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Abstract 

Over the past decades, the unprecedented rate of global warming and climate change has been a source 

of concern. In recent years, climate change has been considered as one of the leading factors influencing 

public health and the formation of acute and chronic non-communicable diseases. The Fergana Valley 

of Kyrgyzstan belongs to a different climatic and geographical zone. Residents of the plains and low-

mountain regions of southern Kyrgyzstan are more adapted to a hot climate, the effect of which on their 

health has not been studied using new WHO methodological approaches. 
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Intoduction 

Stroke and its growing “hard endpoint” (mortality, morbidity, emergency hospitalization) is not only a 

significant burden for the patient, but also a challenge to modern medical, especially preventive science, 

requiring the search for new effective preventive strategies . In developed countries, about 200,000 

people die annually from cerebrovascular accidents and a large number of patients remain severely 

disabled. Among the 10 leading causes of death in the world, stroke ranks 3rd [5]. 75 out of 100 strokes 

are caused by modifiable factor hypertension and the majority (35 – 40%) of stroke “hard spots” can be 

prevented through early identification and intervention of this “silent killer” and global public health 

crisis, and through increased awareness population about methods of primary and secondary 

prevention [2,3]. Basically, the development of stroke is promoted not only by arterial hypertension 

(AH), but also by other modifiable risk factors (MRFs) - physical inactivity, stressful situations, 

smoking, obesity and dehydration, as well as weather and climate factors [4]. 

Meanwhile, these issues from the standpoint of stroke prevention remain insufficiently studied in 

regions with an unfavorable climate, in particular in the south of Kyrgyzstan. In recent years, 

climatometeopathogenic mechanisms of the development and course of non-infectious diseases have 

been very actively studied by researchers from near and far abroad. The established connections of 

cardiovascular and cerebrovascular diseases with climatic and weather risk factors made it possible to 

rethink the known aspects of primary and secondary prevention of these pathologies, in particular in 
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the example of stroke, through clinical and biorhythmological observations in individual populations 

and regions [1]. 

 

Purpose of the study: 
To analyze the development of stroke among the population >18-90 years old against the background 
of fluctuations in air temperature in the climatic conditions of southern Kyrgyzstan 
 
Objectives of the study:  
Study and assessment of the influence of meteorological factors on the development of strokes in the 
climatic conditions of Osh. 
 
Material and research methods:  
We conducted a study using data from meteorological factors of the Kyrgyz Hydrometeorological 
Center in Osh, such as air temperature for a 4-year period from 2016-2019. 
 

Results of the study:  

The results of our study show that at different levels of air temperature in the surveyed population of 

Osh, all forms of stroke are detected with significantly different frequencies. Thus, general stroke 

(cerebral stroke) with increasing air temperature increases from 8.0% at air temperature -5.2-1.9 0C to 

17.0% at AT + 22-25.30C and 10.0% at + 25.4-28.70С, i.e. 1.2 times or 9.0%. 

Table № 1 Development of stroke among the population >18-90 years of age against the 
background of air temperature fluctuations in the climatic conditions of southern 

Kyrgyzstan (1st line - in absolute numbers, 2nd - in%) 

 

Колебан
ие 
температ
уры 
воздуха 
(вС) 

Распространенность различных форм 

Ишемический инсульт Геморрагический инсульт Общий инсульт 

2016 2017 2018 2019 
2016-
2019 

2016 2017 2018 2019 
2016-
2019 

2016 2017 2018 2019 2016-2019 
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с 
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с 

% 
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с 

% 
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с 

% 
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с 

% 
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б
с 
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а
б
с 

