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Background: Climatic conditions contribute to changes in red blood cells, thrombocyte count, 
and blood pressure. In cold weather, blood viscosity increases, but increasing body temperature 
raises coagulation factors. Also, plasma fibrinogen concentrations are higher in older patients. All 
of these factors can contribute to the incidence of stroke.

Objectives: Our purpose was to assess the relationships between metrological factors and the rate 
of stroke patients in the north of Iran.

Materials & Methods: We used a time-series analysis to investigate the association between 
metrological factors and hospital admission of cerebrovascular events from 2014 to 2019 using 
distributed lag nonlinear models.

Results: Hot temperature (≥34°C) was significantly associated with an increased risk of stroke admission. 
In the general population, severe cold (≤0°C) was significantly related to the risk of stroke on the third 
day after exposure (relative risk [RR]=1.017; 95% confidence interval [CI], 1.00%-1.035%). Also, a low 
temperature of 7°C on 5-6 lag days was significantly associated with the risk of stroke. The risk of stroke 
hospital admission was not significantly associated with low humidity. Humidity with a low percentage 
(8%-9%) two days after exposure was significantly related to the risk of intracerebral hemorrhage 
(RR=5.089; 95% CI, 1.002%-25.835% ) (RR=4.841; 95% CI, 1.014%-23.109%), respectively.

Conclusion: The results show that hot and cold temperatures are associated with stroke admission, 
and low humidity increases the risk of intracranial hemorrhage. This study suggests that changes in 
meteorological variables can raise the risk of stroke and exacerbate the pathogenicity in vulnerable 
people to these diseases. 
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Introduction

erebrovascular diseases are a group of 
blood vessel diseases that disrupt blood 
flow to the brain, primarily affecting the 
elderly population and often significant-
ly decreasing patients’ quality of life [1]. 

According to the World Health Organization (WHO), 
stroke is the second leading cause of death and the most 
common cause accounting for disability in adults, sig-
nificantly impacting public health [2, 3]. The quality 
of life of these patients is often severely affected by 
readmission, recurrent accidents, depression, fatigue, 
and other conditions. These conditions often require 
long-term care [2].

Stroke is a clinical syndrome characterized by an acute 
neurological disorder triggered by a blood clot obstruc-
tion (ischemic stroke) or a blood vessel rupture (hem-
orrhagic stroke). It depletes the brain’s oxygen and nu-
trients and consequently causes brain damage. Despite 
significant advances in early diagnosis and treatment of 
stroke, its induced deaths are among the greatest chal-
lenges in our society [3].

Climate change will be one of the most serious challeng-
es to human health in the 21st century, as it will directly 
or indirectly affect the population [4, 5]. Climate change 
refers to the annual temperature fluctuation around the 
mean temperature for a particular season of the year [6]. 
Ischemic stroke risk factors, such as age, gender, genetic 
factors, and diseases, including hypertension, diabetes, 
and heart disease, are unlikely to change on a daily basis. 
Hence, climatic conditions appear to be the main respon-
sible factors for stroke. Weather conditions may increase 
the risk of stroke by inducing physiological changes. For 
example, blood pressure, red blood cells, thrombocytes, 
and blood viscosity increase in cold weather, and plasma 
fibrinogen concentrations are higher in older patients. 
Increasing body temperature also increases the level of 
coagulation factors [7, 8]. 

Many epidemiological studies disclose an association 
between high temperature and increased mortality due to 
cardiovascular, cerebral, and respiratory diseases. Elderly 
people, children, and people with poor health or underlying 
conditions are subject to the negative effects of exposure to 
high temperatures [9, 10]. Several studies support that am-
bient temperature decline is associated with increased sen-
sitivity to ischemic stroke. However, many other research 
cases in the United States have not reported any relationship 
between ambient temperature and any stroke subset of 155 
hospitals in 20 countries over 5 years [11].

Although evidence supports the impact of adverse 
weather conditions on the increased risk of cardiovascu-
lar and respiratory diseases, previously reported studies 
have shown conflicting results in observational studies 
on the effect of ambient temperature and atmospheric 
pressure on stroke incidence [12]. Some studies have 
shown that low temperature is associated with increased 
ischemic stroke. In contrast, other studies have demon-
strated that high temperature is related to an increase in 
ischemic stroke [13]. However, most studies have been 
conducted on the impact of climate hazards on the mor-
bidity and mortality of patients due to cerebrovascular 
accidents in developed countries. Regrettably, no study 
has been undertaken in developing countries such as 
Iran. Hence, this study aimed to investigate the relation-
ship between climate variables and the incidence of cere-
brovascular events in Rasht City, the capital and the most 
populous city of Guilan Province in northern Iran.

