2022 BECTHIMK CAHKT-IIETEPBYPI'CKOI'O YHVIBEPCUTETA T. 17. Bpim. 2

MEJIMINHA

[MIMEHA

UDC 613.11

Assessment of the population health risk under the impact
of climatic factors in the territory of St Petersburg

S. N. Noskov'2, O. V. Mironenko®3, G. B. Yeremin?, E. G. Golovina?,
O. M. Stupishina’, E. A. Fedoroval, G. Y. Kargatova!

' I.1. Menshikov North-Western State Medical University,
41, ul. Kirochnaya, St Petersburg, 191015, Russian Federation
2 North-West Public Health Research Center,
4, ul. 2-ya Sovetskaya, St Petersburg, 191036, Russian Federation
3 St Petersburg State University,
7-9, Universitetskaya nab., St Petersburg, 199034, Russian Federation
4 Russian State Hydrometeorological University,
79, ul. Voronezhskaya, St Petersburg, 192007, Russian Federation

For citation: Noskov S.N., Mironenko O.V., Yeremin G. B., Golovina E. G., Stupishina O. M., Fedoro-
va E. A,, Kargatova G.Y. Assessment of the population health risk under the impact of climatic factors
in the territory of St Petersburg. Vestnik of Saint Petersburg University. Medicine, 2022, vol. 17, issue 2,

pp. 109-122. https://doi.org/10.21638/spbul1.2022.204

In recent years, climate change has been considered as one of the leading factors affecting
the health of the population, one of the conditions for the implementation of this concept
for specific risk factors in St Petersburg is the development and use of adequate methods.
In this work, as a methodological basis for assessing the state of health of the population,
taking into account climatic conditions, the methodology of MR 2.1.10.0057-12 “The state
of health of the population in connection with the state of the environment and living con-
ditions of the population. Assessing the risk and damage from climate change affecting the
increase in morbidity and mortality in high-risk population groups. Guidelines” was used.
The presence of statistically significant correlations between the effective air temperature
in St Petersburg and the primary incidence of diabetes mellitus in people older than work-
ing age has been established (Spearman rank correlation coeflicient -0.829, p=0.042); pri-
mary incidence of acute respiratory infections of the upper respiratory tract in children
0-14 years old (Spearman rank correlation coefficient —-0.886, p=0.019); primary incidence
of chronic obstructive pulmonary disease in children 15-17 years (Spearman rank correla-
tion coeflicient -0.943, p=0.005). The presence of established direct and inverse statistically
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significant correlations can be explained logically based on modern ideas about the im-
pact of climatic parameters on human health, however, in this case, the logical connection
seems doubtful due to the highest deviation of the average annual air temperature from the
norm in 2020 and the pandemic of a new coronavirus infection COVID-19. Therefore, a
decrease in morbidity (in the case of a negative correlation) can be explained by a reduction
in planned medical care.

Keywords: morbidity, population, public health risk assessment, climate, St Petersburg.

Introduction

Over the past decades, the unprecedented high rate of global warming and climate
change has raised concerns. It has been established that human economic activity has a
significant impact on the climate. These climate changes are diverse and are manifested
in changes in the frequency and intensity of climatic anomalies and extreme weather
events. Expected climate change will inevitably affect the lives of people in all regions
of the planet, and in some of them will become a tangible threat to the well-being of the
population.

In recent years, climate change has been regarded as one of the leading factors
influencing public health. There is both a direct impact due to an increase in the number
of days with abnormally high and/or low temperatures, floods, storms, typhoons, and an
indirect one, mediated by the influence of environmental or socio-economic factors (an
increase in the area of drylands, a decrease in the volume of high-quality drinking water,
etc.). The impact of climate change in cities is combined with the adverse impact on the
health of the population of polluted atmospheric air.

According to WHO estimates, in Europe, climate change annually causes from 1 to
10% of deaths among older age groups, and in the world — more than 150 thousand
additional deaths and 5.5 million years of disability per year. This represents 0.3 % of total
deaths and 0.4 % of total years of disability, respectively. By 2050, a further increase in the
number of deaths associated with climate warming is expected by another 1.0-1.5%. The
economic damage from additional mortality as a result of climate change in the world
fluctuates in a wide range — from 6 to 88 billion dollars a year.

In accordance with the Climate Doctrine of the Russian Federation, the negative
consequences of the expected climate change for the Russian Federation include an
increase in health risks (increase in the level of morbidity and mortality) of the population.
Assessment of risks and related losses are considered as the most important components in
the development and planning of measures for adaptation to climate change. Quantitative
risk assessment allows you to estimate the approximate magnitude of specific consequences
(illness and premature death) under different scenarios [1-8].

