
84 Consortium Psychiatricum   |   2022   |   Volume 3   |   Issue 2CC BY-NC-ND 4.0 license  © Authors, 2022

Modeling Suicidality Risks
and Understanding the Phenomenon
of Suicidality Under the Loop 
of the COVID-19 Pandemic: National
Findings of the COMET-G Study
in the Russian Population 
Моделирование суицидального риска и понимание феномена суицидальности 
через призму пандемии COVID-19: национальные результаты международного 
исследования COMET-G в российской популяции
doi: 10.17816/CP167

Original research 

Timur Syunyakov,1,2,3 Alexey Pavlichenko,2 

Petr Morozov,1,4 Ilya Fedotov,5 

Viktoriia Filatova,1 Arseny Gayduk,1 

Yulia Ignatenko,2 Anna Spikina,6 

Anna Yashikhina,1,7 Mikaella Patsali,8 

Konstantinos Fountoulakis,9 

Daria Smirnova1,7,10

Тимур Сюняков,1,2,3 Алексей Павличенко,2 

Пётр Морозов,1,4 Илья Федотов,5 

Виктория Филатова,1 Арсений Гайдук,1 

Юлия Игнатенко,2 Анна Спикина,6 

Анна Яшихина,1,7 Микаэлла Патсали,8 

Константинос Фунтулакис,9 

Дарья Смирнова1,7,10

1 International Centre for Education and Research 

in Neuropsychiatry, Samara State Medical University, 

Samara, Russia
2 Mental Health Clinic № 1 n.a. N.A. Alexeev of Moscow 

Healthcare Department, Moscow, Russia
3 Zakusov Institute of Pharmacology, Moscow, Russia
4 Russian National Research Medical University 

n.a. N.I. Pirogov, Moscow, Russia
5 Ryazan State Medical University, Ryazan, Russia
6 Saint Petersburg Psychoneurological Dispensary № 2, 

Saint Petersburg, Russia
7 Samara State Medical University, Samara, Russia
8 Hellenic Open University, Patras, Greece
9 Aristotle University of Thessaloniki, Thessaloniki, Greece
10 V.M. Bekhterev National Medical Research Center 

for Psychiatry and Neurology, Saint Petersburg, Russia

1 Международный научно-образовательный центр 

нейропсихиатрии, Самарский государственный 

медицинский университет, Самара, Россия
2 ГБУЗ «Психиатрическая клиническая больница № 1 

им. Н.А. Алексеева Департамента здравоохранения 

города Москвы», Москва, Россия
3 ФГБНУ «НИИ Фармакологии имени В.В. Закусова», 

Москва, Россия
4 ФГАОУ ВО Российский национальный 

исследовательский медицинский университет 

имени Н.И. Пирогова, Москва, Россия
5 Рязанский государственный медицинский 

университет, Рязань, Россия
6 Санкт-Петербургское ГБУЗ Психоневрологический 

диспансер № 2, Санкт-Петербург, Россия
7 Самарский государственный медицинский 

университет, Самара, Россия
8 Греческий открытый университет, Патры, Греция
9 Университет Аристотеля в Салониках, Салоники, Греция
10 НМИЦ ПН им. В.М. Бехтерева, Санкт-Петербург, Россия

RESEARCH



85Consortium Psychiatricum   |   2022   |   Volume 3   |   Issue 2 

ABSTRACT
BACKGROUND: Suicidality is a complex clinical phenomenon refl ecting vulnerability to suicidal behavior which can 
be explained via the biopsychosocial paradigm and in relationship with a variety of country-specifi c factors. Data on 
suicides within the Russian population are inconsistent (from 11.7 up to 25.1 per 100.000), whereas the population’s 
suicidality risks have not been investigated in detail. Suicidality estimates during the multifactorial infl uence of the 
COVID-19 pandemic could serve as a basis to learn more about this mental health indicator.

METHODS: The current study is a part of the COMET-G international project (40 countries, n=55.589), which represents 
an analysis of data collected from Russia’s general population (n=7714, 33±12 y.o., 61% female) to estimate suicidality 
using the Risk Assessment Suicidality Scale (RASS) and its relationships with socio-demographic, clinical, and life-habit 
characteristics during the COVID-19 pandemic. The evaluation of the statistical data (descriptive statistics, ANOVA, 
LASSO linear regression, signifi cant at α=0.05) was undertaken using TIBCO Statistica.

RESULTS: According to the RASS, at least 20.68%, and up to 29.15%, of the general population in Russia demonstrated 
increased risk of suicidality during the pandemic. Modelling these risks pointed to the key vulnerabilities related 
to mental and behavioral disorders, such as (i) current severe depression and a history of mental disorders, 
(ii)bbipolar disorder, (iii) use of illicit drugs surprisingly outranking the alcohol misuse, and psychiatric compounds 
(hypnotics),  highlighting sleep quality deterioration, (iv) a history of suicide attempts and self-harm — though not 
self-reported changes in depression — in response were predictors of the risk of suicidality, which can be explained by 
the phenomenon of “learned suicidality”, a habitual behavioral suicidality pattern completion accumulated over the 
background. Such (v) socio-demographic indicators as younger age (disregarding the gender factor), a marital status 
of single, having no children, living with fewer people in the household, a recent increase in family confl icts, increased 
need for emotional support, decreased need for communication, and not believing in precautionary measures against 
COVID-19, contributed to the increase of suicidality risk in the context of the pandemic. 

CONCLUSIONS: The fi ndings of this study revealed new suicide risk factors that should be taken into account 
in suicidality risk assessments for the Russian population and in the implementation of suicide prevention programs 
in the region. 

 АННОТАЦИЯ
ВВЕДЕНИЕ: Суицидальность — сложный клинический феномен, отражающий уязвимость к суицидальному 
поведению, который следует объяснять с позиций биопсихосоциальной парадигмы и во взаимосвязи с целым 
рядом специфических для каждой конкретной страны факторов. Данные о суицидах в российской популяции 
противоречивы (от 11,7 до 25,1 на 100 000), а популяционные риски суицидальности детально не изучались. 
Изменения суицидальности в ответ на многофакторное влияние пандемии COVID-19 дают основание для 
более глубокого изучения этого показателя психического здоровья на национальном уровне.

МЕТОДЫ: Настоящее исследование является частью международного проекта COMET-G (40 стран, 
n=55 589). В нем изучались собранные в общей российской популяции (n=7714, 33±12 лет, 61% женщин) 
данные оценки суицидальных тенденций с помощью шкалы оценки риска суицидальности (RASS) 
и анализировались взаимосвязи данного показателя с социально-демографическими, клиническими, 
жизненными характеристиками в период пандемии COVID-19. Статистическая обработка данных 
(описательная статистика, ANOVA, регрессия LASSO, линейная регрессия, значимость при α=0,05) проводилась 
с помощью программы TIBCO Statistica.

РЕЗУЛЬТАТЫ: В период пандемии повышенный суицидальный риск, оцененный по шкале RASS выявлен 
у от 20,68% до 29,15% населения России. По результатам линейной регрессии суицидального риска со стороны 
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психических и поведенческих расстройств выявлены ключевые факторы, ассоциированные с высоким 
риском: (i) текущая тяжелая депрессия и психические расстройства в анамнезе, (ii) биполярное расстройство, 
(iii) употребление наркотиков, значимость которых превышала таковую для фактора употребления алкоголя, 
и прием гипнотиков, сопряженный с ухудшением качества сна. (iv)b Суицидальные попытки и эпизоды 
самоповреждающего поведения, но не усиление депрессии, предсказывали связанное с пандемией 
увеличение суицидальных мыслей и высокий риск суицидальности, что можно объяснить феноменом 
"выученной суицидальности" — паттерном привычной реализации суицидального поведения, выработанным 
в течение прошлого опыта. (v) Такие социально-демографические показатели, как более молодой возраст 
(вне зависимости от гендерного фактора), одинокое проживание вне семьи, отсутствие детей, общее 
небольшое число членов семьи, недавнее увеличение семейных конфликтов, повышенная потребность 
в эмоциональной поддержке, сниженная потребность в общении, неверие в меры предосторожности против 
COVID-19, также ассоциировались с увеличением суицидального риска в условиях пандемии. 

