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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Stroke continues to be a major global health concern,
accounting for the fifth highest death rate and a sizable portion
of the world's disability burden. Over 40,000 stroke cases are
reported annually in the Republic of Kazakhstan, of which
5,000 people die within the first 10 days and an additional 5,000
within a month after discharge. Even with the establishment
of regional stroke centers, a state anti-stroke program, and
substantial efforts, rural communities still experience higher
rates of stroke-related morbidity and mortality.

The purpose of this research is to examine the complex factors,
such as disparities in emergency care and elevated risk factors,
that contribute to the variation in the incidence of stroke between
rural and urban areas. Rural inhabitants' lesser knowledge of
stroke symptoms is a result of educational and socioeconomic
differences, which causes systemic delays in care. Just 1% of
rural residents live within 60 minutes of a primary stroke center,
indicating a lack of access to specialized stroke care. In terms of
intravenous thrombolysis performed, urban hospitals perform
better than rural ones.

The study shows that the mean age of the patients is 62.2+11.9
years, confirming the presence of an average age in the group.
Women make up 40.2%, men - 59.8%. An average BMI of
27.6+4.5 may indicate a predominance of excess weight. The
NIHSS score decreases from admission (7.64+4.85) to discharge
(5.98+6.02), which may indicate a positive effect of treatment.
A decrease in MRS reflects improvement in disability after
treatment. Analyzing the dependence on place of residence,
it was revealed that the largest number of patients came from
districts 5 and 10. Analyzing the NIHSS and MRS indicators,
statistically significant differences were identified depending
on the presence of diabetes, arrhythmia and atherosclerosis.
The rate of stroke severity and disability on admission is
significantly higher in patients who die. A model for predicting
unfavorable outcome was developed, which showed the
statistical significance of the factors of cardiac arrhythmia and
NLR.

Key words. Stroke, ischemic stroke, rural, urban, risk factors,
neurophil to lymphocyte ratio, NLR.

Introduction.

Stroke continues to be a major global health concern,
accounting for the fifth highest death toll and a significant
portion of the global disability burden [1]. Stroke claims an
estimated 5.5 million lives each year, resulting in 44 million
years of disability-adjusted life [2]. Over forty thousand stroke
cases are reported annually in the Republic of Kazakhstan,
according to official figures from the Ministry of Health. Of
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those cases, five thousand people die within the first ten days and
another five thousand die within a month after being sent home.
The incidence rates of cerebral stroke vary across Kazakhstan,
with 2.5 to 3.7 incidents per 1,000 people, according to official
figures [3]. Kazakhstan implemented a new state anti-stroke
program in 2016; it was set to expire in 2020. Level 3 stroke
facilities have been operating in Aktobe since July 2012, when
the Multidisciplinary Regional Hospital opened, and July 2016,
when the Aktobe Medical Center opened. The region has a
population of around 938 thousand. The rate of operation for
these centers is 30 beds per 250 thousand people. Moreover,
level 2 stroke centers were established in the Mugalzhar,
Shalkar, and Khromtau districts of the region in less than three
years [4].

Stroke morbidity and mortality are higher in rural individuals
[5]. It is believed that a variety of factors, such as disparities
in emergency care in rural hospitals and higher risk factors for
stroke in patients living in rural areas, contribute to the disparities
in stroke burden between rural and urban areas [6,7]. It is more
likely that rural populations lack the education and financial
resources to recognize the warning signs and symptoms of
stroke. There are differences in the frequency of stroke between
rural and urban locations even in cases where patients from
rural areas seek emergency care due to systemic delays in care
[8,9]. Because just 1% of persons in rural areas live within 60
minutes of a primary stroke center, residents are frequently far
from specialized stroke care [10]. Intravenous thrombolysis is
administered in urban hospitals twice as frequently as in rural
ones [9].

Due to a lack of monetary and physical resources as well as,
sometimes, transportation issues, individuals of rural locations
have limited access to medical care for stroke [11].