The main risk factors associated with climate change are high temperatures,
extreme weather events, the spread of infectious diseases, malnutrition, etc. “Waves” of
heat and cold are considered as one of the priority factors of climate change affecting the
increase in the level of morbidity and mortality in the population of the Russian Federa-
tion [9-14].
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Materials and methods

The methodological basis of the work is the scientific concept of assessing and
managing risks to the health of the population living in ecologically unfavorable areas,
which has found wide application in healthcare practice. One of the conditions for the
implementation of this concept for specific risk factors in St Petersburg is the development
of adequate methods for hazard identification, exposure assessment, assessment of the
dose-effect relationship and risk characterization with an analysis of its uncertainties.
Since in the case under consideration, risk is understood as the probability of occurrence
of harm and its severity as a result of exposure to environmental pollution, the assessment
of the socio-economic consequences associated with them based on the use of modern
evidence-based methodology is a necessary step in planning a general policy in the field of
environmental management and health. In the course of this work, the following methods
were used:

— hygienic methods, including the collection, analysis and generalization of the results
of laboratory and instrumental studies and measurements of atmospheric air quality and
climate parameters in the city of St Petersburg, affecting the health of living people;

— epidemiological methods for analyzing the incidence of the population;

— statistical methods for processing the data obtained, including the use of statistical
tools to identify the correlation between various environmental factors, their man-made
pollution and the state of public health, as well as take into account the contribution of
social and professional factors to the formation of the state of public health; generally
accepted statistical methods were used using a personal computer with installed Microsoft
software products (Microsoft Excel) and the IBM SPSS Statistic v.22 application program,
which created a database on morbidity for 2015-2020, calculated health risk and
correlation analysis;

— prognostic methods — calculation methods that make it possible to obtain predicted
values of the potential risk to public health from the impact of climatic factors and air
pollution in populated areas.

Methodology for assessing the state of health of the population, taking
into account climatic conditions

As a methodological basis for assessing the state of health of the population, taking
into account climatic conditions, the methodology MR 2.1.10.0057-12 “The state of health
of the population in connection with the state of the environment and living conditions
of the population was used. Assessing the risk and damage from climate change affecting
the increase in morbidity and mortality in high-risk population groups. Guideline” [15].

When collecting and evaluating meteorological data, the following methodological
approaches were used.

For the simultaneous assessment of air temperature and humidity, the effective air
temperature was used, which was calculated by the formula:

Tapp =-2.653+0.994 x (Tair) + 0.0153 x (Tdewpt)?, (1)

where: Tapp — effective temperature; Tair — air temperature; Tdewpt — dew point.
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The dew point was calculated from the relative humidity information using the
formula:

by(T,RH)

- 2)
" a-y(T,RH)
where gamma is calculated by the formula:
axT
v(T,RH) = —— + In(RH /100), (3)
bxT

where: T — air temperature; RH — relative humidity; a, b — constants equal to 17.271 and
237.7 respectively.

When collecting and analyzing data in the framework of this work, the following
classes of diseases were taken into account in accordance with MR 2.1.10.0057-12 [15]:

— intestinal infections (A00-A09);

— diseases of the endocrine system: diabetes mellitus (E10-E14);

— mental and behavioral disorders: substance use-related mental and behavioral
disorders (F10-F19);

— respiratory diseases: J00-J06 (acute respiratory infections of the upper respiratory
tract), J09-J18 (flu and pneumonia), J20-]J22 (other acute respiratory infections of the
lower respiratory tract), J30.1 (allergic rhinitis caused by plant pollen), J40-J47 (chronic
lower respiratory diseases: chronic bronchitis, emphysema, other chronic obstructive
pulmonary disease, asthma, status asthmaticus);

— diseases of the circulatory system: diseases characterized by high blood pressure
(I10-I15), coronary artery disease (I20-125), conduction and rhythm disturbances
(144-148), cerebrovascular diseases (160-169);

— injuries, poisoning and some other consequences of external causes (S00-T98).

Primary morbidity of the population was studied by priority classes of diseases and
individual nosological forms (the number of newly diagnosed cases of the disease per
100,000 of the population of the corresponding age group. Based on the data obtained,
a correlation analysis was carried out (the nonparametric coefficient was calculated
Spearman rank correlation coefficient indicating the significance of the correlation)
between effective air temperature and health indicators among priority indicators among
high-risk population groups.

Sources of information

In accordance with the terms of reference of this work, the collection and analysis of
the necessary information was carried out, which, for ease of processing, was grouped into
the following blocks:

1. Data on climatic indicators in St Petersburg for the period from 2015 to 2020.

2. The results of monitoring the quality of atmospheric air in populated areas in
St Petersburg for the period 2015 to 2020.

