
Discussion: 
Out of total 475 subjects’ female and male were 292 
(61.5%) and 183 (38.5%) respectively. This table also 
displays out of 475 only 257(54.1%) samples yield bacteri-
al isolates, on the other hand total 218(45.9%) samples fails 
to demonstrate growth of any bacteria. Shashibhushan et 
al.8 reported 122 (76.3%) males and 38 (23.7%) females 
with a male: female ratio of 61:19. Sputum culture positivi-
ty was observed in 78 cases (48.7%). Patel et al.9 observed 
culture was positive was found in 41 (82%) patients. 
Abraham et al.10 observed out of which 103 (42.9%) were 
positive for pathogenic bacteria and 137 (57.1%) were 
normal flora. Out of 240 patients with acute exacerbation of 
COPD, 184 (76.67%) were males and 56 (23.3%) were 
females. In this study observed that the study population of 
257 consecutive patients with bacterial comprised 166 men 
(64.6%) and 91 women (35.4%), ranging in age from 37 
years to 80 years, mean 76.0 [standard deviation (SD) 
20.37] years. Most frequent distribution of the isolates in 
the sputum was found in the age group 49 to 60 years. Out 
of total 257 isolates, 137 was belongs to this age group of 
which male and female were 88 and 49 respectively. 
Shashibhushan et al.8 reported the mean age of patients was 
63.18 years (40-81) which comprises of 84% of males and 
16 % of female patients. Maximum numbers of patients 
were in the age group of 61- 70 years. Sharma et al.11 also 
reported maximum patients (32.05%) belonging to the age 
group of 51–60 years. Rashid and Ahmed3 the age of the 
patients ranged from 46−88 years with most of the patients 
(56%) in the age group 55−65 years. Abraham et al.10 
reported maximum number (178) belonged to the age 
group of 60-79 years. Common organisms responsible for 
AECOPD, like S. pneumoniae, H.influenzae and M.ca-
tarrhalis, were sensitive to commonly used antibiotics, 
fluoroquinolones.cephalosporin, amino glycosides and 
piperacillin-tazobactam. Sharma et al.11 In this study 
observed that the majority (45.5%) of the patients had 
growth of Klebsiella pneumoniae in followed by Pseudo-
monas 76(29.6%), E. coli 32(12.5%), Stapylococcus aureus 
16(6.2%), Acinetobacter 8(3.1%) and Streptococcus 
8(3.1%). Shashibhushan et al.8 reported the commonest 
pathogenic bacteria isolated in sputum culture was Strepto-
coccus pneumoniae 42 (42%), followed by Pseudomonas 
aeuroginosa 23 (23%), Klebsiella 15 (15%), E coli 12 
(12%), gram-negative non fermenting bacteria (GNNF) 7 
(7%) and Citrobacter 1 (1%). But other Indian study has 
reported different strain Pseudomonas aeruginosa12. 
Madhavi et al.13 had found Klebsiella pneumonia was the 
most common organism. Rashid and Ahmed3 reported 
Bacteriological profile: Klebsiella pneumoniae were the 
commonest (16 cases) bacteria isolated followed by Staph-
ylococcus aureus (9 cases). Streptococcus pneumoniae was 
isolated in seven cases and Pseudomonas aeruginosa in 
three cases. Majumder et al.14 observed among 198 culture 
positive samples, E. coli was ranked highest 171 (86%). 
Growth of Klebsiella pneumonia and Enterococcus was 

