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Summary

Background: Acute stroke is one of the leading causes of disability and death worldwide. According to WHO, stroke is
the second leading cause of death. The key stage for the provision of effective medical care in acute cerebrovascular
accident (stroke) is the prehospital stage.

Aim of the study: to study the number of emergency calls regarding a stroke, depending on the time of year, day of the
week and time of day.

Materials and Methods: Retrospective analysis of the database of the automated control system “Komek 103" used by
the Semey Emergency Medical Station to coordinate the work of ambulance teams and to store information about calls to
ambulance teams for the period from September 1, 2017 to August 31, 2018.

Studied variables: date, time of call, duration of the ambulance crew, gender, age, outcome of the call, seasonality.

To compare the two groups of quantitative variables, the Mann-Whitney test was used. For statistical analysis of nominal
data, x2 Pearson was used. The value of p <0.05 was taken as a statistically significant level.

Results: Monday was a statistically significant peak of ambulance calls for a stroke, from 10AM peak in the morning the
afternoon was the busiest time for calls. Spring and summer prevailed in the seasonal distribution of calls.

Conclusions: Identified patterns require additional in-depth study and may be useful to increase the effectiveness of
emergency care for stroke patients.
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! Hekommepueckoe akunoHepHoe obwecTBo «MeguumMHCKun yHuBepcuteT Cemen,

r. Cemen, Pecny6nuka KasaxcrtaH;

2Krkn «CTaHuUuA ckopon MeanuMHCKon nomowm r. Cemen» YnpaBneHus sgpaBooxpaHeHnsa BKO,
r. Cemen, Pecny6nuka KasaxcraH.

Beepenue: OCTpbIii MHCYNbT SBNSIETCA OQHOM M3 BEAYLWMX MPUYUH MHBANWBHOCTM U CMEPTHOCTW BO Bcem Mupe. Mo
AaHHbIM BO3, MHCYNbT ABNSIeTCS BTOPOM NO YacToTe NPUYMHON CMepTu. KrioyeBbIM 3TanoM Ans okasaHus aqdheKTMBHOMN
MeZAMLMHCKOM NOMOLLM NPK OCTPOM HapyLUeHUM Mo3roBoro kpoeoobpalueHns (OHMK) sBnsieTcs gorocnutanbHbIA aTan.

Llenb: n3yyeHne KonuuecTBa BbI30OBOB CKOPO MEAMLMHCKOM MOMOLYM OTHOCUTENBHO MHCYNbTa B 3aBUCMMOCTM OT
BPEMEHW rofa, AHS HELeN 1 BPEMEHM CYTOK.

Matepuanbi 1 MeToAbI: PETPOCTEKTUBHBIA aHanu3 6asbl 4aHHbIX aBTOMATU3MPOBAHHOM CUCTEMBI YNipaBneHus «Kemek
103», ucnonbayemor CTaHUMelh CKOpol MeanumHckon nomolum r.Cemeit ansi KOOpAWHMPOBaHUs paboTbl Gpurag ckopoil
MEAMLMHCKOM MOMOLLM U XpaHeHust MHdopMauust 0 Bbi3oBax Opurag CKOpOM MeAWLMHCKOW nomolm 3a nepuog ¢ 1
ceHTabps 2017 ropa no 31 aerycra 2018 roga.
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/3yyaemble nepemeHHble: JaTta, BpeMs BbI30Ba, MPOAOITKATENBHOCTL paboThl Gpuragbl CKOpoil MOMOLLM, NOf, BO3pacT,
WCXO[ BbI30BA, CE30HHOCTb.

[na cpaBHeHUs [ByX [pynn KONMYECTBEHHbIX MEPEMEHHBbIX MCMonb3osanca kputepun MaHHa-YutHu. [ns
CTaTMCTMYECKOr0 aHann3a HOMWHaMbHbIX AaHHbIX ucnonb3oBancs X2 [MupcoH. 3HauveHne p <0,05 Gbino npuHATO 3a
CTaTUCTNYECKN 3HAYNMBINA YPOBEHB.

