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Abstract  The "Register of cerebral strokes" was carried out in the desert-steppe zones of Uzbekistan on the example of 

the Khorezm region for 2019. 3569 cases of stroke were identified, of which: 2552 (71.5%) cases were hospitalized, 1350 

patients died. The morbidity of stroke, calculated for the entire population of Khorezm region, corresponded to 194.43 cases 

per 100 thousand, at the age of 20 years and older was 310.32 cases per 100 thousand. Mortality - 73.6 and 117.46 cases per 

100 thousand, respectively. Lethality in all types of cerebral stroke was 35.2%. The ratio of ischemic (IS) to hemorrhagic 

strokes (HS) was 3: 1. Among the main risk factors for the development of stroke, arterial hypertension prevailed in 62.3%, 

atherosclerosis - in 19.5%, coronary heart disease - in 7.5%, diabetes mellitus - in 3.8%, combined and other risk factors - in 

6.9%. Seasonality analysis by types of strokes revealed that IS and HS prevailed in the winter (28.1% and 29.7%) and spring 

(31.7% and 25.0%), respectively. 
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1. Introduction 

The problem of cerebrovascular disease remains highly 

relevant due to the high morbidity and mortality, including 

from acute cerebral stroke [2,7]. Accurate data on the 

incidence, mortality and risk factors of strokes are essential 

for the informed deployment of a skilled care network and 

the successful management of strokes [3,8,16].  

The World Health Organization has developed the 

program "Registry of Cerebral Stroke", which standardizes 

the diagnostic criteria and research methodology [14]. This 

program allows, when using it, to obtain the true indicators 

of morbidity, mortality and lethality from acute cerebral 

stroke [4,9,17].  

Given the urgency of the problem, the aim of the research 

was: conducting a register of stroke in the desert-steppe 

zones of Uzbekistan using the example of the Khorezm 

region. 

2. Material and Research Methods 

To achieve the set goals, we conducted the "Register of 

cerebral strokes" of the Khorezm region for 2019. The 

studies were carried out by a continuous method. All new 

and repeated cases of stroke that developed during the 

observation period in residents of the Khorezm region, as 

well as all cases of death from stroke, were subject to 

registration. Patients over the age of 20 were examined. 

Demographic characteristics and features of the structure  
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of the population of the Khorezm region. According to the 

data of the State Statistics Service of the region, the 

population was 1,835,690 people as of 01.01.2019, with an 

equal distribution of the female and male population: 917989 

and 917701, respectively. The share of people under the age 

of 20 was 37.3%. The population of 20 years and older was 

1,150,135 people, men - 565,722 people, women - 584,413. 

3. Research Results and Discussion 

According to the results of the register, 3569 cases of 

stroke were detected in Khorezm region in 2019, of which: 

2552 (71.5%) cases were hospitalized, 1350 patients died. 

The morbidity of stroke, calculated for the average annual 

number of permanent residents in Khorezm region at the age 

of 20 and older, amounted to 310.32 cases per 100 thousand. 

The morbidity, calculated for the entire population in 

Khorezm region, corresponded to 194.43 cases per 100 

thousand. The morbidity of stroke increased with age, as in 

men and in women and the maximum values reached in the 

age group 80 years and older and corresponded to 3806.16 

and 3173.37 per 100 thousand population. The morbidity of 

stroke among men significantly (p <0.05) exceeded the 

incidence among women: 347.69 and 274.12 cases per 100 

thousand, respectively. This trend of prevalence of morbidity 

among men was also noted in all age groups (Table 1). 

