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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, χ2 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. 
Keywords: stroke, emergency calls. 

 

Резюме 
 

АНАЛИЗ ВЫЗОВОВ СКОРОЙ ПОМОЩИ ПО ПОВОДУ ИНСУЛЬТА 
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Введение: Острый инсульт является одной из ведущих причин инвалидности и смертности во всем мире. По 
данным ВОЗ, инсульт является второй по частоте причиной смерти. Ключевым этапом для оказания эффективной 
медицинской помощи при остром нарушении мозгового кровообращения (ОНМК) является догоспитальный этап. 

Цель: изучение количества вызовов скорой медицинской помощи относительно инсульта в зависимости от 
времени года, дня недели и времени суток. 

Материалы и методы: ретроспективный анализ базы данных автоматизированной системы управления «Көмек 
103», используемой Станцией скорой медицинской помощи г.Семей для координирования работы бригад скорой 
медицинской помощи и хранения информация о вызовах бригад скорой медицинской помощи за период с 1 
сентября 2017 года по 31 августа 2018 года.  
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Изучаемые переменные: дата, время вызова, продолжительность работы бригады скорой помощи, пол, возраст, 
исход вызова, сезонность. 

Для сравнения двух групп количественных переменных использовался критерий Манна-Уитни. Для 
статистического анализа номинальных данных использовался χ2 Пирсон. Значение р <0,05 было принято за 
статистически значимый уровень. 

Результаты: понедельник явился статистически значимым пиком вызовов скорой помощи по поводу инсульта, с 
пиковых 10 утра вторая половина дня явилась самым насыщенным на вызовы временем. Весна и лето преобладали 
в сезонном распределении вызовов.  

Выводы: Выявленные закономерности требуют дополнительного углубленного изучения и могут быть полезны 
для повышения эффективности экстренной помощи инсультным больным.  

Ключевые слова: ОНМК, инсульт, скорая помощь. 
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Кіріспе: Жедел инсульт бүкіл әлемде мүгедектік пен өлімнің басты себептерінің бірі болып табылады. ДДСҰ 
мәліметтері бойынша инсульт екінші орында. Ми қан айналымының жедел бұзылуында тиімді медициналық көмек 
көрсету үшін негізгі кезең (ЖЖМК) емдеуге дейінгі кезең болып табылады. 

Мақсаты: Медициналық жедел жәрдем инсультқа қатысты жылдың, аптаның ,тәуліктің күндерінің шақырулар 
санына байланысты зерттеу. 

Материалдары мен әдістері: Жедел медициналық жәрдем және сақтау бригадаларының жұмысын 
ұйымдастыру үшін Семей қаласының Жедел медициналық жәрдем станциясы пайдаланатын "Көмек 103" 
автоматтандырылған басқару жүйесінің деректер базасын ретроспективті талдау және жедел медициналық жәрдем 
бригадаларын шақыру туралы ақпарат 2017 жылғы 1 қыркүйектен бастап 2018 жылғы 31 тамыз аралығы.  

Зерттелетін айнымалылар: шақыру күні, уақыты, жедел жәрдем бригадасы жұмысының ұзақтығы, жынысы, 
жасы, шақыру нәтижесі, маусымдылығы. 

Сандық айнымалылардың екі тобын салыстыру үшін Манна-Уитни критерийі қолданылды. Номиналды 
деректерді статистикалық талдау үшін х2 Пирсон қолданылды. Р <0,05 мәні статистикалық маңызды деңгей үшін 
қабылданды. 

Нәтижелері: Дүйсенбі инсульт үшін жедел жәрдем шақыруының статистикалық маңызды болды, таңертеңгі 
10-дан күндізгі қоңыраулар үшін ең көп уақыт болды. Көктем мен жаз мезгілдік шақыруларда бөлуде басым болды. 

Қорытынды: Анықталған үлгілер қосымша терең зерттеуді қажет етеді және инсультпен ауыратын 
науқастарға шұғыл көмек көрсету тиімділігін арттыруда пайдалы болуы мүмкін. 

Негізгі сөздер: ЖЖМК, инсульт, жедел жәрдем. 
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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). 

 

 
 

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: 

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 (I64), intracerebral hemorrhage 
(I61), subarachnoid hemorrhage (I60), occlusion and 
stenosis of basilar artery (I65.1), occlusion and stenosis of 
vertebral artery (I65.0) , 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, χ2 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 (IQ), 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): 

 
 

0

100
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Table 2.  
Outcomes of calls. 

 

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 (χ2 = 863.816, p <0.001) 

 

 
Figure 2. Number of calls during the day 

 

Data regarding weekly call distribution is shown in Figure 3. 

 
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 (χ2 = 23.86, p 
<0.001). 

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

 

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 0,6 

Death in the presence of the crew 2 0,1 
Total 2621 100,0 
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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 (χ2 = 
39.86, p <0.001). 

Results of seasonal appealability analysing are 
presented in Figure 5. 

 

 
Figure 5. The number of appealability during the year by season. 

 
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 (χ2 = 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 

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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