3. Data on the incidence of the population with various pathologies.

To obtain the above information, available statistical and scientific information was
used (Table 1) [16-22].
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Table 1. Sources of information used in the report for the analysis of population morbidity
and pollution of environmental objects

No. Information

Source of information

1 |Data on climate indicators in St Petersburg for
the period from 2015 to 2020

a) Letter of the Federal State Budgetary Institu-
tion “North-Western UGMS” no. 11/1-2017-
2010 dated 11/24/2021;

b) Reports on the environmental situation in
St Petersburg for the period from 2013 to 2020

2 |Statistical data on the incidence of the population
of St Petersburg for the period from 2015 to 2020

a) Form no. 12 “Information on the number of
diseases registered in patients living in the ser-
vice area of a medical organization”;

b) Form no. 14 “Information on the activities
of a unit of a medical organization providing
medical care in a hospital”

3 |Information on the population of St Petersburg
by individual age groups for 2015-2020

Statistical bulletins of the Office of the Federal
State Statistics Service for St Petersburg and the
Leningrad Region (Age and sex composition of
the population of St Petersburg as of January 1)

4 | The results of monitoring the quality of atmos-
pheric air in populated areas in St Petersburg for
the period 2015 to 2020

Reports on the environmental situation in St Pe-
tersburg for the period from 2013 to 2020

Characteristics of climatic conditions

in St Petersburg for 2015-2020

The climate of St Petersburg is moderate and humid, transitional from continental
to maritime. This region is characterized by a frequent change of air masses, largely due
to cyclonic activity. In summer, western and north-western winds prevail, in winter —

western and south-western ones.

The average air temperature in St Petersburg according to observations for 2015-
2020 is +5.9 °C. The coldest month in the city is February with an average temperature of

-5.7 °C, in January -5.5 °C. The warmest mon
+18.7 °C (Table 2).

th is July, its average daily temperature is

Table 2. Climatic information based on averaged observational data
of the St Petersburg meteorological station for 2015-2020

Months I II I | 1v \% VI

VII | vIII | IX X XI | XII |Total

Air
temperature, °C

-57|-55|-12| 48 (114|159 | 187|169 | 11.8 | 59 | 06 |-3.2| 59

Relative

humidity, % 86 84 77 69 63 67

71 75 80 82 86 87 77

Rainfall, mm 43 34 36 35 42 66

82 83 63 64 58 51 | 657

Wind speed,

25 |23 |23 |22 |20 |19
m/s

1.8 | 1.8 | 1.9 | 23 | 2.6 | 2.6 | 2.2
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Table 3. Climatic information based on averaged observational data of the St Petersburg
meteorological station for 2015-2020

Oblique-
ness

Year | I II III v \Y% VI | VII | VIII | IX X XI | XII | Total

2015 -2.7 | -06 | 26 | 51 |[11.8 159|169 | 183 | 14 | 56 | 3.1 | 2.1 7.7 2.7

2016 (-11.2| O 1 63 | 147 | 164 | 19 172|129 5 |-18|-12| 6.5 1.5

2017 (-39 | -35| 1.3 | 28 | 94 | 13.6 | 165|174 | 125| 56 | 23 | 04 | 6.2 1.2

2018 | =29 | -7.7 | -44 | 6 151 162|209 | 192 | 145 | 73 | 2.8 | -3.2 7 2

2019 65| -05| 0O 73 | 121|187 | 166 | 17 | 122 | 6.1 | 1.9 | 1.8 | 7.2 2.2

2020 1.5 | 0.6 | 22 | 42 10 | 191|176 | 172|143 | 91 | 39 | -0.7| 83 33

Using formulas (1)-(3), the effective air temperature in St Petersburg for 2015-
2020 was calculated, which was later used in correlation analysis and in establishing
cause-and-effect relationships:

Year | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Effective temperature. °C ‘ 52 ‘ 3.9 ‘ 3.6 ‘ 45 ‘ 4.7 ‘ 5.9

The highest temperature recorded in St Petersburg for the entire observation period
is +37.1 °C (August 7, 2010), and the lowest is -35.9 °C (January 11, 1883).

To perform this work, we used the average annual air temperature data in St Petersburg
for 2015-2020 (Table 3).

The state of health of the population of St Petersburg in 2015-2020

Data on the primary morbidity of the population of St Petersburg (for individual
age groups from among the risk groups) for priority classes of diseases and individual
nosological forms are presented in Table 4.

Over the 6-year period, among the priority classes of diseases and nosological
forms potentially associated with the impact of climate, there is no significant dynamics
of indicators or a significant decrease in the incidence in 2020. The exceptions are
pneumonia, diseases characterized by high blood pressure and coronary heart disease
among people older than working age, as well as diabetes mellitus (mainly type I) among
children aged 0 to 14 years: according to nosological forms, a significant increase was
registered in 2020 primary morbidity, especially in relation to pneumonia among people
older than working age.
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Table 4. Primary morbidity of the population of St Petersburg for 2015-2020
(per 100,000 persons of corresponding age)

Nosological forms

2015

2016

2017

2018

2019

2020

Intestinal infections (children
0-14 years old)

3100.7

3028.0

2611.0

2541.5

2713.2

1757.3

Intestinal infections (children
15-17 years old)

