
835

Available online at www.medicinescience.org

ORIGINAL ARTICLE

Medicine Science 2024;13(4):835-9

Corresponding Author: Okkes Zortuk, Hatay Defne State 
Hospital, Department of Emergency Medicine, Hatay, Türkiye
Email: o.zortuk@gmail.com

Relationship of ST-segment elevation myocardial infarction with weather and season

Okkes Zortuk1, Fatih Selvi2, Cihan Bedel2, Mustafa Korkut2

1Hatay Defne State Hospital, Department of Emergency Medicine, Hatay, Türkiye
2Health Science University Antalya Training and Research Hospital, Department of Emergency Medicine, Antalya, Türkiye

Received 16 July 2024; Accepted 28 October 2024
Available online 01 December 2024 with doi: 10.5455/medscience.2024.07.076

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial-NonDerivatives 4.0 International License. 

C I T A T I O N
Zortuk O, Selvi F, Bedel C, Korkut M. Relationship of ST-
segment elevation myocardial infarction with weather and 
season. Med Science. 2024;13(4):835-9.

Abstract

Myocardial infarction (MI) is a leading cause of mortality and morbidity. The most lethal subgroup of MI patients is ST-segment elevation myocardial infarction 
(STEMI). This study aims to investigate the relationship between STEMI patients and weather conditions, as recent studies suggest that environmental factors may 
contribute to the development of STEMI. The study analysed STEMI patients. The study recorded the weather conditions of patients on the days they were admitted 
to the hospital. The data collected included daily average air temperature (in Celsius), dew point (in Celsius), humidity (as a percentage), weather condition (fair, 
cloudy, windy, or rainy), wind speed (in rpm), pressure (in inches) obtained via the API where previous data is stored, and precipitation (in inches). This data was 
then matched with the patients. Although 8 (4.23%) of the participants died, there was no significant difference observed in the comparison of demographic and 
laboratory data. When comparing the impact of seasonal changes on mortality in STEMI patients, we found that the average humidity during the admission period 
was significantly lower for patients who did not survive (39.87±9.76) compared to those who did (p=0.022). However, we did not observe any significant effects on 
mortality from air temperature, Dew Point, Wind speed, Wind gust, or pressure (P value respectively; 0.506, 0.181, 0.063, 0.684). The humidity levels during the 
admission period significantly affect the mortality rates of STEMI patients, depending on the prevailing climatic conditions.
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Introduction
It is crucial to act decisively in order to prevent mortality and 
morbidity resulting from myocardial infarction (MI), which is 
a frequent cause for emergency department admissions. ST-
segment elevation myocardial infarction (STEMI) is a highly 
lethal subgroup of MI patients, accounting for approximately 
one-third of cases [1,2]. Urgent treatment is required for this fatal 
condition, as STEMI patients present to the emergency room 
with symptoms such as sudden and severe chest pain, shortness 
of breath, sweating, nausea, and vomiting. Risk factors for the 
condition include genetic factors, age, gender, nutritional habits, 
exercise routine, obesity, smoking, high blood pressure, and high 
cholesterol [3].

Studies have unequivocally shown that environmental factors 
contribute to the development of STEMI. Weather conditions and 
pollution are well-established atherothrombotic risk factors that 
affect a wide population [4]. Cold weather, particularly during the 

winter months, has a significant negative impact on heart health. 
Cold weather restricts blood flow by causing vasoconstriction 
in the vessels, which increases the risk of acute cardiovascular 
events, ranging from sudden death to unstable angina [5]. Although 
some studies have reported an increase in the occurrence of 
STEMI during hot weather, there is little information on seasonal 
variations in the onset of disease symptoms, and data on the role 
of environmental temperature are conflicting [6]. Fine particles 
in the atmosphere have been reported to increase cardiovascular 
morbidity and mortality. Recent studies have aimed to understand 
the effect of pollution and weather conditions on atherothrombosis 
[7,8]. However, the role of environmental temperature in the 
onset of acute MI symptoms remains unclear, and there is limited 
information on seasonal variations [9]. It confidently determines 
the presence of a seasonal variation in the development of STEMI. 
This study establishes a clear relationship between weather 
conditions and STEMI patients, despite conflicting reports on 
environmental factors.
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Material and Methods
The study analysed STEMI patients who visited the emergency 
department of a tertiary training and research hospital between 
01.01.2021 and 12.31.2023, after receiving ethics committee 
approval and being referred for treatment from the emergency 
room.

Patients presenting to the emergency department with ST-segment 
elevation on ECG and confirmed by cardiology with interventional 
imaging were considered to have STEMI. The study included 
STEMI patients who were 18 years or older, while excluding 
non-STEMI patients, those under 18 years of age, and those with 
missing data. 

