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Abstract: Background: Ischemic Heart Diseases (IHD) accounts for majority of Cardio Vascular Diseases (CVD) in India. Seasonal 

variation in the hospital admission of Myocardial infarction has been documented from various regions across the world. There is 

dearth of such evidence from India, this study aims to determine the association between seasonal predilection and hospital admission 

of cases of Myocardial Infarction. Methods: It is a retrospective study that has been carried out for 7 years on 3307 patients with 

STEMI. Results: On studying 3307 eligible patients 72.14% of patients were male and remaining 27.86% were female. Each year was 

divided into 4 seasons – Pre Monsoon (July – September), Monsoon (October – December), Winter (January – March) and Summer 

(April – June). Patients are divided into 5 age groups - <40, 40-50, 50-60, 60-70, >70. Among the 5 age groups patients aging between 50 – 

60 has contributed 34.32% and patients aging between 40-50 and 60-70 contribute 23.13% and 22.83% to MI respectively. Among 3307 

patients 61.89% of MI cases had AWMI and remaining 38.11% shows IWMI. Over the period of 4 years 26.09% cases have been 

recorded during winter (January – March). Conclusions: There is a higher incidence of MI cases during winter but there is no 

statistically significant variations in the occurrence of AWMI and IWMI with seasons. Further prospective studies need to be done to 

further explore the seasonal predilection of types of MI. 

 

1. Introduction 
 

Cardiovascular diseases are the leading cause of disease 

burden and deaths globally. 
1
CVDs accounts for 31% of all 

deaths worldwide and >75% of the deaths due to CVDs 

occurs in developing nations. 
2
Cardiovascular diseases 

(CVDs) ranks top among the causes of mortality in India for 

several years. Epidemiological change over from the era of 

infectious diseases to a blooming period of non-

communicable diseases has occurred over the recent past. 

Among the spectrum of CVDs, Ischemic heart disease 

(IHD) accounts for majority of CVD mortality in India. 
3
Apart from the known risk factors of myocardial 

infarction, there are observations suggesting that there are 

seasonal variations in the pattern of MI. Climate variability 

and changes in atmospheric circulation patterns have a 

massive impact on the environment with contrary effects on 

health and potential consequences for life. 
4
Understanding 

the spatial patterns of disease incidence and fatality 

provides opportunity to identify the high risk groups as well 

as to develop preventive strategies. 
5
Seasonal variations in 

the incidence of myocardial infarction have been reported 

from various studies across the world.
 6, 7, 8, 9

Most studies 

indicate that low temperatures are the direct causal factors.
 

10
Although it is known that short-term climatic changes can 

influence cardiovascular morbidity and mortality 

transiently, global evidences reveals that there is a seasonal 

pattern of deaths due to MI with more fatal events in winter 

than in summer. However, it is not known whether this 

finding is due to variation in the prevalence of MI or to 

other factors affecting the livelihood of disease in question. 
11

Since MI is a disease with high mortality rate and specific 

features, a clear picture of the effects of temperature on MI 

helps in enhanced understanding of the trigger factors 

among high risk groups.
 12

With this background and also 

with dearth of literature in seasonal predilection of MI in 

India, this study aims to determine the association between 

seasonal predilection and hospital admission for the 

Myocardial Infarction cases. 

 

2. Objective 
 

Among the patients attending a government hospital in 

south India from July 2011- July 2018 

1) To determine the association between seasonal 

predilection and hospital admission for the type of 

Myocardial Infarction 

2) To explore the relation between the seasonal variation 

and gender of MI cases. 

3) To analyse the distribution of MI cases during the time 

of natural calamity 

 

3. Methodology 
 

The present study was a retrospective record-based study 

carried on a tertiary care hospital starting from July 2011- 

July 2018 for a period of seven years. 

 

Study population: All patients admitted in the Stanley 

Hospital for Myocardial Infarction from the period of July 

2011-July 2018. 

 

Study area: The study area constitutes the present 

metropolitan city Chennai situated in the north eastern 

corner of Tamil Nadu, India along the Coramandel coast and 

bounded by Bay of Bengal on one border and Inlands such as 

Kancheepuram and Thiruvallur districts on the other border. 

 

Seasons were classified as Summer, Pre-Monsoon, Monsoon 

and Winter. As the state of Tamil Nadu experience the North-
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east monsoon, the months from October to December is 

considered as Monsoon. Winter is from January to March, 

summers are from April to June. July to September is taken 

as Pre-monsoon. The MI cases were divided into Anterior 

Wall Myocardial Infarction (AWMI) and Inferior Wall 

Myocardial Infarction (IWMI). 

 

Data Analysis and Processing: A total data of 3307 eligible 

patients were recovered from the hospital database. The 

Data was entered using epidata v3.0 and was analysed using 

STATA 12 software. Frequency and Percentages were used 

to summarize the categorical variables and Chi- square was 

applied to test the significance of association between the 

variables and season. A p value of <0.05 is considered as 

significant. 