found in 17 (9.6%) and 10 (5%) samples respectively. It was 
also observed from this table that the maximum numbers of 
isolates were distributed among the females 123 (62%). 
Patel et al.9 reported streptococcus pneumoniae (32%) was 
the most common pathogen isolated followed by Strepto-
coccus pyogens (16%) and Pseudomonas (12%). Abraham 
et al.10 reported the most common pathogenic bacteria 
isolated in sputum culture was Klebsiella pneumoniae 31 
(30.09%), followed by Pseudomonas aeruginosa 30 
(29.1%), Acinetobacter 15 (14.56%). In this study showed 
all the isolated organisms except Acintobactor are mostly 
sensitive to Meropenum, Imipanum and Amikacin. In vitro 
sensitivity pattern against these antibiotics was more than 
85%. It can also be noted from this table that Klebsiella, 
Pseudomonus, E. coli and Acintobactor are less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone. In vitro sensitivity pattern 
against these antibiotics is less than 50%. Shashibhushan et 
al.8 reported streptococcus pneumoniae which was the 
commonest isolate in the culture was sensitive to ceftriax-
one - a third generation cephalosporin, and only few strains 
of streptococcus pneumoniae were sensitive to piperacil-
lin–tazobactum, cefotaxime and azithromycin. Pseudomo-
nas aeuroginosa, prevalent gram-negative isolate was 
sensitive to piperacilin-tazobactum, amikacin and levofloxa-
cin, while Klebsiella and E coli both were sensitive to ceftri-
axone. Beside this gram-negative non-fermenting bacterium 
was sensitive to amikacin and another strain Citrobacter 
which was least isolated, sensitive to quinolone group cipro-
floxacin. Patel et al.9 which found that piperacillin-tazobac-
tum was most effective against Streptococcus pneumonia. 
Sharma et al.11 observed antibiogram of isolated organisms 
revealed that usual organisms considered responsible for 
AECOPD, like S. pneumoniae, H. Influenzae and M. 
catarrhalis, were sensitive to commonly used antibiotics 
fluoroquinolones, cephalosporin, amino glycoside and 
Piperacillin-tazobactam. However, GNB showed significant 
resistance (p < 0.05) to the above antibiotic groups. Among 
gram negative organisms, E. coli which was the most 
common isolate were mainly sensitive to carbapenems, 
colistin and Polymyxin-b followed by aminoglycosides and 
Piperacillin-tazobactam. E. coli were found to be significant-
ly resistant to levofloxacin and third generation cephalospo-
rin. Acinetobacter species were sensitive to mainly colistin 
and polymyxin-b with significant in vitro resistance to 
carbapenems, fluoroquinolones, cephalosporin and Pipera-
cillin-tazobactam. Rashid and Ahmed3 reported antibiotic 
sensitivity patterns of the isolates: Klebsiella pneumoniae, 
which was the most common isolate, was sensitive to genta-
micin, meropenem, followed by ceftriaxone, moxifloxacin, 
levofloxacin, ciprofloxacin and azithromycin. Few 
authors15-17 has found higher incidence of pseudomonas and 
enterobacteriacae in patients with more severely compro-
mised lung functions. Groenewegan et al.15,18,19 had also 
included more severe patients but found hemophilus 
influenza (45%) as most frequent organism20 followed by 
streptococcus pneumonia (27%).