1063.8

1244.6

1127.2

1222.9

1281.7

917.8

Intestinal infections (older than
working age)

298.5

225.4

208.2

256.4

196.2

134.6

Diabetes mellitus (children
0-14 years old)

30.3

33.7

33.1

29.9

42.5

Diabetes mellitus (children
15-17 years old)

32.2

43.4

30.4

76.1

62.3

72.6

Diabetes mellitus (older than
working age)

597.2

718.9

723.6

530.9

513.8

435.5

Mental and behavioral disorders
associated with the use of
psychoactive substances (children
0-14 years old)

9.7

12.6

10.5

14.0

8.2

6.1

Mental and behavioral disorders
associated with the use of
psychoactive substances (children
15-17 years old)

312.3

281.9

257.6

288.7

223.0

199.1

Mental and behavioral disorders
associated with the use of
psychoactive substances (older than
working age)

17.0

17.8

9.6

6.9

7.4

6.0

Diseases characterized by high blood
pressure (children 0-14 years old)

12.2

52

7.2

6.6

40.7

19.0

Diseases characterized by high blood
pressure (children 15-17 years old)

208.9

168.8

149.1

108.5

188.5

146.0

Diseases characterized by high blood
pressure (older than working age)

1927.3

2099.9

1538.3

1292.3

1638.9

2157.5

Ischemic heart disease (children
0-14 years old)

Ischemic heart disease (children
15-17 years old)

Ischemic heart disease (older than
working age)

1956.7

1716.7

1348.0

1292.8

1294.3

1649.2

Cerebrovascular diseases (children
0-14 years old)

0.4

1.1

0.3

0.3

0.5

Cerebrovascular diseases (children
15-17 years old)

0.9

0.9

0.8

0.8

Cerebrovascular diseases (older than
working age)

1276.2

1500.7

1377.2

1251.6

1305.6

1143.3
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Continuation of the Table 4

Nosological forms 2015 2016 2017 2018 2019 2020

Acute respiratory infections of the
upper respiratory tract (children 131334.1 | 146317.6 | 144374.8 | 142187.7 | 142866.1 | 120748.8
0-14 years old)

Acute respiratory infections of the
upper respiratory tract (children 79839.9 | 87310.5 | 87415.7 | 88120.4 | 89842.0 | 85920.1
15-17 years old)

Acute respiratory infections of the
upper respiratory tract (older than 16859.8 | 18742.3 | 19302.1 | 21525.8 | 18674.5 | 21782.1
working age)

Influenza (children 0-14 years old) 40.5 122.1 41.2 50.5 34.8 31.7
Influenza (children 15-17 years old) 64.4 104.7 74.5 79.6 12.6 47.3
Influenza (older than working age) 7.3 34.4 7.2 4.6 5.0 2.7

Pneumonia (children 0-14 years old) 493.2 630.4 642.9 626.8 585.4 379.9

Pneumonia (children 15-17 years old) |  288.9 301.7 437.1 507.3 504.1 301.9

Pneumonia (older than working age) | 505.8 507.4 420.8 381.0 291.0 1578.8

Other acute respiratory infections of
the lower respiratory tract (children 3265.8 3870.4 | 34357 | 38249 | 3853.6 | 3087.9
0-14 years old)

Other acute respiratory infections of
the lower respiratory tract (children 1257.0 1272.0 | 1509.1 | 1754.7 1738.7 | 1622.7
15-17 years old)

Other acute respiratory infections of
the lower respiratory tract (older than| 2170.2 3304.8 3172.0 3543.7 2845.8 2944.7
working age)

Allergic rhinitis (children 0-14 years 2473 3194 256.3 295.1 255.0 3232

old)

OAll(lgrglc thinitis (children 15-17years| 3050 | 3445 | 3101 | 3149 | 4309 | 3573
Allergic rhinitis (older than working 5.0 13.0 6.6 102 104 3.5
age)

Chronic bronchitis. emphysema

(children 0-14 years old) 6.5 10.3 3.4 30.5 8.2 4.4
Chronic bronchitis. emphysema 1522 9.6 25.8 245 252 155

(children 15-17 years old)

Chronic bronchitis. emphysema

(older than working age) 666.3 374.6 319.5 399.3 305.9 168.7

Other chronic obstructive pulmonary

disease (children 0-14 years old) 18.9 221 13.9 208 16.3 11.2

Other chronic obstructive pulmonary

disease (children 15-17 years old) 3.9 151 92 7:0 42 3.3
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End of the Table 4

Nosological forms 2015 2016 2017 2018 2019 2020

Other chronic obstructive pulmonary

disease (older than working age) 93.3 1155 78.4 73.5 77.6 81.8

Asthma. status asthmaticus (children

0-14 years old) 289.0 305.5 181.7 149.2 208.0 119.5

Asthma. status asthmaticus (children

15-17 years old) 384.5 507.3 277.0 426.0 290.3 180.3

Asthma. status asthmaticus (older

. 124.2 148.6 81.2 87.9 100.0 113.7
than working age)

