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Introduction

Abstract
Background: Stroke is recognized as the second leading cause
of death and the primary cause of disability in developing and
underdeveloped countries. This study investigated the time trend
of calls for suspected stroke received by the Emergency Medical
Services (EMS) from 2013 to 2019 in Shiraz, Iran.
Methods: This was a descriptive - ecological study using time
series data. The necessary data were extracted from the Shiraz
Emergency Medical Center from 2013 to 2019. Excel 2013 and
SPSS (version 24.0) were used for data analysis. The results were
then presented in figures and tables.
Results: From 2013 to 2019, the EMS call center in Shiraz City
received 844,004 calls, of which 6,620 were suspected stroke
cases. The number of suspected stroke cases demonstrated a
steady trend within a certain range from 2013 to 2016. However,
there was a significant increase between 2016 and 2017, after
which the number of stroke cases reached relative stability.
In the short-term seasonal trend, we found that the number
of suspected stroke cases reported to EMS was higher in cold
seasons compared to warm seasons.
Conclusion: The results showed that the long-term trend of
reported suspected stroke cases to EMS is currently stable,
following a previous increase in Iran.
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in several studies across different countries with
various climatic conditions. However, contradictory

Stroke is the second leading cause of death and disability in
developing and underdeveloped countries. In the United
States, stroke ranks as the seventh leading cause of death.*
According to the World Health Organization (WHO), there
were 6.1 million deaths due to stroke in 2019.°

Although global mortality rates have decreased
over the past two decades, the absolute number of
people who experience a stroke each year, stroke
survivors, stroke-related deaths, and the overall
stroke burden (measured by the Disability-Adjusted
Life Year (DALYs)) have shown an increasing trend.
Temporal changes in stroke incidence and mortality
from cerebrovascular disease have been investigated

findings have obscured the conclusions.®!!

A systematic review of a population-based stroke
study across 28 countries revealed an increasing trend
in stroke incidence in low-income and middle-income
countries. In contrast, there has been a 42 percent
reduction in high-income countries over the last four
decades.!? According to a study by Wang et al. (2017)
conducted on the population of rural and urban areas
of China, the trend of mortality rates among these
populations has been declining over the last three
decades.”* With the increasing awareness of stroke
symptoms in the community, the trend of long-term
calls suspected of having a stroke to emergency
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medical services has increased.' A short-term trend
review in Finland showed a seasonal increase in the
trend of acute ischemic and hemorrhagic strokes
during the winter season.'”

Given that the management of acute stroke is
time-dependent, early detection of symptoms and
swift transportation to a hospital can reduce related
mortality and disabilities> Emergency Medical
Services (EMS) personnel are expected to be proficient
enough to diagnose, examine, manage, treat, triage,
and transport stroke patients on time.' In Iran, the
‘724> system, which provides specific services for
acute stroke patients seven days a week and 24 hours
a day, and the SAMA (Emergent Stroke) code, aimed
at the rapid identification and screening of patients
suspected of acute stroke, have been established since
July 2015."7 These initiatives aim to establish better
communication and coordination between the EMS
system and stroke centers for faster transmission by
either air or land. There are challenges and potential
areas for improvement in stroke care in Iran that can
be addressed by increasing public awareness and
implementing an organized program in the healthcare
system.'®

Since the short-term and long-term course of
stroke in Iran is not well known, and due to the
crucial role of diagnosis, treatment, and early transfer
of stroke patients by EMS, this study was conducted
to determine the seasonal trend of suspected stroke
calls in Iran (Fars). The findings of this study could
be useful for presenting to authorities for educational
planning in pre-hospital and hospital emergencies,
as well as for raising public awareness and training
relevant personnel.

Methods

The current study is a descriptive-analytical ecological
one, utilizing time series data. A time series is a set of
statistical data collected at regular intervals, and the
statistical methods that employ these data are referred
to as time series analysis.” The data for this study
were extracted from 2013 to 2019 from Shiraz City’s
emergency medical call center. The software registered
these data in this center by month and year. Shiraz is
the capital of Fars province and is the sixth metropolis

of Iran.?® According to the 2016 Census data, the
population of Shiraz city is 1,565,572.%' The initial data
included all Emergency Medical Service Center calls
from 2013 to 2019. In this study, the number of calls
made to Shiraz’s emergency medical services from 2013
to 2019 diagnosed with suspected stroke based on the
diagnosis by Emergency Medical Technicians (EMTs) or
EMS physicians were used as a time series. Excel 2013
was used to sort the time series data based on stroke
classification. This data was then entered into SPSS16
software, and the frequency of suspected stroke cases
and the ratio of these calls to total calls based on month
and year were determined. The trend chart of suspected
stroke calls was plotted monthly and yearly in SPSS. This
study was approved by the ethics committee of Shahid
Sadoughi University of Medical Sciences-Iran (IR.SSU.
REC.1399.268).

