consistent with
results obtained in other studies of students from different
countries [16, 41]. They showed that students with a high level
of self-regulation experience less stress, and psychological
interventions aimed at developing self-regulation skills
reduce stress manifestations [42]. In addition, a high level
of self-regulation predicts a decrease in the perception
of both stress and its symptoms, and low self-regulation
acts as a vulnerability factor, increasing the risk of stress
manifestations [16]. Self-regulation decreases the severity
of stress both directly and indirectly through various
moderators: self-efficacy of students [43] and perceived
social support [24].

The results obtained in the survey are consistent with
the data reported [18-20]. In particular, self-regulation and
self-compassion were shown to mediate the association
between academic stress and psychological well-being,
decreasing the negative impact of perceived stress [18].
Self-regulation mediates the impact of perceived stress
on the psychological well-being of young people: the

Statistics of multicollinearity

t p
Tolerance VIF
130.8 <0.001 — —
-41.3 <0.001 — —
33.6 <0.001 — —
-16.2 <0.001 0.38 2.42
-13.4 <0.001 0.38 2.42
36.6 <0.001 — —
-9.9 <0.001 0.37 2.66
-12.9 <0.001 0.38 2.64
-6.6 <0.001 0.75 1.31
37.3 <0.001 — —
-8.9 <0.001 0.26 3.03
-10.6 <0.001 0.37 2.68
-5.7 <0.001 0.69 1.44
15.0 <0.001 0.74 1.35

higher the level of self-regulation, the weaker the negative
correlation between stress and well-being [20]. Students
with low self-regulation skills are more likely to have
psychological well-being problems, especially in the context
of high stress and poor mental health [19]. Thus, the results
obtained regarding perceived stress fully coincide with
the conclusions of these studies on the important role of
self-regulation in minimizing the negative effects of stress
on the psychological well-being of students. With regard
to acute and chronic stress, the survey demonstrated
for the first time that conscious self-regulation limits the
negative impact of these types of stress on the well-being
of students.

According to our data, the contribution of self-regulation
to the psychological well-being of students under acute and
chronic stress is twice as high as that of perceived stress.
These findings suggest that conscious self-regulation can
be regarded as a mechanism for coping with acute and
chronic stress, along with other psychological factors such
as optimism, self-efficacy, and vitality [44]. It has been



previously shown for perceived stress that effective self-
regulation strategies [16] and feedback [45] helped to
overcome anxiety, deficits in self-control, and burnout
in students [46]. However, these effects have not been
sufficiently studied in the Russian sample, since the focus
of Russian studies has traditionally been on stress-coping
styles [41, 47]. The possible decrease in self-regulation due
to the impact of stress and the efforts made to overcome
it should be taken into account as well [48]. This is termed
“ego depletion” [49]. In this case, psychological well-being can
become a resource for self-regulation. It was demonstrated
that students with high well-being (as opposed to those
with low well-being) used positive reappraisal, support-
seeking, and planning strategies [50].

Considering conscious self-regulation as a factor limiting
the negative impact of stress (acute, chronic, and perceived)
on the psychological well-being of Russian students extends
the scope of the analysis of psychological resources that
contribute to overcoming stress states and maintaining
well-being. This is because the self-regulation construct
covers not only cognitive competencies, such as the
planning of goals, modeling of significant conditions,
programming actions, and evaluation of results, but also
personality properties (flexibility, reliability, perseverance,
responsibility). The latter are important contributors to
effectively overcoming negative emotional states and
ensuring progress towards goals [13].

The cross-sectional survey design does not allow for
the establishment of causal relationships between the
analyzed variables, although it provides grounds for
hypotheses about the impact of conscious self-regulation
on psychological well-being under stress.

The representativeness of the survey sample and, as
a result, the generalizability of the findings also need to
be considered in the context of possible limitations. One
of them is the use in the survey of a “convenience” sample
of junior students, which limits the generalizability of the
obtained findings.

Another limitation of this survey is that only self-report
tools were used for data collection. This approach creates
difficulties in differentiating anxiety from objective stress
indicators. There are no scales in the tools used to assess
socially desirable responses, which is also a limitation of
this survey. Statistical intervals for “low”, “medium”, and
“high” values were employed for assessing the level of
stress in students. The tools used in the survey have not
been used in clinical practice and do not have criteria.

The method of regression analysis used in this survey
helps assess the association of independent variables
with a dependent variable, but longitudinal studies are
required to draw conclusions about causal relationships.
Interpretation of the multicollinearity diagnostics
is somewhat ambiguous. Some sources suggest strict
criteria for its assessment, such as the JASP guidelines,
while others recommend considering milder thresholds
for VIF and tolerance [36]. This should be considered when
interpreting the results.

CONCLUSION

The survey revealed and clarified the relationship between
the indicators of acute, perceived, and chronic stress with
that of psychological well-being and conscious self-regulation
in Russian students. Stress is negatively correlated with
students’ psychological well-being, as well as with conscious
self-regulation. The positive relationship between self-
regulation and psychological well-being was confirmed.
Significant differences were demonstrated in the levels
of self-regulation and psychological well-being in students
with different stress levels. Conscious self-regulation and
the three types of stress studied were found to make
significant oppositional contributions to the psychological
well-being of students, with self-regulation making a positive
contribution and stress having a negative one. The role
of conscious self-regulation as a resource for maintaining
psychological well-being under different types of stress
was demonstrated in students.
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ABSTRACT

Various methods of rehabilitation for patients with neglect syndrome have been developed in cognitive
neuropsychology. In contrast, this issue has not been a central focus in Luria’s neuropsychological rehabilitation.

The aim of this study is to provide a comparative analysis of A.R. Luria’s methods for restoring higher mental
functions (HMF) and existing approaches within the cognitive paradigm for rehabilitating patients with left-sided
spatial neglect. These approaches will be evaluated based on concepts of “bottom-up” and “top-down” attention
processes.

The search for studies was conducted in the electronic databases PubMed, Scopus, Web of Science, and
eLIBRARY.RU for the period from 1984 to 2024. Sources were included in the review if they contained information on
techniques for overcoming left-sided visual neglect and assessing their effectiveness. The review considered publications
across all study designs.

Based on an analysis of 56 publications, this study presents the first comparison between modern
rehabilitation methods for left-sided neglect and A.R. Luria’s methods for restoring HMF. This synthesis has enabled
a refinement of the existing taxonomy of methods for restoring HMF, leading to the proposal of a novel methodology,
which focuses on “expanding/correcting the capabilities of the leading afferentation of the functional system (directed
correction)”.

It is evident that the extant methodologies for addressing left-sided visual neglect are deficient in
terms of efficacy. The most efficacious methods are those aimed at restructuring the functional system and based on
arbitrariness and mediation, which largely correlates with “top-down” attention processes.
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AHHOTALUMA

B KOTHMTUBHOW HepOonCnxonorum paspaboTaHbl pasinyHble MeToAbl peabunmtaumm naumeHToB
C CUHAPOMOM HerniekTa. BMecTe ¢ TeM B JlypreBCKol Herponcuxoaornyeckor peabuamntaLmm 3ToT BONpoC He Haxo4MICs
B LleHTpe BHUMaHuA.

ConocTaBUTb MyTY BOCCTAHOBNEHMSI BbICLLIMX NMCUXMYECKMX GYHKLMIA, MpeaioxeHHble A.P. Jlypueld, c coBpeMeHHbIMU
NoAX0AaMu KOTHUTUBHOW peabunmTtaumm naumveHToB C 1eBOCTOPOHHUM MPOCTPAHCTBEHHbLIM UTHOPVPOBaHKEM,
B OCHOBE KOTOPbIX JIEXAT NPeACTaBNeHNs 0 BOCXoAsALLMX (bottom-up) 1 HUCxoaaLLMX (top-down) npoLeccax BHUMaHWS.

Momck paboT NPOBOAMIN B 3/IEKTPOHHbLIX 6a3ax gaHHbIX PubMed, Scopus, Web of Science, eLIBRARY.RU
3a nepurog c 1984 no 2024 r. NCTOUHMKM BKAOYAAN B 0630p, €CAN B HUX MPUCYTCTBOBAIN CBEAEHNS O TEXHMKAX
npeoAo/ieHNs 1eBOCTOPOHHEro 3pUTeIbHOro HerfekTa u oLeHke nx adpdekTnsHoCTU. Mpn oT6ope Nybankaumii Tmn
NCCNefoBaHUS He YUNTbIBaIN.