Materials and Methods

This time-series study was carried out on the Rasht pop-
ulation during 5 years from 2014 to 2019. Independent 
variables of this study included exposure to cold and hot 
temperatures, high and low air pressure, and high and 
low humidity. The incidence rate of cerebrovascular dis-
eases is considered an outcome in this study. Due to the 
nonlinear relationship between the independent variable 
(meteorological variable) and the 2 dependent variables 
(admission of cerebrovascular diseases), we employed a 

C

Highlights 

• In the general population, severe cold (0°C) was significantly associated with the risk of stroke on the third day after 
exposure.

• Hot temperature (34°C) was significantly associated with an increased risk of stroke admission.

• The risk of stroke hospital admission was not significantly associated with low humidity.
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distributive lag nonlinear model (DLNM) to investigate 
the variables’ relationships.

The data required for this study were collected from 
two sources:

Meteorological data: These data consisted of daily 
information on the maximum, minimum, and average 
temperature in Celsius, daily mean air pressure in hec-
topascals (hPa), and relative humidity in percentage 
from the Meteorological Organization of Guilan for the 
5-year course from March 21, 2014, to March 20, 2019. 
This center is located in Rasht airport and has appropri-
ate technical equipment updates to measure and record 
this data. 

Admission data of stroke: Due to the existence of only 
one specialized and sub-specialized neurology hospital 
in Rasht, Poursina Hospital, all patients with various 
cerebrovascular diseases (ischemic stroke, hemorrhagic 
stroke, and other cerebrovascular diseases) are referred 
to this center. Patients’ admissions data were obtained 
from 2014 to 2019 from the health information system 
(HIS) registered to the international classification of dis-
eases version 9 and 10. After obtaining these data, they 
were entered into Excel 2019 and R software, version 
3.6.3 for analysis. 

To determine the effect of hot temperature and to cal-
culate the relative risk of this temperature, the 95th per-
centile of temperature was compared with that of the 
75th percentile. To assess the impact of cold tempera-
ture and to calculate the relative risk of this temperature, 
the first temperature percentile was compared with the 
25th percentile. According to a 5-year study in Rasht, 
the average humidity was 83%, so this number was cal-
culated as a baseline, and the relative risk of increasing 
and decreasing humidity was compared with this figure. 
Given the effect of atmospheric pressure on cerebro-
vascular events of patients and the average atmospheric 
pressure over 5 years in Rasht (1017 hPa), changes in 
atmospheric pressure were compared with the average, 
and relative risk was calculated. Since the impact of 
metrological variables has lag effects, this study investi-
gated for 21 days.

Results

In this study, 7815 participants were included. Their 
mean age was 66.87 years, and 50.7% of the participants 
were male. Their minimum age was 8, and the maxi-
mum was 98 years. In this 5-year study period, the aver-
age temperature was 17.22°C, with a minimum tempera-

ture of -9.2°C and a maximum temperature of 38.7°C. 
The average atmospheric pressure was 1015.077 hPa, 
with a minimum of 997 hPa and a maximum of 1041 
hPa. Also, the average humidity was 81.75%, minimum 
9%, and maximum 209%. The most common reason for 
hospitalization was related to ICD code I64 (stroke, not 
specified as hemorrhage or infarction) with 4399 cases.

According to the findings, hot temperature (34°C) 
was significantly associated with an increased risk 
of stroke admission at lags 18 through 21 days (rela-
tive risk [RR]=1.033; 95% confidence interval [CI], 
1.003%-1.063%) (RR=1.044; 95% CI, 1.007%-1.083%) 
(RR=1.057; 95% CI, 1.009%-1.106%) (RR=1.069; 95% 
CI, 1.011%-1.131%), respectively. In addition, we found 
positive relationship between hot temperature (35°C) 
and risk of stroke on 18-21 lag days (RR=1.039; 95% CI, 
1.004%-1.076%) (RR=1.051; 95% CI, 1.007%-1.096%) 
(RR=1.063; 95% CI, 1.009%-1.12%) (RR=1.075; 95% 
CI, 1.009%-1.146%), as shown in Table 1 and Figure 1. 