ВЫВОДЫ: Результаты данного исследования выявили новые факторы суицидального риска, которые следует 
учитывать при оценке риска суицидальности для российского населения и при реализации национальных 
программ предотвращения суицидов.

Keywords: COVID-19 pandemic; depression; family confl icts; self-harm; sleep disturbances; social support; suicide 
prevention; suicidality; young age 
Ключевые слова: пандемия; COVID-19; депрессия; семейные конфликты; самоповреждения; нарушения сна; 
социальная поддержка; профилактика самоубийств; суицидальность; молодой возраст

INTRODUCTION 
Suicidal thoughts, attempts, suicides, suicidality, and 
other related self-harm behavior represent complex 
biopsychosocial phenomena, but the key point is that, 
despite the fl uctuating rates of deaths due to suicides 
across the world, and the variety of correlations 
to diff erent etiologies and clinical states, they are 
preventable phenomena [1]. The WHO has published 
its “Practice manual for establishing and maintaining 
surveillance systems for suicide attempts and self-harm” 
and invited national healthcare systems to focus on 
monitoring suicidality among vulnerable population 
groups (1). The Russian Federation adapted the WHO’s 
self-harm monitoring tool and joined the suicide 
prevention program in the mid-2020s [2]. 

Known risk factors for suicide include a history of 
attempted suicide, psychiatric disorders, current suicidal 
thoughts, and a range of social factors including income 
level, life stressors, illness, family relationships, social 
isolation, etc. [3]. However, the presence of these risk factors 
is statistically associated with suicide attempts in only 
10% of cases [3]; nevertheless, the identifi cation of risk 
factors remains an important task for suicide prevention. 

A large number of known risk factors have been present 
during the COVID-19 pandemic, as there are many reports 
that it is associated with high level of distress, increased 
anxiety, and increased rates of clinical depression brought 
by the threat to life, the associated social restriction 
measures, and crucial life changes [4–9]. A systematic 
review of the impact of the COVID-19 pandemic on 
self-harm and suicidal behavior demonstrated that, 
despite the fact that number of deaths due to suicides 
did not change or indeed even decreased in the early 
months of the pandemic, there was evidence of an 
increase in suicides in hospitals, and a rise of suicidal 
ideation among COVID-19 patients, whilst at the same 
time suicide rates varied across diff erent studies, and the 
relationship between suicide and economic problems 
was the only statistically signifi cant fi nding in the majority 
of studiesb[10]. Beyond the deaths due to suicides, a recent 
meta-analysis of 54b studies found increase in suicidal 
ideation in a community sample with 11.84% for suicidal 
ideation, 2.68% for suicides, and 6.11% for self-harm [11]. 
The authors of this research noted that these rates were 
nearly twice as great as in the most recent prepandemic 
meta-analysis of 93 studies [12]. The diff erences in the rates 
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100,000; 2020: 11.3 per 100,000) [34]. However, the number 
of suicides among the male population of Russia has always 
been higher than that for females, despite the reverse 
data on higher rates of suicidal attempts amongst women 
compared to men [33, 35, 36]. Higher suicide rates amongst 
men have been discussed in terms of cultural and other 
country-specifi c issues, including their links to the factors 
of unemployment, fi nancial problems, excessive alcohol 
consumption among men, divorce, and the predominant 
protection of maternity and single mothers by law versus 
the lack of support for fatherhood [37–40]. Importantly, 
the last few decades (that is, long before the start of the 
pandemic) have seen younger people committing suicide 
and, indeed, a frightening rise in the rate of suicide amongst 
youths, particularly among teenagers, in Russia and has 
been interpreted according to a wide variety of factors, 
including social media propaganda containing suicidal 
content, advertisements, and active participation in suicide 
internet games, etc. [41–43]. 

Russia has also demonstrated a response to the stress 
of pandemic through mental health disturbances and 
behavioral changes among various vulnerable populations 
of people living with mental and somatic disorders, 
females, youth, healthcare professionals, the elderly, 
and others [4, 7, 44–48]. Nevertheless, the high levels 
of anxiety and depression in Russia amongst the general 
population have been less frequent than in some other 
Eastern Europe countries [49, 50]. 

Among the various studies focusing on the mental health 
of the general population during the COVID-19 pandemic, 
the majority of scientifi c reports have described signifi cant 
links between suicidality and the stress of the pandemic, 
but only few observations have attempted to estimate 
the population’s suicidality risks and the mediating role of 
socio-demographic, economic, psychological, and clinical 
characteristics acting as protective versus risk factors for 
changes in suicidality in the context of the pandemic [5, 8, 21]. 
Data published from the COMET-G study demonstrated 
the international perspective on suicidality, whereas 
country-specifi c data profi les on suicidality risks have not 
been presented [8]. Understanding the dynamic of suicidality 
risks and suicidality rates and their connections with the 
risk factors in the context of the pandemic is a separate, and 
diffi  cult, task for the international professional community. 
Better knowledge of risks of suicide can result in more 
close monitoring of the risk groups and the development 
of the targeted preventive measures. 

of suicidal behavior may not only be due to an increased 
rate of post-COVID anxiety, depression, neurocognitive 
disturbances, and other neuropsychiatric manifestations 
evoked by the neurotropic nature of SARS-Cov-2 
but also due to “psychodemic” issuesb — a specifi c 
epidemic of mental and neuropsychiatric disorders as 
caused by the stress of the pandemic [4,b13–17]. Previous 
studies demonstrated that the stress of chronic social 
isolation (e.g., quarantine) might lead to polar emotional 
and behavioral deviations such as depression with the 
freezing eff ect of decreased activity and stupor, and an 
aggression with attendant proactive destructive behaviors, 
excitement, and hostility [18]. Moreover, the factor of social 
isolation is strongly associated with suicidal behaviorb[19]. 
Apparently, in the context of pandemic conditions, 
lockdown measures, and the spread of infodemic, 
the sensitive population groups developed either 
autoaggressive behavior and suicidality, accumulating 
in the increased number of mental disturbances over this 
period, or heteroaggressive actions and protests, when 
individuals struggled against wearing masks, their rights 
regarding a choice of vaccination, and even sociopolitical 
issues, in particular, appealing to conspiracy beliefs about 
the artifi cial origins of the novel coronavirus, its purposes 
to provide a control over community, a pathway to arrange 
the economic crisis, etc. [14, 20–25]. These oppositional 
anti-mask and antivaccine attitudes might be also related 
to the hypoactive instinct of self-preservation which is also 
linked to some forms of autoagressive intention (“capability 
for suicide”) due to the lack of self-care, decreased healthy 
volition to stay safe, not to contract the virus, to prevent 
severe disease, or cause a death; thus, this behavior 
also might be explained within the context of self-harm 
and parasuicidal phenomena arising due to the current 
pandemic [26–29]. The increase in suicide rates and 
suicide-related phenomena within the “dual suicide 
and COVID-19 pandemic” have been observed across 
diff erent countries, including Western representatives 
of the European Union and the eastern nations of South 
Asian countries, as well as, far from Eurasian epicenters 
in a distant and prosperous Australia [5, 8, 30–32]. 

Studies of suicidality risks in the Russian Federation are 
rare and have signifi cant limitations due to addressing 
focus group populations or small sample sizes [33]. During 
prepandemic times, the suicide rate within the general 
population in Russia has been gradually decreasing over 
the last two decades (2000: 39.1 per 100,000; 2010: 23.4 per 
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STAI-S subscale for the state of anxiety) [53], Center for 
Epidemiologic Studies Depression Scale (CES-D) [54], 
(iii)bthe items refl ecting subjective feelings of the COVID-19 
pandemic: related worries and fears, recent changes 
in anxiety, depression and suicidality over the period 
of pandemic, as well as (iv) a history of mental disorders, 
somatic disorders, attitudes towards recommended 
protective behavior against COVID-19 virus, and 
(v)bpersonal beliefs about the pandemic’s origins, life 
habit changes like changes in physical activity, eating 
behavior, sleep and sex quality, deviations in social 
media, and substance use. 