Ha ocHoBe aHanusa 56 nccnefoBaHWin, BKIIOYEHHBIX B 0630p, BNepBble CONOCTaBUIN MeTO/bI
peabuanTaLmn 1eBOCTOPOHHErO HerfiekTa 1 nyTeri BOCCTAaHOB/IEHWNS BbICLLMX NCUXNYECKNX GYHKLMA B KOHLeNLmn
Jlypun. PesynbTaTtom CTana peBusnst CCTeMaTKM BOCCTAHOBUTE/IbHBIX MOAXOAO0B C Bble/1eH/eM HOBOI0O HarpasieHus,
OPWNEHTUPOBAHHOIO Ha pacLLMpeHme/KoppeKkLIMIo BO3MOXHOCTel BeayLLeli addepeHTaumm GyHKLMOHANBHOM ccTeMbl
(HanpaBneHHasa KoppekLuns).

HW OAMH M3 CYLLLeCTBYHOLLMX METOAOB MPeoo/eHNs N1eBOCTOPOHHEro 3pUTeNIbHOMO HerekTa He
ABNSETCA NANPYIOLLMM MO CBOel 3¢pdeKTUBHOCTU. Hamnydlume pesynbTaTel MOKa3blBalOT MeTOAbI, HanpaBieHHbIe
Ha nepecTpoiky GYHKLMOHANBHON CUCTEMbI N OMMpPatoLLMecs Ha NPOU3BOIbHOCTL U OMOCPeL0BaHHOCTb, YTO BO

MHOTOM COOTHOCUTCA C HNCXO4ALWMMIK npouecCaMn BHMMaHWA (tOp-dOWﬂ).

INTRODUCTION
Neglect syndrome (NS) is a psychoneurological disorder
characterized by the inability to respond to stimuli presented
on the opposite side of the affected hemisphere [1]. NS may
result from cerebrovascular accidents (stroke), traumatic
brain injury, and brain damage of other etiologies [2].
It is a relatively common and disabling consequence of
stroke and is more pronounced in patients with right
hemisphere damage [3]. Right-sided neglect is significantly
less common (24%) than left neglect (33-85%) [2].
International studies on rehabilitation methods for
patients with NS tend to analyze this disorder as an
attention impairment consisting of bottom-up and top-
down processes [4]. The proposed approaches to the
rehabilitation of patients with NS are based on these
processes [5, 6].

The top-down processes rely on the patients’ conscious,
voluntary involvement. They direct attention towards the
space opposite the affected hemisphere [7]. Such methods
based on top-down processes may be difficult to apply in
cases of severe NS [8].

Bottom-up processes draw on remaining mechanisms
of neural plasticity. They influence physiological functions
through sensory stimulation, environmental changes, or
motor adaptation, bypassing potential regulatory deficits [9].

Currently available methods for NS are based on top-
down or bottom-up frameworks or combine elements of
both [10]. By contrast, traditional Russian neuropsychological
rehabilitation has mainly focused on overcoming aphasic
speech disorders rather than NS. Therefore, comparing
international NS rehabilitation with the Russian paradigm for
restoring higher mental functions (HMF) is an important task.



This comparison is necessary because Russian and
international neuropsychology differ in how they understand
the mechanisms underlying mental function recovery.
In addition, Russian neuropsychologists face difficulties in
applying rehabilitation tools developed abroad for patients
with left visual neglect.

The aim of this study is to provide a comparative analysis
of AR. Luria’s approach for restoring HMF and existing
approaches within the cognitive paradigm for rehabilitating
patients with left-sided spatial neglect. These approaches
will be evaluated based on concepts of “bottom-up” and
“top-down” attention processes.

METHODS

The review included peer-reviewed articles that met the
following criteria:

+ reported on an intervention for left-sided visual
neglect and contained an objective assessment of
the intervention’s effectiveness;

+ analyzed changes in NS over time following the use
of specific rehabilitation interventions;

«  published in English, Russian, German, and French;

+ encompassed any study design, including clinical
studies, meta-analyses, systematic reviews, and
original research articles.

Studies were excluded from the review if they contained
data involving patients with NS combined with psychotic
symptoms, aphasia, or developmental disorders.

The search was conducted in the PubMed, Scopus, Web of
Science, and eLIBRARY.RU electronic databases. The search
period ran from 1984 to 2024. The lower time threshold
was chosen because rehabilitation practice at that time
began to shift from isolated methods to a combined
approach integrating functional (cognitive) and holistic
(social) strategies [11].

The search query included the following keywords in
Russian and English (as well as their combinations): “neglect

"ou nou

syndrome”, “rehabilitation of spatial neglect”, “unilateral

"o

disregard”, “prism adaptation”, “visual search”, “transcranial

"nou "o

magnetic stimulation”, “stroke”, “hemineglect”, “motor

"nou nou nou

neglect”, “neglect”, “personal neglect”, “representational

"nou, "o

neglect”, “sensory neglect”, “unilateral spatial neglect”,

"nou

“neurorehabilitation”, “neuropsychological rehabilitation”,
“visuospatial neglect”, and “treatment outcome”.

The search query was formulated by G.K.S. and D.D.T.
and approved by all co-authors.

Primary screening was performed by reviewing article titles
and abstracts and making a preliminary assessment of their
eligibility. Articles that passed this stage underwent full-
text analysis to determine whether they met the inclusion
and exclusion criteria. Three authors (G.K.S., D.D.T., V.A.P.)
independently screened the articles, with subsequent
confirmation by two additional authors (A.M.B., E.V.V.).
Disagreements were resolved by three authors (M.S.K,,
AAS., NAV.).

The database search found 139 articles. After screening
titles and abstracts, 73 publications were considered
potentially relevant. Following full-text review, 56 publications
met the eligibility criteria and were included in the final
analysis.

The authors used a descriptive approach, involving analysis
and evaluation of publications that reported on the
effectiveness of rehabilitation methods for patients with NS.

No risk-of-bias assessment was performed, as this was
not required for the aims of our narrative review.

RESULTS

Approaches to restoring cognitive functions have long
been discussed in the scientific literature [12-14]. In his
monographs, Luria [15-17] identified three main approaches:
disinhibition of the suppressed functional system (FS),
substitution (vicariation), and fundamental rearrangement
of impaired activity. These pathways require a careful
study of their mechanisms and interrelations in patient
rehabilitation [15].

We analyzed Luria’'s pathways for restoring HMF and
modern rehabilitation tools to develop the following
classification (Table 1).

Rearrangement of the FS structure and change in the
level of its functioning can occur together [18, 19]. For
example, the use of external cues involves the application
of an additional afferent element, which at the same time
serves as a sign, allowing a switch in the function of the FS
from an involuntary level to a voluntary one.



Disappearance of “systemic shock” or diaschisis without intervention by specialists;

Diaschisis disappears under medical or other targeted physiological influence.

Compensatory mechanisms unconsciously used by the patient.

Correction of the afferentation existing in the psychological FS. Rearrangement of the FS

Recovery Recovery type Description
Spontaneous L
Physiological spontaneous vicariation.
Targeted
Spontaneous
Psychological
Targeted

structure: an intra-system rearrangement, with the use of FS elements that have already
been used in it, or an intersystem rearrangement (the missing element of the FS is replaced

by a new one that has not been previously used in this FS).
Change in the level (voluntary, involuntary) of the FS functioning.

Rehabilitation methods for patients with NS based on
international concepts of bottom-up and top-down attention
can be theoretically and methodologically justified within
the Russian paradigm.

Understanding these methods within Luria’s framework
will allow Russian neuropsychologists to understand
better the mechanisms underlying NS intervention. This
may contribute to a more appropriate application of
these methods.

The pathway of FS disinhibition was first described by
Monakov, who identified the mechanism of diaschisis [12].

Inhibited functions can be recovered through different
approaches: pharmacological or physiological interventions
that affect neurotransmitter metabolism and restore
synaptic conduction, or by changing the mental attitudes
of the individual [14].

The mechanism underlying FS disinhibition suggests that
this pathway belongs to both targeted and spontaneous
pathways of restoring HMF. In both cases, the FS has the
same constituent elements [16].

Transcranial magnetic stimulation (TMS) and transcranial
direct current stimulation (tDCS) are commonly used non-
invasive brain stimulation methods [20, 21].

TMS enables direct stimulation of cortical neurons.
The physiological mechanism underlying the therapeutic
efficacy of TMS involves long-term potentiation, which
forms the basis of neuroplasticity [22]. However, there
is no consensus on how long the exposure should last to
induce plastic changes in the nervous system [9].

