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Dear Sir:

Stroke accounts for nearly 5.7 million deaths worldwide; 87% 
of these deaths occur in low- and middle-income countries.1,2 In-
dia is a tropical country with various seasons that may influence 
stroke occurrence.3 The mechanisms underlying these seasonal 
variations of stroke are not fully understood, but a possible rea-
son may include seasonal variation of biological factors such as 
arterial blood pressure, serum lipid levels, and other blood com-
ponents.4,5 This study aimed to determine if there is any evi-
dence of seasonal variation in the occurrence of various subtypes 
of strokes in North India.

Data were collected from patients with a first-ever stroke who 
were admitted to the neurology ward of a tertiary care hospital in 
North India from January 2009 to April 2014. The diagnosis of 
ischemic stroke (IS) or intracerebral hemorrhage (ICH) was 
confirmed by neurologic examination and neuroimaging. We ex-
cluded secondary ICH, i.e., subarachnoid hemorrhage, arterio-
venous malformation, and venous stroke. The collected data 
were patient name, age, sex, date, month, and year of stroke on-
set, type of stroke, hospital registration number, date of admis-
sion, and record of arterial blood pressure at the time of admis-
sion. Seasons were categorized into four categories: spring 
(March to May), summer (June to August), autumn (Septem-
ber to November), and winter (December to February). Statisti-
cal analysis was performed using Statistical Package for Social 
Science (SPSS) version 17 software. Frequency, mean and stan-
dard deviation (SD) values were determined for stroke type, age, 
and seasonal occurrence of stroke. The seasonal occurrence of 

stroke was evaluated with the chi-square test and Student’s t test, 
with the level of significance set at P < 0.05.

Our analysis included 1,099 stroke patients, 769 of whom 
were male (69.9%). The mean ( ± SD) age was 53.8 ( ± 15.7) 
years. A total of 663 patients (60.3%) had IS and 436 patients 
(39.7%) had ICH. IS was most prominent in spring (n = 223, 
33.6%), followed by the winter (n = 168, 25.3%), summer (n =  
166, 25%), and autumn (n = 106, 16%). The occurrence of 
ICH was most prominent in winter (n = 165, 37.8%), followed 
by spring (n = 116, 26.6%), autumn (n = 81, 18.6%), and sum-
mer (n = 74, 17%). The highest occurrence of IS was observed 
in April, whereas the occurrence of ICH was the highest in Jan-
uary. Significant seasonal differences in the occurrence of IS and 
ICH were observed in both men and women (Table 1). There 
were no seasonal variations in blood pressure between stroke 
types.

The highest incidence of IS in spring and ICH in winter agrees 
with previous reports from Japan,6,7 suggesting that the seasonal 
variation observed in northern Asia is also present in India. Our 
study, however, is limited in that it is from a single center, and de-
tailed stroke subtypes (e.g., large artery disease, small artery dis-
ease, cardiogenic infarction) could not be assessed. Moreover, al-
though seasonal variation of blood pressure was not observed in 
our study, this retrospective analysis did not allow us to assess bi-
ological factors as a potential cause of seasonal variation in stroke 
incidence. Further prospective studies with serial assessment of 
risk factors should be carried out to better understand the rea-
sons for seasonal differences in the incidence of stroke.
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Table 1. Distribution of stroke types according to sex and season

Sex
Seasons

Total [n] P value
Spring [n (%)] Summer [n (%)] Autumn [n (%)] Winter [n (%)]

Male Stroke IS 158 (33.8) 115 (24.6) 78 (16.7) 117 (25.0) 468 0.001
Type ICH 80 (26.6) 51 (16.9) 60 (19.9) 110 (36.5) 301
Total 238 (30.9) 166 (21.6) 138 (17.9) 227 (29.5) 769

Female Stroke IS 65 (33.0) 51 (26.3) 28 (14.4) 51 (26.3) 195 0.026
Type ICH 36 (26.7) 23 (17) 21 (15.6) 55 (40.7) 135
Total 101 (30.4) 74 (22.5) 49 (14.9) 106 (32.2) 330

IS, ischemic stroke; ICH, intracerebral hemorrhage. 
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