 

4. Results 
 

Among the 3307 patients majority of the cases (72.14%) 

were males, whereas 27.86% of the recorded cases were 

females (Table 1, Fig 1). Among the age groups, persons 

between 50-60 years of age were the major proportion 

(34.32%) admitted with MI, followed by the age groups 40-

50 years and 60-70 years which had a similar proportion of 

23.13% and 22.83%, respectively (Table 1, Fig 2). 

 

More than half of the (61.89%) Myocardial infarction cases 

were AWMI, while 38.11% were IWMI, showing a 

predominance of AWMI in the incidence of myocardial 

infarction (Table 1, Fig 3). 

 

Over the period of 7 years under study, most of the cases 

(26.09%) were reported during the winter months taken 

from January to March. The least proportion of cases was 

noted during the summer season, from April to June (Table 

1, Fig 4). 

 

The number of MI cases increases from summer to winter 

season among the age groups 40- 50 years, 50-60 years and 

>70 years, while it showed an opposite trend in age groups 

<40 years and 60-70 years i.e the MI cases were more in 

number during summer than winter. 

 

In the association between the type of MI i.e AWMI or 

IWMI and seasons turned out to be not significantly 

associated (p=0.142) and similarly the association between 

gender of the MI cases 

 

Male or female was not significantly associated (p=0.286) 

with the any season of the year (Table 2). 

 

Among the males, the trend of increasing incidence of cases 

from summer to winter season is present, whereas the 

female cases showed a small dip in number from summer to 

winter months (Fig 5), which is an interesting finding. 

 

Natural calamity of floods happened in the region under 

study during December 2015, December 2016 and October 

November 2017. The cases were analysed for their 

differential incidence during calamity and non-calamity 

months. The 90 days normalized incidence of MI cases was 

calculated by dividing the total number of cases during a 

period by the total number of days in that period and 

multiplied by 90. It revealed that non-calamity months 

showed a higher case rate than the calamity months (Fig 6). 

 

5. Discussion 
 

The present study showed that the number of MI cases were 

high during the winter season and were least during the 

summer season, this can be compared with the study by 

Nasiri et al in 2016 conducted in Iran, to find the 

association between the seasonal variation and admissions 

of Myocardial infarction, and found that the higher number 

of admissions for MI were in summer and also concluded 

that there is a seasonal rhythm in the occurrence of MI. Iran 

being located in west Asia with Gulf of Oman, Caspian Sea 

and Persian Gulf as borders it has extremes of temperature, 

it is severely dry and hot during summer and snow falls 

during winters. 
13, 14

On the other hand India being a tropical 

country with a wide geographical area has a varied climatic 

conditions on different parts, the study setting Chennai is 

located at a latitude of 13.067439 and longitude of 

80.237617 with an average low temperature of 21.2C 

recorded in January and the average highest temperature 

being 37.1 recorded in May. 
15

The city lies on the coast of 

Bay of Bengal and the thermal equator thus preventing it 

from extremes of temperature which explains the wide 

variation of results in our study and the Iranian study. 

 

On exploring the relation between seasonal variations and 

the gender of MI cases, in our study found an interesting 

finding that the trend of MI increases from summer to 

winter in Males while among Females there is a small fall 

of cases in winter. On comparison with the study done by 

Jia et al in 2012 among the Chinese population to explore the 

time distribution of onset of Chest pain with acute ST 

elevation MI and found that among Males maximum cases 

were recorded during the month of November and 

minimum were recorded in March and May, among females 

no statistically significant distribution was found
16

. 

 

6. Conclusion 
 

Seasonal Variation with predominance over winter months 

was observed but there was no statistically significant 

observations among the occurrence of AWMI and IWMI 

with seasons and there is a trend of increasing cases towards 

winter among males. We also discovered that the number of 

cases were high during the months of non-calamity than the 

calamity months. Thus we conclude that more prospective 

studies need to be done to further explore the seasonal 

predilection of types of Myocardial Infarction and gender 

distribution. 

 

References 
 

[1] Prabhakaran D, Jeemon P, Sharma M, Roth GA, 

Johnson C, Harikrishnan S, Gupta R, Pandian JD, Naik 

N, Roy A, Dhaliwal RS. The changing patterns of 

cardiovascular diseases and their risk factors in the 

states of India: the Global Burden of Disease Study 

1990–2016. The Lancet Global Health. 2018 Dec 

1;6(12):e1339-51. 

[2] World Health Organization. WHO. Global Action Plan 

Paper ID: MOB1634 10.21275/MOB1634 486 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 4, April 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

for the Prevention and Control of NCDs 2013-2020 

[Internet]. Geneva: World Health Organization; 2013 

[cited 2019 Mar 28]. Available from: 

https://apps.who.int/iris/bitstream/handle/10665/94384/

9789241506236_eng.pdf;jsess 

ionid=1BD6E05616605E5562E52DB20345F130?sequ

ence=1 

[3] Prabhakaran D, Jeemon P, Roy A. Cardiovascular 

diseases in India: current epidemiology and future 

directions. Circulation. 2016 Apr 19;133(16):1605-20. 