The efficacy of TMS and tDCS was assessed using a meta-
analysis that analyzed 12 studies involving 168 subjects
[23]. Most patients had their first right-hemisphere stroke

with cortical lesions. All studies were conducted in the
subacute phase (4 weeks to 6 months), except for one
study conducted in the acute phase (less than 4 weeks)
[23]. Three studies used tDCS, and nine employed repetitive
transcranial magnetic stimulation (rTMS). These studies
evaluated the severity of NS with different outcomes.
The most used tests were the Line Bisection Test and the
Behavioral Inattention Test (BIT) [24].

According to the study evidence, tDCS tended to reduce
the severity of NS, although the results were inconsistent,
while TMS had a positive effect on NS [21, 22]. One study
also examined the combined use of tDCS and neck muscle
vibration, which may help correct subjective vertical
orientation in patients with NS [25, 26]. However, there
is a need for further studies with larger samples to clarify the
role of non-invasive brain stimulation in the management
of NS.

Because these methods are purely physiological,
distinguishing top-down and bottom-up processes within
the psychological process of attention is not appropriate.

Thus, TMS can be compared with a targeted physiological
disinhibition of the brain’s FS. In clinical practice, this
method is important for optimizing the functional state
of neuronal networks involved in simultaneous attention.

Top-down processes

Top-down approaches used internationally in NS
rehabilitation align well with the FS rearrangement pathway
according to Luria [15-17]. These methods focus on the
patient's conscious, voluntary acquisition of new ways
to carry out actions. Currently, they are central to NS
management, as physiological methods alone can create
the basis for simultaneous attention but cannot restore the



psychological process itself. Each of the methods presented
below has shown effectiveness, but none is optimal.

1. Visual scanning training.

Visual scanning training involves training the patient
to turn the head and trunk toward the neglected side
[27]. The method aims to improve spatial scanning by
reorienting the egocentric reference system, which is most
used by psychologists in rehabilitative care [28]. It requires
precise instructions: the examiner asks the patient to
find the left edge of the page marked with a wide red line
before reading the next line [25]. A reference point is thus
created, and the patient learns to navigate in space and
scan the visual field from left to right during tasks such
as reading and writing.

Despite its frequent use in clinical practice, several
randomized controlled trials have evaluated its efficacy
[27, 29-32]. The studies that showed improvements in
visuospatial search parameters were limited to paper-
and-pencil tests [30, 32]. Long-term outcomes were not
recorded to confirm sustained improvements. Some studies
showed limited transfer of training effects to patients’ daily
functioning [29, 32, 33].

2. The “spotlight” strategy.

Within the “spotlight” strategy, patients focus on specific
stimuli (similar to using a light in a dark room) while
neglecting others [34-36]. Here, attention is conceptualized
as a spotlight that can switch from place to place just as
a beam of light moves across a dark room [36].

3. The“lighthouse” strategy.

This method is a continuation of the previous strategy.
It uses a visual metaphor in which patients imagine
themselves as a lighthouse, with their eyes and head as
a beam of light that must “illuminate” the space from right
to left [37]. This mental representation helps to encourage
patients to scan their surroundings systematically, thereby
improving attention to the side of neglect [38]. This approach
requires patients to have a certain capacity for abstraction
and associative memory [37].

Training in visual scanning using the “lighthouse” and
“spotlight” strategies illustrates intra-system rearrangements
within Luria's framework.

Bottom-up processes

Methods based on bottom-up attention processes align
with the FS rearrangement pathways in Luria’s framework
[14-16]. Such methods focus on activating involuntary
levels of attention.

As with top-down attention, individual bottom-up methods
are not central to the neuropsychological rehabilitation of
patients with NS. However, they can be used as supplements
to top-down approaches in clinical practice.

1. Vestibular stimulation.

Modern methods of vestibular stimulation include caloric
and galvanic vestibular stimulation. Caloric vestibular
stimulation usually involves the instillation of cold water
into the ear opposite the affected hemisphere [39]. Galvanic
vestibular stimulation applies a weak electric current on
the mastoid processes of the temporal bone [40].

Vestibular stimulation is based on the relationship
between neural structures involved in vestibular and
spatial processing and an impaired spatial reference
system, including the bodily reference system [39]. This
is supported because the subjective orientation of the body
is shifted to the right in patients with left NS. This involves
additional afferentations (intra-system rearrangement in
Luria’s framework).

The efficacy of these methods was evaluated in a meta-
analysis of 17 studies that included 180 patients with stroke-
related NS [41]. Results showed no significant differences
between the effects of galvanic vestibular stimulation and
placebo conditions, whereas caloric vestibular stimulation
showed significantimprovements in NS symptoms compared
with pre-stimulation findings [41].

2. Optokinetic stimulation.

Optokinetic stimulation represents intra-system
rearrangement within Luria’s rehabilitative framework.
In this procedure, the patient follows stimuli moving from
right to left across the screen with their eyes. Kerkhoff et al.
[42] showed that this stimulation decreases the auditory
manifestations of NS.

In this procedure, the eye movements are guided by
instructions, which alters their psychological structure.
The study by Leontiev and Zaporozhets [43] revealed the
relationship between the characteristics of the movement
and the way the task is set. Voluntary movements that
are similar in their geometry and anatomy [43] will be
performed differently if the subjects have different tasks.
When such movements are incorporated into another
meaningful voluntary task, they can become automated.

3. External cues.

Another method of rehabilitation is using external cues,
which draw the patient’s involuntary attention to the side
of spatial neglect [44, 45]. External cues include visual,
auditory, and cutaneous kinesthetic (limb activation method)



cues [46]. The examiner uses bright objects located on
the left as visual cues [5]. Non-verbal auditory cues, such
as sound signals, are initially presented on the right side
of space to capture attention [42]. Gradually, the signal
moves to the left side, causing the patient to direct their
eyes to the left involuntarily. Pilot studies have shown that
auditory cues can reduce NS symptoms [47].

A similar auditory cue is used in the limb activation
method [28, 33, 48]. A sound-producing device is attached
to one of the left limbs. The device can operate in two
modes: emitting sounds at fixed intervals regardless of limb
movement [33, 48], or activating when the limb remains
unused for an extended period. Rehabilitation with this
method was associated with reduced NS symptoms across
personal, peripersonal, and locomotor space [47-49].
Following treatment, improvements in peripersonal space
and overall motor function of the left limbs continued for
18-24 months [48, 49].

External cues that add an afferent element and shift the FS
to a more voluntary level can be interpreted, within Luria’s
rehabilitative framework, as part of the FS rearrangement
pathway.

4. Use of biofeedback (neurofeedback).

Rehabilitation outcomes are more effective if
neuropsychological and neurobiological methods are more
integrated [50]. For example, the “neurofeedback” method
is based on the finding that the function of the frontoparietal
control network in the right hemisphere is impaired in
NS [51]. This method activates the network during cognitive
tasks using feedback from electroencephalography
and real-time functional magnetic resonance imaging.
Improved visuospatial search was demonstrated in patients
undergoing this procedure [52].

Using neurofeedback is possible because of an intra-
system rearrangement, as it increases the level of
voluntariness.

1. Prism adaptation.

Rossetti et al. [53] used wide-field prismatic lenses that
shifted the patient's field of view by 10 degrees to the right.
Patients wore the prismatic glasses and performed tasks
involving pointing to visual targets on both sides of their
body’s midline. The position of the head was stabilized with
a chin rest and controlled by the investigators to minimize

movement. The duration of training with prismatic lenses
varied from 2 to 5 minutes. Results were recorded before
and after the training. Prism adaptation produced significant
improvements in midline pointing tasks and in classical
paper-and-pencil neuropsychological tests assessing NS.
These improvements persisted for at least 2 hours after
the lenses were removed [54].

Arandomized controlled study [55] assessed the long-term
sensorimotor and therapeutic effects of prism adaptation.
Although patients showed significant sensorimotor changes
after prism adaptation, these improvements did not
result in sustained repetitions in functional independence
in daily life. Prism adaptation effectively decreases the
manifestations of NS in the short term. However, a more
intensive and prolonged intervention is required for long-
term therapeutic results.

Studies have also shown that NS symptoms are
temporarily reduced after prism adaptation. However, the
therapeutic effect often disappears after a few weeks [56].
One explanation for this short-lived effect is that prism
adaptation promotes a spatial attention shift, increasing
exploratory eye movements toward the neglected side.
However, it does not produce lasting changes in visual
perception on that side [57]. Prism adaptation can
temporarily improve the patient’s orientation on the side
of neglect, but does not profoundly affect the cognitive
perception of this area [58].