The mortality of stroke was 73.6 cases per 100 thousand 

for the entire population of the Khorezm region. The 

mortality for the adult population (20 years and older) was 

117.46 cases per 100 thousand. The largest, five-fold 

increase in the mortality from stroke was observed in the age 

groups 40-49 and 50-59 years, in relation to the previous age 

groups. A significant increase in this indicator was noted 
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both among all residents of the Khorezm region and among 

both sexes, however, in men, a sharp prevalence of mortality 

begins with the age category 40-49 and 50-59 years, and in 

women - 40-49 and 60-69 years. Such an increase in 

mortality in the age group in men can be explained by an 

additional risk factor in this age group for the development of 

myocardial infarction, and in women - and increase in 

mortality in the age group 40-49 years is explained by 

climacteric age (Table 2). 

Lethality in all types of stroke was 35.2%. There is an 

unreliable prevalence of lethality among men (36.0%) over 

women (34.2%). When analyzing lethality by age groups, it 

was found that both sexes have a small peak in mortality in 

the age group 20-29 years old, with a gradual increase in 

lethality in subsequent age groups, again with a sharp jump 

in lethality from the age group 70 and older. Lethality in  

the age group 20-29 years old is due to lethality from 

subarachnoid hemorrhage (SAH), and in the age group 70 

and older - natural causes (Table 3). 

When analyzing the distribution of the timing of death 

from strokes (in the 1st, up to 7, up to 28 days) in patients 

who received inpatient treatment, it was revealed that when 

analyzing both sexes, a large proportion of deaths fall on the 

periods 2-7 (40.2%) and 8 -28 (37.2%) days. When 

analyzing the timing of death by sex, it was revealed that in 

men most of the deaths (47.1%) occur on days 2-7 and in the 

age group 50-59 (19.1%) and 60-69 (14%) years, and for 

women (39.8%) - on days 8-28, with a dome-shaped growth 

in the age groups from 50 to 79 years old with a peak in the 

age group 60-69 years old - 13.6% (Table 4). 

Table 1.  The morbidity of stroke among residents of the Khorezm region 
over 20 years old, taking into account gender and age (per 100 thousand) 

Age men women Total 

20-29 11,216 10,25 10,74 

30-39 37,21 23,84 30,48 

40-49 140,52 128,076 134,25 

50-59 771,2 381,81 566,57 

60-69 1559,439 1133,77 1331,51 

70-79 2953,1 2321,4 2611,94 

over 80 years old 3806,16 3173,37 3424,39 

Total 347,697 274,12 310,31 

Table 2.  The mortality of stroke among residents of the Khorezm region 
over 20 years old, taking into account gender and age (per 100 thousand) 

Age men women Total 

20-29 2,95 1,2 2,088 

30-39 9,139 2,577 5,837 

40-49 36,23 17,425 26,76 

50-59 220,92 68,53 140,839 

60-69 556,758 364,5 453,816 

70-79 1549,57 1050,158 1279,85 

over 80 years old 2844,81 2309,08 2521,597 

Total 136,99 98,56 117,464 

 

Table 3.  The lethality of stroke among residents of the Khorezm region over 20 years old, taking into account gender and age 

Age 

men women Total 

the number of 

sick 

number of 

deceased 
lethality 

the number 

of sick 

number of 

deceased 
lethality 

the number 

of sick 

number of 

deceased 
lethality 

20-29 19 5 26,3% 17 2 11,8% 36 7 19,4% 

30-39 57 6 10,5% 37 4 10,8% 94 10 10,6% 

40-49 159 35 22,0% 147 19 12,9% 306 54 17,6% 

50-59 569 135 23,7% 312 50 16,0% 881 185 21,0% 

60-69 605 202 33,4% 507 153 30,2% 1112 355 31,9% 

70-79 364 182 50,0% 336 145 43,2% 700 327 46,7% 

over 80 years old 194 143 73,7% 246 175 71,1% 440 318 72,3% 

Total 1967 708 36,0% 1602 548 34,2% 3569 1256 35,2% 

Table 4.  Dates of death from strokes in hospitals of the Khorezm region over 20 years old, taking into account gender and age 