The rural populace follows guidelines for a healthy lifestyle
and modifying cardiovascular risk factors sporadically and is
ill-informed about disease risk factors. Even if they are aware of
the risk factors for non-communicable diseases, citizens are not
driven to actively seek care at medical facilities [12]. Numerous
risk factors for stroke have been studied in detail, including
smoking, diabetes mellitus, atrial fibrillation, hypertension,
atherosclerosis, coronary heart disease, chronic heart failure,
and other modifiable risk factors as well as non-modifiable risk
factors like age, sex, and race [13,14].

The aim of this research is to examine the risk factors for
stroke in rural populations. This will enable the development of
strategies to maximize primary and secondary stroke prevention
interventions. The foundation for this investigation was all of
the aforementioned.

144



Materials and Methods.

Parameter:

Aktobe region ranks 4th in terms of population in the Republic
of Kazakhstan. Population of the region as of December 1, 2023.
amounted to 938.7 thousand people, including 702.8 thousand
people (74.9%) - urban residents, 235.9 thousand people
(25.1%) - rural residents (according to the Bureau of National
Statistics of the Republic of Kazakhstan). Residents have
universal access to doctors and hospital services, diagnostic
tests, and medications according to nosologies.

Data sources and study sample:

The study included patients with ischemic stroke living in
rural areas over 18 years of age. The cohort was collected in
level 3 stroke centers of the Aktobe Medical Center and the
Multidisciplinary Regional Hospital. Patient data were collected
from the health administration databases of an integrated health
information system, which collected information on place of
residence, medical and life history, clinical, laboratory tests,
prescriptions, and electronic medical records.

Basic characteristics:

Information at the individual level on the presence of stroke,
as well as the severity of the condition according to NIHSS
[15], MRS [16], Glasgow Coma Scale, Barthel Scale. Also,
information about the presence of hypertension, diabetes
mellitus, atherosclerosis, and atrial fibrillation in patients [17].

Stroke incidence and outcome:

We defined stroke incidence as any hospitalization with a
primary diagnosis of stroke identified from the Comprehensive
Health Information System database, International Classification
of Diseases, Tenth Revision code 163. We defined disease
outcome as improved, unchanged, worsened, and death. We
defined from complex medical information system databases.
Results were measured from January to December 2023.

Ethics:

The Research Ethics Board of West Kazakhstan Marat
Ospanov Medical University provided ethical approval for
this study. The study uses existing administrative healthcare
databases and did not obtain individual patient consent.

Analysis:

All continuous variables were summarized as mean£+SD, and
categorical variables were summarized as count and percentage.
For comparisons between groups, the chi-square test was used
for categorical variables. Correlation between variables was
assessed using the Spearman correlation coefficient, Mann—
Whitney U test, and Wilcoxon T test. To assess the influence
of independent factors on a binary variable, binary logistic
regression analysis was used by sequential elimination of
variables. All statistical analyzes were performed using SPSS
25.

Results.

The average age of patients is 62.2+11.9 years. This allows us
to conclude that the study group includes middle-aged people.
Women make up 40.2% and men 59.8%. The average BMI is
27.6%+4.5, which may indicate that most patients are overweight.
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NIHSS 1 (atadmission)is 7.64+4.85,and NIHSS 2 (at discharge)
is 5.98 £ 6.02. A decrease in this indicator from admission to
discharge may indicate a positive effect of treatment. MRS 1 (at
admission) is 3.12+1.07, and MRS 2 (at discharge) is 2.37+1.46.
A decrease in MRS reflects an improvement in disability after
treatment. Bartel Scale 1 (at admission) is 50.0+30.0, and Bartel
Scale 2 (at discharge) is 63.0£32.7. An increase in the Bartel
Scale indicates an improvement in the functional status of
patients. The average NLR is 3.01+2.97. This indicator can be
used in assessing the inflammatory response. The average index
event from the onset of stroke symptoms to hospitalization is
44.5+29.7 hours. This reflects late hospitalization of the patient
outside the therapeutic window (up to 24 hours) (Table 1).