Injuries. poisoning and some other
consequences of external causes 15063.3 | 14213.3 | 14522.3 | 14468.4 | 14693.5 | 12752.2
(children 0-14 years old)

Injuries. poisoning and some other
consequences of external causes 25172.5 | 26772.6 | 24755.5 | 25855.9 | 25580.1 | 16848.9
(children 15-17 years old)

Injuries. poisoning and some other
consequences of external causes 110304 | 11061.2 | 10464.1 | 10518.8 | 10582.8 | 9619.9
(older than working age)

Analysis of cause-and-effect relationships of climatic conditions
and public health

The results of the correlation analysis between the change in 2015-2020 effective air
temperature in St Petersburg and the dynamics of primary morbidity are presented in
Table 5.

Table 5. Correlation between effective air temperature and primary morbidity of the population
of St Petersburg in 2015-2020

Nosological forms Correlation Value n
8 coeflicient (2-sided)

Intestinal infections (children 0-14 years old) -0.143 0.787 6
Intestinal infections (children 15-17 years old) -0.486 0.329 6
Intestinal infections (older than working age) -0.2 0.704 6
Diabetes mellitus (children 0-14 years old) 0.371 0.468 6
Diabetes mellitus (children 15-17 years old) 0.429 0.397 6
Diabetes mellitus (older than working age) -0.829 0.042 6
Mental and behavioral disorders associated with the use of 0714 0111 6
psychoactive substances (children 0-14 years old) ’ ’
Mental and behavioral disorders associated with the use of 02 0.704 6
psychoactive substances (children 15-17 years old) ' ’
Mental and behavioral disorders associated with the use of

. . -0.486 0.329 6
psychoactive substances (older than working age)
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Continuation of the Table 5

Nosological forms Correla.tion Va.l e n
coeflicient (2-sided)

()D_islia;: rglﬁf{;cterized by high blood pressure (children 0.657 0.156 6
Il)Siiela;;se acrlsla:)rla;lic)terized by high blood pressure (children 0.143 0.787 6
VDvi)sreiji;egs aczélea)racterized by high blood pressure (older than 0.543 0.266 6
Ischemic heart disease (children 0-14 years old) - - 6
Ischemic heart disease (children 15-17 years old) - - 6
Ischemic heart disease (older than working age) 0.257 0.623 6
Cerebrovascular diseases (children 0-14 years old) -0.371 0.468 6
Cerebrovascular diseases (children 15-17 years old) -0.464 0.354 6
Cerebrovascular disease (older than working age) -0.771 0.072 6
é;;lillt(eirree:l(a)l_r?E}O;Zalrzf(?i?)ons of the upper respiratory tract _0.886 0.019 6
é;lilltgrzel:lsplvgiltl(;rze;r;ie(c)&o)ns of the upper respiratory tract 0429 0.397 6
é)clgtee; iﬁililir:,:)org ni;lieget)ions of the upper respiratory tract 0.029 0.957 6
Influenza (children 0-14 years old) -0.771 0.072 6
Influenza (children 15-17 years old) -0.657 0.156 6
Influenza (older than working age) -0.486 0.329 6
Pneumonia (children 0-14 years old) -1.000 - 6
Pneumonia (children 15-17 years old) -0.257 0.623 6
Pneumonia (older than working age) 0.314 0.544 6
Other acute respiratory infections of the lower respiratory 06 0.208 6
tract (children 0-14 years old)
S;lzfzce;;?éiefsllgﬁt;);)é ;?:Zig;ms of the lower respiratory 0.029 0.957 6
Other acute respiratory infections of the lower respiratory 06 0.208 6
tract (older than working age) ’ ’
Allergic rhinitis (children 0-14 years old) 0.086 0.872 6
Allergic rhinitis (children 15-17 years old) 0.714 0.111 6
Allergic rhinitis (older than working age) -0.257 0.623 6
Chronic bronchitis, emphysema (children 0-14 years old) -0.086 0.872 6
Chronic bronchitis, emphysema (children 15-17 years old) -0.314 0.544 6
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End of the Table 5

Nosological forms Correlation Value n
8 coeflicient (2-sided)
Chronic bronchitis, emphysema (older than working age) -0.2 0.704 6
Other chronic obstructive pulmonary disease (children ~0371 0.468 6
0-14 years old)
Other chronic obstructive pulmonary disease (children 0.943 0.005 6
15-17 years old)
Othq chronic obstructive pulmonary disease (older than 0.086 0.872 6
working age)
Asthma, status asthmaticus (children 0-14 years old) -0.314 0.544 6
Asthma, status asthmaticus (children 15-17 years old) -0.371 0.468 6
Asthma, status asthmaticus (older than working age) 0.371 0.468 6
Injuries, poisoning and some other consequences of 0029 0.957 6
external causes (children 0-14 years old) ' ’
Injuries, poisoning and some other consequences of 0429 0.397 6
external causes (children 15-17 years old) ’ ’
Injuries, poisoning and some other consequences of
. -0.2 0.704 6

external causes (older than working age)

