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ABSTRACT

Background: Stroke morbidity and mortality rate varies depending on the level of economic and social de-
velopment of the resident country, geographical region, as well as ethnicity and sex attribute. The aim of the
study is to identify special aspects in morbidity and mortality rates among patients with intracerebral hemor-
rhages considering age, sex and ethnic differences in Kazakhstan.

Methodology: The study included 1,657 patients hospitalized in Kazakhstan between 2018 and 2020.

Results: In the study, we found that the average age at admission was significantly lower for male patients
(59.96 years) compared to female patients (64.31 years). The overall mortality rate, including both in-hospital
and within 30 days after discharge, was 35%. The distribution of mortality by age and sex showed statistically
significant differences by ethnicity, with distinct patterns observed among patients of Kazakh and other eth-
nic groups.

Conclusions: Further detailed studies focused on identifying and preventing intracerebral hemorrhage risk
factors are necessary to validate these results.
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INTRODUCTION

The global burden of acute cerebrovascular accidents
is rising, largely driven by population ageing. While
ischemic stroke accounts for the majority of cases,
intracerebral haemorrhage is generally associated
with poorer clinical outcomes, including higher mor-
tality and disability, compared with other major
stroke subtypes.! Global estimates from the Global
Burden of Disease Study indicate that intracerebral
haemorrhage accounted for approximately 3.41 mil-
lion cases worldwide in 2019.2 Available global and
regional data suggest that stroke epidemiology, in-
cluding intracerebral haemorrhage, varies by age,
sex, and geographical region, with additional influ-
ences from ethnic and socioeconomic contexts.'?
However, detailed epidemiological data on ICH is still
scarce in Central Asia, and specifically in Kazakhstan.
This lack of regional understanding hampers the de-
velopment of targeted healthcare strategies. The aim
of the study was to identify special aspects in mor-
bidity and mortality rates among ICH patients con-
sidering age, sex, and ethnic differences in Kazakh-
stan.

METHODOLOGY

In our study, we evaluated morbidity and mortality
rates among ICH patients in Karaganda Region, who
were admitted to hospital with diagnoses corre-
sponding ICD Code 161.0-161.9 from January 1, 2018
to December 31, 2020. Initial data for analysis were
obtained from the Disease Register for Karaganda
Region. The cases of transfer to other medical facili-
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ties, recurrent hospital admission cases for medical
rehabilitation were excluded. There is no data on pa-
tients who received outpatient care without hospital-
ization. Each ICH case was validated by clinical in-
formation and brain imaging.

The average annual population of the Karaganda re-
gion in 2019 was 1.38 million people (approximately
7.4% of the total population of Kazakhstan)3, with an
ethnic composition predominantly Kazakh (49.4%)
and a significant minority of European origin, pri-
marily Russian (37.5%)*

Data were analyzed using descriptive statistical
techniques, reporting absolute values (n), percent-
ages (%), and 95% confidence intervals (using Wil-
son's method). Following verification of normality,
non-parametric tests (Mann-Whitney and Kruskal-
Wallis tests) and the chi-square test were applied
with a significance level of p < 0.05. The morbidity
rates were calculated per 100,000 individuals using
standard formulas.

Ethical consideration: The authors assure that the
study was conducted in accordance with the recom-
mendations of the Declaration of Helsinki and ap-
proved by the Ethical Committee of the Karaganda
Medical University (Minutes of the meeting No. 16 of
06/19/2020 with the assigned No. 57).

RESULTS

This analysis of 1,657 patients hospitalized with ICH
reveals several key epidemiological patterns, while
detailed demographic and mortality data are availa-
ble in Tables 1 and 2.

Table 1: Sex, Age and Ethnic characteristics of Hospitalized Patients

Characteristics Women Men Total (%)
Kazakhs (%) Others (%) Kazakhs (%) Others (%) (N=1657)
(N =380) (N=407) (N=461) (N=409)

Age Group

Mean * SD 62.00£12.06 66.47+11.99 59.22+10.65 60.80+12.54  62.03+12.09
18-44 21 (5.53) 15 (3.69) 35(7.59) 46 (11.25) 81(9.31)
45-59 142 (37.37) 101 (24.82) 199 (43.17) 123 (30.07) 322 (37.01)
60-74 148 (38.95) 176 (43.24) 191 (41.43) 188 (45.97) 379 (43.56)
Over 75 69 (18.16) 115 (28.26) 36 (7.81) 52 (12.71) 88 (10.11)

ICD-10
161.0 ICH in hemisphere, subcortical 161 (42.37) 164 (40.29) 184 (39.91) 155 (37.9) 664 (40.07)
161.1 ICH in hemisphere, cortical 90 (23.68) 51 (12.53) 109 (23.64) 62 (15.16) 312 (18.83)
161.2 ICH in hemisphere, unspecified 3 (0.79) 7 (1.72) 13 (2.82) 9(2.2) 32(1.93)
[61.3 ICH in brain stem 11 (2.89) 15 (3.69) 19 (4.12) 20 (4.89) 65 (3.92)
161.4 ICH in cerebellum 12 (3.16) 22 (5.41) 18 (3.9) 14 (3.42) 66 (3.98)
161.5 ICH, intraventricular 21 (5.53) 28 (6.88) 18 (3.9) 28 (6.85) 95 (5.73)
161.6 ICH, multiple localized 24 (6.32) 30 (7.37) 34 (7.38) 33 (8.07) 121 (7.3)
161.8 Other ICH 52 (13.68) 86 (21.13) 61 (13.23) 86 (21.03) 285 (17.2)
161.9 ICH, unspecified 6 (1.58) 4(0.98) 5(1.08) 2 (0.49) 17 (1.03)