2. Eye patching.

The method involves placing a bandage over the intact
half of the patient’s visual field on their glasses or using
half-occluded sunglasses [59-61]. These devices use
a transparent or shaded lens to reduce visual stimuli
from the intact field of view. The procedure is based on
Franz's ideas, which propose that these conditions direct
patients with left NS to attend to the left half of their
visual field [62]. By occluding the right half of the visual
field, information is prevented from reaching the intact
left hemisphere. This promotes greater involvement of
intact regions of the damaged right hemisphere in task
performance [59, 61].

The results confirm the positive influence of the method
regarding head turns and spontaneous eye movements
to the left neglected side [25, 39].

3. Mirror therapy.

This method involves placing a mirror along the patient’s
midline, creating the illusion of movement of the paretic
and/or neglected limb [59, 63-65]. The intact limb “performs”



A.R. Luria’s pathways for restoring

Rehabilitation methods aligned with Luria’s disinhibition pathway

Top-down processes

Rehabilitation methods aligned with Luria’s
rearrangement pathway

Bottom-up processes

Rehabilitation methods for expanding or adjusting the leading afferent

input of the functional system

various tasks [64-66]. The illusion is thought to activate
motor areas of the damaged right hemisphere, since illusions
activate the same part of the brain as real movements [67].
Mirror therapy was originally used in the rehabilitation of
patients with paresis but was later applied to those with
motor NS [63, 65].

The methods described above and presented in integrative
classification within Luria’s framework for restoring HMF
are shown in Table 2.

Most of the methods presented above can be used in
a virtual environment. This is not a new rehabilitation tool,
but a technology that can increase the diversity of stimuli
[68], reach more patients per unit of the examiner's working
time, and decrease the costs of rehabilitation personnel
[69]. However, the evidence confirming the effectiveness
of this tool does not suggest its practical value [70].

DISCUSSION
A meta-analysis comparing the efficacy of various
rehabilitation methods in patients with NS included 37
randomized controlled studies [10]. It did not reveal the
efficacy of any specific rehabilitation methods because of
small sample sizes, lack of objectivity, assessments of the
generalization of gained skills, and longitudinal studies
[10]. However, combining methods for the rehabilitation
of patients with NS was more effective than any of the
methods alone [8, 10, 70-73].

Among rehabilitation methods conventionally used in NS,
the publication by Cicerone et al. [74] is noteworthy. Based

Methods
Non-invasive brain stimulation: TMS and tDCS

Visual scanning training
The “spotlight” strategy
The “lighthouse” strategy

Vestibular stimulation (CVS and GVS)
Optokinetic stimulation

External cues

Use of biofeedback (neurofeedback)

Prism adaptation
Eye patching
Mirror therapy

on 10 studies on NS rehabilitation, the authors conclude that
visual scanning training (standard level) is the preferable
option. Recommended methods include microcomputer
exercises, limb activation techniques, and mirror therapy,
which are used as complementary tools, increasing the
effectiveness of visual scanning training. Using electronic
technologies in visual scanning training is possible. According
to the authors, the primary method of rehabilitation
is the visual scanning strategy. Other methods can only
supplement it and are not recommended as separate
tools, which is explained because improved functioning
is associated with compensation [74]. The authors conclude
that the top-down pathway is the most effective one
in the cognitive rehabilitation of patients with NS [74].
Compensation is a directed, conscious attempt to overcome
the deficit, which is consistent with Luria’s idea of FS
rearrangement [16, 17].

The main limitation of our review is the 40-year span
of publications analyzed. This limitation is because of
changes in the perception of neurological rehabilitation in
the late 1980s. The period is characterized by the gradual
introduction of both methods consistent with the functional
and holistic approaches to rehabilitation [11].

In addition, the studies included in the review were
noticeably heterogeneous, as the diagnostic methods
varied significantly. Participant samples differed in terms
of rehabilitation phase (acute, subacute, etc.), tools
employed, and duration of the rehabilitation process.
Some investigators did not adhere to the principle of
monotherapy: in several publications, rehabilitation was
limited to a single method being evaluated, while in others,
patients were simultaneously treated with other therapeutic
interventions in a hospital setting.



These differences could affect the representativeness
and homogeneity of results.

CONCLUSION

Current rehabilitation methods for NS are diverse and
are commonly categorized into bottom-up and top-down
approaches. Each has its advantages and limitations.
A combined approach that can offset these limitations
and provide a comprehensive approach to rehabilitation
is preferable for rehabilitative training.

To better understand these rehabilitation methods,
they were compared with Luria’s pathways for restoring
impaired HMF, and a classification of psychophysiological
and neuropsychological methods was developed. However,
despite a large number of studies, their efficacy and
superiority are still a matter of debate. Future studies
should be conducted with larger samples, under stricter
control, with an assessment of skill generalization, and
over longer follow-up periods. The choice of specific
methods should be guided by the patient’'s condition,
individual characteristics, and the rehabilitation goals
set by specialists. Thus, integrating various methods of
rehabilitation for patients with NS does not guarantee
optimal recovery of social adaptation and functional
independence. In conclusion, none of the discussed
methods of rehabilitation in NS should be regarded as the
most effective. This highlights the need to find the most
effective strategy for combining the above methods and
developing new ones, for example, specialized training
programs including Luria's restorative training elements.

Al NS rehabilitation methods reviewed here have practical
significance, as integrating physiological and psychological
approaches may improve research practice and speed up
recovery during the early stages of rehabilitation. The highest
efficacy was shown for the methods associated with the
FS rearrangement involving voluntariness and mediation,
which is largely related to top-down attention.
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ABSTRACT

Smoking, along with mental illnesses such as depression and anxiety, represents a major public health
concern. Bibliometric analysis offers a distinct perspective on the connections between these conditions.

To conduct a bibliometric analysis using network visualization mapping to explore research on smoking, depression,
and anxiety.

A literature search was performed using PubMed, Scopus, and Lens. The search used keywords “smoking”,
“nicotine dependence”, “anxiety”, and “depression”. Data were extracted and analyzed using bibliometric indicators,
including publication and citation trends, leading countries and organizations, influential authors, journals, and frequently
occurring keywords. Network visualization mapping was performed by using VOSviewer software.

A total of 138 papers were selected and reviewed based on the predefined eligibility criteria. These papers
were published between 1991 and 2024. The analysis highlighted key trends: publications peaked in 2013 with 10 papers,
while citations were highest in 2008 with 549. The most influential organizations were the Department of Preventive
Medicine, University of Southern California, and the Department of Psychiatry, New York University School of Medicine.
Naomi Breslau was identified as the most influential author, and Nicotine and Tobacco Research as the leading journal.
The most frequently occurring keywords were “smoking”, “depression”, and “anxiety”, and “nicotine dependence”.

This bibliometric analysis identified the scholarly impact and characteristics of publications and provides
researchers and policymakers with baseline data to guide research strategies on smoking and mental health.

AHHOTAUMA

KypeHue 1 ncuxmyeckre 3aboneBaHusi, B YaCTHOCTU Aenpeccusi 1 TPeBOXKHOE PacCTPOCTBO, ABAAIOTCS
cepbe3HbIMM NpobaeMamm 0bLLEeCTBEHHOMO 340p0OBbs. BMbAoMeTprYecknin aHann3 BHOCUT YHUKaNbHbIA BKNaj,
B YCTaHOB/IEHWE CBA3W MeXJy KypeHueM, enpeccueli n TpeBorow.

BbIMOAHUTE 6UBAMOMETPUYECKNIA aHAN3 C MOCTPOEHVEM KapT CeTeBOW BU3yanm3aunmn Ans nccnefoBaHus
B3aUMOCBSI3U KypeHUsi, AeNpeccui 1 TPEBOMN B HAay4HOW nTepaType.


https://doi.org/10.17816/CP15690

MNpoBenn nomnck nutepaTtypel B 6azax PubMed, Scopus n Lens ¢ ncnonb3oBaHMeM KNHO4YEBbIX C/10B:
«KypPeHUe», «<HUKOTMHOBAs 3aBUCVIMOCTb», «TPEBOra», «4enpeccusi». 3 oTobpaHHbIX Ny6ankauuni U3Bnekau jaHHble
1 NPOaHaNM31pPoBaan C MOMOLLBIO TakMX BMB6AMOMETPUYECKIX NOoKa3aTenei, Kak AMHaMmka nyeankaumii  LUTUPOBaHNIA;
BeAyLLMe CTPaHbl 1 OpraHu3aunn; Hanbosee BAMATE/IbHbIE aBTOPbI, XXYPHasbl 1 4acTo BCTPeYatoLLMecs KatoyeBble
cnoBa. [lna NoCTpoeHust 1 BU3yanmsauunm ceTeln NpUMeHsv nporpaMMHoe obecriedeHre VOSviewer.