The study examined a total of 189 patients and included data on 
age, gender, mortality, hemoglobin, platelet count, white blood 
cell count, and high-sensitivity troponin I values. Weather data 
was retrieved from WaterGround API for the Murtapaşa region 
of Antalya.

In the analysis performed with G-power 3.1, if the effect power 
is accepted as 0.5, the sample size required for the study to have 
a power of 0.95 with a 95% confidence interval and a 5% margin 
of error was determined to be 176 people, and there are 186 
participants in our study.

Meteorological Data

The study recorded the weather conditions of patients on the days 
they were admitted to the hospital. The data collected included 
daily average air temperature (in Celsius), dew point (in Celsius), 
humidity (as a percentage), weather condition (fair, cloudy, windy, 
or rainy), wind speed (in rpm), pressure (in inches) obtained 
via the API where previous data is stored, and precipitation (in 
inches). This data was then matched with the patients. The data 
source for this study was the WaterGround website (https://www.
wunderground.com). The study included data from the Murtapaşa 
region of Antalya (zip code: 07030), where the hospital is located.

Statistical Analysis

The data for this study was analysed using IBM SPSS version 
27, and the graphics were prepared using Graphpad Prism 
8. The database was created from the data obtained from the 
hospital information management system and the data obtained 
through the API. Categorical data was analysed using frequency 
and percentage values, while numerical data was analysed 
using normal distribution analysis. Data that followed a normal 
distribution were presented as mean ± standard deviation, while 
data that did not follow a normal distribution were presented as 
median (interquartile range).

The analysis of categorical variables employed the Chi square test, 
while numerical variables that conformed to normal distribution 
were analysed using the t-test. Nonparametric tests were used for 
numerical variables that did not conform to normal distribution. 
ROC analysis was performed for numerical values that showed 
significant results in the comparisons. Results with a p value 
below 0.05 were considered significant.

Results
Although 8 (4.23%) of the participants died, there was no 
significant difference observed in the comparison of demographic 
and laboratory data. Please refer to Table 1 for the data distribution. 
The mortality rates of hospital patients varied by season (Chi-
square=19.96, p=0.045). The highest mortality rate was observed 
in June (37.5%) (Figure 1a). However, there was no significant 
difference in mortality rates between seasons (Chi-square=5.637, 
p=0.13, Figure 1b), and weather conditions did not have a significant 
effect on mortality (Chi-square=2.784, p=0.426, Figure 1c).

Table 1. Demographic and laboratory data

Live (n=181) Exitus (n=8) p-value

Gender (Male (%)) 149 (82.3) 7 (87.5) 0.370

Age (Mean±SD) 62.28±12.96 64.25±15.91 0.697

Hb (Mean±SD) 13.88±2.51 13.17±2.70 0.438

Plt (Mean±SD) 261.94±84.38 222.62±121.88 0.208

WBC (Mean±SD) 11.9±7 15.08±3.58 0.044

HsTropI (Median(IQR) 3 (247.76) 387.65 (1480.99) 0.126

LDH (Median (IQR)) 213.5 (92.25) 493 (2273.75) 0.328

Figure 1. Relationship between factors for STEMI mortality a. months b. session 
c. conditions
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When comparing the impact of seasonal changes on mortality in 
STEMI patients, we found that the average humidity during the 
admission period was significantly lower for patients who did 
not survive (39,879.76%) compared to those who did (p=0.022). 
However, we did not observe any significant effects on mortality 
from air temperature, Dew Point, Wind speed, Wind gust, or 
pressure (Table 2). The ROC analysis conducted using WBC 
and Humidity yielded an AUC of 0.758 (p=0.001) for the WBC 
value. At the cut-off value of 15.18, the sensitivity was 81.18% 
and the specificity was 75%. No significant results were found 
for humidity (refer to Table 3 and Figure 2).

Table 2. Seasonal changes on mortality

Live (n=181) Exitus (n=8) p-value

Temperature 21.3±8.49 24.93±6.4 0.506

Dew Point 7.92±7.41 9.86±5.39 0.181

Humidity 43.58±21.05 39.87±9.76 0.022

Wind Speed 9.62±6.14 9.5±3.07 0.063

Wind Gust 0.64±4.95 0 0.548

Pressure 29.73±0.19 29.74±0.16 0.684

Table 3. ROC analysis for STEMI mortality

AUC SD P-value Cut-off Sensitivity Specificity

WBC 0.758 0.075 0.001 15.18 81.18 75

Humidity 0.497 0.063 0.956 28.5 29.3 100

 

Figure 2. ROC analysis for STEMI mortality

Discussion
There are changes in the incidence of diseases due to climatic 
differences. In a study conducted by Sahin and Gur, it was 
observed that epileptic seizures increased when temperature, 
relative humidity and wind speed were low [10]. However, in a 
study conducted by Basaran and Sahin, it was observed that the 
number of vertigo patients increased in the summer months and 
was related to humidity [11].