[4] Rivero A, Bolufe J, Ortiz PL, Rodríguez Y, Reyes MC. 

Influence of climate variability on acute myocardial 

infarction mortality in Havana, 2001-2012. MEDICC 

review. 2015;17:14-9. 

[5] Khan FA, Engstrom G, Jerntorp I, Pessah-Rasmussen 

H, Janzon L. Seasonal patterns of incidence and case 

fatality of stroke in Malmö, Sweden: the STROMA 

study. Neuroepidemiology. 2005;24(1-2):26-31. 

[6] Hernández EG, O'Callaghan AC, Doménech JC, 

Merino VL, Mañez RS, Errazti IE, Martín JV, Martínez 

VB, PRIMVAC study research team. Seasonal 

variations in admissions for acute myocardial infarction. 

The PRIMVAC study. Revista Española de Cardiología 

(English Edition). 2004 Jan 1;57(1):12-9. 

[7] Swampillai J, Wijesinghe N, Sebastian C, Devlin GP. 

Seasonal variations in hospital admissions for ST-

Elevation myocardial infarction in New Zealand. 

Cardiology research. 2012 Oct;3(5):205. 

[8] Mbanu I, Wellenius GA, Mittleman MA, Peeples L, 

Stallings LA, Kales SN. Seasonality and coronary heart 

disease deaths in United States firefighters. 

Chronobiology international. 2007 Jan 1;24(4):715-26. 

[9] Spencer FA, Goldberg RJ, Becker RC, Gore JM. 

Seasonal distribution of acute myocardial infarction in 

the second National Registry of Myocardial Infarction. 

Journal of the American College of Cardiology. 1998 

May 1;31(6):1226-33. 

[10] Sharovsky R, César LA. Increase in mortality due to 

myocardial infarction in the Brazilian city of Sao Paulo 

during winter. ABC Cardiol Journal. 2002 

Jan;78(1):106-9. 

[11] Ornato JP, Peberdy MA, Chandra NC, Bush DE. 

Seasonal pattern of acute myocardial infarction in the 

National Registry of Myocardial Infarction. Journal of 

the American College of Cardiology. 1996 Dec 

1;28(7):1684-8. 

[12] Bhaskaran K, Hajat S, Haines A, Herrett E, Wilkinson 

P, Smeeth L. Effects of ambient temperature on the 

incidence of myocardial infarction. Heart. 2009 Nov 

1;95(21):17609. 

[13] Nasiri M, Alipoor ZJ, Jahanshahi M, Abrotan S, 

Fotoukian H. The Association Between Acute 

Myocardial Infarction with Seasonal Variations and 

Admission Time. J Crit Care Nurs [Internet]. 2017 Aug 

[cited 2019 Mar 14];10(3). Available from: 

http://jccnursing.com/en/articles/12313.html 

[14] Climate of the World: Iran | weatheronline.co.uk 

[Internet]. [Cited 2019 Mar 18]. Available from: 

https://www.weatheronline.co.uk/reports/climate/Iran.h

tm 

[15] India Meteorological Department. “Ever Recorded 

Maximum Temperature, Minimum Temperature and 24 

Hours Heaviest Rainfall up to 2010” (PDF). 2014. 

Available from: 

http://www.imd.gov.in/section/climate/extreme/chennai

2.htm 

[16] Jia E-Z, Xu Z-X, Cai H-Z, Guo C-Y, Li L, Zhu T-B, et 

al. Time Distribution of the Onset of Chest Pain in 

Subjects with Acute ST-Elevation Myocardial 

Infarction: An Eight-Year, Single-Center Study in 

China. PLOS ONE. 2012 Mar 12;7(3):e32478 

 

Annexure (Tables and figures) 

 

Table 1: Distribution of Acute Myocardial Infarction cases 

according to demographic and seasons (N=3307) 

Variable Frequency Percentage 

Gender 

Male  2386 72.14 

Female 921 27.86 

Age groups 

<40 years 328 9.91 

40-50 years 765 23.13 

50-60 years 1135 34.32 

60-70 years 755 22.83 

>70 years 324 9.79 

Type of MI     

AWMI 2047 61.89 

 IWMI 1260 38.11 

Seasons     

Summer 827 25 

Pre-Monsoon  803 24.29 

 Monsoon 814 24.62 

 Winters 863 26.09 

 

Table 2 
 Males (%) Females (%) Chi – square p value 

Summer 593 (71.70) 234 (28.30)  

3.779 

 

0.286 Pre Monsoon 565 (70.36) 238 (29.64) 

Monsoon 585 (71.86) 229 (28.14) 

Winter 643 (74.50) 220 (25.50) 

 

 
Figure 1: Distribution of cases according to gender 

(N=3307) 
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Figure 2: Distribution of cases according to age groups (N=3307) 

 

 
Figure 3: Distribution of Acute MI cases according to type of MI (N=3307) 

 

 
Figure 4: Seasonal Distribution of cases (N=3307) 
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Figure 5: Seasonal distribution of cases according to gender (N=3307) 

 

 
Figure 6: Distribution of cases according to the calamity and non-calamity months 
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