The discussion of the results

As aresult of the analysis, the presence of statistically significant correlations between
the effective air temperature in St Petersburg and:

1) primaryincidence of diabetes mellitus in persons older than working age (Spearman
rank correlation coefficient —0.829, p=0.042);

2) primary incidence of acute respiratory infections of the upper respiratory tract in
children 0-14 years old (Spearman rank correlation coefficient -0.886, p=0.019);

3) primary incidence of chronic obstructive pulmonary disease in children aged 15-
17 years (Spearman rank correlation coefficient -0.943, p=0.005).

The presence of established direct and inverse statistically significant correlations can
be explained logically based on modern ideas about the impact of climatic parameters on
human health, however, in this case, the logical connection seems doubtful due to the highest
deviation of the average annual air temperature from the norm in 2020 and the pandemic of
a new coronavirus infection COVID-19. Therefore, a decrease in morbidity (in the case of
a negative correlation) can be explained by a reduction in planned medical care.

References

1. Revich B.A,, Avaliani S.L., Tikhonova G.1. Ecological epidemiology. Moscow, Academia Publ., 2004,
379 p. (In Russian)

2. Platonov A.E. Influence of weather conditions on the epidemiology of vector-borne infections (on the
example of West Nile fever in Russia). Vestnik RAMN, 2006, no. 2, pp. 25-29. (In Russian)

Becmmuux CII6TY, Meduyuna. 2022. T. 17. Bown. 2 119



10.

11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

120

Revich B. A. Changes in the health of the population of Russia in a changing climate. Problemy prog-
nozirovaniia, 2008, no. 3 (108), pp. 140-150. (In Russian)

Revich B.A. Climate change and public health in the Russian Arctic. Ekologicheskoe planirovanie i
upravlenie, 2008, no. 3-4 (8-9), pp. 109-121. (In Russian)

Revich B. A., Maleev V. V. Climate change and the health of the population of Russia. Analysis of the situ-
ation and predictive estimates. Moscow, LENAND Publ., 2011, 208 p. (In Russian)

Kershengol'ts B. M., Cherniavskii V. E, Repin V. E., Nikiforov O.1., Sofronova O.N. Influence of global
climate change on the realization of the potential of infectious diseases of the population in the Russian
Arctic (on the example of Yakutia). Ekologiia cheloveka, 2009, no. 6, pp. 34-39. (In Russian)

Noskov S.N., Golovina E.G., Stupishina O.M., Yeremin G.B., Krutikova N.N. Assessment of natural
and climatic factors (Earth’s magnetic field) in selected areas. Message 1. Zdorove naseleniia i sreda
obitaniia, ZNiSO, 2021, vol. 29, no. 9, pp. 16-22. https://doi.org/10.35627/2219-5238/2021-29-9-16-22
(In Russian)

Marchenko B.1. Health at the population level: statistical research methods (a guide for physicians).
Taganrog, Sphinx Publ., 1997, 432 p. (In Russian)

Avaliani S.L., Andrianova M. M., Pechennikova E.V., Ponomareva O.V. Environment — Health risk
assessment (world experience). Moscow, [s. n.], 1996, 159 p. (In Russian)

Antonov Iu. P, Zaugol'nikov S. D., Musiichuk Iu.I., Nagornyi S. V. Principles of a systematic approach
to assessing the danger to humans of harmful environmental factors. Gigiena i sanitaria, 1979, no. 9,
pp- 63-67. (In Russian)

Kiselev A. V., Kutsenko G.I, Shcherbo A.P. Scientific substantiation of the health risk assessment system
in hygienic monitoring of an industrial city. Moscow, Chrysostom Publ., 2001, 208 p.

Maimulov V.G., Nagornyi S.V., Shabrov A.V. Fundamentals of system analysis in ecological and hy-
gienic research. St Petersburg, [s. n.], 2001, 420 p. (In Russian)

Maimulov V.G, Pivovarov A.N., Lomtev A.Iu., Gorbanev S. A., Nagornyi S. V. The use of geographic
information systems for the analysis of medical and environmental information. Information technol-
ogy in the professional activities of specialists and equipping laboratories of the centers of state sanitary
and epidemiological supervision. St Petersburg, [s. n.], 1998, pp. 30-32. (In Russian)

Rumiantsev G.I., Novikov S. M. Problems of forecasting toxicity and risk of exposure to chemicals on
public health. Gigiena i sanitaria, 1997, no. 3, pp. 13-18. (In Russian)

Electronic fund of legal and regulatory documents. Available at: https://docs.cntd.ru/docu-
ment/1200096653 (accessed: 01.04.2022).