Other climatic conditions, such as air temperature, dew point, 
weather conditions, wind speed, pressure, and precipitation, 
did not show any significant correlation with mortality. These 
findings highlight the importance of considering humidity levels 
when treating STEMI patients. The study clearly demonstrates 
that there is a significant correlation between mortality in STEMI 
patients and humidity levels during the admission period. 

Studies investigating the correlation between weather conditions 
and MI have not provided a clear understanding of the 
relationship between meteorological factors and the disease. 
However, research has shown that both increases and decreases 
in air temperature are associated with MI [12]. Additionally, 
Kozlovskaia et al. conducted a study that showed no increase in 
cases during periods of mild temperature [13]. Vallabhajosyula 
et al. have demonstrated that in-hospital mortality rates increase 
during winter months and decrease during summer months for 
both STEMI and NSTEMI admissions, as well as for the entire MI 
cohort [14. Patlolla et al. have reported that MI admissions during 
winter are associated with lower rates of coronary angiography 
and higher in-hospital mortality rates compared to other seasons 
[15]. Our study confidently concludes that there is no relationship 
between mortality in STEMI patients and air temperature. It is 
important to note that while some studies suggest a correlation 
between atmospheric pressure and cardiovascular diseases, our 
findings indicate no significant relationship [16,17].

A study found a positive correlation between STEMI and 
increased atmospheric pressure [18]. Hong et al. reported that 
a sudden drop in air pressure was associated with a higher 
probability of STEMI events 7 days after exposure [19]. 
However, the relationship between the seasonal variation of 
acute myocardial infarction and relative humidity remains 
unclear. Lower relative humidity and longer sunlight duration 
were found to be significantly associated with increased daily 
hospital admissions for acute myocardial infarction [20]. STEMI 
was also found to be associated with an increase in humidity [5]. 
Furthermore, a study conducted in Greece reported a 2% increase 
in hospital admissions for every 1% increase in relative humidity 
[21]. Although we did not find a significant relationship between 
mortality and other climatic conditions, our findings support the 
notion that humidity plays a crucial role in the health outcomes 
of patients. Our study demonstrated that average humidity during 
the admission period had a significant effect on patients who 
could not survive the climatic conditions. These results provide 
valuable insights into the impact of climatic conditions on patient 
health and can inform future research and policy decisions.

The impact of weather on patients with ST-elevation myocardial 
infarction (STEMI) is complex, and several meteorological 
factors influence the incidence and severity of myocardial 
infarction. Extreme weather conditions, especially low perceived 
temperatures, have been shown to significantly increase the 
risk of STEMI, especially in men, suggesting a gender-specific 
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vulnerability to cold weather [22]. In temperate Mediterranean 
climates, both temperature extremes and changes in relative 
humidity have been associated with an increased risk of STEMI, 
with a significant effect of temperature drops two days before 
the event and humidity changes three days before the event 
[23]. Short-term changes in air pressure and temperature are 
also associated with higher rates of hospitalization for acute 
coronary syndromes, including STEMI, and men and older 
adults are particularly sensitive to these climatic changes [24]. 
In China, short-term changes in air pressure and temperature 
were significantly associated with STEMI events, highlighting 
the importance of abrupt weather changes in cardiac events [25].

Although our study has some limitations, we can confidently 
state that focusing solely on in-hospital mortality in STEMI 
patients does not provide a comprehensive understanding of all 
factors contributing to mortality. Furthermore, due to uncertainty 
surrounding the exact onset time and duration of patients' chest 
pain and symptoms, it is possible that the immediate impact of 
climatic conditions may not be fully detected. Retrospective 
recording of climatic conditions may not clearly detect 
instantaneous weather changes. Our study is limited by the 
inability to determine the admission conditions of patients and 
the climatic conditions at symptom onset. However, our findings 
suggest that prospective multicenter studies are necessary to 
gain a better understanding of the relationship between climatic 
conditions and health outcomes.

It is imperative that the effects of seasonal and meteorological 
variables be taken into account in the planning of work and the 
development of policies pertaining to STEMI, which is a social 
problem, and the selection of appropriate intervention methods.

Conclusion
The humidity levels during the admission period significantly 
affect the mortality rates of STEMI patients, depending on the 
prevailing climatic conditions.
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