In the general population, severe cold (0°C) was sig-
nificantly associated with an increased risk of stroke 
on the third day after exposure (RR=1.017; 95% CI, 
1.00%-1.035%). Also, cold temperature (7°C) was sig-
nificantly associated with the risk of stroke on lag days 5 
(RR=1.019; 95% CI, 1.001%-1.051%) and 6 (RR=1.020; 
95% CI, 1.002%-1.047%) as presented in Table 2.

Our findings revealed that the risk of hospital stroke 
admission was not significantly associated with low and 
high humidity (Table 3).

The effect of low atmospheric pressures on stroke 
admission in lag days 16-21 showed that pressures of 
1001, 1002, 1003, and 1004 hPa, 21 days after exposure 
were associated with the risk of stroke (RR=1.075; 95% 
CI, 1.005%-1.15%) (RR=1.076; 95% CI, 1.007%-1.15%) 
(RR=1.072; 95% CI, 1.008%-1.14%) (RR=1.062; 95% 
CI, 1.006%-1.122%) respectively, as presented in detail 
in Table 4.

The results indicated that hot temperatures (39°C and 
40°C) 16 days after exposure were significantly asso-
ciated with the risk of cerebral infarction (RR=0.786; 
95% CI, 0.636%-0.971%) (RR=0.79; 95% CI, 0.639%-
0.976%), respectively. Low humidity (8%, 9%, and 
10%) two days after exposure was significantly associ-
ated with the risk of intracerebral hemorrhage (I61.9) 
(RR=5.089; 95% CI, 1.002%-25.835%) (RR=4.841; 
95% CI, 1.014%-23.109%) (RR=4.606; 95% CI, 
1.025%-20.692%), respectively. In addition, the findings 
of study showed that the risk of intracranial hemorrhage 

Sarae GH, et al. Meteorological Variable and Cerebrovascular Events. Caspian J Neurol Sci. 2023; 9(4):268-277

http://cjns.gums.ac.ir/
https://gilmet.ir/
https://poursina.gums.ac.ir/


271

October 2023, Volume 9, Issue 4, Number 35

(I62.9) at low humidity (7%, 8%, 9%, and 10%) one day 
after exposure were significant (RR=2.708; 95% CI, 
1.274%-5.755%), (RR=2.59; 95% CI, 1.254%-5.348%), 
(RR=2.478; 95% CI, 1.234%-4.974%), (RR=2.37; 95% 
CI, 1.213%-4.631%), respectively. Also, exposure to hu-
midity (7%, 8%, 9%, and 10%) was significantly associ-
ated with an increased risk of cerebral infarction on the 
fourth lag day (RR=29.473; 95% CI, 3.393%-255.997%) 
(RR=26.294; 95% CI, 3.279%-210.833%) (RR=23.46; 
95% CI, 3.169%-173.696%) (RR=20.936; 95% CI, 
3.061%-143.178%), and fifth lag day (RR=34.331; 
95% CI, 3.95%-298.4%) (RR=30.553; 95% CI, 3.808%-
245.126%) (RR=27.195; 95% CI, 3.671%-201.432%) 
(RR=24.21; 95% CI, 3.539%-165.616%), respectively.

This study indicated that exposure to low atmospheric 
pressure on 16-21 lag days was associated with the risk 
of Intracranial hemorrhage. Specifically, at an atmo-
spheric pressure of 997 hPa, the relative risks of intracra-
nial hemorrhage on 16, 17, 18, 19, 20, and 21 lag days 
were 1.624 (95% CI, 1.027%-2.569%), 1.72 (95% CI, 
1.049%-2.821%),1.835 (95% CI, 1.053%-3.197%), 1.967 
(95% CI, 1.039%-3.721%), 2.113 (95% CI, 1.012%-
4.41%), respectively, which were significant in all cases. 
Also, 998 hPa atmospheric pressure on days 16, 17, and 
18 after exposure was significantly associated with the 
risk of Intracranial hemorrhage (RR=1.412; %95 CI, 
1.014-1.967) (RR=1.435; 95% CI, 1.021%-2.018%) 

(RR=1.465; 95%  CI, 1.014%-2.118%). Moreover, at 999 
hPa, only the 16th day after exposure was significant-
ly associated with the risk of intracranial hemorrhage 
(RR=1.294; 95% CI, 1.014%-1.651%).