Age 
men women Total 

1 day 2-7 days 8-28 days 1 day 2-7 days 8-28 days 1 day 2-7 days 8-28 days 

20-29 - 1 (0,7%) - - - 1 (0,97%) - 1 (0,4%) 1 (0,4%) 

30-39 - 3 (2,2%) 1 (0,7%) - 1 (0,97%) 1 (0,97%) - 4 (1,7%) 2 (0,8%) 

40-49 5 (3,7%) 1 (0,7%) 7 (5,1%) 2 (1,9%) 1 (0,97%) 7 (6,8%) 7 (2,9%) 2 (0,8%) 14 (5,9%) 

50-59 10 (7,4%) 26 (19,1%) 21 (15,4%) 6 (5,8%) 2 (1,9%) 8 (7,8%) 16 (6,7%) 28 (11,7%) 29 (12,1%) 

60-69 5 (3,7%) 19 (14,0%) 12 (8,8%) 12 (11,7%) 12 (11,7%) 14 (13,6%) 17 (7,1%) 31 (13,0%) 26 (10,9%) 

70-79 3 (2,2%) 9 (6,6%) 5 (3,7%) 9 (8,7%) 11 (10,7%) 8 (7,8%) 12 (5,0%) 20 (8,4%) 13 (5,4%) 

over 80 years old 1 (0,7%) 5 (3,7%) 2 (1,5%) 1 (0,97%) 5 (4,9%) 2 (1,9%) 2 (0,8%) 10 (4,2%) 4 (1,7%) 

Total 24 (17,6%) 64 (47,1%) 48 (35,3%) 30 (29,1%) 32 (31,1%) 41 (39,8%) 54 (22,6%) 96 (40,2%) 89 (37,2%) 
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When analyzing the distribution of the timing of death 

depending on the type of stroke, it was found that in the 

analysis of both sexes, a large proportion of deaths, both IS 

and HS, fall on days 2-7 and 8-28. When analyzing the 

timing of death depending on the type of stroke by gender, it 

was revealed that in men most of the deaths of both IS and 

HS occur on days 2-7, and in women, both IS and HS, on 

days 8-28 (Table 4). 

In the general structure, IS accounted for 2,193 (61.44%) 

cases, HS - 676 (18.94%), SAH - 38 (1.1%), undifferentiated 

stroke - 662 (18.55%). Thus, the ratio of ischemic strokes to 

hemorrhagic strokes was 3: 1. The indicator is very alarming 

- the identified strokes of an undetermined type are 18.6%, 

which directly affects the ratio of ischemic strokes to 

hemorrhagic strokes obtained by us – 3: 1. This ratio in many 

population studies is equal to 4: 1 [8,14,17]. The average age 

of patients with stroke was 63.85 ± 0.2 years, for men - 62.98 

± 0.3 years, for women - 65.1 ± 0.3 years. 

The structure of strokes in inpatients. Within the 

framework of the registry of strokes, 2552 patients with 

strokes were identified who was in the neurological and 

therapeutic departments of the hospitals of the Khorezm 

region. Of these, 1395 men (54.7%) prevailed over 1157 

women (45.3%). The average age of patients was 60.7 ± 0.2 

years, 60.0 ± 0.3 years for men, 61.6 ± 0.4 years for women. 

Among of strokes, IS accounted for 2040 (79.9%) cases, GS 

- 481 (18.8%), SAH - 31 (1.2%). The ratio of IS and GS in 

both women and men was 4: 1. The largest proportion of 

strokes, both IS and GS, in both men and women, are in the 

age group 50-59 years old and 60-69 years old. And SAH in 

both men and women prevails in the age groups of 20-29 and 

30-39 years. Significant differences in strokes structure were 

established among men and women with a predominance of 

intracranial hemorrhages in men (20.9%), in women (19%). 