Conclusion
Male is predominating and majority of them are older age 
group. Klebsiella pneumonia, Pseudomonas and E. coli are 
common isolated organism. Most sensitive antibiotics were 
Meropenum, Imipanum and Amikacin and less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone.
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Study on Seasonal Variation in Stroke
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Abstract 
Introduction: After coronary artery disease and cancer, stroke is the third commonest cause of death in the developed 
countries. There have been descriptions of a seasonal variation in the frequency of different types of stroke. This 
variation may be related to a variation in the frequency of risk factors of stroke. Objective: To find out the seasonal 
variation of different type of strokes. Materials & methods: This cross sectional observational study was carried out at 
the department of medicine, mymensingh medical college hospital, mymensingh over a period of one year between 
June 2011 to May 2012. A total 292 patients of CT scan proven acute stroke of both sexes who were hospitalized within 
one weeks of acute stroke were included in this study within this period. data were processed and analyzed by 
computer software SPSS. Level of significance was considered as p value less than 0.05. Results: The frequency of  
ischaemic stroke during summer (62.4%) was significantly greater than that during winter (37.8%). The frequency of 
haemorrhagic stroke during winter (62.2%) was significantly greater than that during summer (37.6%). Hypertension 
was the most important risk factor and other risk factors were smoking, diabetes mellitus, tobacco chewing, ischemic 
heart disease, dyslipidemia, oral contraceptive pill, alcohol consumption, atrial fibrillation and past history of stroke. 
Conclusion: This study found stroke is influenced by the variation of seasons. The frequency of ischaemic stroke 
during summer was significantly greater than winter. The frequency of haemorrhagic stroke during winter was 
significantly greater than summer.
Keywords: Stroke, Variation, Haemorrhagic Stroke, Ischaemic Stroke.
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Introduction: 
Stroke results from either ischemia due to arterial occlusion or stenosis, 
or haemorrhage due to leakage or rupture of an artery. Cerebral ischemia 
caused by reduction in the blood flow that lasts longer than few seconds. 
If the cessation of flow lasts longer than few minutes, than infarction of 
brain tissue results1. After coronary artery disease and cancer, stroke is 
the third commonest cause of death in the developed countries. Among 
all neurological diseases of adult life, only stroke clearly ranks first in 
frequency and importance. At least 50% of neurologic disorders in a 
general population are of this type2. Our hospital statistics also reveals 
that stroke is the third major cause of death in adult3. The incidence of 
stroke increases with age and affects many elderly people. It is uncom-
mon below the age of 40 years and more common in male. Yearly 
incidence of stroke is 15 million worldwide. One third of those patients 
die secondarily to their strokes, and another third experience permanent 
disability4. Worldwide, stroke is also a leading cause of death, the mortal-
ity being particularly high in Eastern Europe and Asia5. 
The morbidity and mortality from cerebrovascular diseases has been 
diminishing in recent years, due largely to better recognition and 
treatment of underlying risk factors including hypertension6. While the 
overall incidence of stroke is declining in developed countries, the 
absolute number of stroke is increasing secondary to overall increase in 
life expectancy4. In the under developed world,  with better control of 
infectious diseases and with increase in life expectancy as well as relative 
growth of elderly population, the incidence of stroke is likely to increase. 
Thus stroke remains as a major cause of mortality, morbidity and great 
burden to the family members, society and hospital manpower. Non 
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modifiable risk factors of stroke include age, sex, family 
history, race & ethnicity. Modifiable risk factors are hyper-
tension, diabetes mellitus, cardiac diseases (particularly 
atrial fibrillation), hyperlipidemia, smoking, transient 
ischemic attacks, asymptomatic carotid artery stenosis, 
alcohol abuse and physical inactivity7. It is important to find 
out the etiological factors and to treat them adequately to 
prevent stroke.
Many studies have found a definite association between 
season and rate of stroke. Usually there was higher rate in 
colder months8. Christie (1981) found similar seasonal 
variation of stroke which was likely to be associated with 
average daily temperature9. Pan, Li & Tsai.(1995) opined 
that observations made by other authors in western countries 
regarding correlation between temperature and stroke may 
not be similar in subtropical countries like Taiwan, where 95 
percent of temperature lies between 130-300C10. These obser-
vations may be rather more appropriate in tropical countries 
like Bangladesh. Owing to its geographical location, very 
hot and humid climate prevails throughout most of the year. 
There is significant difference of temperature between 
summer and winter. This marked temperature difference 
during summer and winter in our country may affect the 
haemorheological mechanisms and blood pressure which 
may contribute to the causation of different kinds of stroke. 
Due to socio economic conditions, a large percentage of 
population is exposed to extremes of temperature during 
summer and winter in Bangladesh. They are thus vulnerable 
to stroke. This variation in prevalence of different type of 
stroke may be related to a variation in the frequency of risk 
factors of stroke. So the study was planned to prospectively 
document  the seasonal variation of stroke sub-types and to 
describe the seasonal variation in the frequency of risk 
factors among the stroke sub-types. 
Materials and Methods: 
This Cross sectional  observational study was carried out at 
the Department of Medicine, Mymensingh Medical College 
Hospital, Mymensingh Over a period of one year between 
June 2011 to May 2012. A total 292 patients were taken by 
purposive way who were admitted in Medicine ward male or 
female. Patients were admitted in Medicine wards with 
acute (<7 days) development of focal or global disturbance of 
neurological function like hemi-paresis, monoparesis, 
dys-arthria, dysaphasia or impaired consciousness with or 
without previous history of stroke and who also had 
confirmed changes suggestive of stroke demonstrated by CT 
scan of brain. Patients admitted with features of stroke but 
who could not avail CT scan of brain or who died within 24 
hours of hospitalization were excluded.  Both descriptive 
and inferential statistics were used. Data were processed and 
analyzed by Computer software SPSS (Statistical Package 
for Social Science). Descriptive statistics were used for 
grouping and organizing of demographic variables and 
inferential (Chi-squire and Fisher exact Test) statistics were 
used to see the association between seasons and types of 
stroke Level of significance was considered as p value< 0.05.