B cooTBeTCTBMM C 3a4aHHBIMY KPUTEPUAMU BKAKOUEHWS B aHann3 BoLAK 138 ctaTeli, ony6iMKOBaHHbIX
B nepuog ¢ 1991 no 2024 r. NpoBefeHHbIN aHaNn3 BbISBUA C/lefyroLLme TeHAEHUNN: MUK My6IMKaLNOHHOM akKTUBHOCTH
npuwencs Ha 2013 r. (10 cTaTeli), Tor4a Kak MakcMmasibHOe YNCI0 LUMTUpOoBaHUiA (549) 3adurkcmpoBaHo B 2008 T.
CornacHo aHanusy, Hanbonee BAVATENbHBIMW OpraHn3aumaMm 6bIIn Npu3HaHbl kadeapa NpodUAaKTUYeCKon
MeAMLIMHLI YHBepcuTeTa KOxHol KanudopHum n kadeapa ncvxmaTpmm MeavumHckol wkonsl Heto-Aopkckoro
yHnBepcuTeTa. Naomi Breslau 3aHs1a nepByo NO3MLMIO Cpesm aBTOPOB MO BAVATENbHOCTHY, a XypHan Nicotine and
Tobacco Research nnanpoBan cpefyn Hay4HbIX XXypHanoB. AHaNM3 K/0YeBbIX C0B BbISBWA NpeobnajaHve cnegyoLmx
TEPMUHOB: «KypeHUue», «Aenpeccus», «<TPeBOra» N «HUKOTUHOBAs 3aBUCMMOCTb».

JaHHbIV 6MbMOMeTpUYecKN aHaNM3 B3aMMOCBS3N KypeH s, Aenpeccum 1 TpeBory npesoctaBnsert
nccnesoBaTensiM U opraHam, opMUPYHOLLMM NOANTUKY B chepe 34paBoOXpaHeHNs, CUCTEMATU3NPOBAHHYH OCHOBY A1
bopMMPOBaHMA MPUOPUTETHBIX HaNPaBAeHWIA HayUYHbIX NCCIeL0BaHWA B 061aCT NCUXMYECKOro 340POBbS U KYPEeHUs.

INTRODUCTION
Tobacco consumption is a global health concern, responsible
for over 8 million deaths annually®. Cigarette smoking is the
most common form of tobacco use worldwide. Smoking
is considered a chronic nicotine dependence disorder that
contributes to numerous non-communicable diseases
(NCDs) [1] and to disabilities affecting physical and mental
health [2, 3]. According to the World Health Organization
2021 factsheet, tobacco use is closely linked to a range of
mental health issues. Smoking is twice as prevalent among
individuals with mental illness? Together, mental illness
and smoking represent two prevalent and debilitating
conditions that pose a significant public health challenge.
Existing literature shows an association between smoking,
depression and anxiety. There are several hypotheses about
this association. One hypothesis is that smoking serves as
a form of “self-medication” for sadness or negative mood,
whereby symptoms of depression and anxiety may increase
the likelihood of smoking. Another hypothesis suggests
that smoking itself may lead to depression and anxiety

by altering an individual's neurocircuitry and increasing
susceptibility to environmental stressors. The relationship
may also be bidirectional, with occasional smoking used
to relieve symptoms but ultimately exacerbating them
over time [4]. Because nicotine has a short half-life and
quickly triggers withdrawal symptoms (including mood
disturbances), smokers may misinterpret the short-term
relief as a genuine anxiolytic effect [4, 5].

Bibliometric analysis (BA) allows researchers to investigate
the development of a discipline over time and to identify new
areas within the field [6]. According to the BIBLIO guideline®,
BAis defined as “a review of all full published papers that
appear in biomedical journals and includes all types of
evidence, such as descriptive studies, observational studies,
experimental studies, qualitative studies, and systematic
reviews in order to account for every single existing piece
of evidence. BA excludes electronic publications ahead of
print since the final publication dates are not known" [7].
The academic impact of research is commonly assessed
by citation counts [8]. BA is considered the key technique
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in performing citation analysis [9]. BA also provides an
overview of the relationship among studies through graphical
representations, tables, network diagrams, typically using
specialized software [10]. Systematic review and meta-
analysis are the traditional methods of reviewing and
evaluating the literature. A systematic review involves the
structured collection, organization, and appraisal of existing
literature [11]. However, this process is time-consuming, and
the number of studies analyzed is limited and susceptible
to bias, raising the risk of excluding important evidence [12].
In meta-analysis, the investigator summarizes empirical
evidence on relationships between variables, while
uncovering associations not directly examined in existing
studies [6]. Hence, meta-analysis is a compelling method,
butitis limited in the studies’ nature and breadth that can
be analyzed. Compared with traditional approaches such
as systematic review and meta-analysis, BA can reduce
bias and yield a broader and more informative overview
of the literature [13].

Existing bibliometric studies on smoking and mental
iliness are limited in scope and highlight several key
research gaps. For example, a significant portion of current
research [14] has focused exclusively on Australia and on
the co-occurrence of physical iliness with serious mental
disorders. As a result, this study lack a global perspective
and treat smoking as one of many physical health issues
rather than a specific area of focus. In addition, other studies
[15, 16] have addressed mental iliness as a single broad
category. This approach hinders a detailed understanding
of the research landscape for specific, high-prevalence
comorbidities like depression and anxiety, making it
difficult to pinpoint research trends and needs in these
areas. To address these gaps, we conducted a BA using
network visualization mapping to examine research on
smoking, depression, and anxiety. Specifically, the study
identifies trends in research publications and keywords,
influential researchers, highly cited works, and leading
research organizations in this field.

METHODS

The literature was searched using PubMed, Scopus,
and Lens.

" ou

The search was based on the keywords “smoking”, “nicotine
dependence”, “depression”, and “anxiety” in the title, abstract

or other publication fields. Boolean operators (AND, OR) were
used to combine these terms effectively. The search was
limited to English-language publications and was conducted
up to August 2024. To ensure research quality, only original
research articles and review papers were included.

The search strategies are as below:

+  PubMed: (“smoke"[MeSH Terms] OR “smoke”[All
Fields] OR “smoke s"[All Fields] OR “smoked”[All
Fields] OR “smokes"[All Fields] OR “smoking"[MeSH
Terms] OR “smoking”[All Fields] OR “smokings”[All
Fields] OR “smoking s"[All Fields]) AND (“tobacco
use disorder"[MeSH Terms] OR (“tobacco”[All
Fields] AND “disorder"[All Fields]) OR “tobacco use
disorder”[All Fields] OR ("nicotine"[All Fields] AND
“dependence”[All Fields]) OR “nicotine dependence”
[All Fields]) AND (“depress anxiety”[Journal] OR
“arch depress anxiety"[Journal] OR (“depression”[All
Fields] AND “anxiety”[All Fields]) OR “depression
anxiety"[All Fields]);

+  Scopus: TITLE-ABS-KEY (smoking AND nicotine AND
dependence AND depression AND anxiety);

+ Lens: smoking AND (nicotine AND (dependence
AND (depression AND anxiety))).

No time restrictions were placed on the literature selection.

Inclusion criteria:
+  papers published in English;
+ observational studies conducted on human
participants;
* narrative and systematic reviews, editorials and
conference papers.

Exclusion criteria:
+ studies that included participants who were
pregnant or had systemic comorbidities;
+ studies examining the association between parental
smoking and offspring outcomes.

Two authors (P.S. and Z.M.) independently screened the
papers retrieved from the electronic searches. Based on
eligibility criteria, both authors independently conducted
a full-text appraisal, compared their assessments, discussed
any discrepancies, and reached a final decision. Inter-rater



reliability was assessed using kappa statistics, yielding
avalue of 0.89, which indicates strong agreement between
the authors.

For data extraction, the following parameters were entered
into a pre-formatted sheet: authors’ names, publication
year, author affiliation, publication trends (frequency of
publications per year from the firstincluded paper), title and
paper type (original research, review, editorial, conference
paper), keywords, and citation counts. Citation counts
were recorded from publication up to August 2024, using
citation metrics from the Scopus database. The impact
factor was based on the journal's homepage and CiteScore
(Scopus).

Data analysis involved constructing bibliometric networks for
the selected papers. Bibliometric indicators were selected
to address the research questions (Table 1). The analysis
considered several aspects, including publication and
citations trends, leading countries and organizations (based
on first author affiliation), influential authors, journals, and
frequently occurring keywords.

