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ABSTRACT

Periods of extremely cold weather which leads to a considerable health risk especially for vulnerable groups
of people are quite common nowaday not only in Siberia but in the European Region. Health and social
services register the growth of a number of seeking medical advice caused by the vatious health effects
associated with extreme cold conditions. The increasing mortality mainly among the eldetly, suffering from
chronic diseases of the cardiovascular or respiratory systems, is associated with the effect of abnormal
temperatures [1-2]. The climate of Krasnoyarsk territory can be described as highly continental influenced
climate with hot summer (with temperature to +36 °C) and cold winter (with temperature to —43 °C) [3].
An analysis of the effect of cold waves and temperature contrasts in a short time on the population health
is relevant due to the existing climatic features.

Materials and methods. To assess the meteorological parameters, we used data from meteorological
station, which is the background for Krasnoyarsk city [4]. The identification of cold waves for the cities of
Krasnoyarsk territory was carried out by the method of long-term distributions of average daily temperatures
[5]. Temperature contrasts were evaluated as maximal temperature change during the whole day (24 h).

To solve this problem, a database of mortality indicators was used, provided by the Territorial Authority of
the Federal State Statistics Service for the Krasnoyarsk Region. The daily mortality rates were divided into
four groups of age (0-17, 18-29, 30-64 and 65+) from the most common diseases charactetized by sensitivity
to climatic factors for the period from 2012 to 2014:

diseases of the circulatory system (110-115, 120-125, 144-149, 160-169);

diseases of the respiratory system (JO0-J22, J30, J40-]45).

To assess the proportion of the population exposed to the influence of cold waves and temperature contrasts

a relative risk (RR) was calculated [5]
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The results of the study. The cold waves have statistically significant influence on mortality from disease
of the circulatory system for ages older 34 years and disease of the respiratory system for ages older 65 years
(Table 1). The analysis of mortality relative risk caused by rapid temperature change are shown that these
rates connect to diseases of the circulatory system for elderly (Table 2).

Conclusions. The study results suggest that the greatest negative impact of cold waves was established for
mortality from circulatory diseases for the two groups of age (30-64 and older than 65 years). At the same
time, the health risks caused by temperature contrasts exceed those for cold waves, mainly for the circulatory

system.
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Table 1. Relative risk of mortality during the petiod to cold waves in the city of Krasnoyarsk, 2012-2014

Cold waves
Death causes Groups of age, years
RR 95% CI
0-17 0 0-0

Diseases of the 18-29 0.01 <*> 0-0.12
circulatory system 30-64 5.33 <*> 4.72-5.93
65+ 4.33 <> 3.08-5.59

0-17 0.02 <*> 0-0.15
Diseases of the 18-29 0.03 <*> 0.01-0.13
respiratory system 30-64 1.48 1.23-1.73
65+ 3.19 <> 2.79-3.6

<*> — Dependence is statistically significant (p < 0,05)
Table 2. Relative risk of mortality from exposure to extreme temperature in Januaryin the city of
Krasnoyarsk, 2012-2014

January
Groups of
Death causes 2012 2013 2014
age, years
RR 95% CI RR 95% CI RR 95% CI
0-17 0.05 0-0.43 0 - 0 -
Diseases of the 18-29 0.03 0-0.21 0.02 0-0.05 0 -
circulatory system 30-64 5.76 4-6.84 8.2 2.45-3.95 8 2.76-5.24

65+ 104 | 852-13.41 | 47 | 7.63-10.87 | 3.69 | 7.4-10.44

0-17 0.02 0-0.42 0.05 0-0.16 0.06 0-0.17

Diseases of the 18-29 0.58 0-0.68 0 - 0.03 0-0.1

respiratory system 30-64 1.04 0.05-1 - - 2.69 | 0.05-0.67

65+ 1.33 0-0.68 - - ; B

Dependence is statistically significant (p < 0,05)
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