Table 1. Means of age, gender, BMI, NIHSS1, NIHSS2, MRS1, MRS?2,
Bartel Scalel, Bartel Scale2, NLR, index event.

Ne Means+SD
1 Age 62,2+11,9
2 Gender W — 40 (40,2%), M — 54 (59,8%).
3 BMI 27,645

4 NIHSS 1 7,64+4,85
5 NIHSS 2 5,98+6,02
6 MRS 1 3,12+1,07
7 MRS 2 2,37+1,46
8 Bartel Scale 1 50,0+£30,0
9 Bartel Scale 2 63,0+32,7
10 NLR 3,01+2,97
11 Index event 44,5+£29,7

Almost 100% of patients had arterial hypertension, indicating a
high prevalence of arterial hypertension among the study group.
A quarter of the patients suffer from diabetes mellitus, which also
indicates the prevalence of the factor under study in this group.
Heart rhythm disturbances (HRD) occurred in 11% of patients,
being the least common factor in the study group (Table 2).

Table 2. Presence of risk factors in patients with ischemic stroke.

Risk factors N %

Arterial hypertension 93 98,9
Heart rhythm disturbance 11 11,7
Diabetes 23 24,5

In the study group of patients, 87.2% of patients had a primary
stroke (Table 3).

Cerebral angiography as a diagnostic method was performed
in about 30% of cases, and thrombolytic therapy in 2% of cases
(Table 4).

Table 3. Subtypes of strokes.

Primary
82 (87,2%)

Repeated

Stroke 12 (12,8%)

Table 4. Number of cerebral angiographies and thrombolysis
performed in rural residents.

Conducted Not carried out
Cerebral angiography 17 (28,1%) 77 (81,9%)

Conducted Not carried out
Thrombolysis 2 (2,1%) 92 97,9%)



When analysing the number of patients depending on their
place of residence, the following data were revealed. The largest
number of patients were delivered to the hospital from districts
5 and 10. No patients were admitted from settlements 1, 2, 3
during the observed period. Data on discharges and deaths by
district provide information on the distribution of cases and
their outcomes in different parts of the region (Table 5).

Table 5. Data on discharged and deceased by region.

Distance
Districts from Received Discharged Died
Aktobe, km.
1 733 - - -
2 48 - - -
3 248 - - -
4 432 1(1,1%) 1 -
5 99 11(11,7%) 9 2
6 86 13 (13,8%) |9 4
7 208 15 (16%) 15 -
8 151 13 (13,8%) |11 2
9 261 5 (5,3%) 5 -
10 115 16 (17%) 15 1
11 93 10 (10,6%) |7 3
12 359 10 (10,6%) 10 -
94 (100%) 82 (87,2%) 12 (12,8)

The mean NIHSS at admission (9.32+5.54) was statistically
significantly higher than at discharge (6.07+5.30) in patients
without diabetes. This may indicate an improvement in the
condition of patients without diabetes mellitus during treatment
(p=0.0001). In the presence of diabetes mellitus, the difference
in mean NIHSS scores at admission and at discharge was not
statistically significant (p=0.065). It is possible that recovery in
this group of patients occurs over a longer period.

In the absence of cardiac arrhythmia, the mean NIHSS at
admission (9.14+5.31) is higher than at discharge (6.1245.69),
and the difference is statistically significant (p=0.0001).
This may indicate a faster recovery of impaired functions in
patients without cardiac arrhythmias. In the presence of cardiac
arrhythmias, the difference in mean NIHSS scores at admission
(8.73+6.74) and at discharge (7.25+7.47) did not reach statistical
significance (p=0.785).

In the absence of atherosclerosis, the difference in mean
NIHSS scores at admission (6.67+4.50) and at discharge
(4.73+£3.58) is not statistically significant (p=0.155). In the
presence of atherosclerosis, the average NIHSS score at
admission (9.38+5.52) was significantly higher than at discharge
(6.47+6.11) (p=0.0001) (Table 6).

