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ABSTRACT
The purpose of the study was a comparative analysis of the indicators of acute 
poisoning cases with alcoholic products of the population living in 4 regions of 
the Russian Arctic and the identification of risk areas. We used the regional bases 
of toxicological monitoring for 2008-2020 in 4 regions of the Arctic zone of the 
Russian Federation (Murmansk Oblast, Nenets Autonomous Okrug, Yamalo-Nenets 
Autonomous Okrug and Chukotka Autonomous Okrug). The research found that risk 
areas of poisoning with alcoholic products are the Nenets Autonomous Okrug and 
Chukotka Autonomous Okrug. Despite a pronounced trend towards a decrease in the 
rates of acute poisoning among the population of these regions to levels below the 
national average, the problem of poisoning with alcoholic products remains extremely 
relevant. Considering that the consumption of alcoholic products in the northern 
regions is traditionally high, it is necessary to improve the method of toxicological 
monitoring and in-depth study of the causes of poisoning.
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Introduction 
To solve the problems 

of improving public health 
and forming motivation 
for a healthy lifestyle, it is 
necessary to develop targeted 
measures: those aimed at 
reducing the amount of 
alcohol consumption, those 
preventing acute poisoning of 
chemical etiology, and those 
implementing programs in 

educational institutions for 
preventing the consumption 
of alcohol and drugs by 
children and adolescents [1].

In the structure of 
morbidity and mortality of 
the Russian population, the 
class «injuries, poisoning 
and the consequences 
of other external causes» 
occupies the third place 
after the pathology of the 

cardiovascular system 
and neoplasms. Acute 
poisoning of chemical 
etiology (T36-T65) includes 
poisoning with alcohol-
containing products (ethanol, 
methanol, 2-propanol, 
alcohol surrogates, etc.), 
narcotic substances, 
medicaments, and other 
monitored substances: 
carbon monoxide, corrosive 
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substances, aromatic 
hydrocarbons, etc. [2]. Since 
2008, Rospotrebnadzor 
(Federal Service for 
Surveillance on Consumer 
Rights Protection and 
Human Wellbeing) bodies 
and organizations have been 
conducting toxicological 
monitoring, which includes 
personalized collection of 
data on acute poisoning, 
their assessment, analysis 
and forecast of the situation 
in order to identify areas 
of trouble and population 
groups that are unfavorable 
in terms of frequency 
of registration of acute 
poisoning of chemical 
etiology [3, 4].

In 2020, there were 103,206 
cases of acute poisoning of 
chemical etiology registered 
on the territory of the Russian 
Federation, including 22,718 
cases with fatal outcome. 
In comparison with 2008, 
there is a decrease in the 
indicators of acute poisoning, 
and in 2020 the lowest 
level of acute poisoning 
was registered (71.1 per 100 
thousand population). In the 
structure of acute poisoning 
of chemical etiology in 2020, 
as in previous years, the 
leading place is occupied 
by poisoning with alcohol-
containing products with 
a specific weight of 35.2 % 
of the total number of 
poisonings and 46.5% of 
the total number of fatal 
poisonings. Despite the 
decrease in the indicators of 
acute poisoning with alcohol-
containing products, there is 
an increase in the proportion 
of poisoning with fatal 
outcome to the total number 
of cases of acute poisoning 

with alcohol-containing 
products [5].

The problem of acute 
poisoning of chemical 
etiology remains relevant 
in a number of regions of 
Russia [6-13]. The highest level 
of morbidity and mortality 
from alcoholism is observed 
in the Northern and Arctic 
regions [14, 15]. Indicators of 
acute poisoning of chemical 
etiology in 2007-2016 in 
the subjects of the Russian 
Arctic were lower than in 
the Russian Federation 
as a whole, the territories 
of trouble were the Arctic 
territories of the Arkhangelsk 
Region and the Krasnoyarsk 
Territory [16]. The specific 
weight of alcohol-containing 
poisoning in the total 
structure of acute poisoning 
of chemical etiology was 36.9 
%, which was higher than the 
national average (32,9 %).

The purpose of research
The purpose of research is 

to analyze the indicators of 
acute poisoning by alcohol-
containing products of the 
population in the subjects 
that are completely included 
in the Russian Arctic – 
the Murmansk Region, 
the Nenets Autonomous 
District, the Yamalo-Nenets 
Autonomous District, and 
the Chukotka Autonomous 
District, and to identify the 
unfavorable areas.