Descriptive analysis was conducted for proportions
and means, as applicable. The Statistical Package for the
Social Science (SPSS, version 23, IBM Corp., USA) was used
for all analyzes. VOSviewer software* (version 1.6.18) was
used to construct and visualize the bibliometric networks.
These networks can be constructed based on influential
authors, journals, the top-cited papers, and co-occurrence
patterns of keywords.

Indicators
What is the publication trend?

What type of papers are published on smoking, depression,
and anxiety?

Which countries lead in the publication of research on smoking,
depression, and anxiety?

Who are the most influential authors and which journals
contributing the most articles on smoking, depression,
and anxiety?

What are the leading organizations for research on smoking,
depression, and anxiety?

What is the keyword and citation network of smoking, depression,
and anxiety?

RESULTS

Atotal of 3,259 papers were retrieved from PubMed (n=488),
Scopus (n=824), and Lens (n=1,947). Of these, 381 duplicates
were removed. A further 2,329 non-English papers or those
not meeting eligibility criteria were excluded. The titles and
descriptions of the remaining 549 papers were manually
extracted. An additional 411 papers were excluded based
on study descriptions, leaving 138 papers for the final
analysis (Figure 1 and Table S1in the Supplementary).

The selected papers were published between 1991 and
2024 (Table 2). Figure 2 shows publications over time.
Nine papers were published in both 2008 and 2012, while
publication peaked in 2013 with 10 papers. On average,
4.76 papers were published per year. There were a total
of 110 original research papers. Between 1991 and 2024,
publications came from 32 countries, led by the United
States of America (n=66), followed by the United Kingdom
(n=10) (Figure 3). The total 138 papers received a total of
5,115 citations. The average number of citations per paper
is 37.07. The highest annual citation count was recorded in
2008 (n=549). The citation trends are presented in Figure 4.

The most cited authors

In total, 479 authors contributed to the literature on
smoking, depression, and anxiety. The top five influential
authors were identified based on average citations per

Significance
To determine publication volume to predict the future trend.

To help identify paper types to assist the researcher in identifying
future research directions.

To help understand which country is concentrating more on
smoking, depression, and anxiety.

To help researchers find specific studies, methods, and material
to conduct high-quality research. Also, to help select journals for
future publication.

To help researchers select institutions, universities,
or organizations.

To be an easy search method for future researchers.
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Table 2. Descriptive statistics of selected papers

paper (Table 3). Figure 5 presents the co-citation network

Variables Outcomes of authors with 112 clusters, 1,179 links, and a total link
Total number of selected papers 138 strength of 1,205. Groups of authors in the citation map are
represented by clusters of the same color. Naomi Breslau
Timespan 1991-2024 . . S N .
P was the most influential author, with six publications totaling
Total number of journals 9 711 citations and an average of 118.5 citations per paper.
Minimum- maximum paper published 1-10 The network shows that Naomi Breslau has 16 links and
in a year .
4 a total link strength of 18.
Average papers published per year 4.76
Type 01: paper: - The most influential journals
original researc| 110 (79.71% . .
revgiew 23 (1(6.67%)0) A total of 95 journals reported papers on smoking,
ed'tf?“a' 2 gngg depression, and anxiety. The network of 95 journals is shown
conference paper .45% L L .
in Figure 6. Nicotine and Tobacco Research published 10
z?ggzsnfrﬁ‘fs“hed In total number 32 papers, which received a total of 816 citations, averaging
o 81.60 citations per paper (Table 4).
Total citations 5115
Average citations per paper 37.07 The most influential organizations
Average citations per year per paper 1.28 Atotal of 134 organizations reported their work on smoking,
Authors 479 depression, and anxiety. The top three organizations
Papers per Author 28.81 are presented in Table 5. The Department of Preventive
Medicine at the University of Southern California, the
Authors per paper 3.47 o . .
Keck School of Medicine, Los Angeles, California, and the
Total k d 11 . . .
e 05 Department of Psychiatry, New York University School of
Author's keywords 188 Medicine rank first among the three papers.
4 N
c
.g Total number of papers n=3,259
o searched through database:
o= PubMed (n=488),
€ Scopus (n=824),
g Lens (n=1,947)
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»{ Duplicate record (n=381)
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$ [ Without duplication (n=2,878)
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Figure 1. Flow diagram for selection of papers.

Source: Parkar et al., 2025.

86

Consortium PSYCHIATRICUM | 2025 | Volume 6 | Issue 4



N
N\

6 o
2wt ma - Z

EEEEEETE

87

rtium PSYCHIATRICUM | 2025 | Volume 6 | Issue 4

ure 3. Publication countries

Conso

N N
] 5]
J T & L B



600

500

400

309

300 275

200

Number of citations

100

1991
1993
1995
1997
1999
2002
2003
2004
2005
2006
2007
2008
2008

The most cited papers

Figure 7 presents the citation network of the 138 papers.
Table 6 shows the top 10 cited papers. The paper titled
“The Association of Cigarette Smoking with Depression
and Anxiety: A Systematic Review,” published in 2017 by
Fluharty et al. [4] is the most cited paper having 363 citations.

Keywords analysis

A co-occurrence network analysis of the keywords was
conducted. A total of 118 keywords were identified. For
visualization, mapping of keywords with a minimum
occurrence of 2 threshold 41 words were distributed in four
clusters, as shown in Figure 8. There were 193 links, with
a total link strength of 349. The first cluster (red) includes
12 words with “smoking” the most frequent (n=59), linked
33 times with a total link strength of 101. The second cluster
(green) includes 11 words with “nicotine dependence”
the most frequent (n=23), with 24 links and a total link
strength of 59. The third cluster (blue) included 10 words
with “smoking cessation” the most frequent (n=15), having
17 links and a total link strength of 33. The fourth cluster
(pink) includes eight words with “cigarette smoking” the
most frequent (n=3), having eight links and a total link
strength of 9. The interaction between the nodes influences
smoking behaviors, dependence levels, and cessation
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outcomes. The node characteristics show the smoking
attributes to the frequency of smoking, duration, and level
of dependence. The link strength reflects the relationship
between nodes.

DISCUSSION

The present BA provides novel insights into research trends,
influential authors, journals, and organizations related
to smoking, depression, and anxiety. BAs typically focus
on quantitative indicators such as highly cited authors,
journals, articles, and countries that have significantly
shaped the research domain of smoking, depression,
and anxiety [17]. Additionally, analyzing depression and
anxiety together in relation to smoking may be more
resource-efficient, as it avoids duplication and allows for
a more comprehensive examination of smoking's impact
on mental health. Furthermore, a combined analysis can
capture these complex relationships more effectively than
separate analyzes.

Fluctuating trends were observed in the number of yearly
publications. During the initial years, the publications
were minimal. A gradual increase occurred between 2012
and 2017. This trend is consistent with previous findings
[15, 16]. Publications peaked in 2013 with 10. From 2020
to 2023, publications remained steady. By August 2024,



Table 3. Top five influential authors based on the published papers and average citation per paper

Rank® | Author Published | rotal citations ~ Averagecitation  Average citations
st Naomi Breslau 6 711 118.5 4.62

2nd Adam Matthew Leventhal 5 291 58.2 6.77

3rd Michael ] Zvolensky 4 297 74.25 5.60

3rd Reene D Goodwin 4 104 26 1.89

3rd Richard Hébert 4 2 0.5 0.03

5th Nicola Lindson 3 165 55 15.00

Note: *In the ranking, authors having an equal number of papers were given similar ranks and the subsequent position in the rank was skipped.

e N\
l 80
60
40
20
0
- J

Figure 5. Network visualization map of author co-citations.

Note: Each node on the map represents an author; the size of the circle reflects the number of articles published by them. Cool colors represent fewer
average citations than warm colors. Total clusters — 112; items — 479; links — 1,179; total link strength — 1,205.

Source: Parkar et al., 2025.
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Table 4. Top five most influential journals based on the published papers and average citation per paper

Rank* | Journal ::;::::ed Ii‘::\atlions ::sz’:g:ecr:itation Publisher Impact factor™
1st Nicotine and Tobacco Research 10 816 81.60 Sﬁgd University 4.7 (2022)

2nd Addictive Behaviors 7 180 25.71 Elsevier 4.4 (2023)

3rd Addiction 4 237 59.25 Wiley 6.10 (2022)

3rd E?ﬁflfv‘v’s"e R RGeS SIS 4 379 94.75 Wiley 8.4(2023)

3rd Journal of Dual Diagnosis 4 33 8.25 Taylor & Francis 2.2(2022)

5th American Journal on Addictions 3 71 23.67 Wiley 3.7 (2022)

5th BMC Public Health 3 232 77.33 BioMed Central 4.5 (2022)

5th Drug and Alcohol Dependence 3 27 9.00 Elsevier 4.2 (2023)

5th Journal of Psychiatric Research 3 108 36.00 Elsevier 4.8 (2023)

Note: *Journals with the same number of papers were assigned the same rank, and the subsequent rank was skipped. **The impact factor was based
on the journal’'s homepage and CiteScore (Scopus).
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Figure 6. Network visualization map of influential journals.