Analysis of the degree of disability showed that in the absence
of diabetes mellitus, the average MRS score at admission
(3.31) was statistically significantly higher than at discharge
(2.33) (p=0.0001). This may indicate positive dynamics and
improvement in the condition of patients without diabetes
mellitus during treatment. In the presence of diabetes mellitus,
the difference in the average MRS scores at admission and at
discharge is also statistically significant (p = 0.027), but the
level of significance is lower. This may indicate less pronounced
dynamics of changes in patients with diabetes mellitus.
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Table 6. Analysis of the dynamics of the severity of the condition in
patients with ischemic stroke depending on the presence of risk factors.

On admission |Upon discharge
NIHSS (n=94) (n=82)
No diabetes 9,32+5,54 6,07+5,30 0,0001
Have diabetes 8,39+5,21 6,68+7,20 0,065
No heart thythm g 1, 5 5 6,125,69 0,0001
disturbance
Have heart thythm g 3, ¢ 74 7,25+7 47 0,785
disturbance
No atherosclerosis 6,67+4,50 4,73+£3,58 0,155
Have . 9,3845,52 6,47+6,11 0,0001
atherosclerosis

Similarly, in patients without cardiac arrhythmias, the mean
MRS at admission (3.28+0.98) was higher than at discharge
(2.35£1.43), and the difference was statistically significant
(p=0.0001). This may indicate improvement in patients'
condition without cardiac arrhythmias during treatment. In the
presence of cardiac arrhythmia, the difference in mean MRS
scores at admission and at discharge did not reach statistical
significance (p=0.713).

In the absence of atherosclerosis, the difference in mean MRS
scores at admission and at discharge did not reach statistical
significance (p=0.053). In the presence of atherosclerosis, the
mean MRS at admission (3.35+£1.00) was again statistically
significantly higher than at discharge (2.44+1.43) (p=0.0001).
This may indicate an improvement in the condition of patients
with atherosclerosis during treatment (Table 7).

Table 7. Analysis of the dynamics of the degree of disability in patients
with ischemic stroke depending on the presence of risk factors.

On admission Upon discharge

MRS (n=94) (n=82)
No diabetes 3,31+1,02 2,33+1,31 0,0001
Have diabetes  |3,30+0,97 2,64+1,70 0,027
No heart thythm 5 )¢ g 2,35+1,43 0,0001
disturbance
Have heart
rhythm 3,55+1,21 3,00+1,30 0,713
disturbance
No

. 3,00+1,04 2,27+1,42 0,053
atherosclerosis
Have . 3,35£1,00 2,44+1,43 0,0001
atherosclerosis

The mean admission NIHSS for survivors was 8.21, while
for those who died it was 15.21. The difference is statistically
significant (p=0.0001), indicating a higher level of stroke
severity in patients who died.

The mean admission MRS for survivors was 3.21, while
for those who died it was 4.00. The difference is statistically
significant (p=0.009), indicating a higher level of disability on
admission in patients who died.

The mean NLR, SI, age and BMI in our study do not show
a statistically significant difference between survivors and
deceased (p=0.195, p=0.660, p=0.977 and p=0.506, respectively)
(Table 8).



Table 8. Mann-Whitney U test.
Mann-Whitney U test

Alive (0) Died (1) p
NIHSS 1 8,21+4,87 15,21£5,60 0,0001
NIHSS 2 6,24+5,88 - 0,741
MRS 1 3,21£1,00 4,00+0,73 0,009
MRS 2 2,40+1,42 - 0,366
Bartel Scale 1 |49,3+29,6 23,7+25.5 0,005
Bartel Scale2  61,8+32,5 - 0,805
NLR 3,14£2,06 5,47+5,33 0,195
Index event 45,04£29,3 40,54+33,3 0,660
Age 62,5+11,3 61,9£13,5 0,977
BMI 27,5+4,51 26,6+4,6 0,506

To assess the influence of independent factors on the binary
variable for the development of an unfavourable outcome,
binary logistic regression analysis was used by the method of
sequential elimination of variables. The criteria for inclusion
in the multivariate analysis were the presence of a statistically
significant association with the predicted event, determined by
univariate analysis. Results are presented as unadjusted and
adjusted odds ratios and 95% ClIs.