Outcome
Discharged 288 (75.79) 255 (62.65) 351 (76.14) 249 (60.88) 1143 (68.98)
Died in the hospital 92 (24.21) 152 (37.35) 110 (23.86) 160 (39.12) 514 (31.02)
Died 30 days 15 (3.95) 17 (4.18) 19 (4.12) 15 (3.67) 66 (3.98)

ICH: Intracerebral haemorrhage
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Table 2: Sex, Age and Ethnic characteristics of Inpatient Mortality

Age (Year) Women Men Total (%)
Kazakhs (%) Others (%) Kazakhs (%) Others (%)
Mean = SD 61.32+11.15 67.77 £12.20 58.72 £ 10.35 59.54 + 13.76 62.12 £10.13
18-44 2(2.17) 6 (3.95) 9 (8.18) 25 (15.63) 42 (8.17)
45-59 43 (46.74) 30 (19.74) 49 (44.55) 52 (32.5) 174 (33.85)
60-74 32 (34.78) 66 (43.42) 44 (40) 62 (38.75) 204 (39.69)
Over 75 15 (16.3) 50 (32.89) 8 (7.27) 21(13.13) 94 (18.29)
Total 92 (17.90) 152 (29.57) 110 (21.40) 160 31.13) 514 (100)

The sample demonstrated a slight male predomi-
nance (52.5%) and a significantly lower average age
for male patients compared to female patients. While
no significant differences in incidence or mortality
were observed between ethnic groups, distinct pat-
terns of age-at-onset emerged: Kazakh patients
showed an equal peak in the 45-59- and 60-74-year
age groups, while non-Kazakh patients were pre-
dominantly affected at older ages.

In-hospital mortality rates were 31% overall, with no
significant difference between males and females.
However, mortality patterns by age varied by ethnic-
ity, reflecting the incidence peaks. Kazakh patients
experienced the highest mortality rates in the 45-59-
and 60-74-year age groups, whereas non-Kazakh pa-
tients had the highest mortality among older age
groups.

DISCUSSION

Our findings from the Karaganda region of Kazakh-
stan indicate a distinct epidemiological pattern for
ICH. The data reveals a male predominance among
patients with ICH, accounting for 52.5% of all cases.
Additionally, there is a significant difference in the
age of onset between men and women, with men ex-
periencing ICH at a significantly younger average
age. No overall ethnic disparities were observed in
terms of incidence or mortality rates.

However, it is worth noting that the age distribution
of ICH varies by ethnicity. Among ethnic Kazakhs, the
highest incidence rates were observed in the 45-59-
and 60-74-year age groups. In contrast, non-Kazakh
patients were predominantly affected by ICH at older
ages. Furthermore, the overall in-hospital mortality
rate was high, at 31%.

A tendency toward earlier onset of stroke and a
higher burden among men has been reported in sev-
eral Asian population-based studies, suggesting pos-
sible regional similarities in demographic patterns.
Population-based studies from Taiwan and Japan
have reported sex- and age-related differences in
overall stroke incidence, with a relatively higher
burden observed among men in younger age
groups.>® Data from Yakutia (Russia) suggest differ-
ences in the structure of hemorrhagic stroke across
racial groups, indicating that population-specific fac-
tors may influence disease patterns.” The observed
age distribution may reflect cohort-related or life-
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style influences, as modifiable cardiovascular risk
factors such as hypertension, smoking, and alcohol
use are well-established contributors to hemorrhagic
stroke in comparable populations. This underscores
the necessity of targeted primary prevention focused
on rigorous management of these modifiable risks
from an early age.

STRENGTH AND LIMITATIONS

The main strength of this research is the provision of
original, detailed epidemiological data from a large
sample of patients in a hospital-based setting in an
under-researched region of Central Asia. The data
was collected using validated ICD diagnoses, which
adds to the credibility of the findings.

However, it is important to acknowledge some limi-
tations. The retrospective and single-center nature of
the study limits the generalizability of the results to
other regions in Kazakhstan or specific ethnic groups
within the broader "non-Kazakh" population. Addi-
tionally, the lack of individual-level information on
key modifiable risk factors such as blood pressure
control, anticoagulant use, alcohol intake, and smok-
ing status prevents a causal analysis of demographic
patterns and interactions between age and ethnicity.

CONCLUSION

This study demonstrates that ICH in Central Kazakh-
stan disproportionately affects younger and middle-
aged individuals, with ethnic Kazakhs exhibiting a
unique bimodal age distribution. Despite the absence
of overall ethnic disparities in mortality, the high fa-
tality rate highlights ICH as a significant public health
concern for all groups. These findings strongly sup-
port the development of tailored prevention pro-
grams that address the specific needs of different
demographic groups, with a particular focus on ag-
gressively managing cardiovascular risk factors in
young and middle-aged adults, especially men. Fu-
ture, prospective, multi-center studies that incorpo-
rate detailed risk-factor assessment are essential to
confirm these trends and guide the development of
effective, evidence-based interventions.
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