Results & Observations:
This study intended to observe the seasonal variation in 
types of stroke and description of the common risk factors 
included a total of 292 stroke patients admitted during June 
2011 to May 2012. CT scan was done to confirm the diagno-
sis of stroke and its types. The findings of the study obtained 
from data analysis are documented below:
The age category 70 years or more than 70 years and male 
patients were predominant in the both groups.  Ischemic 
stroke was found higher in farmer, day labour and other 
professions and haemorrhagic stroke was higher in house-
wife, service holder and businessman. There were no signifi-
cant difference between two groups (p > 0.05) (Table I).
Table-I: Comparison of demographic variables between 
groups.

Regarding seasons of occurrence of stroke observed that 194 
(66%) of the patients presented in summer (March – 
November) and 98(34%) in winter season (December – 
February). Total ischemic stroke was 158 (54.1%) and total 
haemorrhagic stroke was 134 (45.9%) ( Table II).
Table-II: Distribution of subjects by Season of occurrence 
and types of stroke (n = 292).

The association between type of stroke and seasons depicts 
that ischaemic stroke was observed to be significantly higher 
in summer season (62.4%) than that in winter season 
(37.8%) (P< 0.001). Similarly haemorrhagic stroke was 
significantly higher (62.2%) in winter season than that of 
summer season (37.6%)( Table III).
Table-III: Frequency of ischaemic and haemorrhagic stroke 
during summer and winter.

Fig. 1: Distribution of patients by family history (n = 292).
About 20% of patients had family history of stroke, 41.8% 
hypertension, 5.8% ischaemic heart disease (IHD) and 
12.3% diabetes (Figure 1). 
Comparison of risk factors between ischemic and haemor-
rhagic group depicts that all the risk factors except hyper-
tension were homogeneously distributed between two 
groups. Majority (84.3%) of the patients in haemorrhagic 
group had hypertension compared to ischemic group 
(51.3%) (p < 0.001)( Table IV).  
Table-IV: Comparison of risk factors between ischaemic 
and haemorragic stroke.

The risk factors like hypertension, smoking habit, alcohol, 
oral contraceptive, AF and past history of stroke were 
homogeneously distributed between summer and winter 
seasons (67.5% vs. 64.3%, p = 0.580; 32.5% vs. 25.5%, p 
= 0.221; 1% vs. 2%, p = 0.483; 7.2% vs. 8.2%, p = 0.772; 
1% vs. 4.1%, p = 0.083 and 1.5% vs. 1%, p = 0.715 respec-
tively). However, habit of tobacco chewing, diabetes and 
ischemic heart disease (IHD) were statistically significant 
between summer and winter seasons (5.7% vs. 28.6%, p < 
0.001; 16% vs. 8.2%, p = 0.044 and 0% vs. 3.1%, p = 0.014 
respectively) (Table V). 
Table-V: Comparison of risk factors between summer and winter.