Note: Cool colors represent lesser average citations than warm colors. Total clusters — 95; items — 95.

Source: Parkar et al., 2025.
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Published

Rank* | Organization City, State Country papers
1st Department of Preventive Medicine, University of Southern Los Angeles, United States 3
s California, Keck School of Medicine California of America
Department of Psychiatry, New York University School United States
Jat of Medicine B8 Ve of America =
Department of Epidemiology, Mailman School of Public Health, United States
3rd Columbia University New York of America 2
Department of Psychology, Queens College, City University United States
3rd of New York e et of America 2
3rd Department of Sociology and Human Geography, University Oslo Norway 5
of Oslo
Laboratério De Panico E Respiragao, Instituto De Psiquiatria, ) ) )
3rd Universidade Federal Do Rio De Janeiro H© Pa sl Eied] 2
3rd National Center for Chronic Disease Prevention and Health Atlant United States 5
r Promotion, Centers for Disease Control and Prevention anta of America
3rd Va Boston Healthcare System and Boston University School Bost United States 5
r of Medicine oston of America
3rd Respiratory Department, Sotiria Hospital Athens Greece 2

only two publications had been recorded as the year was
just beginning when the data collection began. Given
the urgent need to understand the association between
smoking and NCD — with particular emphasis on mental
illness, especially depression — the number of publications
is expected to increase in the coming years. Increasing
research publications on smoking and depression can
enhance our understanding, guide interventions, and
ultimately improve public health outcomes.

The distribution of publication types provides valuable
insights into ongoing research on the relationship between
smoking, depression, and anxiety. Of the publications,
79.71% were original research. The original papers were
in the form of descriptive studies, with a limited focus on
interventional studies. Similar findings were observed by
Metse et al. [15]. Intervention-focused research suggested
a recent surge in the adoption of clinical trials, although
progress in translating this research into practice has
remained limited [16]. Only 16.67% of the publications
were review papers, indicating that future research will be
driven by the need to address identified gaps or resolve
contradictory findings. Editorials accounted for just 2.17%
of the publications, indicating that, despite the strength of

the empirical work, there has been relatively little scholarly
commentary, potentially limiting theoretical development
and policy guidance in this field.

Geographically, North America contributed 71 papers
(51.45%), with the majority coming from the United States
of America (47.82%). Europe ranked second, contributing
29 papers (21.01%), led by the United Kingdom (7.25%).
This country-level pattern of publication is consistent with
the findings of Rinaldi et al. [16]. Countries with a high
prevalence of smoking, depression, and anxiety often
experience a significant public health burden related to
these issues within their populations®. However, when
certain regions or demographic groups within a country
exhibit a high burden but limited corresponding research
output, it indicates a critical knowledge gap. This difference
is frequently due to a complex interplay of factors,
including insufficient research funding, poor research
infrastructure, and a lack of knowledge or prioritization
of these specific health concerns [27]. In our analysis, very
few papers originated from Asian nations. This suggests
that international funding and scientific collaboration
are crucial, especially for Asian nations with high rates
of tobacco use.


https://www.who.int/europe/news/item/08-11-2021-the-vicious-cycle-of-tobacco-use-and-mental-illness-a-double-burden-on-health

Table 6. Top ten most cited papers

Rank | Author (Year) Title Journal Citations”
The Association of Cigarette Smoking with Depression Nicotine and Tobacco
1st Fluharty etal. (2017) [4] and Anxiety: A Systematic Review Research 363
. ) Tobacco use and cessation in psychiatric disorders: Nicotine and Tobacco
2 Aetois siel, (@) ] National Institute of Mental Health report Research =l
) . . Cochrane Database
3rd Hughes et al. (2007) [19] Antidepressants for smoking cessation of Systematic Reviews 214
Anxiety, depression, and cigarette smoking: A transdiagnostic
4th Leventhal et al. (2015) [20] | vulnerability framework to understanding emotion-smoking | Psychological Bulletin | 204
comorbidity
Sth Lawrence et al. (2009) [21] Smoking and mental illness: results from population surveys BMC Public Health 202
) in Australia and the United States
6th Picciotto et al. (2002) [22] Effect of nlcqtlne and nicotinic receptors on anxiety Neuroreport 167
and depression
Cigarette smoking, nicotine dependence and anxiety
7th Moylan et al. (2012) [23] disorders: A systematic review of population-based, BMC Medicine 159
epidemiological studies
sth Breslau et al. (1991) [24] Nlcotlne Dependence, Major Depression, and Anxiety Archn{es of General 137
in Young Adults Psychiatry
oth Tidey et al. (2015) [25] Smoklng cessation and reduction in people with chronic BM (Online) 130
mental illness
Association of adolescent symptoms of depression and
10th | McKenzie et al. (2010) [26] | anxiety with daily smoking and nicotine dependence in young | Addiction 128
adulthood: Findings from a 10-year longitudinal study
Note: *Citation counts were recorded from publication up to August 2024, using citation metrics from the Scopus database.
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Figure 7. Network visualization map of top cited papers by authors.

Note: Cool colors represent fewer average citations than warm colors. Total clusters — 138; items — 138.

Source: Parkar et al., 2025.
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Identifying influential authors through co-citation analysis
in VOSviewer provides valuable insights into past research.
These authors offer diverse perspectives and insights into
the field. The co-citation map illustrates relationships
among scholars. Our BA identified Naomi Breslau as the
most influential author. Naomi Breslau was an American
sociologist, psychiatric epidemiologist, and professor at
Michigan State University. She passed away in 2018, but her
scholarly impact remains substantial, with an h-index of
129. Other prominent authors include Adam M. Leventhal
and Michael J. Zvolensky. Adam M. Leventhal is a clinical
psychologist and Professor of Population and Public Health
Sciences at the Keck School of Medicine of USC, Los Angeles,
USA. Michael ). Zvolensky is a Professor in the Department
of Psychology at the University of Houston and Director
of the Research on Emotion, Substance Use Treatment
Outcomes, Rehabilitation, & Empowerment Laboratory and
Substance Use Treatment Clinic, West Virginia University.
Our findings differ from those of Rinaldi et al. [16] who
identified Zvolensky as the leading author.

Our findings, consistent with those of Rinaldi et al. [16],
indicated that Nicotine and Tobacco Research was the
leading journal, followed by Addictive Behaviors. The top

five journals primarily focused on nicotine and tobacco,
including research from the bio-behavioral, addiction,
psychiatric disorders, and epidemiology fields, which
had high impact factors. Publishing in specific journals
can help reach a targeted audience and contribute to in-
depth discussions within the research community. It also
increases the research visibility, leading to more citations
and recognition of the researcher.

The Department of Preventive Medicine, the University
of Southern California’s Keck School of Medicine, and
the Department of Psychiatry, New York University
School of Medicine, were two leading organizations each
contributing three papers (2.17%). These institutes not
only advance the research but also foster collaboration,
growth, and influence within the academic community.
Such organizations often have a direct impact on policy
development, public health initiatives, and mental health
interventions related to smoking, depression, and anxiety.
Examining the publications and advocacy efforts of these
organizations can provide insights into the intersection of
research, policy, and practice in these areas.

The most cited paper was “The Association of Cigarette
Smoking with Depression and Anxiety: A Systematic Review”,



published in 2017 by Fluharty et al. [4] and has 363 citations.
This paper systematically reviewed the association between
smoking and depression and anxiety in longitudinal studies.
It reported considerable variation in the associations
between smoking, depression, and anxiety. The second most
cited paper was “Tobacco Use and Cessation in Psychiatric
Disorders: National Institute of Mental Health Report” by
Ziedonis et al. [18] which has received 310 citations since
its publication in 2008. This review examined tobacco
use, nicotine dependence, and smoking cessation among
individuals with mental disorders, particularly those with
anxiety, depression, or schizophrenia.