Beliaev D.S., Serebritskii I. A. Report on the environmental situation in St Petersburg in 2020. Izhevsk,
PRINT LLC Publ,, 2021, 253 p. (In Russian)

Noskov S.N., Golovina E.G., Gonchik K. R., Stepanian A. A. Contribution of air pollution to the as-
sessment of the biometeorological regime of St Petersburg. Zdorove — osnova chelovecheskogo potent-
siala: problemy i puti ikh resheniia, 2021, vol. 16, no. 1, pp. 243-248. (In Russian)

Noskov S.N., Karelin A. O., Golovina E. G., Stupishina O. M., Eremin G. B. Assessment of the relation-
ship between the population’s accessibility for medical care and the factors of terrestrial and space
weather. Gigiena i sanitaria, 2021, vol. 100, no. 8, pp. 775-781. https://doi.org/10.47470/0016-9900-
2021-100-8-775-781 (In Russian)

Golovina E. G., Noskov S.N., Podgaiskii E. V., Stupishina O. M., Tenilova O. V., Cheremnykh A. V. Pos-
sibilities of using meteorological information in healthcare. Modern problems of hydrometeorology and
environmental monitoring in the CIS. St Petersburg, Russian State Hydrometeorological University
Press, 2020, pp. 141-142. (In Russian)

Stupishina O. M., Golovina E. G., Noskov S.N. The relation of the human cardiac-events to the envi-
ronmental complex variations. IOP Conference Series: Earth and Environmental Science, 2021, vol. 853,
Simferopol, [s. n.], p.012029. https://doi.org/10.1088/1755-1315/853/1/012029

Noskov S.N., Mironenko O.V., Yeremin G.B., Fedorova E. A. Overview. Analysis of ensuring climate
information collection for carrying out social and hygienic monitoring. Vestnik of Saint Petersburg
University. Medicine, 2021, vol. 16, issue 3, pp. 211-223. https://doi.org/10.21638/spbul1.2021.308
Stupishina O.M., Golovina E.G., Noskov S.N., Yeremin G.B., Gorbanev S. A. The space and terres-
trial weather variations as possible factors for ischemia events in Saint Petersburg. Atmosphere, 2022,
vol. 13, no. 1, p. 8. https://doi.org/10.3390/atmos13010008

Received: April 29, 2022
Accepted: June 27, 2022

Becmnux CIT6I'Y. Meduyuna. 2022. T. 17. Boin. 2


https://doi.org/10.35627/2219-5238/2021-29-9-16-22
https://docs.cntd.ru/document/1200096653
https://docs.cntd.ru/document/1200096653
https://doi.org/10.47470/0016-9900-2021-100-8-775-781
https://doi.org/10.47470/0016-9900-2021-100-8-775-781
https://doi.org/10.1088/1755-1315/853/1/012029
https://doi.org/10.21638/spbu11.2021.308
https://doi.org/10.3390/atmos13010008

Authors’ information:

Sergei N. Noskov — PhD in Medicine; sergeinoskov@mail.ru

Olga V. Mironenko — MD, Professor; miroolga@yandex.ru

Gennady B. Yeremin — PhD in Medicine; yeremin45@yandex.ru

Elena G. Golovina — PhD in Medicine; goloveg@yandex.ru

Olga M. Stupishina — Leading Electronics Engineer; olgastupishina@yandex.ru
Ekaterina A. Fedorova — Assistant; katerina.fedo@gmail.com

Galina Yu. Kargatova — Student; KargatowagalinaY @yandex.ru

O1eHKa pycKa 3OPOBbIO HACETIEHN IPY BO3JEIICTBIY KIUMATN4eCKNX (PaKTOPOB
Ha Tepputopun Cankr-Iletep6ypra

C. H. Hockog"?, O. B. Muponenxo®3, I b. Epemun?, E. I Tonosuna’,
O. M. Cmynuwuna’, E. A. ®edoposal, I FO. Kapzamosa'

1 Cesepo-3amaiHblii TOCylapCTBEHHBIN MeINIIMHCKUI yHUBepcuTeT nM. V1. V1. Meunnkosa,
Poccuiickaa @epepanus, 191015, CaHKT-HeTep6ypr, Kupounas yn., 41
2 CeBepo-3amafHbIii HAYIHBIN LEHTP TUTUEHBI U OOIIECTBEHHOTO 3/J0POBbS,
Poccuiickas Pegepanns, 191036, Cankr-Iletep6ypr, 2-1 CoBeTckas yiL., 4
3 Cankr-IleTep6yprekuii roCyapCTBEHHBI YHUBEPCUTET,
Poccuiickaa @epeparnus, 199034, CaHKT-HeTep6ypr, VYuuBepcurerckas Hab., 7-9
* Poccuitcknit rocyaapcTBEHHbIN TUAPOMETEOPOIOTYECKIIT YHUBEPCUTET,
Poccuiickaa @epepanus, 192007, CaHKT-HeTep6ypr, Boponexckas yim., 79

s umruposanusa: Noskov S. N., Mironenko O. V., Yeremin G. B., Golovina E. G., Stupishina O. M., Fe-
dorova E. A., Kargatova G. Y. Assessment of the population health risk under the impact of climatic fac-
tors in the territory of St Petersburg // Bectauk Cankr-IleTep6yprckoro yHuBepcureTa. MenuuuHa.