Pe3ynbTartbl: NOHEOENbHUK SBUNCS CTATUCTUYECKMA 3HAYMMBIM MUKOM BbI30BOB CKOPOW MOMOLLY MO NOBOAY WHCYNbTA, C
nukoBbIx 10 yTpa BTOpasi NOMOBWHA AHS SBUNACck CaMbIM HaCbILLEHHBIM Ha BbI30BbI BpeMeHeM. BecHa v neto npeobnaganu
B CE30HHOM pacnpeaeneHnit BoI30BOB.

BbiBogbI: BbisiBNeHHble 3aKOHOMEPHOCTM TPEBYIOT AOMNONHUTENBHOTO YriyBreHHoro n3yyeHust u MoryT BbiTb NOME3HbI
AN NOBbILLEHNS 3DEKTUBHOCTU 3KCTPEHHON MOMOLLW NHCYNbTHBIM 6OMBHBIM.

Knroyeenie cnosa: OHMK, uHcynbm, ckopasi noMOUib.
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1 KeAK «Cemeit megmumnHa yHmBepcuTteTi», Cemei K., Kasakctan Pecny6nukacsi;

% lWWKO feHcaynbiK cakTay BackapMachiHbiH «CeMei KanacbiHbIH XefAen WyFbi MeAULMHANbIK XKopaeM
ctaHumscbl» KKMK,

Cemen K., KazakcTaH Pecnybnukacoil.

Kipicne: Xenen uHcynbT Oykin anemae myrefekTik neH eniMHiH, 6acTbl cebenTepiin, Oipi 6onbin Tabbinagbl. AACY
ManiMeTTepi GOMbIHIIA MHCYNbT EKiHLLI OpbiHAA. MW KaH aiHanbIMbIHbIH, Xeaen Oy3binybiHaa TMiMAI MeQuUMHANbIK KeMek
kepceTy yLwiH Heriri kezeH, (MOKMK) emaeyre aeniri keseH 6onbin Tabbinagb!.

Makcatbl: MeauumHanbIK xegen XxapaemM MHCYNbTKA KaTbICTbl XbINAblH, anTaHbIH, ,TOYNIKTIH KYHAEPIHIH, WaKelpynap
caHblHa 6annaHbICTbI 3epTTey.

Matepuanpapbl MeH opictepi: Xegen meauuuHanblK XOpOEM XoHe cakray OpuraganapbiHblH, KYMbIChIH
ynbiMaacTeipy ywiH Cemelt KanacbiHbiH JKefen MeguuuHanblk XOpaem CTaHuuschl nanganaHatbiH "Kemek 103"
aBTOMaTTaHAbIPbINFaH Backapy XyneciHiH aepekTep BasacbiH peTPOCNEKTUBTI Tanaay XoHe Xefen MeauUMHanbIK XapaeMm
Opurapanapbit Wakelpy Typansl aknapat 2017 xbinFbl 1 KelpkyiiekteH 6actan 2018 xbinfbl 31 Tambl3 apanblifbl.

3epTTeneTiH aiHbIManbIinap: WakbIpy KyHi, yakbiTbl, XeAen xapaem Opuragackl XYMbIChIHbIH, Y3aKTbIFbl, KbIHbICHI,
Xachl, WaKbIpy HOTUXeECH, MayCbiMAbIMbIFbI.

CaHgblK aiHbIManbinapablH eki ToBblH CanbICTbipy YLWiH MaHHa-YWUTHM KpuTepuidi KongaHbingbl. HomuHangb
[EepeKTepai cTatucTukanblk Tangay yuwid x2 MupcoH kongarbingel. P <0,05 MaHi ctaTucTukanblk MaHbi3asl AeHren YLUiH
KabbinpaHabl.

Hatnxenepi: [yiiceHbi MHCYNbT YLWIH XeAen XapaeM LaKblpybiHbIH, CTAaTUCTUKAMNbIK MaHbI3gbl 60nabl, TaHepTeHri
10-0aH KyHAi3ri KoHbIpaynap YLWiH eH ken yakbiT 6ongbl. Kektem MeH ka3 Mesringik waksipynapaa 6enyae 6acoim 6ongs!.