The incidence of cerebral infarction in women was slightly 

higher (81%) than in men (79.1%). Comparison of the 

structure of strokes did not reveal statistically significant 

differences among the male and female populations of the 

studied region (Table 5). Hemispheric strokes occurred in 

99.4%, and stem strokes - in 0.6% of cases. Among 

hemispheric strokes, localization of the focus in the right 

hemisphere was found in 47.6%, in the left hemisphere - in 

51.8%. 

Hospital lethality from strokes. Hospital lethality was 

9.36%. Moreover, the highest in-hospital lethality was with 

HS - 16.2%, then with SAH - 12.9%, and the lowest - with IS 

- 7.7%. When analyzing hospital lethality by decades, it was 

found that with IS, it tended to gradually increase from the 

age group 30-39 to 80 years and older. Moreover, men have 

small peaks of HS in the age groups 50-59 years old and 80 

years old and above, and women have small peaks in the age 

groups 60-69 and 70-79 years old. With HS, hospital 

lethality in the age groups of 20-29 and 30-39 years was due 

to SAH, and with hemispheric hemorrhages, it tended to 

gradually increase from the age group 40-49 to 80 and older. 

The main risk factors (RF) of strokes in the desert-steppe 

zones of Uzbekistan according to the register of 2019. 

When analyzing the main RFs, it was revealed that among 

RFs, arterial hypertension (AH) is 62.3%, atherosclerosis 

(AZ) - 19.5%, coronary heart disease (CHD) - 7.5%, diabetes 

mellitus (DM) - 3.8%, combined and other FRs - 6.9% 

(Table 6). This prevalence of hypertension among patients 

with stroke can be explained by the fact that drinking water 

in the CW, which is taken from the Amu Darya River and its 

Shavat channel, due to the environmental disaster in the  

Aral Sea region, has a high mineralization. In the selected 

water samples, the mineralization exceeds the maximum 

permissible concentration (MPC) by 0.36-0.83 times, 

sulfates exceeds the MPC by 8-10 times [13], which leads to 

the fact that the population of the region has a very high 

proportion of gallstone (157.5 per 100,000 population) and 

urolithiasis (146.2 per 100,000 population), with an increase 

in kidney diseases among the population (pyelonephritis - 

1035, glomerulonephritis - 108.8, diabetic nephropathy - 

138.3 per 100,000 population) and, accordingly, 

hypertension (1610.2 per 100,000 population) [1,12]. The 

low proportion of AZ and DM among the population is 

explained by the culinary tradition of the region, where 

dietary dishes predominate. 

In the gender analysis of the main RFs, it was found that 

RFs such as AH (65.3%), DM (4.1%) and CHD (7.6%) 

prevail in men, while AZ prevails in women (22.2%) (Table 

6). 

When analyzing RF depending on the type of stroke, it 

was revealed that with IS and HS, risk factors such as AH 

and AZ prevail, with a slight prevalence in IS. And with 

SAH, the risk factors for the development of stroke are 

hypertension and cerebral aneurysms (Table 6). 

Seasonality of stroke in the desert-steppe zones of 

Uzbekistan. According to our study, strokes are recorded 

throughout the year, but the largest number of strokes 

developed in the winter (28.0%) and spring (28.6%). Strokes 

are recorded relatively less frequently in the summer and 

autumn. 

When analyzing seasonality by types of strokes, it     

was revealed that IS and HS also prevailed in the winter 

(28.1% and 29.7%) and spring (31.7% and 25.0%) months, 

respectively. SAH predominated in the summer (36.8%) 

months and autumn (31.6%) months. To identify the reasons 

for the development of seasonality in different types of 

strokes, we analyzed the frequency of occurrence of various 

meteopathic factors by seasons in the desert-steppe zones of 

Uzbekistan. Apparently, this dynamics is explained by 

unstable weather in the winter and spring months, when 

temperature drops during one day (from 6° to 18°С), high 

humidity is most often noted, and these changes are very 

sharp. When comparing our data on meteorological factors 

in the desert-steppe zones of Uzbekistan [5,6,10,11,15,18] 

by seasons with the medical classification of weather 

according to V.F. Ovcharova, we found that "spastic" type of 

weather prevails in winter and spring, "hypoxic" in summer, 

and "unstable with the transition of the indifferent to the 

“spastic” type”. In winter and spring, the "spastic" type of 

weather is a provoking meteorological risk factor for the 
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development of IS and HS. In summer - "hypoxic", and    

in autumn - "unstable with the transition of indifferent to 

"spastic" types of weather are provoking meteorological 

factors for the development of SAH. 