The Risk Assessment Suicidality Scale (RASS) has been 
developed as a self-report instrument with an emphasis 
on items describing suicide-related behavior itself [52]. 
This scale consists of 12 items rated on a four-point 
Likert scale with responses ranging from 0 to 3 (Not at all, 
A little bit, Much, Very much, respectively) and assess 
fear of death, intention regarding suicide, enjoyment 
gained from life, and a history of suicide attempts and 
self-harm behavior, with higher scores refl ecting a greater 
tendency towards suicidality. According to the RASS scale 
developers’ recommendations, we have also applied 
an item-based standardization procedure by applying 
specifi c scores to each response to calculate the total 
suicidality risk score [52]. 

Depression was measured using CES-D with cut-off  
in the total CES-D score of >23, as proposed by 
Fountoulakis et al. for clinically relevant depression [55]; 
anxiety was measured using STAI, with a cut-off  in the 
total STAI score of >39 for clinically relevant anxiety [56]. 

As has previously been described elsewhere [4], the 
questionnaire was translated into Russian and double 
checked by back translation into English by bilingual 
speakers. 

Statistical analysis
To prepare database to the analysis, we reviewed and 
transformed (reversed scoring) all the ordinal and some 
dichotomic variables scores (B1, B2, B4, C1, C2, C3, C4, 
D1, D2, D3, D4, E1, E2, E3, E4, E5, E6, E7, F21, G21, H1, 
H2, H3, H4, I1, I2, I3, J1, J2, J3, J4, J5, J6, J7, K1, K2, K3, 
K4, K5, L1, L2, L3, L4, M1, M2, M3, M4, M5, M6, N1, N2, 
N3, N4, O11, O12, O13, Spiritual/Religiousness increase, 
see Supplementary 1 for the variables codes) to unify 
all the measurements in a consistent manner: higher 
values/levels correspond to a higher severity/risk. 

The aims of this study were to estimate suicidality 
rates in the midst of the COVID-19 pandemic within 
the Russian population to evaluate the demographical, 
clinical, behavioral, and environmental factors associated 
with suicidality risks. The results obtained were projected 
onto the general population of the Russian Federation 
and regression models of suicidality risks were created. 

METHODS
Data collection procedures
The data was collected within the multi-center 
cross-sectional study “COvid-19 and MEntal health in 
Ternational (COMET-G) study in General population” of 
40bcountries. The design of this study has been described 
in detail and published in the supplementary materials 
to the earlier publications [4, 51]. Data was obtained 
through an online self-report questionnaire that consisted 
of 120 items. Responses were collected anonymously via 
an online link with automatic recording of responses via 
Google Forms. The fi rst page of the online questionnaire 
included the declaration of voluntarily consent for 
participation, so respondents could only proceed to the 
main questionnaire after indicating their consent. Study 
approval was granted by the Ethics Committee of the Faculty 
of Medicine, Aristotle University of Thessaloniki, Greece.

The link to the questionnaire was distributed via 
personal and professional contacts of investigators using 
messengers, social media groups, websites, and the 
mobile application Appbonus. The response registration 
period in Russia started on May 29th (fi rst response) and 
lasted till December 16th, 020 through several waves 
of the questionnaire’s circulation based on regular 
reminders. As far as the majority of valid (complete 
and unique) responses (n=7714, 99%) were registered 
during the period from May 29th to August 21st 2020, 
we used this particular sample in order to restrict the 
eff ects of eventual external confounders and to provide 
the consistent data analysis. Thus, responses from 
those who were ≥18 years old and who sent a response 
between May 29th and August 21st, 2020, were included 
in the analysis.

Measurement tools
The online self-report questionnaire consisted of 
120 items, including (i) socio-demographic characteristics 
of participants, (ii) the Risk Assessment Suicidality 
Scale (RASS) [52], State-Trait Anxiety Inventory (STAI, 
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history and patterns (n=4), sex (n=4), recent change 
in suicidal behavior (n=1), religiousness (n=1), depression 
and anxiety scores threshold (n=2), history of self-reported 
mental health disorder and psychiatric treatment (n=11); 
for the entire set of variables, see Supplementary 1). For 
this purpose, we used the Lasso regression method with 
a Max of 100 for the Lambda constant, 0.0001bLambda 
ratio, 10.000 Max iterations with a 10-fold cross-validation 
to a Max of 30 variables to retain. This method was 
intended to perform a penalized estimation of the 
linear regression by applying the cycles of regularization 
in order to minimize the objective Lambda function and to 
determine a feasible set of explanatory variables based 
on a large set of variables by removing those variables 
with weak explanatory capacity and thus to enhance the 
prediction accuracy and interpretability. 

Those variables that survived in the LASSO regression 
after minimal Lambda values were achieved were 
entered as either categorical or continuous predictors, 
respectively, into two General linear regression best 
subset models with R2 selected as a goodness criterion 
and the total standardized RASS score as the dependent 
variable. For the general regression model with the 
ordinal variables treated as categorical, an ANOVA with 
post-hoc Bonferroni correction for multiple comparisons 
was performed to calculate the total RASS score mean 
values (Mean) with 95% confi dence intervals (CIs) across 
the categories and to evaluate the between-group 
comparisons. 

All statistical procedures were estimated as signifi cant 
at α=0.05. Statistical analysis was performed using TIBCO 
Statistica (TIBCO Software Inc., 2018; Statistica data 
analysis software system, version 13. http://tibco.com).

RESULTS
Socio-demographic and mental health 
characteristics of the study sample 
Among overall 7777 valid cases from the Russian 
study sample of the COMET-G dataset (age ≥18 years 
old, complete cases), 7714 fulfi lled the inclusion 
criteria for the analysis (Mean (SD) age: 32.98 
(11.96), 60.77% (n=4688) females, 36.57% (n=2821) 
males, and 2.66% (n=205) of non-binary gender 
who preferred not to disclose this information. See 
socio-demographic (raw and weighted results) and 
general medical/mental health characteristics (raw 
results) of the study sample in Tablesb1 and 2, respectively. 

First, to characterize the general study population 
we used descriptive statistics with continuous variables 
described as means and standard deviations (S.D.) and 
categorical variables as absolute and relative frequencies 
per category. 

As a second step, we projected our survey data onto the 
entire adult (≥18 years old) population of Russia using 
population data registered by the Federal State Statistics 
Service on December 31st, 2020 [57]. We calculated a 
population distribution by set age groups (18–19, 20–24, 
25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 
65–69, 70–74, 75–79, 80–84, >84 years), gender (male, 
female) and residence (urban, village) and made a raking 
weighting of our survey data by applying a weight to every 
case in terms of descriptive analysis of socio-demographic 
variables and total RASS scores. Also, insofar as the RASS 
scale has no clearly defi ned cut-off s, we analyzed total 
RASS score (both raw and standardized) distributions 
and D’Agostino Skewness against the normal distribution 
to determine normal scores’ cut-off s and the proportion 
of the population with abnormal scores. 

Finally, to determine demographical, clinical, behavioral, 
and external factors associated with suicidality risks 
we processed standardized RASS scores using several 
regression models. The fl ow-chart for the regression 
analysis can be found in the supplementary materials 
(FigurebS1). Insofar as most of variables were ordinal 
and could be treated either as categorical or continuous 
variables, we used them in two diff erent types of 
regression analyses. The fi rst approach was based on 
coding all the ordinal variables as of a continuous type 
in order to evaluate the linear relationships between 
them and the total RASS score, whilst the second analysis 
treated the ordinal variables as a categorical data type 
in order to determine specifi c responses that act as either 
risk or protective factors. 