We developed a prognostic model to determine the likelihood
of developing an unfavourable outcome depending on stroke
risk factors using binary logistic regression. The observed
dependence is described by equation (1):

P=1/(1+¢%"100%

z=-3,11+1,65X,,,+022X (1)

where P is the probability of an unfavourable outcome (alive/
dead), XHRD — presence of heart rhythm disorder, XNLR —
presence of NLR.

The resulting regression model is statistically significant
(p=0.007). Based on the value of the Nigelkirk determination
coefficient, model (1) determines 18.7% of the variance in the
probability of developing an unfavourable outcome (death).

NLR @0

Risk factors

Irregular

Based on the values of the regression coefficients, the factors
HRD and NLR have a direct connection with the likelihood of
developing an unfavourable outcome (death) in patients with
ischemic stroke. HRD increases the odds of death by 1.65 times
(95% CI: 1.16-23.22), an increase in NLR by 1 unit increases
the odds of death by 0.22 times (95% CI: 1.03-1.50). Figure 1
compares the values of the adjusted odds ratio with 95% CI for
the studied predictors of identifying an unfavourable outcome
in ischemic stroke (Figure 1).

Discussion.

Our findings indicated that middle-aged, overweight men
made up the majority of the study group. Men are more likely
than women to experience a stroke after the age of 35, and
their overall incidence of stroke rises with age [18]. Traditional
risk factors like obesity, hypertension, and physical inactivity
account for a major portion of this age-related rise in men's
stroke risk [19]. Additionally, the results demonstrated that
patients' functional status and degree of disability improved
during treatment, as indicated by a rise in the Bartel Scale and
a decline in MRS scores. In 2021, Ebinger et al. published
research on 1563 ischemic stroke patients. According to this
study, stroke patients who were younger than 80 years old had
low MRS scores of 0 to 1, while those who were older than 80
years old had impairment ratings of more than 2 points [20].

It was feasible to determine which conditions were more
prevalent among the study group's participants: diabetes
mellitus and arterial hypertension. Less frequently, cardiac
arrhythmias are observed. In this demographic, these data may
be helpful in determining risk factors, treatment planning, and
health management tactics. These days, hypertension affects
one billion people globally and is directly linked to almost 10
million fatalities annually [21]. It was deemed a global public
health issue by the World Health Organization. 2019 saw
the completion of a study by Chinese scientists on 158,929
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Figure 1. Odds ratio estimates with 95% CI for the studied predictors of identifying an adverse outcome in ischemic stroke.

147



ischemic stroke patients. The most prevalent risk factor for
stroke, hypertension, was present in 80% of stroke survivors
in the research. Diabetes was the second most prevalent risk
factor. Women were more likely than men to have diabetes
mellitus and rhythm abnormalities at the same time [22].

87.2% of the patients in the study group experienced a primary
stroke. The significance of primary stroke in the disease pattern
in this population is shown by these statistics. Enhancing patient
outcomes may also be significantly impacted by the management
and prevention of recurrent strokes [23].

About 30% of cases underwent cerebral angiography as
a diagnostic technique, while 2% underwent thrombolytic
treatment. The low number of individuals undergoing
cerebral angiography and thrombolytic therapy may point to
the population's restricted utilization of these diagnostic and
treatment modalities. The availability and application of various
stroke treatments in this patient population may be evaluated
in part by using these data. Studies indicate that individuals
of rural locations face challenges in accessing stroke care due
to limited physical and financial resources and, frequently,
transportation-related issues [11]. Using more efficient therapies
could contribute to better stroke outcomes.

The following information was discovered once the number of
patients was broken down by residence. Districts 6 and 10 sent
the most patients to the hospital overall. During the monitored
period, districts 1, 2, and 3 did not report any patients.