4. Conclusions 

1. According to the registry of stroke in the desert-steppe 

zones of Uzbekistan, on the example of the Khorezm region 

in 2019, among the total population of 1,835,690 people and 

the population over 20 years old – 1,150,135 people, 3,569 

cases of strokes were identified. Of these: 2552 (71.5%) 

cases were hospitalized, 1350 patients died. 

2. The average age of patients with stroke was 63.85 ± 0.2 

years. For men - 62.9 ± 0.3 years, for women - 65.1 ± 0.3 

years. 

3. The morbidity of stroke was 310.32 cases per 100 

thousand for the population over 20 years old and 194.43 

cases per 100 thousand of the total population. The morbidity 

of stroke increased with age and significantly (p <0.05) 

prevailed among men compared with women: 347.69 and 

274.12 cases per 100 thousand, respectively. 

4. The mortality of strokes was 117.46 cases per 100 

thousand of the population over 20 years old and 73.6 cases 

per 100 thousand of the total population. The largest, 

five-fold increase in mortality from stroke was observed in 

the age groups 40-49 and 50-59 years, in relation to the 

previous age groups. 

5. Lethality in all types of stroke was 35.2%. There is an 

unreliable prevalence of lethality among men (36.0%) over 

women (34.2%). Lethality tends to increase with age, with 

lethality peaks in the age group 20-29 years, due to lethality 

from SAH and in the age group 70 and older, due to natural 

aging of the body. Hospital lethality was 9.36%. Moreover, 

the highest hospital lethality was in hemorrhagic stroke - 

16.2%, then in SAH - 12.9% and the lowest - in ischemic 

stroke - 7.7%. 

6. Dates of death from strokes (in the 1st, up to 7, up to 28 

days): 40.2% of deaths accounted for the periods of 2-7 days 

and 37.2% of deaths at 8-28 days. 

7. The structure of strokes was dominated by ischemic 

strokes - 61.4%, hemorrhagic - 20% (of which 1.1% - SAH) 

and indeterminate type - 18.6%. The ratio of ischemic to 

hemorrhagic strokes was 3: 1. However, the structure of 

strokes in hospital patients differed: ischemic strokes - 

79.9%, Hemorrhagic - 18.8% and SAH 1.2%, and the ratio of 

ischemic to hemorrhagic strokes was 4: 1. 

8. Among the main risk factors for the development of 

strokes, AH prevailed in 62.3%, atherosclerosis - in 19.5%, 

CHD - in 7.5%, diabetes - in 3.8%, combined and other risk 

factors - in 6.9 %. In gender analysis, such risk factors as AH 

(in 65.3%), diabetes (in 4.1%) and coronary artery disease 

(in 7.6%) prevail in men, while in women, AZ (22.2%) 

prevails. In IS and HS, risk factors such as AH and AZ 

prevail, with a slight prevalence in IS. And with SAH risk 

factors of stroke development are cerebral aneurysms and 

hypertension. 

9. When studying the seasonality of strokes, the 

prevalence was revealed in the winter (28.0%) and spring 

(28.6%). In winter and spring, the "spastic" type of weather 

is a provoking meteorological risk factor for the 

development of IS and HS. In summer - "hypoxic", and in 

autumn - "unstable with the transition of indifferent to" 

spastic "types of weather are provoking meteorological 

factors for the development of SAH. 
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