2022. T.17. Bomr. 2. C.109-122. https://doi.org/10.21638/spbul1.2022.204

B nocrmennue rogpl M3MeHeHMe KIMMaTa PacCMaTpUBAeTCs KaK ORMH M3 BeRyuX (akTo-
POB, OKa3bIBAIOIVX BIMAHNE Ha 30POBbe Hace/eHnA. B paMkax aToit koHLenuy B CaHKT-
[TeTepbypre pa3pabaTbIBAIOTCA U MCIOIb3YIOTCA afleKBaTHDIC C TOUKY 3peHus crenuduye-
cKMX $aKTOPOB pMCKa METOIMKI. B maHHOIT paboTe B KauecTBe METOAUYECKOI OCHOBBI /1A
OLIEHKM COCTOSHMA 3[JOPOBbA HaceleHMs C y4eTOM KIMMATUYECKMX YCTOBUI MCIIO/Ib30Ba-
nacp MeTogonoruss MP 2.1.10.0057-12 «CocTosiHue 30pOBbs Hace/IeHNA B CBA3M C COCTOS-
HIEeM OKpY>Kalollleil Cpeibl U YCTIOBUAMMU MpO>KMBaHM:A HaceneHusA. OlieHKa pucKa 1 yiiep-
6a OT KIVMaTHYeCKMX M3MEHEHWII, BIVANINX Ha IOBBILIEHME YPOBHA 3a060/IeBaeMOCTI
B IPYNIIaxX Hace/leHNs MOBBIIIEHHOTO pUcKa. MeTonnyeckne peKOMeHalMUM». YCTaHOBIEHO
Ha/IM4Yue CTaTUCTUYECKU 3HAUMMBbIX KOPpe/Lnil MeXRy 9 PeKTUBHOI TeMIIepaTypoil BO3-
nyxa B CaHkT-IleTepOypre u epBUYHOI 3200/1€BAEMOCTBIO CAXapPHBIM AMabeTOM JIUIL CTap-
1Ie TPYyOCIocoOHOro Bo3pacra (koadduunenTt panrosoit koppesanyuy Crmpmena —0,829,
p=0,042); mepBuYHOII 3a60/1€Ba€MOCTBI0 OCTPBIMY PECIMPATOPHBIMU MHQEKIMAMI BepX-
HIIX JbIXaTeTbHbIX myTeil feteit 0-14 et (koadduument panrosoit koppemnanuu Croupme-
Ha -0,886, p=0,019); nepBU4YHOII 3a60/IeBA€MOCTBI0 XPOHNYECKOII OOCTPYKTUBHOIL JIETOY-
HoII 6o7e3HbIo feteit 15-17 et (koadduunent panrosoit koppensunu Cnvpmena —0,943,
p=0,005). Haymune ycTaHOB/IEHHBIX IIPSIMBIX ¥ OOPATHBIX CTATUCTUYECKM 3HAUUMBbIX KOP-
pensALuit MOXeT OBITh OOBACHEHO JTOIMYECKM JMCXOMNA U3 COBPEMEHHBIX IIPeCTaBICHMIT
0 BIMAHMM KIMMATUYeCKUX NapaMeTPOB Ha 3[0pOBbe YelloBeKa, OfHAKO B TAHHOM CIydae
JIoTMYecKast CBA3b IIPefCTaB/IsAeTCA COMHUTENbHON B CBA3K C HanbojIee BBICOKMM OTKJIOHe-
HJEM CPEJHEr0f0BOJI TEMIIEPATYPhI BO3yXa OT HOpMbI B 2020 I. ¥ MaHeMuel HOBOJ KOPO-
HasupycHoit nHpexyy COVID-19. Takum 06pa3om, CHIDKeHMe 3a60/1eBaeMOCTI B CITydae
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OTPULIATEIBHOI KOPPESALNU MOKET OBITh 0OBSICHEHO COKpAllleHeM ITAHOBOI MEIMIVH-
CKOVI TIOMOIIIN.

Kniouesvie cnosa: 3a60meBaeMoCTb, HaceleHNe, OLjeHKa PICKA 15 350POBbs HACE/IEHISI, K/~
mar, CankT-Iletep6Oypr.
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pexoMeH/ioBaHa K nieyatu 27 uiona 2022 r.
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