Discussion:
This Hospital based descriptive cross sectional study found 
that the frequency of ischaemic stroke during summer was 
significantly greater than that during winter. The frequency 
of haemorrhagic stroke during winter was significantly 
greater than that during summer. Hypertension was the 
most important risk factor for both type of stroke and other 
risk factors were smoking, diabetes mellitus, tobacco chew-
ing, ischemic heart disease, dyslipidemia, oral contracep-
tive pill, alcohol consumption, atrial fibrillation and past 
history of stroke. The prevalence of common risk factors of 
stroke were homogenously distributed between two 
seasons and between the two sub-type of stroke except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Masood, Maqsood & Qadri (2006) demonstrated a higher 
number of stroke patients in summer (April to September) 
than that in winter (October to March) bearing consistency 
with findings of the present study11. The seasonal variation 
of ischaemic and haemorrhagic stroke of the present study 
is in conformity with that of Rothwell et al. (1996) who 
found increased incidence of ischaemic stroke in summer 
and increased incidence of ICH in winter12. Pan, Li & Tsai 
(1995) found that the risk of cerebral infarction at 320C was 
66 percent higher than the risk of at 27.290C10.  
Sang-Pil Yun et al. (2008) in a study showed mean age of 
the patients to be 63.5 ± 11.3 years which was similar to the 
present study13. Anwarullah et al. (1993) found that 34% 
patients in the sixth decade and 27 percent in the seventh 
decade, with and age range of 26-84 years14. Sarker et al. 
(1993) observed highest percentage (37.5%) of patients in 
the sixth decade. The higher percentage above seventh 
decade in this study may be due to increase in life expectan-
cy over the last decade15. Demographic variables were 
identically distributed between ischemic and haemorrhagic 
groups in our study. 
In a study Sang-Pil Yun et al. (2008) reported that hyper-
tension was the most common (50%) among the risk 
factors of stroke followed by diabetes (27.9%), IHD 
(5.3%), hyperlipidemia (3.5%), and AF (0.9%)13. Goldstein 
et al. (2006) also addressed that the stroke incidence is 
affected by risk factors such as hypertension, diabetes 
mellitus, cigarette smoking, and alcohol intake16. Anwarul-
lah et al. (1993) found hypertension in 65% smoking in 
44%, family history of stroke in 26%, diabetes mellitus in 
21%, IHD in 27%, past history of stroke in 22%, rheumatic 
heart disease (RHD) with atrial fibrillation (AF) in 6%, 
lone AF in 2% and use of OCP in 2% cases14. Results were 
similar with those of the present study. Hypertension accel-
erates atherogenesis in cerebral arteries. Longstanding 
hypertension causes formation of small aneurysm (Bouch-
ard’s aneurysm) and aneurysm of circle of Willis. Hannan 
et al. (2001) reported that hypertension was significantly 
more associated with haemorrhagic stroke than with 
ischaemic stroke irrespective of season17. This is also in 
conformity with the statement of Liu and Chia  (1991) and 

Thrift (1996) 18,19. This finding is  also similar with that of 
present study.  
Rozenthal et al. (1996) found smoking (53.6%), hyperten-
sion (43.4%), hyperlipidaemia (22%) and diabetes mellitus 
(21%) as main risk factors for stroke20. Liu & Chia (1991) 
found that cerebral thrombosis was significantly associated 
with hypertension, diabetes and smoking. Cerebral embo-
lism was associated hypertension, atrial fibrillation and 
TIA. Cerebral haemorrhage was associated with hyperten-
sion only18.
In Bangladesh, where average life-expectancy is 67 years, 
age more than 60 years may be considered as increasing 
age. Thus, increasing age as risk factor was present in 60.7 
percent cases in this study. Carrieri et al. (1994) showed 
that old age, high diastolic blood pressure and smoking had 
strong association with stroke. Smoking was the third 
commonest risk factor (30.1%) in the present study21. 
Silvestrini et al. (1996) stated that there was failure in 
cerebrovascular regulation after smoking resulting in 
increased risk of cerebrovascular disease in current smok-
ers. Smoking initiates atherosclerosis22. Graffagnino et al 
(1994) however, reported 47% of the patients with a family 
history stroke sharply contrasting to the findings of the 
present study23. Liao et al (1997) reported an increased risk 
of stroke among persons with positive family history of 
stroke is consistent with the expression of genetic suscepti-
bility, a shared environment or both24.
Javanovic (1996) found 77.34 percent ischemic stroke, 
20.12 percent intra cerebral haemorrhage (ICH) and 2.54 
percent subarachnoid haemorrhage (SAH)25. Yano et al. 
(1994) found 74 percent ischemic stroke, 20 percent ICH, 
6 percent SAH and 2 percent unknown type26. The cause of 
increased haemorrhagic stroke in the present study may be 
explained by hypertension, which was the principal risk 
factor. On the other hand, stroke patients having severe 
sign symptoms and unconsciousness were mostly hospital-
ized in a tertiary level hospital. Severe sign symptoms and 
unconsciousness were mostly related to haemorragic 
stroke. Comparison of risk factors between summer and 
winter shows homogenous distribution of hypertension, 
smoking habit, alcohol, OCP, AF, past history of stroke but 
habit of tobacco chewing, diabetes mellitus and IHD were 
significantly different. There is no previous data to compare 
such difference of risk factors of stroke during summer and 
winter.
Conclusion:
The study demonstrated that the type of stroke is influenced 
by the variation of seasons. Hypertension was the main risk 
factor for stroke and other risk factors were smoking, diabe-
tes mellitus, tobacco chewing, ischemic heart disease, 
dyslipidemia, oral contraceptive pill, alcohol consumption, 
atrial fibrillation and past history of stroke. Increasing age 
was also noted as s risk factor (60.7% > 60 years). 
Ischaemic stroke appears to be predominant during 
summer, whereas haemorrhagic stroke appears to be 
predominant during winter. Distribution of the risk factors 