Prior to each regression analysis we screened 
for strongest predictors among the list of the three 
continuous (year of birth, STAI-S, and CES-D total 
scores) and 73bcategorical/ordinal variables (items of the 
questionnaire — socio-demographical features (n=9), 
general health (n=3), COVID-19-related worries and fears 
(n=4), COVID-19 associated protective behavior (n=4), 
family relationships and stressors (n=7), recent changes 
in emotional state (n=2), physical activity changes (n=4), 
eating behavior changes (n=3), common misconceptions 
and misbeliefs (n=7), sleep quality (n=4), substances use 
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Table 1. Socio-demographic characteristics of the Russian study sample

Variables N=7714 Population ≥18 years 
data (N=116082939 
on December 31st, 2020)

Weighted study data 
(N=117107057)

Age, Mean (SD) 32.975 (11.96) 47.273 (17.710)

Gender, n (%)

Female 4688 (60.77%) 63686983 (54.86%) 65251223 (55.46%)

Male 2821 (36.57%) 52395956 (45.14%) 52395956 (44.54%)

Other 205 (2.66%) 0 (0%)

Residence (A3), n (%)

Capital City 1131 (14.66%) 15485117 (13.22%)

City >1 million population 2304 (29.87%) 30935599 (26.42%)

City (100 000 – 1 million population) 2058 (26.68%) 25391823 (21.68%)

Town (20 000 – 100 000 inhabitants) 969 (12.56%) 12272249 (10.48%)

Town (<20 000 inhabitants) 327 (4.24%) 4700320 (4.01%)

Urban subtotal 6789 (88.0%) 87206206 (75.12%) 89261572 (75.87%)

Rural area — Village 925 (11.99%) 28876733 (24.88%) 28385608 (24.13%)

Education (A7), n (%)

Elementary school (<9 years) 700 (9.07%) 10505956 (8.93%)

High school (9–12 years) 2804 (36.35%) 39960656 (33.96%)

Bachelor’s Degree 1365 (17.70%) 18975764 (16.13%)

University 2512 (32.56%) 41993808 (35.69%)

Scientifi c degree 333 (4.32%) 6225524 (5.29%)

Marital status (A4), n (%)

Married (or in a civil partnership) 3204 (41.53%) 58005900 (49.53%)

Single 2259 (29.28%) 24146909 (20.62%)

Live with someone without an offi  cial relationship 850 (11.02%) 8238633 (7.04%)

Divorced (or estranged) 594 (7.70%) 12041073 (10.28%)

Widower 108 (1.40%) 8040584 (6.87%)

Other 699 (9.06%) 6633958 (5.66%)

Living with (A5), n (%)

Alone 1076 (13.95%) 21986990 (18.78%)

2 2328 (30.18%) 39125928 (33.41%)

3 1955 (25.34%) 25355665 (21.65%)

4 1503 (19.48%) 17970605 (15.35%)

5+ 852 (11.04%) 12667869 (10.82%)

Number of children (A6), n (%)

0 3957 (51.30%) 34946699 (29.84%)

1 1817 (23.55%) 34593877 (29.54%)

2 1460 (18.93%) 36652231 (31.30%)

3 346 (4.49%) 7846593 (6.70%)

4 134 (1.74%) 3067659 (2.62%)
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Table 2. Mental health characteristics of the Russian population study sample

Variables Overall (N=7714)

General perception of health condition (B1), n (%)

Bad 279 (3.62%)

Moderate 1370 (17.77%)

Good 2483 (32.20%)

Very good 1205 (15.63%)

Perfect 2373 (30.78%)

RASS total normalized score, Mean (SD) 386.97 (277.51)

Current anxiety level. STAI Mean total score (SD) 44.92 (11.71)

Clinically relevant anxiety. STAI >39, n (%) 5047 (65.43%)

Current depression level. CES-D, Mean total score (SD) 18.01 (11.82)

Clinically relevant depression, CES-D >23, n (%) 2327 (30.17%)

Anxiety changes during pandemic (F21), n (%)

Much worse 905 (11.73%)

A little worse 2271 (29.44%)

The same 3940 (51.08%)

A little better 373 (4.84%)

Much better 225 (2.92%)

Depression changes during pandemic (G21), n (%)

Much worse 991 (12.85%)

A little worse 1836 (23.80%)

The same 4200 (54.45%)

A little better 428 (5.55%)

Much better 259 (3.36%)

Reported mental disorder in history (B5), n (%)

No reported mental disorder in history 5933 (76.91%)

Reported anxiety disorder in history 970 (12.57%)

Reported depression in history 961 (12.46%)

Reported psychosis in history 179 (2.32%)

Reported bipolar disorder in history 167 (2.16%)

Reported other mental disorder in history 280 (3.63%)

Reported psychiatric treatment in history (B6), n (%)

No psychiatric treatment reported 6798 (88.13%)

Reported psychotherapy history 365 (4.73%)

Reported antipsychotics use in history 233 (3.02%)

Reported antidepressants use in history 457 (5.92%)

Reported anxiolytics use in history 245 (3.18%)
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Figure 1a. The total RASS normalized score in the Russian population study sample adjusted to the Russian general 
population statistics: histogram (left) and the cumulative distribution function (CDF) diagram (right).

Note: The lines represent locally weighted scatterplot smoothing (Lowess) fi t.  

Weights calculation results based on the raking analysis 
can be found in the Supplement (Table S1). The 
socio-demographical characteristics of the weighted 
study population are very close to those of the general 
population (Table S1) making it reasonable to project 
the study results onto the general population.

Almost half (n=3435, 44.53%) of the respondents lived 
in either the capital or cities with populations of greater 
than 1 million people. 54.58% of the respondents were 
educated to at least high school level (n=4210). The 
largest proportion of respondents were in a relationship 
(n=4054, 52.55%) and lived with someone else (n=6638, 
86.05%), 51.3% did not have children (n=3957). The 
majority described their general health as being better 
than moderate (n=6061, 78.57%), while poor medical 
health was observed only in 279 persons (3.62%). 
Nevertheless, nearly two-thirds of participants (n=5047, 
65.43%) reported clinically relevant anxiety levels based 
on the STAI-S total score of >39, while less than one-
third (n=2327, 30.17%) of participants demonstrated 
depression with a CES-D depression score of >23. 
More than a half of the study population felt that their 
anxiety or depression levels had not changed or had 
even improved during the pandemic (n=4538, 58.83%; 
n=4887, 63.35%), while 3176 (41.17%) participants 
and n=2827 (36.65%) experienced a deterioration in 
either anxiety or depression, respectively. Most of the 

respondents indicated no history of any mental disorder 
(n=5933, 76.91%) or psychiatric treatment (n=6798, 
88.13%), while a known history of anxiety disorder, 
depression, “psychosis”, bipolar disorder, or other 
mental disturbances were reported by 970 (12.57%), 
961 (12.46%), 179 (2.32%), 167 (2.16%), and 280 (3.63%), 
respectively. A history of antidepressant treatment was 
among the most common of treatments (n=457, 5.92%), 
followed by psychotherapy (n=365, 4.3%), anxiolytics 
(n=245, 3.18%), and use of antipsychotics (n=233, 3.02%); 
some of the respondents received more than one type 
of treatments.

Statistical model of the suicide risk 
in the Russian population
The distribution of RASS total normalized scores in the 
study population is skewed (Skewness=0.825, D’Agostino 
Skewness=26.06, p <0.0001) to the right after the score 
of >500 (29.2%) (Figure 1a). Projection of these results onto 
the Russian population aged older than 18 suggest that 
20.68% of the general population might have an increased 
suicidal risk (RASS standardized total score >500) (Figure 1b).

Suicide risk and protective factors 
in the Russian study sample
Overall, among the 76 variables of the COMET-G 
protocol, the following variables were selected based 
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Figure 1b. The total RASS normalized score in the Russian population study sample adjusted to the Russian general 
population statistics: histogram (left, presented in percentage) and the cumulative distribution function (CDF) diagram (right).

Note: The lines represent locally weighted scatterplot smoothing (Lowess) fi t.  