The three frequently occurring words were smoking (n=59),
nicotine dependence (n=23), and smoking cessation (n=15).
These keywords highlight the need for further research,
as these words form the core link between smoking,
depression, and anxiety. Shared keywords with similar
research are represented by linking lines. For example,
smoking (in red)” (for the author’s keywords
in Figure 8) is part of the words depression, anxiety,

r

the term

tobacco, prevalence, Fagerstrom scale, etc. The width of
the lines connecting keywords to nodes is proportional
to the strength of their co-occurrence. Cluster analysis
of these keywords provides a complex relationship and
cluster dynamics which can lead to targeted interventions
and support strategies. Examining keywords and citation
networks provides a comprehensive, data-driven overview
of the research domain related to smoking, depression, and
anxiety. This approach enables the identification of central
concepts and the clarification of interactions among sub-
concepts [28]; researchers can assess changes in focus,
terminology, and scholarly communication practices.

The BA provides an integrated and up-to-date overview of
research activity. However, because of limited or incomplete
results in published work, often shaped by differing journal
guidelines, evidence cannot be generated. The BA often
addresses these issues by systematizing the consolidation
of various research in similar fields [29].

To our knowledge, this is the second study to use
BA with network visualization mapping in the fields of
smoking, depression, and anxiety following the study
by Rinaldi et al. [16]. This study identified the scholarly
impact and characteristics of publications on smoking
and mental iliness through BA. These findings can inform
researchers in developing research strategies to address
smoking and mental health-related issues. This study
also highlights key bibliometric indicators — such as top

journals, organizations, and keywords — that reaffirm the
interconnectedness of these research areas.

The results of this study should be interpreted with
caution, as they have some limitations. First, the BA was
limited to English-language papers under PubMed, Scopus,
and Lens. As a result, non-English publications and papers
in non-indexed journals were excluded, meaning the
findings may not fully represent all research on smoking,
depression, and anxiety. However, these search engines are
the largest and may contribute to achieving reliable results.
Second, only studies conducted among human participants
were considered. This choice reflects the fact that findings
from human studies are more directly applicable to clinical
practice, and that the complex interactions among smoking,
depression, and anxiety are difficult to replicate in animal
models. Third, this study did not include a country-level
distribution of publications. Acknowledging this omission
provides transparency and indicates a direction for future
research. A separate analysis of country-level publication
patterns could offer valuable insights into global research
trends, collaboration, and knowledge exchange.

Another limitation is that self-citations were not excluded
during citation analysis. Self-citation may create a bias for
both authors and journals. Lastly, the search relied on
broad and complex definitions of smoking, depression, and
anxiety. This makes it difficult to achieve 100% coverage
of the papers. However, every effort was made to include
all pertinent published work with a minimum of irrelevant
literature.

Future BA should include related subject areas, using new
search terms such as smoking and co-morbid substance use
disorders, and other psychiatric disorders to be analyzed
and investigated for future lines of research. Longitudinal
BA could track the evolution of research on smoking,
depression, and anxiety over time. Such analysis would
help identify shifting trends, emerging topics, and enduring
research themes. Integrating BA with a meta-analytical
approach will help to synthesize quantitative data from
multiple studies on the relationship between smoking,
depression, and anxiety. Future work could also explore
how interventions, such as smoking cessation programs and
mental health treatments, shape the research landscape
on smoking, depression, and anxiety.

CONCLUSION
This was the first bibliometric study on smoking, depression,
and anxiety using network visualization mapping. Despite



its limitations, this study provides researchers and
policymakers with baseline data on smoking and mental
iliness. Building on these insights and future directions,
researchers can advance the understanding of the complex
interplay between smoking, depression, and anxiety,
leading to improved interventions, policies, and outcomes
in public health and mental health research.
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Erratum to “Duration Matters:
Anticonvulsant Therapy Linked to Bone
Loss in Interim Cross-Sectional Study”
(Consortium PSYCHIATRICUM, 2025,
Volume 6 Issue 2, doi: 10.17816/CP15553)

doi: 10.17816/CP15766
Erratum | Coo6LueHuMe 06 oLinbKe

Natalia Sivakova, Irina Abramova, Irina Trukhina, HaTanusa CuBakoBa, MpuHa A6pamoBa,
Varvara Rybasova, Mikhail Sorokin, MpuHa TpyxuHa, BapBapa Pbi6acoBa,
Evgeny Kasyanov, Larisa Lukina, Muxaunn CopokuH, EBreHni KacbsiHOB,
Vladimir Mikhailov, Galina Mazo Jlapuca JlykuHa, Bnapummup Muxannos,
FanuHa Maso
V.M. Bekhterev National Medical Research Centre for @IbY «HayuoHanbHsIU MeduyuHcKUl ucciedosamensckuli
Psychiatry and Neurology, Saint Petersburg, Russia YyeHmp ncuxuampuu u Hesposo2uu um. B.M. bexmepesa»

MuH3dpasa Poccuu, CaHkm-llemep6ype, Poccus

In the article “Duration Matters: Anticonvulsant Therapy Linked to Bone Loss in Interim Cross-Sectional Study” by
Natalia Sivakova et al., published in Consortium PSYCHIATRICUM journal (Volume 6 Issue 2), errors were identified
that require correction.
On page 10, in the RESULTS section, the tabular data was incorrectly presented as:
+ The study included 100 adult patients with epilepsy aged 21-60 years (Me=29.0; interquartile range (IQR):
25.0; 43.3) instead of (Me=36.0; interquartile range (IQR): 29.0; 43.0);
+  The control group included 58 somatically healthy volunteers aged 22-60 years (Me=29; IQR: 25; 43) instead of
(Me=29.0; IQR: 25.0; 43.3).
The publisher has corrected the electronic version of the published article and updated it on the journal's website (both
PDF and HTML). The editorial team of the journal hopes that the mistakes could not significantly affect the perception
and interpretation of the published work by readers, and should not become the reason for retraction. The editorial
team and authors apologize to the readers for the mistakes made.

B ctaTbe H.A. CiBakoBOV 1 COaBT. «JINTENBHOCT TePanuny aHTUKOHBY/IbCAaHTaMM Kak GakTop pycka MOTepu KOCTHOW
TKaHW: MPOMEXYTOYUHbIE pe3y/ibTaTbl HAbMHOAATENBHOMO KPOCC-CEKLIMOHHOMO MCCNe0BaHS», OMYyBMKOBaHHOM B XXypHane
Consortium PSYCHIATRICUM (Tom 6 Bbinyck 2), 6bi1a gonyLleHa owwmnbka B ykasaHUmM TabaNYHbIX AaHHbIX B TeKCTe.
Ha ctp. 10, B pa3aene PE3YJIbTATbI 66111 HeKOPPEKTHO yKa3aHbl TabANYHbIE MOKa3aTenu:
+ B wnccnegoBaHme 66110 BrAtoUeHOo 100 B3poC/bIX NaLMEHTOB C anuencuein B Bo3pacte 21-60 net (Me=29.0;
interquartile range (IQR): 25.0; 43.3) Bmecto (Me=36.0; interquartile range (IQR): 29.0; 43.0);
* B KOHTPOAbHY rpynny BOLLAM 58 coMaTM4eckn 340pOBbIX 406poBO/bLIEB B Bo3pacTe 22-60 net (Me=29; IQR:
25; 43) BmecTto (Me=29.0; IQR: 25.0; 43.3).


https://doi.org/10.17816/CP15766

M3paTenbCcTBO BHECI0 M3MEHEHWS B 31EKTPOHHYIO BEPCUIO OMNYy6IMKOBAHHOM CTaTby, 3aMeHUa ee Ha caliTe xXypHana

(PDF 1 HTML). Pesakups >XXypHana HafeeTcsi, UTo AoMyLLeHHble OLLUNOKN He MO/ CyLLEeCTBEHHO NOBANATL Ha BOCNIPUATE

N nHTEPNpEeTaUnio YnTaTenaMmm OI'Iy6}'II/IKOBaHHOIZ pa6OTbI N HE A0J1KHbI ObITb I'IpI/ILiI/IHOIZ peTpakynm npomnsseseHnA.

Pepakuma n aBTOpCKI/Il7I KONNEKTNB NPUHOCAT U3BUHEHUA YNTATENAM 3a AONYyLLEHHbIe OLLNBKM.

Sivakova NA, Abramova IV, Trukhina IYu, Rybasova VP,
Sorokin MYu, Kasyanov ED, Lukina LV, Mikhailov VA,
Mazo GE. Erratum to “Duration Matters: Anticonvulsant
Therapy Linked to Bone Loss in Interim Cross-Sectional
Study” (Consortium PSYCHIATRICUM, 2025, Volume 6
Issue 2, doi: 10.17816/CP15553). Consortium PSYCHIATRICUM.
2025;6(4):CP15766. doi: 10.17816/CP15766
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