during summer and winter did not show significant differ-
ence. Also all the risk factors were homogeneously distrib-
uted between ischemic and haemorrhagic group except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Conflict of Interest: None.
Acknowledgement: 
We are thankful to study subjects for their active, sincere 
and voluntary participation.
References:
1.Fauci AS, Kasper DL, Longo DL, et al. Principals of 
Harrison's Internal Medicine. 17th edition. Mc-Graw 
Hill:Chicago, New York;2008.
2. Ropper AH & Brown RH. Adams and Victor's Principal 
of Neurology, 8th edition. MaGraw-Hill Companies; 
2005:660-746. 
3. Haque A & Mannan MA. Disease spectrum of neurology 
outpatient department, IPGMR, Dhaka. Bangladesh 
Journal of Neuroscience.1986; 2:5-8. 
4. Mackay J & Mensah G. The atlas of heart disease and 
stroke.World Health Organization, Geneva; 2000. 
5.Bradley WG, Daroff RB, Fenichel GM et al. Ischemic 
Cerebrovascular Disease, in Neurology in clinical practice. 
5thedition. Butterworth-heineman, London; 2008: 
1165-1224. 
6. Ellekjaer H, Holmen J, Indredavik, B et al. Epidemiolo-
gy of stroke in Innherreds, Norway, 1994 to 1996: 
incidence and 30-day case fatality rate. Stroke. 1997; 28: 
2180-91.
https://doi.org/10.1161/01.STR.28.11.2180
PMid:9368561 
7. Sacco RL, Benjamin EJ, Broderick JP, et al. Risk factors. 
Stroke. 1997;28:1507-1517.
https://doi.org/10.1161/01.STR.28.7.1507
PMid:9227708 
8.Hindfelt B & Nilsson O. Brain infraction in young adults 
(with particular reference to pathogenesis). Acta Neural 
Scand. 1997; 55: 145-157.
https://doi.org/10.1111/j.1600-0404.1977.tb05635.x
PMid:842286 
9. Christie, D. Stroke in Melbourne: an epidemiological 
study. Stroke. 1981;12:467-469.
https://doi.org/10.1161/01.STR.12.4.467
PMid:7314168 
10. Pan WH, Li LA & Tsai MJ. Temperature extremes and 
mortality from coronary artery disease and cerebral infrac-
tion in elderly Chinese. Lancet. 1995; 345:353-355.
https://doi.org/10.1016/S0140-6736(95)90341-0
11.Masood U, Maqsood MA & Qadri AA. Stroke: Seasonal 
Variation in Etiology. Professional Med. 2006;13(4): 680-6.
https://doi.org/10.29309/TPMJ/2006.13.04.4951