KopbITbIHAbI: AHbIKTanFaH yarinep KocbiMLa TepeH, 3epTTeydi KaxeT eTefi XOHe WHCYNbTNeH ayblpaTbiH
HayKacTapfa LUYFbIn KEMeK kepceTy TMIMAINITiH apTTbipyaa nangarnsl 6onybl MyMKiH.

Hezizei ce3dep: X)XKMK, uHcynbm, xeden xapdem.
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Background

In 2016, stroke was the second largest cause of death
in the world after coronary heart disease (5.5 million deaths
per year). Stroke was also the second most common cause
for disability adjusted live year (DALY) [10]. Eastern
Europe, East Asia and parts of Southeast Asia, Central
Asia, and sub-Saharan Africa have the highest stroke
mortality rates [5].

According to official statistics, despite the general trend
of a decrease in stroke mortality in the East Kazakhstan
region, indicators remain above the national average
(Figure 1).

Stroke mortality rates per 100,000

W

2010 2011 2012 2013 2014 2015 2016 2017

200

100

—@— Kazakhstan —@=East Kazakhstan

Figure 1. Stroke mortality rates per 100,000 population.

Regardless of the age or severity of the stroke, and
despite the increased risk of fatal hemorrhage during the
first few days after treatment, timely therapeutic measures
significantly improve the overall chances of a good stroke
outcome (survival, disability, 90 day survival) if the patient
was not delivered by ambulance later than 4.5 hours after
an episode of stroke [7].

Various studies contradict the identification of significant
factors associated with delays in the delivery of ambulance
services for stroke patients, but they agree that it is
necessary to increase awareness of the symptoms of
stroke, to increase the availability and quality of ambulance
[3,9,11,13,15,16].

In addition, a very interesting and controversial factor is
the seasonal pattern of stroke. Many studies conducted
around the world indicate the existence of such a
relationship, while others deny this fact 0 [17].

The aim of our study is to study the number of calls for
emergency medical care regarding stroke, depending on
the time of year, day of the week and time of day.

Materials and Methods

Study design: retrospective observational study.

The data taken from the database of the Komek 103
automated control system used by the Semey Emergency
Medical Care Station to coordinate the work of ambulance
teams and to store information about calls by ambulance
teams for the period from September 1, 2017 to August 31,
2018. Studied variables: date, time of call, duration of the
ambulance crew, gender, age, outcome of the call,
seasonality.

The duration of the ambulance crew’'s work was
calculated in minutes, the call time was divided by the hours
of the day, seasonality was divided into 4 categories:
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spring, summer, autumn, winter, where March, April and
May were included in the spring, June, July and August in
the summer, September, October and November in the
autumn, December, January, February in the winter.

Sample size: A retrospective analysis included all
patients who received emergency medical care. The
following diagnoses were included: stroke, not specified as
hemorrhage or infarction (164), intracerebral hemorrhage
(161), subarachnoid hemorrhage (160), occlusion and
stenosis of basilar artery (165.1), occlusion and stenosis of
vertebral artery (165.0) , cerebral infarction (I63), transient
cerebral ischemic attacks and related syndromes (G45),
transient cerebral ischemic attack, unspecified (G45.9).
Patients who were taken home or to the train station or to
the airport were excluded from the analysis.

Statistical analysis.

In the article, the data are presented in absolute values,
in percent and frequencies. To compare the two groups of
quantitative variables, the Mann-Whitney test was used. For
statistical analysis of nominal data, x2 Pearson was used.
The value of p <0.05 was taken as a statistically significant
level. The analysis was carried out for the entire sample, so
individually for each group. To assess the trend of
emergency calls, we used a polynomial trend. SPSS
version 20.0 for Windows was used for statistical analysing.

Results

From September 1, 2017 to August 31, 2018, 2698
cases were recorded. Of these, 2621 were included for
analysis, since 77 cases met the exclusion criteria. The
mean age of the patients was 61.50 years (SD = 15.4).

