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Summary: The analysis of variations of mortality in Georgia in different seasons (winter, spring, summer, autumn) 
and periods (year, cold period – October-March, warm period: April-September) of year from 1993 to 2017 was 
carried out. It was found that over the entire study period, an average of 1230 deaths per 100000 people were 
recorded per year. The highest mortality was observed in winter (345 cases), the lowest – in autumn (274 cases). 
Over the indicated time period, in all different seasons and periods of the year there was an increase in mortality. 
So, in 2008-2017, compared with 1993-2002, the maximum increase in mortality was observed in autumn (63 cases), 
the minimum – in spring (40 cases each). On average over the year in 2008-2017, compared with 1993-2002, the 
growth in mortality was 197 cases per 100000 people.  
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Introduction 

 Influences of natural, anthropogenic environmental (meteorological, climatic, geophysical, space, 
anthropogenic atmospheric pollution, etc.) and social (economics, life style, medical care, etc.) factors on 
the health of people are significant [1-5]. Seasonal variations in population mortality are well known, 
mainly due to the variability of the thermal regime in the atmosphere (intra-annual variation of air 
temperature, heat and cold waves, etc.) [1-10].  

In this work the statistical analysis of seasonal (winter, spring, summer, autumn) half-years (cold 
period – October-March, warm period: April-September) annual variations of mortality in Georgia in the 
period from 1993 to 2017 was carried out.  

Material and methods 

Data of National Statistics Office of Georgia [https://www.geostat.ge/en] about mortality in Georgia 
in 1993-2017 is used.  

The standard statistical methods are used. The following designations will be used below:  
Mort – mortality per 100000 people; Min – minimal values; Max – maximal values; St Dev – standard 

deviation; σm – standard error; Cv = 100·St Dev/Average – coefficient of variation, %; 99%(+/-) – 99% 
confidence interval of mean. 

Comparison of mean values of mortality in two ten-year time periods (1993-2000 and 2008-2017) 
was produced with the use of Student's criterion with the level of significance α not worse than 0.01. 

Results and discussion 

Results in Table 1 and Fig. 1-4 are presented. 
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In Table 1 the statistical characteristics of seasonal, half-years and annual mean values of mortality 
Georgia in 1993-2017 are presented. As follows from Table 1 seasonal mean values of mortality per 
100000 people changes from 274 (autumn) to 345 (winter). The mean annual mortality per 100000 people 
is 1230±54, in the cold half-year 654±30 and in the warm half-year – 576±26. 

The variability of mortality in autumn higher than in winter and spring. Accordingly, values of Cv 
varied from 11.9% to 8.2%. 

Table 1 

Statistical Characteristics of Mortality in Georgia 

in 1993-2017 in Different Seasons and Periods of Year 

Month Mean Min Max St Dev σm Cv (%) 99%(+/-) 

Winter 345 292 395 28,3 5,8 8,2 15 

Spring 334 281 378 27,3 5,6 8,2 14 

Summer 277 227 322 27,1 5,5 9,8 14 

Autumn 274 209 318 32,6 6,7 11,9 17 

Cold 654 546 733 56,7 11,6 8,7 30 

Warm 576 472 646 49,7 10,1 8,6 26 

Year 1230 1021 1362 104,1 21,2 8,5 54 

Trends of mortality in Georgia in 1993-2017 in indicated seasons of year are positive and have the 
form of a second power polynomial (Fig. 1). In recent years, there has been some stabilization and a 
downward trend in mortality. 

 

Fig. 1. Trend of Mortality in Georgia in 1993-2017 in Three Seasons of Year. 

Trends of mortality in Georgia in 1993-2017 in three indicated periods of year also are positive and 
have the form of a second power polynomial (Fig. 2). 

In Fig. 3 data about intra-annual variations of mortality in Georgia on three periods of years are 
presented. As follows from the Fig. 3, in the second period of time (2008-2017), mortality in Georgia in 
all indicated seasons of year, was higher than in the first period (1993-2002). 
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Fig. 2. Trend of Mortality in Georgia in 1993-2017 in Three Periods of Year. 

 
Fig. 3. Intra-Annual Variations of Mortality in Georgia in Three Periods of Years. 

 

Fig. 4. Difference between Mean Values of Mortality in Georgia 

in 2008-2017 and 1993-2002 in Different Seasons and Periods of Year. 

So, in 2008-2017, compared with 1993-2002, the maximum increase in mortality was observed in 
autumn (63 cases), the minimum – in spring (40 cases each). On average over the year in 2008-2017, 
compared with 1993-2002, the growth in mortality was 197 cases per 100000 people, in cold period – 106, 
and in warm period – 91 cases per 100000 people. 
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Conclusion 

The more detailed analysis of the data about mortality in Georgia with the use of statistical methods 
for the non-accidental series of observations is planned to be conducted in the immediate future, as well as 
the study of the role of various natural, anthropogenic environmental and social factors in such negative 
processes in Georgia, as growth of mortality. 
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