Table 3. The best subset general linear regression model for fi tting regressor variables and explaining the variety of the 
RASS total suicidality scores in the Russian population study sample

Model type Mult. 
R2

Adj. 
Mult. 
R2

SS Df 
model

MS SS 
residual

Df 
residual

MS 
residual

F p

All variables as continuous 0.428 0.426 253957392 22 11543518 340020457 7691 44210.2 261.1 <0.0001

All variables as categorical 0.443 0.440 263011138 32 8219098 330966711 7681 43089 190.7 <0.0001

on the LASSO regression: (A2) Year of birth, (A4) Marital 
status, (A6) Number of children, (B5) Reported history 
of bipolar disorder, (B5) Reported history of depression, 
(B5) Reported history of other mental disorders, (B6) 
Reported antipsychotics use in history, CES-D >23, CES-D 
total score, (L3) Use of hypnotics, (L4) Nightmares, (M2) 
History of alcohol use, (M3) History of illicit drug use, No 
reported history of mental disorder, (O11) Recent change 
in suicidal thoughts, from the analysis of ordinal variables 
coded as continuous (see Figure S2 in Supplements for 
detailed results), and (A2) Year of birth, (A4) Marital status, 
(A7) Number of people in household, (B5) No reported 
history of mental disorders, (B6) Reported history of use 
of antipsychotics, (B5) Reported history of bipolar disorder, 
(B5) Reported history of depression, (B5)bReported history 
of other mental disorders, CES-D >23, CES-D total score, 
(D3) Precautions can help to prevent the spread of the 
virus, (E1) Need to communicate, (E2)bNeed for emotional 

support, (E3)b Family confl ict, (L3) Use of hypnotics, 
(L4)bNightmares, (M2) Alcohol use in history, (M3) Illicit 
drugs use in history, from the analysis of ordinal variables 
coded as categorical (seebFigurebS3 in Supplements for 
detailed results).

These regressors were included in the two fi nal best 
subset general linear regression models. The fi nal best 
subset models were signifi cant and explained 42.8% and 
44.0% of the RASS suicidal risk score variability (Table 3). 
Univariate data analyses of the model are summarized 
in Tables 4 and 6. Tables 5 and 7 report the eff ects 
of parameter estimates where B and β measurements 
can be used to explain the nature of an association 
between each regressor and the RASS total score, with 
positive values refl ecting an increased risk while negative 
values indicate a protective eff ect. 

The following variables predicted the RASS total 
standardized score in a linear manner: CES-D total 
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between the RASS score and age (year of birth), as well as 
the interactions between age and gender. Being married, 
being a widower, and having 1–3 children served as 
protective factors against the development of suicidality, 
the variables describing good sleep quality without use 
of hypnotics, no history of alcohol or illicit drug use, and 
having no current depression or history of any mental 
disorders were associated with a statistically signifi cant 
lower RASS total standardized score, whereas other 
responses have been correlated with higher suicidality 
risk scores. Distribution of the RASS total standardized 
scores by age and gender demonstrated no apparent 
diff erence between males and females, but presented a 
clear increase of suicidality among youngers (Figure 2). 
As only 2.66% (n=205) described their gender as “other”, 
the age-by-gender distribution of this subpopulation 
may show inconsistent results, however. 

score, CES-D total score >23, year of birth, history 
of use of illicit drugs and alcohol, history of depressive 
disorders, nightmares, and use of hypnotics, believing 
that precautions can help to prevent the spread of 
COVID-19, recent changes in family confl icts, number 
of people in household, need for emotional support 
and communication (Tables 4 and 5). Regression with 
the ordinal variables, coded as categorical, showed 
that the factors of recent changes in suicidal thoughts 
and the number of children predicted the RASS total 
normalized score in a non-linear manner (Tables 6bandb7). 
Finally, the history of some mental disorders and the 
use of antipsychotics also predicted the RASS total 
standardized score.

Table 8 demonstrates the marginal mean values of 
RASS total scores based on the level of the categorical 
regressor. Figure 2 notably depicts an association 

Table 4. Univariate continuous data analysis of the general linear model predicting the RASS total standardized suicidality 
scores in the Russian population study sample

Eff ect SS df MS F p Partial 
η2

Non-
centrality

Observed 
power 
(α=0.05)

Intercept 4078652 1 4078652 92.256 <0.001 0.012 92.26 1.00

CES-D Total score 16781198 1 16781198 379.578 <0.001 0.047 379.58 1.00

A2. Year of birth 4726106 1 4726106 106.901 <0.001 0.014 106.90 1.00

M3. Illicit drugs use in history 4583386 1 4583386 103.673 <0.001 0.013 103.67 1.00

B5. Reported depression in history 4483258 1 4483258 101.408 <0.001 0.013 101.41 1.00

M2. Alcohol use in history 2766860 1 2766860 62.584 <0.001 0.008 62.58 1.00

L4. Nightmares 2699870 1 2699870 61.069 <0.001 0.008 61.07 1.00

E3. Family confl icts 2009256 1 2009256 45.448 <0.001 0.006 45.45 1.00

L3. Use of hypnotics 1492063 1 1492063 33.749 <0.001 0.004 33.75 1.00

A4. Marital status 1470723 5 294145 6.653 <0.001 0.004 33.27 1.00

B5. Reported bipolar disorder in history 1301404 1 1301404 29.437 <0.001 0.004 29.44 1.00

B5. Reported other mental disorder in history 1299200 1 1299200 29.387 <0.001 0.004 29.39 1.00

D3. Precautions can help to prevent 
the spread of the virus

1109357 1 1109357 25.093 <0.001 0.003 25.09 1.00

A7. Number of people in household 690377 1 690377 15.616 <0.001 0.002 15.62 0.98

E2. Need for emotional support 682440 1 682440 15.436 <0.001 0.002 15.44 0.98

CES-D >23 393136 1 393136 8.892 0.003 0.001 8.89 0.85

B6. Reported antipsychotics use in history 321795 1 321795 7.279 0.007 0.001 7.28 0.77

E1. Need to communicate 258079 1 258079 5.838 0.016 0.001 5.84 0.68

B5. No reported mental disorder in history 113791 1 113791 2.574 0.109 0.000 2.57 0.36

Error 340020457 7691 44210 b b b b b

Note: Predictors are estimated as continuous variables and sorted by partial η2 eff ect size.
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Table 5. General regression model predicting the RASS total standardized suicidality scores in the Russian population study 
sample based on continuous variables output

Predictor Level of eff ect B S.E. 
of B

t p LCL 
95% 
of B

UCL 
95% 
of B

β S.E. 
of β

LCL 
95% 
of β

UCL 
95% 
of β

Intercept -4582.89 477.14 -9.60 <0.001 -5518.21 -3647.58

A2. Year of birth 2.48 0.24 10.34 <0.001 2.01 2.95 0.11 0.01 0.09 0.13

M3. Illicit drugs use 
in history

76.68 7.53 10.18 <0.001 61.92 91.44 0.10 0.01 0.08 0.12

CES-D total score 7.68 0.39 19.48 <0.001 6.90 8.45 0.33 0.02 0.29 0.36

B5. Reported depression 
in history

No -50.21 4.99 -10.07 <0.001 -59.98 -40.43 -0.12 0.01 -0.14 -0.10

M2. Alcohol use in history 60.21 7.61 7.91 <0.001 45.29 75.13 0.07 0.01 0.06 0.09

L4. Nightmares 22.02 2.82 7.81 <0.001 16.50 27.54 0.08 0.01 0.06 0.10

E3. Family confl icts 15.97 2.37 6.74 <0.001 11.33 20.62 0.06 0.01 0.04 0.08

L3. Use of hypnotics 17.02 2.93 5.81 <0.001 11.28 22.76 0.06 0.01 0.04 0.08

B5. Reported bipolar 
disorder in history

No -48.07 8.86 -5.43 <0.001 -65.44 -30.70 -0.05 0.01 -0.07 -0.03

B5. Reported other mental 
disorder in history

No -37.66 6.95 -5.42 <0.001 -51.28 -24.04 -0.05 0.01 -0.07 -0.03

D3. Precautions can help 
to prevent the spread 
of the virus

11.77 2.35 5.01 <0.001 7.16 16.37 0.05 0.01 0.03 0.06

A7. Number of people 
in household

-8.53 2.16 -3.95 <0.001 -12.76 -4.30 -0.04 0.01 -0.05 -0.02

E2. Need for emotional 
support

-13.02 3.31 -3.93 <0.001 -19.52 -6.52 -0.04 0.01 -0.06 -0.02

A4. Marital status Married 
(or in a civil 
partnership)