Discussion

This study examined the relationship between metro-
logical variables and the incidence and outcome of cere-
brovascular diseases in Rasht citizens, the capital city of 
Guilan Province in the northern part of Iran, for 5 years, 
from March 21, 2014, to March 20, 2019. This study in-
dicates that both hot and cold temperatures are associat-
ed with an increased risk of stroke. This result is consis-
tent with a few other studies. A study conducted in China 
by Chen et al. [14] reported that hot or cold weather was 
associated with an increased risk of stroke mortality. In 
the study by Guan et al. [15], hot temperature was asso-
ciated with increased daily stroke hospitalization. Also, 
Mostofsky et al. [16], Luo et al. [17], and Guo et al. [18]
reported that exposure to cold weather was associated 
with increasing stroke admissions.

The result of this study showed that hot temperature 
was associated with stroke admission rate. Also, several 
studies have shown that hot temperature was related to 
stroke admission or mortality in different countries and 
cities with varying climate conditions [18]. 

Figure 1. Relative risks of cerebrovascular accident admission by daily mean apparent temperature (°C) and lag days 
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Table 1. The cumulative relative risk of the hot temperature on the admission of patients during the 5-year study period 

Lag Days
Temperature (°C)

181716

1.022(0.996-1.048)1.012(0.99-1.034)1.003(0.983-1.025)33

1.033(1.003-1.063)1.022(0.996-1.047)1.011(0.987-1.036)34

1.039(1.004-1.076)1.028(0.998-1.06)1.018(0.988-1.048)35

1.034(0.999-1.071)1.026(0.995-1.058)1.018(0.988-1.049)36

1.015(0.982-1.049)1.012(0.984-1.041)1.01(0.982-1.038)37

0.997(0.961-1.033)0.998(0.967-1.029)0.999(0.968-1.03)38

0.994(0.96-1.029)0.992(0.964-1.022)0.992(0.964-1.02)39

1.004(0.965-1.046)0.996(0.962-1.031)0.988(0.956-1.022)40

1.025(0.957-1.097)1.005(0.945-1.068)0.988(0.931-1.048)41

1.051(0.942-1.172)1.018(0.922-1.124)0.989(0.898-1.088)42

Lag Days
Temperature (°C)

212019

1.053(1-1.109)1.042(0.999-1.087)1.032(0.998-1.066)33

1.069(1.011-1.131)1.057(1.009-1.106)1.044(1.007-1.083)34

1.075(1.009-1.146)1.063(1.009-1.12)1.051(1.007-1.096)35

1.061(0.994-1.133)1.052(0.997-1.11)1.043(0.999-1.089)36

1.023(0.96-1.089)1.02(0.969-1.074)1.017(0.977-1.06)37

0.993(0.928-1.063)0.994(0.94-1.051)0.995(0.952-1.041)38

0.998(0.933-1.067)0.997(0.944-1.052)0.995(0.953-1.039)39

1.034(0.96-1.114)1.024(0.963-1.089)1.014(0.964-1.065)40

1.094(0.977-1.225)1.07(0.972-1.177)1.046(0.966-1.133)41

1.172(0.984-1.395)1.129(0.973-1.309)1.088(0.959-1.234)42
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Table 2. The Cumulative relative risk of the cold temperature on the admission of patients during the 5-year study period 

 Temperature (°C)
Lag Days

0 1 2 3

-2 0.91(0.677-1.22) 0.99(0.87-1.14) 1.01(0.874-1.18) 0.998(0.909-1.09)

-3 0.943(0.742-1.19) 1.09(0.908-1.12) 1.02(0.906-1.15) 1.04(0.936-1.07)

0 0.974(0.794-1.19) 1.02(0.93-1.19) 1.02(0.923-1.13) 1.02(1.00-1.035)

1 1.03(0.828-1.21) 1.02(0.936-1.12) 1.02(0.926-1.13) 1.01(0.953-1.075)

2 1.03(0.852-1.24) 1.03(0.936-1.13) 1.02(0.924-1.13) 1.01(0.953-1.07)

3 1.04(0.876-1.25) 1.02(0.937-1.12) 1.01(0.922-1.12) 1.01(0.954-1.07)

4 1.06(0.897-1.25) 1.01(0.935-1.10) 1.04(0.919-1.09) 1.07(0.957-1.06)

5 1.06(0.904-1.25) 1.03(0.922-1.091) 0.989(0.906-1.08) 1(0.951-1.05)

6 1.07(0.912-1.25) 0.989(0.912-1.07) 0.975(0.895-1.06) 0.993(0.946-1.04)