Table 1.
Age and gender charasterics.
Characteristics Men Women Total
Gender, % (n) 60,5 (1562)(39,5 (1019)| 100 (2621)
Age, Me (1Q), years 61 (18) 64 (22) 62 (19)

As can be seen from table 1, in this population the
percentage ratio of men was more than women, male
patients were younger, this difference was statistically
significant (p <0.001).

The average duration of one call from receiving a call to
the release of the ambulance crew was 80.97 minutes (SD
=29.8).

An analysis of the data yielded the following results: the
most significant percentage of cases (87.8%) occurred in
stroke, unspecified as hemorrhage or infarction; the second
position after stroke, unspecified as a hemorrhage or
infarction, takes transient cerebral ischemic attack,
unspecified (3.3%); followed by intracerebral hemorrhage
(2.6%) and cerebral infarction (2.5%). The shares of
subarachnoid hemorrhage and transient cerebral ischemic
attacks and related syndromes were 1.3% and 1.6%,
respectively. At the same time, the shares of occlusion and
stenosis of basilar and vertebral arteries were 0.6 and
0.2%, respectively.

Data on the outcome of the calls gave the following
values (Table 2):
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Table 2.
Outcomes of calls.
| Outcomes Frequency (n) Percent (%)
|Left in place 182 6,9
[Delivered for special assistance 902 34,4
[Delivered to hospitalization 1505 57,4
[Transferred to another crew 14 0,5
|Death before arrival 16 06
[Death in the presence of the crew 2 01
[Total 2621 100,0

The analysis of the number of calls during the day (Fig.
2) showed the following pattern: the peak of the call falls
from 9 a.m. to 12 p.m., after which there is a decline in

calls, where the smallest number of calls is noted from two
in the morning to five in the morning. This difference is
statistically significant (x2 = 863.816, p <0.001)
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Figure 2. Number of calls during the day
Data regarding weekly call distribution is shown in Figure 3.
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Figure 3. Number of calls per days of the week.

As can be seen from Figure 3, two emergency peaks
were on Monday and Friday, while the decline was on
Saturday and Sunday. On Tuesday, Wednesday and
Thursday, the indicators were at a stable high level. These

differences are statistically significant (x2
<0.001).

Figure 4 shows the data of ambulance calls for months
during the year.

23.86, p
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Figure 4. The number of appealability during the year by month.

As can be seen from Figure 4, the peaks of calls were
in May and August, while the lows were in February and
October. This difference was statistically significant (x2 =
39.86, p <0.001).

Results of seasonal appealability analysing are

presented in Figure 5.
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As can be seen from Figure 5, the following pattern is
noted: the peak of calls for ambulance came in the summer,
then following by the spring period and there was a decline
in the autumn-winter period. This difference was statistically
significant (x2 = 20.55, p <0.001).

Discussion

In our study, we identified Monday and Friday as two
peaks in the number of stroke calls, which does not

T T
Avtumn WWinter

Seasons
Figure 5. The number of appealability during the year by season.
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contradict the findings of studies on stroke registers
Finstroke and Kyoto stroke [8,19]. Therefore, in both
studies, Monday was the peak of stroke cases, and in the
Finnish study, the relationship between the occurrence of
stroke and the socio-economic situation of patients
revealed. In a study conducted by domestic authors,
Monday and Tuesday were the peak days of ambulance
calls for a stroke [1]. Identification of stroke patterns based
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on the Framingham study showed that Monday is the peak
day of the week for all types of stroke and especially among
working men [12].

At the same time, our results regarding temporal
patterns are somewhat contrary to major international
studies. So if in the Margaret Kelly-Hayes et al. study the
peak of calls occurred between 8 and 10 a.m., in the Eliott
study it was reported that most calls occurred from 6 a.m. to
noon, then in our study the peak was at 10 a.m. and most of
the calls were made in the second half [6,12]. Call peaks
between 10 AM and 12 PM were reported by Marler et al
[14].

The revealed pattern of ambulance calls in the spring
and summer periods does not contradict the authors from
Novosibirsk  (Russia) and Takashima (Japan), but
nonetheless contradicts other studies [2,20,21]. Most
foreign authors report a lack of seasonal patterns in the
occurrence of strokes [4,17,18].
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