Table 6 shows that the state of patients with different risk
factors, including atherosclerosis, diabetes mellitus, and
cardiac arrhythmias, can affect changes in NIHSS indicators at
admission and discharge as well as the efficacy of treatment [24-
27].

Patients with a variety of risk factors, including diabetes
mellitus, cardiac arrhythmias, and atherosclerosis, may have
different MRS values upon admission and discharge. This
information may be crucial for determining the efficacy of
treatment and prognosis. Additionally, Maajli's (2014) research
demonstrated that even moderate impairments result in a
considerable loss of DALYs and a decline in quality of life
despite lower mortality. In 6-20% of young stroke patients,
poor functional outcomes—defined as mRS scores of 3—6—
have been recorded [28].

Both the degree of impairment and the severity of the
stroke at admission are statistically significant indicators of a
poor prognosis for individuals. Age, BMI, index event, NLR
biomarker, and other variables do not significantly differ
between these groups. Although older age, female gender,
massive infarction, severe stroke, high burden of cardiovascular
comorbidities, diabetes mellitus, and poor pre-stroke functional
status were related with poor outcomes in earlier investigations
of individuals with ischemic stroke [29].

Our prognostic approach enables us to take into account
indicators like NLR and cardiac rhythm abnormalities as
indicators of poor prognosis in ischemic stroke. The NLR, can
reveal more details regarding the immunological activity that
occurs during the ischemic stroke etiology. NLR has the ability
to predict clinical prognosis in stroke patients, according to
prior research [30]. After an ischemic stroke, NLR may also

148

forecast haemorrhagic transition [31]. Moreover, symptomatic
internal carotid artery stenosis may be linked to elevated NLR
levels [32]. Pneumonia linked to a stroke may be predicted by
elevated NLR [33].

Conclusion.

To sum up, our research illuminates the common risk factors
and outcomes linked to stroke in the group under investigation.
The results highlight the increased risk of stroke in middle-
aged, overweight men, with an age-related rise in the incidence
of stroke in men. Traditional risk factors like obesity, arterial
hypertension, and physical inactivity are mostly to blame for
this age-related risk rise.

Notably, as demonstrated by lower mRS scores and higher
Bartel Scale scores, our research shows favorable trends in
disability levels and functional status gains after therapy. These
findings support the work of Ebinger et al. and highlight the
good prognosis of ischemic stroke patients, especially those
under 80 years old with low mRS scores.

Inthe population under study, diabetes and arterial hypertension
are the most common risk factors; rhythm problems are less
common. The identification of risk factors and the creation of
specialized treatment and health management plans for this
particular demographic can both benefit greatly from these
findings. Our study contributes vital data to the current public
health crisis, given the global relevance of hypertension, which
affects over a billion people and directly contributes to over 10
million deaths yearly.

Our data also emphasizes the prevalence of primary strokes,
underscoring the critical need of controlling and preventing
recurrent strokes in order to enhance patient outcomes. The
restricted application of cerebral angiography and thrombolytic
therapy within this demographic raises the possibility of
difficulties in obtaining and putting into practice cutting-edge
diagnostic and treatment approaches.

In addition, our research highlights the impact that a number
of risk factors, including diabetes, rhythm abnormalities, and
atherosclerosis, have on NIHSS and MRS scores, which in turn
affects treatment outcomes and prognosis. These results are
consistent with earlier studies showing that the quality of life is
considerably decreased by even minor stroke sequelae.

In our prognostic model, worse outcomes in ischemic stroke
are predicted by markers such as rhythm abnormalities and
NLR. NLR is a useful indicator of immune activation during
the pathophysiology of ischemic stroke. Past research highlights
NLR's potential as a prognostic tool by demonstrating its ability
to predict clinical outcomes, hemorrhagic transformation, and
related consequences.

To sum up, our thorough investigation offers a detailed picture
of the stroke landscape in the studied population, offering
crucial information for focused interventions, risk mitigation,
and better outcomes for stroke patients.
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