-20.55 5.30 -3.88 <0.001 -30.93 -10.16 -0.04 0.01 -0.06 -0.02

CES-D >23 Yes 14.31 4.80 2.98 0.003 4.90 23.72 0.05 0.02 0.02 0.08

B6. Reported 
antipsychotics use
in history

No -20.63 7.65 -2.70 0.007 -35.62 -5.64 -0.03 0.01 -0.04 -0.01

E1. Need to communicate 7.53 3.12 2.42 0.016 1.42 13.64 0.03 0.01 0.00 0.05

A4. Marital status Single 11.71 5.91 1.98 0.047 0.13 23.30 0.02 0.01 0.00 0.04

A4. Marital status Live with 
someone 
without 
an offi  cial 
relationship

12.43 7.44 1.67 0.095 -2.16 27.01 0.02 0.01 0.00 0.03

B5. No reported mental 
disorder in history

No 6.88 4.29 1.60 0.109 -1.53 15.29 0.02 0.01 0.00 0.05

A4. Marital status Divorced 
(or estranged)

9.00 8.33 1.08 0.280 -7.33 25.33 0.01 0.01 -0.01 0.03

A4. Marital status Other 0.28 8.17 0.03 0.972 -16 16 0.00 0.01 -0.02 0.02

Note: Positive values of B or β indicate an increase in suicidal risk, whilst negative values denote protective factors; the predictors are 
sorted by p-level. 
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Therefore, our results indicate that, at least 20%, and as 
high as 30%, of the study population demonstrated an 
increased suicidality risk during the pandemic in 2020. 
Similar results were observed in an Australian study [32], 
where 27.5% of population sample during COVID-19 
(March 19th, 2020 – April 15th, 2020) reported suicidal 
thoughts. In the UK, suicidal thoughts and ideas of 
self-harm have been occurring more frequently 
in patients with COVID-19 diagnosis (33%) than in the 
general population (18% — suicidal thoughts, 5% — 
self-harm ideas). The same tendency was observed 
in China (up to 27% with suicidal thoughts among 
infected patients; 24.5% among Wuhan hospital patients; 
29.7%b among adolescents during the fi rst pandemic 
wave vs. 22.5% across the second wave), and suicidality 
has increased in the Danish, Greek, Indian, and the 
Japanese general populations and in other countries of 
Eurasiab[10, 51, 59–62]. However, there was no evidence 
of any signifi cant increase in suicide rates in response 
to the pandemic; the Czech Republic, Italy, Poland, and 

DISCUSSION
To our knowledge, the current work represents the fi rst 
large-scale study that evaluates suicidality rates in the 
Russian general population in the context of the COVID-19 
pandemic. Our study sample included 7714 respondents 
whose socio-demographic characteristics were consistent 
with the data for the general population of Russia and 
have been weighted for data analysis purposes [57]. 

Graphic analysis of the RASS total suicidality score 
distribution in our study sample shows that it is clearly 
skewed towards to the right after a score of 500, while in the 
score range from 0 to 500 the shape of the distribution 
is normal (Figures 1a, 1b). Thus, normalized scores over 
500 on the RASS scale may refl ect an increased suicidality. 
In our study sample, 2249 (29.15%) respondents had 
a normalized total RASS score higher than 500. The RASS 
scores distribution violated the hypothesis of a normal 
distribution, but even if we would accept this hypothesis, 
we would observe 1595 (20.68%) respondents with a total 
score higher than 664.5 (Mean 387.00 plus 1SD=277.51). 

Table 6. Univariate categorical data analysis of the general linear model predicting the RASS total standardized suicidality 
scores in the Russian population study sample

Predictor SS df MS F p Partial 
η2

Non-
centrality

Observed 
power 
(α=0.05)

Intercept 2635321 1 2635321 61,160 <0.001 0,008 61,16 1,00

CES-D total score 13943609 1 1,4E+07 323,600 <0.001 0,040 323,60 1,00

O11. Recent change in suicidal thoughts 11823509 4 2955877 68,599 <0.001 0,034 274,40 1,00

M3. Illicit drugs use in history 5163497 2 2581748 59,917 <0.001 0,015 119,83 1,00

Reported depression in history 4384887 1 4384887 101,764 <0.001 0,013 101,76 1,00

A2. Year of birth 3471227 1 3471227 80,559 <0.001 0,010 80,56 1,00

M2. Alcohol use in history 3070752 1 3070752 71,265 <0.001 0,009 71,27 1,00

L4. Nightmares 2777783 4 694446 16,117 <0.001 0,008 64,47 1,00

B5. Reported other mental disorder 
in history

1652906 1 1652906 38,360 <0.001 0,005 38,36 1,00

B5. Reported bipolar disorder in history 1546127 1 1546127 35,882 <0.001 0,005 35,88 1,00

L3. Use of hypnotics 1377382 4 344345 7,992 <0.001 0,004 31,97 1,00

A4. Marital status 832964 5 166593 3,866 0,002 0,003 19,33 0,94

A6. Number of children 421692 4 105423 2,447 0,044 0,001 9,79 0,71

B6. Reported antipsychotics use in history 394881 1 394881 9,164 0,002 0,001 9,16 0,86

CES-D >23 141110 1 141110 3,275 0,070 0,000 3,27 0,44

B5. No reported mental disorder in history 25797 1 25797 0,599 0,439 0,000 0,60 0,12

Error 330966711 7681 43089 b b b b b

Note: Predictors are estimated as categorical variables and sorted by partial η2 eff ect size.
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Table 7. General regression model predicting the RASS total standardized suicidality scores in the Russian population study 
sample based on categorical variables output

Eff ect Level of eff ect B S.E. 
of B

t p LCL 
95% 
of B

UCL 
95% 
of B

β S.E. 
of β

LCL 
95% 
of β

UCL 
95% 
of β

Intercept -3903 499 -7.82 <0.001 -4881 -2924

A2. Year of birth 2.26 0.25 8.98 <0.001 1.76 2.75 0.10 0.01 0.08 0.12

CES-D total score 7.04 0.39 17.99 <0.001 6.27 7.80 0.30 0.02 0.27 0.33

M2. Alcohol use in history I did not drink much -31.68 3.75 -8.44 <0.001 -39.03 -24.32 -0.08 0.01 -0.10 -0.06

M3. Illicit drugs use in history I did not use it -67.47 7.64 -8.83 <0.001 -82.45 -52.50 -0.08 0.01 -0.10 -0.07

O11. Recent change 
in suicidal thoughts

Very much decreased -79.97 7.63 -10.49 <0.001 -94.92 -65.03 -0.11 0.01 -0.13 -0.09

O11. Recent change 
in suicidal thoughts

Decreased a bit 99.32 10.51 9.45 <0.001 78.71 119.94 0.11 0.01 0.09 0.14

O11. Recent change 
in suicidal thoughts

Neither increased, 
nor decreased

-45.87 4.76 -9.63 <0.001 -55.20 -36.54 -0.10 0.01 -0.12 -0.08

B5. Reported depression 
in history

No -49.76 4.93 -10.09 <0.001 -59.43 -40.09 -0.12 0.01 -0.14 -0.10

O11. Recent change 
in suicidal thoughts

Increased a bit 57.04 7.11 8.02 <0.001 43.10 70.97 0.08 0.01 0.06 0.10

L4. Nightmares Almost never -45.64 6.07 -7.52 <0.001 -57.55 -33.74 -0.09 0.01 -0.11 -0.06

B5. Reported other mental 
disorder in history

No -42.48 6.86 -6.19 <0.001 -55.93 -29.04 -0.06 0.01 -0.08 -0.04

B5. Reported bipolar disorder 
in history

No -52.46 8.76 -5.99 <0.001 -69.63 -35.29 -0.06 0.01 -0.07 -0.04

L3. Use of hypnotics Almost never -30.37 6.09 -4.99 <0.001 -42.31 -18.43 -0.05 0.01 -0.07 -0.03

M3. Illicit drugs use in history Occasionally and 
rather rarely

38.40 8.82 4.35 <0.001 21.11 55.68 0.04 0.01 0.02 0.06

A4. Marital status Married (or in a civil 
partnership)

-17.33 5.52 -3.14 0.002 -28.15 -6.50 -0.03 0.01 -0.05 -0.01

B6. Reported antipsychotics 
use in history

No -22.99 7.60 -3.03 0.002 -37.88 -8.10 -0.03 0.01 -0.05 -0.01

CES-D >23 Yes 8.61 4.76 1.81 0.070 -0.72 17.93 0.03 0.02 0.00 0.06

A6. Number of children 0 11.18 6.49 1.72 0.085 -1.54 23.90 0.02 0.01 0.00 0.05

L4. Nightmares Rarely 12.26 7.20 1.70 0.088 -1.85 26.37 0.02 0.01 0.00 0.03

A6. Number of children 2 -10.74 6.38 -1.68 0.092 -23.26 1.77 -0.02 0.01 -0.04 0.00