Materials and methods
For the analysis following 

data were used: 2008-2020 
data from the Federal Infor-
mation Fund for Social and 
Hygienic monitoring (section 
«Toxicological monitoring») for 
the Murmansk Region and 

the Autonomous Districts of 
Nenets, Yamalo-Nenets and 
Chukotka, and the Russian 
Federation as a whole [3], 
Rosstat data on the population 
(https://rosstat.gov.ru/).

TThe levels of acute 
poisoning with alcohol-
containing products 
(per 100,000 population), 
including those with fatal 
outcome, were calculated. 
The specific weight of 
poisoning with fatal outcome 
from the total level of 
poisoning with alcohol-
containing products was 
calculated. The normality of 
distribution in the samples, 
including intensive indicators 
of acute poisoning (incl. fatal) 
in the studied territories for 
2008-2020, was evaluated 
according to the Shapiro-Wilk 
test. Descriptive statistics 
for each study sample 
included calculation of 
the average chronological 
values and 95% confidence 
interval (CI), median and 
interquartile range (25 and 
75 percentiles). In addition, 
in the dynamics for 2008-
2020, the average rate of 
increase in the level of acute 
poisoning was calculated 
for each analyzed territory, 
trends were constructed with 
an indication of the model 
approximation coefficient 
(R2). To compare the average 
indicators of acute poisoning 
in the studied regions with 
the territory of the Russian 
Federation as a whole, in the 
case of a normal distribution 
in the samples, the T-criterion 
for independent samples and 
the Levin criterion of equality 
of variances were used, 
arithmetic averages and 95% 
CI were analyzed.  
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Table  1
Indicators of acute poisoning by alcohol-containing products in 2008-2020

(per 100,000 population)

Year / statistics data the RF
the 

Murmansk 
Region

the Nenets 
Autonomous 

District

the 
Chukotka 

Autonomous 
District

the Yamalo-
Nenets 

Autonomous 
District

2008 47,4 39,0 44,8 22,1 7,9

2009 49,9 27,8 47,2 18,5 3,3

2010 48,6 24,3 61,6 39,7 8,1

2011 43,8 20,7 21,3 31,5 6,5

2012 38,8 12,2 61,9 43,3 6,7

2013 36,4 9,0 69,2 27,6 10,0

2014 33,6 14,4 35,1 23,7 8,1

2015 34,6 16,3 23,1 13,8 9,8

2016 32,9 17,8 17,6 5,9 8,8

2017 32,0 17,2 22,4 7,9 8,0

2018 35,5 15,5 22,7 23,6 6,1

2019 34,5 12,4 14,5 20,3 7,0

2020 25,0 12,8 16 16,1 9,6

Average growth rate (%) -4,8 -8,2 -7,6 -2,4 1,5

Average value 38,1 17,8 35,6 22,9 7,6

95% (CI) 33,4-42,4 13,3-23,3 23,4-47,0 15,9-29,3 6,6-8,8

Median value 35,5 16,3 23,1 22,1 8,0

Midspread 33,3-45,6 12,6-22,5 19,5-54,4 15,0-29,6 6,6-9,2

Significance (p) of the 
Shapiro-Wilk criterion 

0,273 0,046 0,040 0,832 0,265

Significance (p) of the 
T-test (*) or the Mann-

Whitney test (**)

- <0,001** 0,336** <0,001* <0,001*

If the distribution was 
different from normal in at 
least one of the samples, 
the Mann-Whitney criterion 
was used, medians and 
interquartile ranges were 
analyzed. The critical 
significance level of the null 
hypothesis was assumed to 
be 0.05, the exact 2-sided 
significance of the criteria 
(the error value p) was 
calculated. Such programs as 
IBM SPSS Statistics v. 22 and 
Microsoft Office Excel 2010 

were used for statistical data 
processing and charting.  
The territories of trouble were 
additionally determined in 
accordance with the criteria 
set out in [17].

Результаты исследова-
ния

On the territory of the 
analyzed subjects, poisoning 
with alcohol-containing 
products occupies the 
leading place in the structure 
of poisoning. In 2008-2020 

the average indicators 
of acute poisoning with 
alcohol-containing products 
(by arithmetic averages or 
medians) in 3 subjects of the 
Russian Arctic (except the 
Nenets Autonomous District) 
are statistically lower than the 
average Russian indicators 
(Table 1). 