Results

According to this study’s findings, Shiraz EMS received
844,004 calls, categorized into 15 separate sections.
Out of these, 522,266 calls resulted in the dispatch of an
ambulance. Among these dispatched calls, 6,620 were
emergency calls for suspected strokes. Table 1 provided
detailed data on calls for suspected stroke, broken down
by month between 2013 and 2019.

Figure 1 shows the annual trend of suspected
stroke calls to the Shiraz Emergency Center from
2013 to 2019.

As depicted in Figure 1, the overall long-term time
trend of stroke incidence experienced a significant
increase between 2016 and 2017. Following this increase,
it has reached a state of relative stability and is projected
to maintain this stability in the upcoming years.

Figure 2 shows seasonal trends of suspected stroke
contacts with Shiraz Emergency Center (2013-2019).

As illustrated in the chart above, stroke-related
calls have generally risen from 2013 to 2019 and
are higher each year in winter and lower in summer
compared to other seasons.

Discussion

The results of our study revealed that the time trend of

Table 1: Annual and Monthly Distribution of Suspected Stroke-Related Calls (2013-2019)

Month April May June July August
Year

September October November December January February March

2013 48 32 49 47 51 51
2014 44 49 54 53 37 56
2015 53 43 31 29 39 35
2016 67 67 52 54 37 39
2017 70 78 71 88 82 117
2018 100 112 112 115 153 114
2019 114 137 127 107 106 131

41
33
55
47
96
115
106

58 59 55 53 42
56 57 74 48 50
53 54 40 53 55
41 36 41 86 65
114 107 145 137 130
116 126 129 164 131
121 139 127 172 115
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Figure 1: Annual Trend of Suspected Stroke Calls Received by Shiraz Emergency Center (2013-2019)
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Figure 2: Seasonal Trends of Suspected Stroke Case Contacts at Shiraz Emergency Center

incidents leading to contact with the EMS call center,
suspected of stroke, after a rise, is currently at a steady
annual level. However, in seasonal and monthly surveys,
this prevalence is more pronounced in winter, especially
in February, compared to other seasons. Other studies
corroborated these findings. For instance, Farhang
and colleagues investigated the seasonal prevalence of
thrombotic stroke in two seasons, the winter and summer
of 1998-1999, at the Loghman Hakim Medical Training
Center. They demonstrated that 63% of patients with
thrombotic stroke in the neurology ward of Loghman
Hospital occurred in winter and 37% in summer.”
Similarly, Jalkorevic and colleagues assessed seasonal
variations in the prevalence of stroke in the Finnish
adult population between 1982 and 1992 and reported
the prevalence of stroke as 12% higher in winter than in
summer.”’ However, another cross-sectional study aimed
at assessing the frequency of stroke patients who were
referred to the emergency department in summer and
winter in 2020 in Tehran indicated that the prevalence of
stroke was higher in hot seasons than in cold seasons.”
These contradictory results may be attributed to the
classification of types of strokes. Overall, the prevalence
of stroke was higher in winter than in summer, which
may be due to the increased prevalence of respiratory
infections in the winter. Respiratory infections can
also increase plasma fibrinogen and anti-cardiolipin
antibodies and reduce protein C levels.?* Cold climate is

also associated with high blood pressure, so cold weather,
especially in winter, raises blood pressure, especially in
older people, and increases the risk of stroke.

The results of our study demonstrated that the
trend of suspected stroke events has remained almost
constant annually. This stability began around 2017
and continued until 2019, with a slight decline (e.g., 4
percent per year), which is expected to persist. This
finding aligns with the results of previous studies.
For instance, a study on stroke incidence and 10-year
survival in Sweden from 1975 to 2001 found that
stroke rates and short-term mortality exhibited a
stable pattern in Sweden between 1975 and 1990.2
Other studies have also indicated that the incidence
of stroke in most industrialized countries remained
stable from the second half of the 1970s to the end
of the 1980s.2”* Another study conducted between
1990 and 2010 revealed that strokes decreased by
approximately 10% in developed countries and
increased by 10% in developing countries.*® It appears
that in Shiraz City, representing Iran, the increasing
trend of strokes has ceased, and a decreasing trend
has begun, signifying the end of the silent peak of
strokes. This shift mirrors the change in disease trends
in developed countries, where the rate of reduction in
stroke incidence began many years ago, potentially
due to increased public awareness about stroke risk
factors or lifestyle changes in the community.
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Conclusion

Our study’s results revealed that after an initial increase,
the long-term trend of reported suspected stroke cases
in EMS is stable. In the short-term seasonal trend, we
found that the number of suspected stroke cases in EMS
was higher in cold seasons compared to warm seasons.
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