A4. Marital status Single 9.67 6.14 1.58 0.115 -2.36 21.71 0.02 0.01 0.00 0.04

A6. Number of children 1 -9.28 5.97 -1.56 0.120 -21 2 -0.02 0.01 -0.03 0.00

L3. Use of hypnotics Sometimes 11.92 8.33 1.43 0.153 -4.42 28.26 0.01 0.01 0.00 0.03

L4. Nightmares Often 12.36 9.75 1.27 0.205 -6.76 31.48 0.01 0.01 -0.01 0.03

A4. Marital status Divorced 
(or estranged)

10.58 8.38 1.26 0.207 -5.85 27.01 0.01 0.01 -0.01 0.03

L3. Use of hypnotics Often 10.21 10.96 0.93 0.352 -11.27 31.70 0.01 0.01 -0.01 0.03

A4. Marital status Live with someone 
without an offi  cial 
relationship

5.86 7.44 0.79 0.431 -8.72 20.44 0.01 0.01 -0.01 0.02

B5. No reported mental 
disorder in history

No 3.28 4.24 0.77 0.439 -5.03 11.58 0.01 0.01 -0.02 0.04

L4. Nightmares Sometimes -5.13 7.01 -0.73 0.465 -18.88 8.62 -0.01 0.01 -0.02 0.01

L3. Use of hypnotics Rarely 5.30 7.88 0.67 0.501 -10.14 20.74 0.01 0.01 -0.01 0.03

A4. Marital status Other 3.83 8.14 0.47 0.638 -12.12 19.78 0.00 0.01 -0.01 0.02

A6. Number of children 3 -2.02 9.83 -0.21 0.837 -21.30 17.25 0.00 0.01 -0.02 0.02

Note: Positive values of B or β indicate an increased suicidal risk, whilst negative values denote the protective factors; the predictors 
are sorted by p-level. 
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Table 8. Descriptive statistics of the RASS total standardized suicidality scores in the Russian population study sample, 
linking the variables selected by the best subset general regression model within the post-hoc ANOVA analysis

Eff ect Level of eff ect N Mean S.D. S.E. LCL 
95%

UCL 
95%

Bonferroni 
homogenous 
groups (p <0.05)*

A4. Marital status Divorced (or estranged) 594 385,18 271,93 11,16 363,26 407,09 A

Live with someone without 
an offi  cial relationship

850 436,14 285,91 9,81 416,89 455,38 B

Married (or in a civil partnership) 3204 311,81 235,90 4,17 303,64 319,98 C

Other 699 454,03 294,87 11,15 432,14 475,93 B

Single 2259 458,09 296,83 6,25 445,85 470,34 B

Widower 108 317,96 266,43 25,64 267,14 368,79 C

A6. Number 
of children

0 3957 448,39 294,13 4,68 439,22 457,55 A

1 1817 333,60 249,80 5,86 322,11 345,10 B

2 1460 302,89 230,30 6,03 291,07 314,71 C

3 346 313,82 235,47 12,66 288,92 338,71 BC

4 134 402,01 268,74 23,22 356,10 447,93 A

L3. Use 
of hypnotics

Almost never 5993 335,56 247,89 3,20 329,28 341,84 A

Rarely 693 552,42 303,07 11,51 529,81 575,02 B

Sometimes 556 519,50 292,08 12,39 495,17 543,83 B

Often 269 621,06 294,94 17,98 585,65 656,47 C

Almost always 203 666,80 284,41 19,96 627,44 706,16 C

L4. Nightmares Almost never 5434 314,84 232,70 3,16 308,66 321,03 A

Rarely 856 562,84 299,28 10,23 542,77 582,92 B

Sometimes 882 495,81 290,34 9,78 476,62 514,99 C

Often 350 626,47 289,48 15,47 596,04 656,90 D

Almost always 192 707,63 277,31 20,01 668,15 747,11 E

M2. Alcohol use 
in history

I did not drink much 6698 365,69 268,03 3,27 359,27 372,11 A

I drank a lot 1016 527,28 297,51 9,33 508,97 545,60 B

M3. Illicit drugs 
use in history

I did not use it 7089 363,45 264,82 3,15 357,29 369,62 A

Occasionally and rather rarely 495 642,77 280,95 12,63 617,96 667,58 B

Often 130 695,50 267,11 23,43 649,15 741,85 C

O11. Recent 
change in suicidal 
thoughts

Very much decreased 626 325,10 253,99 10,15 305,16 345,03 A

Decreased a bit 275 643,47 255,11 15,38 613,19 673,76 B

Neither increased, nor decreased 5530 338,71 250,34 3,37 332,11 345,30 A

Increased a bit 773 611,66 282,48 10,16 591,72 631,61 B

Very much increased 510 507,39 306,90 13,59 480,69 534,09 C

CES-D >23 Yes 2327 594,69 293,23 6,08 582,77 606,61 A

No 5387 297,24 215,53 2,94 291,49 303,00 B

B5. No reported 
mental disorder 
in history

No 1781 553,80 303,78 7,20 539,68 567,92 A

Yes 5933 336,89 248,14 3,22 330,57 343,21 B

B5. Reported 
depression 
in history

No 6753 354,52 258,09 3,14 348,36 360,68 A

Yes 961 615,01 301,29 9,72 595,94 634,08 B

B5. Reported 
bipolar disorder 
in history

No 7547 379,31 272,98 3,14 373,15 385,47 A

Yes 167 733,20 259,87 20,11 693,50 772,91 B

B5. Reported 
other mental 
disorder in history

No 7434 377,62 271,72 3,15 371,44 383,79 A

Yes 280 635,36 312,68 18,69 598,57 672,14 B

B6. Reported 
antipsychotics use 
in history

No 7481 377,62 271,80 3,14 371,46 383,78 A

Yes 233 687,19 291,57 19,10 649,55 724,82 B

Total 7714 386,97 277,5067 3,1596 380,7767 393,1641

Note: * Refl ect statistically signifi cant diff erences if there are no common letters at Bonferroni corrected p <0.05 
(i.e., A vs. B are diff erent at pBonferroni <0.05, while A vs. AB are not diff erent at pBonferroni <0.05). 
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to precautions’ eff ectiveness in preventing the spread 
of the COVID-19 (D3), number of people in householdb(A7), 
and recent changes in the need for emotional support 
and communication (E2 and E1). Also, the factors of 
history of mental disorders, number of children, marital 
status, current depression status, and absence of 
antipsychotics use in history demonstrated associations 
with current suicidality risks. This data supports previous 
fi ndings that have been obtained both in Russia and 
internationally, and demonstrated the relationships 
between deaths from suicide and suicide attempts 
(not suicidality as a widely understood phenomenon 
itself) and factors of current depression, history of 
mental disorders (including depression), substance, 
illicit drugs, alcohol use, as well as socio-demographic 

other international research groups reported either 
decreased rates or fl uctuating numbers between pandemic 
waves, but the studies had diff erent methodologies and 
did not always take into account country statistics on 
death rates due to COVID-19 [10].

Our regression models, based on 7714 responses 
from the Russian general population, explain 43–44% 
of variability in suicidality risks measured according 
to the RASS scale. The following variables demonstrated 
signifi cant, but with small eff ect size, linear relationships 
with current suicidality risk (placed by the descending eff ect 
size order): CES-D total score (depression level), ageb(A2), 
illicit drugs use in history (M3), reported depression in 
history (B5), history of alcohol use (M2), nightmares (L4), 
family confl icts (E3), use of hypnotics (L3), attitude towards 

Figure 2. Bubble-plot of associations between the RASS total standardized score and a year of birth categorized by 
the gender factor.