7 1.07(0.928-1.24) 0.977(0.91-1.05) 0.962(0.893-1.04) 0.985(0.945-1.02)

 Temperature (°C)
Lag Days

4 5 6 7 8

-2 0.986(0.902-1.08) 0.983(0.894-1.08) 0.985(0.902-1.07) 0.99(0.918-1.07) 0.997(0.932-1.07)

-3 0.994(0.931-1.06) 0.992(0.925-1.06) 0.995(0.933-1.06) 1.00(0.949-1.06) 1.09(0.963-1.05)

0 1.01(0.947-1.06) 1(0.942-1.061) 1.01(0.952-1.06) 1.01(0.968-1.05) 1.02(0.982-1.05)

1 1.02(0.95-1.07) 1.00(0.947-1.07) 1.01(0.957-1.07) 1.02(0.974-1.06) 1.02(0.986-1.06)

2 1.01(0.95-1.07) 1.01(0.949-1.07) 1.01(0.959-1.08) 1.02(0.974-1.07) 1.03(0.985-1.07)

3 1.01(0.955-1.07) 1.01(0.954-1.07) 1.02(0.963-1.07) 1.02(0.976-1.07) 1.02(0.985-1.06)

4 1.01(0.963-1.06) 1.01(0.962-1.06) 1.01(0.969-1.06) 1.02(0.978-1.06) 1.02(0.985-1.05)

5 1.00(0.962-1.05) 1.01(0.962-1.06) 1.01(0.966-1.06) 1.01(0.973-1.05) 1.01(0.977-1.04)

6 1.00(0.96-1.05) 1.01(0.962-1.06) 1.01(0.966-1.05) 1.01(0.971-1.04) 1.00(0.973-1.03)

7 1.00(0.964-1.04) 1.019(1.00-1.05) 1.02(1.00-1.05) 1.01(0.976-1.04) 1.00(0.977-1.03)
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Our study in Iran found that cold temperature had a 
significant association with stroke admission, consistent 
with previous studies conducted in Korea and China [19].
Several complex and potential biological mechanisms 
can explain these findings. For example, cold tempera-
tures can lead to vasoconstriction to divert blood flow to 
vital central organs, thus increasing blood pressure [20]. 
High blood pressure is an important risk factor for hem-
orrhagic stroke. Cold weather increases the brain’s need 
for oxygen, which, in turn, exacerbates cerebral brain 
ischemia [21]. In addition, cold environments may trig-
ger several thrombogenic factors, such as elevated blood 
cell counts, plasma cholesterol, C-reactive protein, fi-
brinogen concentration, and platelet reactivity [22].

On the other hand, exposure to a hot environment 
increases vasodilation, heart rate, and sweating. Dehy-
dration on hot days may increase blood viscosity and 
cholesterol levels, increasing the risk of microvascular 
thrombosis and subsequent stroke [20]. Eventually, high 
temperatures cause poor endothelial function [23].

Based on our study, low humidity was not significantly 
associated with the admission of stroke; however, results 
showed that low percentage humidity (7% to 10%) was 
significantly associated with intracranial hemorrhage 
and cerebral infarction. Unlike the results of our study, 
some studies have shown that relative humidity can pre-
dict admission of stroke [24]. Slatilna et al. found that 
a rapid increase or decrease in humidity raises the inci-
dence of stroke among Emergency Medical Care Insti-
tute patients in Sarajevo who had suffered from a cere-

Table 3. The cumulative relative risk of the humidity on the admission of patients during the 5-year study period

Lag DaysHumidity 
(%) 543210

1.08(0.865-1.36)1.06(0.855-1.33)1.07(0.812-1.24)0.909(0.683-1.21)0.924(0.693-1.23)1.21(0.805-1.82)7

1.08(0.871-1.34)1.07(0.862-1.32)1.01(0.821-1.24)0.916(0.695-1.20)0.929(0.703-1.22)1.19(0.806-1.77)8

1.08(0.877-1.33)1.07(0.869-1.31)1.01(0.83-1.23)0.924(0.707-1.20)0.933(0.713-1.22)1.18(0.808-1.72)9

1.08(0.883-1.32)1.07(0.876-1.30)1.01(0.839-1.23)0.931(0.72-1.20)0.938(0.724-1.21)1.16(0.809-1.67)10