The leading places in 
acute poisoning with alcohol-
containing products are 
occupied by the Chukotka 
and Nenets Autonomous 
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Districts. The highest levels of 
acute poisoning with alcohol-
containing products in these 
subjects were recorded in 
the period from 2008 to 
2014, followed by a decrease 
by 2020, a similar trend was 
traced in the Murmansk 
Region (Fig. 1). In the Nenets 
Autonomous District, there 
is a significant trend towards 
the decrease in the level of 
acute poisoning with alcohol-
containing products, and in 
the Murmansk Region, the 
Yamalo-Nenets and Chukotka 
Autonomous Districts – 
there is a trend towards the 
change in the level of acute 
poisoning.

It should be noted 
that the most significant 
decrease in the level of acute 
poisoning (the average rate 
is -8.2%) is also observed in 
the Murmansk Region. The 
indicators of acute poisoning 
with alcohol-containing 

products in the Yamalo-
Nenets Autonomous District 
are characterized by an 
insignificant (1.5%) average 
growth rate, nevertheless, 
it was in this region that 
the lowest levels of acute 
poisoning among the studied 
territories were recorded 
throughout the study period. 

Despite the relatively 
low level of poisoning with 
alcohol-containing products, 
the results of calculations 
show that in the analyzed 
subjects there is a high 
proportion of fatal poisonings: 
in the Murmansk Region - 
from 28.1% to 64.5%, in the 
Nenets Autonomous District 
- from 16.6% to 85.6%, in 
the Chukotka Autonomous 
District - from 25.3% to 91.6%, 
and in the Yamalo-Nenets 
Autonomous District - from 
6.1% to 56.8%. 

Rates of fatal alcohol 
poisoning in the Nenets 

and Chukotka Autonomous 
Districts exceeded the 
national average, except 
for 2009 (the Chukotka 
Autonomous District) 
and 2019 (the Nenets 
Autonomous District).  
In the Murmansk Region, 
the indicator of fatal alcohol 
poisoning remains stable 
at the level of the Russian 
average, except for 2008, 
2018 and 2020. Analysis 
of the averaged data for 
2008-2020 indicators of 
fatal alcohol poisonings 
shows that in the Nenets 
and Chukotka Autonomous 
Districts the level of poisoning 
is statistically higher than 
the average for the Russian 
Federation, in the Yamalo-
Nenets Autonomous District 
it is significantly lower, and in 
the Murmansk Region there 
are no statistically significant 
differences with the average 
Russian indicator (Table 2). 

Figure 1. Dynamics of indicators of acute poisoning with alcohol-containing products (per 100,000 population) in 
the Murmansk Region, and the Autonomous Districts of Nenets, Chukotka and Yamalo-Nenets in 2008-2020.
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In general, during the study 
period, in the Nenets and 
Chukotka Autonomous 
Districts, as well as in the 
Murmansk Region, there was 
a decrease in the level of fatal 
poisoning, and only in the 
Yamalo-Nenets Autonomous 
District an increased average 
growth rate was registered 
(16.3%). At the same time, 
it is in the Yamalo-Nenets 
Autonomous District that 
there is a significant trend 
towards the increase in acute 

poisoning with alcohol-
containing products with 
fatal outcome (Fig. 2), while in 
other regions there is either 
no significant trend towards 
the change in the dynamics 
of poisoning (the Chukotka 
Autonomous Okrug), or 
there is a pronounced trend 
towards the decrease in the 
level of this indicator  
(the Murmansk Region and 
the Nenets Autonomous 
District).

Discussion
Indicators of fatal 

alcohol poisoning are more 
informative compared to 
the general level of acute 
poisoning, since in some 
territories there is an 
improper primary accounting 
of poisoning cases in medical 
organizations, as well as 
late provision of emergency 
notifications about cases 
of acute poisoning to 
the territorial bodies of 
Rospotrebnadzor. Therefore, 

Table  2
Indicators of acute poisoning with alcohol-containing products with fatal outcome

in 2008–2020 (per 100,000 population)