Note: Bubbles refl ect the density of the study population according to the year of birth per total normalized score from n=1 
to n=12; the lines represent locally weighted scatterplot smoothing (Lowess) fi ts.  
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strongest predictors of suicidal ideation [10]. Our study 
results support these fi ndings, and, indeed, the factors 
of history of suicidal attempts and self-harm behavior 
were the strongest predictors, increasing the R2 of the 
model to 65%, but these variables have been removed 
from the analysis to avoid multicollinearity as far as 
these factors have been already incorporated into the 
RASS total score. It is interesting that subjective feelings 
about the recent change in melancholy (G21b— “How 
much has your emotional state related to the experience 
of joy or melancholy changed in comparison to before 
the COVID-19 epidemic?”) has not appeared among the 
risk factors for suicidality within the Russian population, 
although this question implied the detection of depression. 
In our opinion, the combination of these two fi ndings, 
that the history of suicidal attempts and self-harm but 
not recent changes in melancholy, provide a signifi cant 
input in the variability of suicidal risk may be explained 
by the habitual pattern completion of suicidal behavior 
in the form of learned impulsive reaction to life stressors, 
the “learned suicidality”, which reminds the phenomenon 
of learned helplessness [69]. 

With regard to socio-demographic factors, a review 
of suicidal behavior in Russia and the WHO statistics 
for the country indicate that men committed suicides 
4.7 times more often than women did (43.6 vs. 9.1 per 
100,000 population) [33, 58]. However, the number 
of suicide attempts was apparently higher among 
females [35, 36]. According to the most recent review 
about suicides in Russia, the number of suicide attempts 
increases with age, with its peak at 50 years old [33]. 
This data does not correspond to our results, which 
demonstrate that the total suicidality risk score does 
not diff er between the sexes and is highest among 
the younger population. Nevertheless, these data are 
generally consistent with the rates of self-harm behavior 
in a number of international studies, and prominent 
suicidality risks among the youth both in Russia and 
abroad [8, 41, 42, 51, 70, 71]. These inconsistences 
in suicide attempts and suicidal risk distribution 
according to RASS score may indicate that these two 
phenomena are not necessarily linked. Single marital 
status was a weak risk factor for an increase in suicidality 
risk score, while being married was a protective factor 
against suicidal thoughts [33, 43]. Consistent with this, 
having no children, as opposed to having one or two 
children, and the factor of living with a smaller number 

(e.g., young age) and socio-psychological (e.g., family 
circumstances) factors [33, 43, 61, 63–65]. 

Thus, we found that the same factors which have been 
demonstrated to be related to the rates of committed 
suicides and suicidal attempts appear in our research 
in the context of the suicidality phenomenon, including 
self-harm and suicidal ideation within the items of 
the RASS scale. Recent meta-analysis of international 
studies also demonstrated similar fi ndings, namely that 
suicidal ideation as a part of suicidal behavior was 
related to the factors of low social support, quarantine 
measures, loneliness, sleep disturbances, mental health 
problems, and poor somatic health during the COVID-19 
pandemicb[66].

Based on model beta coeffi  cients, the variables of 
psychiatric history and current mental state have been 
identifi ed as signifi cant risk factors for a higher current 
suicidality risk, and that a higher severity of current 
depression (CES-D total score) was the strongest predictor 
of suicidality risk in the Russian population. Among 
mental disorders, depression and bipolar disorder have 
been ranked higher on the list of suicidality risk factors 
compared to other psychiatric disturbances. These 
fi ndings are consistent with the general understanding 
that depression and bipolar depression are the most 
evident contributors to suicidal ideation and suicidality 
risks [61, 64]. It is an interesting fact that many studies 
indicate alcohol use to be a particular suicidal risk factor, 
particularly in the Russian Federation and in relation 
to alcohol overconsumption; whilst our results support 
this data, according to our sample analysis, alcohol 
misuse was outranked by the use of illicit psychoactive 
compounds [33, 65]. Consistent with international fi ndings 
from many Asian studies we found that recent changes 
in certain other mental health-associated variables, such 
as the recent increase in suicidal thoughts, deterioration 
of sleep quality with the need to use sleeping pills, and 
having nightmares due to COVID-19-related pandemic 
contexts are also associated with higher current suicidality 
risksb[10,b62, 67, 68]. In Russia, a hypnotics prescription 
is strictly supervised by psychiatrists. Given that depression 
and nightmares are stronger predictors of suicidality 
during the pandemic than the use of hypnotics, this 
means that the fact of the use of sleeping pills refl ects 
a sequela of present mental disturbances.

The vast majority of previous studies indicated 
that the history of suicides and self-harm act as the 
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the region of Russia, ethnicity, education, or religious 
views that could have potentially aff ected the results. 
Another study limitation is that RASS, as the main tool 
of suicidality estimation, includes questions about the 
history of previous suicide attempts and self-harm 
episodes, which precluded the inclusion of these risks 
in our regression model.

In our study, we measured the suicide risk in the 
general population, and identifi ed factors that associated 
with an increase or decrease in suicidality. These fi ndings 
can serve as a basis for the development of suicide 
preventive strategies on the national level, and the key 
vulnerabilities detected in our study can help to ensure 
preventive measures are more focused on individuals 
with described suicidality risk factors. 

CONCLUSIONS
According to the Risk Assessment Suicidality Scale data, 
at least, 20.68% and potentially up to 29.15%, of the 
Russian general population demonstrated increased 
risk of suicidality during the COVID-19 pandemic. 
Modelling the suicidality risks pointed to the key 
vulnerabilities related to the mental and behavioral 
disorders, such as (a) current severe depression and 
(b)ba history of mental disorders, (c) bipolar disorder, 
(d)billicit drug and psychiatric compound (hypnotics) use, 
(e) alcohol misuse, and (f) highlighting a deterioration 
in sleep quality. Socio-demographic indicators such as 
(g)byounger age (disregarding the gender factor), (h) single 
marital status, (i) having no children, (j) living with less 
people in the household, (k) recent increases in family 
confl icts, (l) increased need for emotional support, 
(m) decreased need for communication, and (n) not 
believing in precautionary measures to stop the spread 
of COVID-19, contributed to an increase in suicidality 
risks in the context of the pandemic. 

Our fi ndings point to the additional risk factors which 
should be considered when assessing suicidality risks 
in Russia. 
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of people in the household, were signifi cant, but weak, 
risk factors for an increase in suicidality. These results 
may possibly be biased by the age factor. We found 
that a younger age was associated with an increased 
suicidality, which is similar to the fi ndings of some 
studies, for example, from Japan, where youths less 
than 40 years old demonstrated a rise in suicidality 
risks during the COVID-19 pandemic [10, 72]. Moreover, 
a younger age corresponds to a lesser likelihood of being 
married and having children, which have been identifi ed 
as risk factors for developing suicidality.

In a large study whose aim was to predict suicidal 
attempts in a foreseeable period of time using an ensemble 
of machine learning models, the highest-ranking 
variables were mental health disorders, recent suicidal 
thoughts and associated changes in behavior, a history 
of suicidal attempts, and use of psychotropic drugs. 
In general, the risk factors derived in our study are 
consistent with these predictors. However, it seems 
important that the set of these variables in the above 
study was obtained outside the pandemic context, 
whilst our study considered a period during the 
pandemic [73]. This would suggest that the pandemic 
did not introduce additional distorting factors into the 
risk profi le of suicidal behavior.

Some other factors that were assessed in the context 
of the ongoing pandemic also predicted current 
suicidality. The recent increase in family confl icts during 
the pandemic lockdown, not believing that precautions 
can help to prevent the spread of the COVID-19 (D3), 
increased need for emotional support (E2), and 
decreased need for communication (E1) during the 
COVID-19 pandemic represented the main risk factors 
for suicidality. Indeed, family problems, family violence, 
lack of social support and home confi nement during 
the pandemic have frequently been found to represent 
suicidal risk factors at the international level [10,b66, 74]. 
Thus, the monitoring of vulnerable focus groups, both 
for mental health and socio-psychological changes, is 
important to prevent increased suicidality in response 
to such major social stressors as the COVID-19 pandemic.

Our study has several limitations. First, it was an 
online survey, with inherent risks of bias in the results. 
Second, the projection of the results onto the entire 
Russian Federation population was based on the 
distribution of responses by age, gender, and the scale 
of settlement (rural or urban), but did not consider 
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