1.08(0.889-1.31)1.07(0.883-1.29)1.02(0.848-1.22)0.938(0.732-1.20)0.943(0.734-1.21)1.15(0.81-1.63)11

1.07(0.895-1.29)1.07(0.89-1.28)1.024(0.857-1.22)0.945(0.745-1.19)0.947(0.745-1.20)1.13(0.811-1.59)12

1.07(0.9-1.28)1.07(0.897-1.27)1.02(0.866-1.21)0.953(0.758-1.19)0.952(0.755-1.19)1.13(0.811-1.59)13

Table 4. The cumulative relative risk of atmospheric pressure on the admission of patients during the 5-year study period

Lag DaysAtmospheric 
Pressure 

(hPa) 212019181716

1.05(0.919-1.19)1.04(0.938-1.16)1.04(0.954-1.14)1.04(0.967-1.12)1.03(0.973-1.10)1.03(0.974-1.10)998

1.06(0.963-1.16)1.05(0.97-1.13)1.04(0.975-1.11)1.03(0.978-1.08)1.024(0.977-1.07)1.01(0.972-1.06)999

1.07(0.993-1.15)1.05(0.99-1.12)1.03(0.987-1.09)1.02(0.982-1.06)1.011(0.975-1.04)0.999(0.965-1.03)1000

1.07(1.005-1.15)1.05(0.997-1.11)1.03(0.988-1.08)1.01(0.978-1.05)1.002(0.967-1.03)0.987(0.954-1.022)1001

1.07(1.01-1.15)1.05(0.997-1.11)1.03(0.986-1.08)1.01(0.974-1.05)0.997(0.961-1.03)0.981(0.947-1.01)1002

1.07(1.008-1.14)1.05(0.998-1.10)1.03(0.987-1.07)1.01(0.976-1.05)0.997(0.962-1.03)0.982(0.949-1.01)1003

1.06(1.006-1.122)1.04(0.999-1.09)1.03(0.991-1.07)1.01(0.982-1.05)1.003(0.972-1.03)0.991(0.96-1.02)1004

1.05(0.991-1.11)1.04(0.99-1.09)1.03(0.988-1.07)1.02(0.984-1.05)1.012(0.979-1.04)1.003(0.971-1.03)1005
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brovascular incident from 2004 to 2006 [25]. A study by 
Ohshige et al. in Japan from 1982 to 2003 showed an 
inverse relationship between daily high average humid-
ity and the number of deaths from stroke [26]. 

In the Santurtún study, a 20% reduction in humidity 
significantly increased stroke hospital admissions by an 
average of 5.6% [3]. In contrast, in the Qi et al. study, 
there was no statistically significant relationship between 
relative humidity and stroke [27]. Different study results 
can be due to varying characteristics of various studies, 
climate and geographical area, type of study design, vari-
ous statistical methods, and other confounding factors. 

In the present study, atmospheric pressure positively 
correlates with intracerebral hemorrhage (ICH) inci-
dence. This result is in line with a study in Korea that de-
scribed a correlation between a higher incidence of ICH 
and higher atmospheric pressure in an older age group 
[28]. Also, in the Salam et al. study, the risk of ICH and 
ischemic stroke was at higher atmospheric pressure [29]. 
Tarnoki et al. found that subarachnoid hemorrhage was 
associated with the lowest and highest daily air pressure. 
Changes in air pressure can moderate the occurrence of 
cerebrovascular events [19]. 

Decreased atmospheric pressure can be associated with 
changes in oxygen saturation and ischemic and hemor-
rhagic stroke [30, 31]. Jimenez-Conde et al. pointed out 
that low air pressure in air travel can trigger thrombosis 
[32]. It can be stated that changes in air pressure may di-
rectly affect the vessel wall, causing endogenous inflam-
matory mechanisms and altering endothelial function.

Our study has some limitations. This study was retro-
spective, so there was a possibility of error in recording 
information. In addition, the data of this study was con-
fined to a single hospital. The author suggests that future 
studies be performed with larger sample sizes from other 
hospitals to better explain the relationship between met-
rological variables and the occurrence of stroke.

Conclusion

Our study has demonstrated that metrological variables 
can affect cerebrovascular events. Climate change, such 
as cold and hot weather, humidity, and atmospheric pres-
sure, emerge as a contributor to stroke incidence. This 
study concluded that global climate change may increase 
the incidence of such hazards by creating severe weather 
conditions. Healthcare providers should focus on imple-
menting preventive measures to reduce these hazards.
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