Year / statistics data the RF
the 

Murmansk 
Region

the Nenets 
Autonomous 

District

the 
Chukotka 

Autonomous 
District

the Yamalo-
Nenets 

Autonomous 
District

2008 12,5 16,2 35,4 18,1 0,7

2009 12,9 7,8 33,0 6,2 0,2

2010 12,4 10,3 30,8 31,3 0,5

2011 11,0 9,1 14,2 19,7 1,3

2012 10,1 4,9 19,0 29,5 0,6

2013 9,5 5,1 35,8 23,6 3,5

2014 9,7 8,3 14,0 21,7 4,6

2015 9,8 7,6 15,4 9,9 4,8

2016 8,9 8,8 12,5 3,9 4,5

2017 8,2 8,3 18,0 2,0 3,0

2018 7,8 10,0 11,4 19,7 1,7

2019 7,6 6,4 2,4 12,2 1,8

2020 7,3 7,5 13,7 14,1 5,0

Average growth rate (%) -4,1 -5,8 -7,0 -1,9 16,3

Average value 9,8 8,2 19,3 16,3 2,4

95% (CI) 8,7-11,0 6,8-10,2 13,3-26,1 10,7-21,9 1,4-3,6

Median value 9,7 8,3 15,4 18,1 1,8

Midspread 8,0-11,7 7,0-9,6 13,1-31,9 8,1-22,7 0,7-4,6

Significance (p) of the 
Shapiro-Wilk criterion 

0,304 0,033 0,080 0,837 0,072

Significance (p) of the 
T-test (*) or the Mann-

Whitney test (**)

- 0,099** 0,006* 0,028* <0,001*
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Figure 2. Dynamics of indicators of acute poisoning with alcohol-containing products (per 100,000 population) 
with fatal outcome in the Murmansk Region, and in the Autonomous Districts of Nenets, Chukotka and Yamalo-

Nenets in 2008-2020.

it can be confidently 
stated that the Nenets and 
Chukotka Autonomous 
Districts, characterized by 
a significant excess of the 
level of acute poisoning with 
alcohol-containing products 
with fatal outcome, are risk 
territories for this indicator.

At the same time, the 
reasons for the increased 
level of fatal cases need to 
be clarified, which may be 
due not only to the serious 
condition of patients caused 
by use of a large amount of 
alcohol or its surrogates, but 
also to the untimely provision 
of medical care, which is 
especially important in the 
hard-to-reach territories of 
the Nenets and Chukotka 
Autonomous Districts.

In addition, excessive 
alcohol consumption 
provokes an increased 
mortality rate from other 
external causes. A similar 
relationship can also be 

traced in cases where 
we are talking about 
premature mortality from 
many other diseases, in 
the etiology of which the 
exogenous component is 
artificially enhanced [18]. 
In such connection it can 
be assumed that the real 
contribution of alcohol 
products acute poisoning to 
the overall mortality rate is 
significantly higher.

It seems relevant to study  
the levels of fatal alcohol 
poisoning not only in the 
territory of 4 analyzed 
subjects, but also in the 
remaining 5 subjects  
(the Republic of Karelia,  
the Republic of Komi,  
the Republic of Sakha 
(Yakutia), the Krasnoyarsk 
Territory and the Arkhangelsk 
Region), partially part of the 
Arctic zone of the Russian 
Federation. However, since 
the registration of deaths 
occurs at the place of death, 

and not at the place of 
poisoning, the analysis of 
acute poisoning with fatal 
outcome in the context of 
municipalities included 
in the Arctic zone may 
give erroneous results. 
Registration of deaths at 
the place of residence can 
also lead to questionable 
results due to the potentially 
large number of residents 
temporarily staying in 
the Arctic territories, 
including those living in 
shift settlements, therefore, 
along with improving the 
primary accounting of acute 
poisoning that does not pose 
an immediate threat to life, it 
is necessary to supplement 
toxicological monitoring 
with information about 
the place of occurrence 
of acute poisoning with 
alcohol-containing products, 
including those with fatal 
outcome.
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Conclusions
The analysis of toxicological 

monitoring data in 4 analyzed 
subjects for 2008-2020 
revealed that the territories 
of trouble, in terms of fatal 
alcohol poisoning, are the 
Nenets and Chukotka 
Autonomous Districts, which  
are characterized by a 
statistically significant excess 
of the average levels of this 
indicator for 2008-2020 
compared with the Russian 
Federation as a whole.

Despite the tendency 
towards the decrease in the 
indicators of acute alcohol 
poisoning in a number of 
regions, especially in the 
Nenets Autonomous District, 
in terms of fatal cases, this 
problem remains extremely 
relevant in these subjects, 
primarily in the territories of 
trouble, due to the high level 
of acute poisoning with fatal 
outcome.

Considering that the 
consumption of alcohol-

containing products in 
the Northern regions is 
traditionally high, it is 
necessary to improve the 
toxicological monitoring 
system aimed at improving 
the accounting of cases of 
acute poisoning with alcohol-
containing products that 
do not pose an immediate 
threat to life and collecting 
information about the place 
of occurrence of acute 
poisoning.
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