% абс % 
а
б
с 

% 
аб
с 

% абс % 

-5,2-1,9 
7 10 5 7 3 5 1 2 16 6 8 

3
2 

3 19 0 0 1 7 12 14 
1
5 

16 8 10 3 3 2 3 28 8 

-1,8-1,5 
2 

3 1 1 5 8 1 2 9 3 7 
2
8 

2 13 0 0 1 7 
1
0 

11 9 9 3 4 5 5 2 3 19 5 

1,6-4,9 
3 

4 4 6 8 13 9 15 24 9 8 
3
2 

0 0 7 23 0 0 15 17 11 11 4 5 15 16 9 12 39 11 

5,0-8,3 
7 

10 4 6 
1
9 

30 5 8 35 13 2 8 0 0 8 26 0 0 
1
0 

11 9 9 4 5 
2
7 

28 5 7 45 13 

8,4-11,7 
5 7 3 4 6 9 4 7 18 7 0 0 0 0 2 6 0 0 2 2 5 5 3 4 8 8 4 5 20 6 

11,8-15,1 1
8 

25 6 9 2 3 9 15 35 13 
0 

0 1 6 0 0 4 27 5 6 
1
8 

19 7 8 2 2 13 17 40 11 

15,2-18,5 
7 

10 9 13 6 9 9 15 31 12 
0 

0 3 19 3 10 4 27 
1
0 

11 7 7 12 14 9 9 13 17 41 12 

18,6-21,9 
1 1 6 9 6 9 7 11 20 8 0 0 1 6 3 10 1 7 5 6 1 1 7 8 9 9 8 11 25 7 

22-25,3 1
1 

15 22 33 8 13 9 15 50 19 0 0 4 25 2 6 3 20 9 10 11 11 26 31 
1
0 

11 12 16 59 17 

25,4-28,7 1
0 

14 7 10 1 2 7 11 25 10 0 0 2 13 6 19 1 7 9 10 
1
0 

1
0 

9 11 7 7 8 11 34 
1
0 

Всего: 
7
1 

10
0 

67 
10
0 

6
4 

10
0 

6
1 

100 
26
3 

10
0 

2
5 

1
0
0 

1
6 

10
0 

31 
10
0 

15 100 
8
7 

10
0 

9
6 

1
0
0 

83 
10
0 

9
5 

10
0 

76 100 350 
1
0
0 

r(+/-)         0,561         0,391         0,380 

Mp(+/-)         35,2%         59,1%         31,5% 

t         1,916         1,200         1,160 

P 
        

0,096963 
        

0,26899 
        

0,237553 
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The same trend was noted for ischemic stroke. The frequency of detection of IS among the examined population, 

depending on the level and fluctuations of AT, increases by 1.6 times or 4.0% (r+=0.561; Mp=35.2%, t=1.916; 

p=0.096963). High levels of detection of IS are determined at AT+5.0-8.30С (13.0%), +11.8-15.10С (13.0%), 

+15.2-18.50С (12.0% ) and +22-25.30С (19.0%). Low prevalence rates of IS were detected with AT fluctuations 

at the level of -1.8-1.50C (3.0%) and +8.4-11.70C (7.0%). 

The detection rate of hemorrhagic stroke in the south of Kyrgyzstan also, according to our data, is directly 

dependent on the increase and fluctuations of AT. During 2016-2019, on average annually, depending on the 

fluctuations of this meteorological factor, cases of HI are observed with an increase of 3.0% (with minus AT) and 

by 9.0 and 8.0% (with positive AT). There is an increase in cases of HI with both decreased and increased AT. 

Thus, at different levels of AT, GI is detected with the following frequency: with AT < - 5.2-1.90C - 14.0%, <1.6-

4.90C - 17.0%, <15.2-18 .50C-11.0% and with AT> 22-250C-10% (r+=0.391;Mr=59.1%, t=1.200; p=0.26899). 

In general, there is a direct correlative relationship between AT and cerebral stroke among the surveyed 

population : with increases/decreases and intensification of its fluctuations, a significant increase in the 

detection of ischemic stroke, hemorrhagic stroke and cerebral stroke is noted. Such trends were noted during 

2016-2019, i.e. the entire period of the 4-year clinical and meteorological study . 

 

Conclusion 

In general, there is a direct correlation between air temperature and cerebral stroke among the examined 

population: with increases/decreases and intensification of its fluctuations, there is a significant increase in the 

detection of ischemic stroke, hemorrhagic stroke and cerebral stroke. Such trends were noted during 2016-2019, 

i.e. the entire period of a 4-year clinical meteorological study. 
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