12. Rothwell PM, Wroe SJ, Stattery J et al. Is stroke 
incidence related to season or temperature? Lancet. 1996; 
347:934-936.
https://doi.org/10.1016/S0140-6736(96)91415-4
13. Sang-Pil Yun, Woo-Sang Jung, Sang-Kwan, et al. 
Seasonal Variation of Acute Stroke Hospital Based Study. J 
Korean Oriental Med. 2008;29(2):1-06. 
14. Anwarullah AKM, Habib M, Mohammad QD, et al. 
Review of risk factors for stroke: study of 100 cases. 
Bangladesh J of Neuroscience. 1993; 9:11-20. 
15. Sarker CB, Islam MR, Das AB et al. Risk factos for 
stroke: a study of eighty cases in two district hospitals in 
Banladesh. Bangladesh J of Neuroscience. 1993; 9:48-55. 
16.Goldstein LB, Adams R, Albert MJ, et al. Primary 
prevention of ischemic stroke: A guideline from the Am 
Heart Association/Am Stroke Association Stroke Council: 
Cosponsored by the atherosclerotic peripheral vascular 
disease interdisciplinary working group; cardiovascular 
nursing council; clinical cardiology council; nutrition, 
physical activity, and metabolism council; and the quality 
of care and outcomes research interdisciplinary working 
group: The American Academy of Neurology affirms the 
value of this guideline. Stroke. 2006; 37:1583-1633.
https://doi.org/10.1161/01.STR.0000223048.70103.F1
17. Hannan MA, Rahman MM, Haque A, et al. Stroke: 
Seasonal Variation and Association with Hypertension. 
Bangladesh Med Res Counc Bull. 2001; 27(2): 69-78. 
18. Liu, LH & Chia, LG. The effects of hypertension, 
diabetes mellitus, atrial fibrillation, transient ischaemic 
attac and smoking on stroke in Chinese people. chung Hua 
I Hsuch Tsa Chin Taipei. 1991; 47: 110-5. 
19. Thrift AG, McNeil JJ, Forbes A, et al. Risk factors for 
cerebral haemorrhage in the era of well-controlled hyper-
tension: Melbourne risk factor study (MERFS) group. 

Stroke. 1996; 27: 2020-2025.
https://doi.org/10.1161/01.STR.27.11.2020
PMid:8898809 
20. Rozenthul SN, Ronen R, Tamir A, et al. Incidence, risk 
factors and causes of stroke in young adults. Harefuah. 
1996;130: 165-170. 
21. Carrier PB, Orofice G, Maiorino A, et al. Age related 
risk factors for ischaemic stroke in Italian men. Neuroepi-
demiology. 1994; 13:28-33.
https://doi.org/10.1159/000110355
PMid:8190203 
22. Silvestrini M, Troisi E, Matteis M, et al. Effect of smok-
ing on cerebrovascular reactivity. J cereb Blood Flow 
Metab. 1996; 16:746-9.
https://doi.org/10.1097/00004647-199607000-00027
PMid:8964816 
23.Graffagnino C, Gasecki AP, Doig GS, et al. The impor-
tance of family history in cerebrovascular disease. Stroke. 
1994; 25:1599-604.
https://doi.org/10.1161/01.STR.25.8.1599
PMid:8042210 
24. Liao D, Myers R, Hunt S, et al. Family history of stroke 
and stroke risk: the family heart study. Stroke. 1997; 28: 
1908-2.
https://doi.org/10.1161/01.STR.28.10.1908
PMid:9341694 
25. Jovanovic Z . Risk factors for stroke in young people. 
Srp Arh Celok Lek. 1996;124:232-5. 
26. Yano K, Popper JS, Kagan A, et al. Epidemiology of 
Stroke among Japanese men in Hawai during 24 years of 
follow up: the Honolulu Heart Progrss. Health Rep. 
1994;6:28-38.



Discussion: 
Out of total 475 subjects’ female and male were 292 
(61.5%) and 183 (38.5%) respectively. This table also 
displays out of 475 only 257(54.1%) samples yield bacteri-
al isolates, on the other hand total 218(45.9%) samples fails 
to demonstrate growth of any bacteria. Shashibhushan et 
al.8 reported 122 (76.3%) males and 38 (23.7%) females 
with a male: female ratio of 61:19. Sputum culture positivi-
ty was observed in 78 cases (48.7%). Patel et al.9 observed 
culture was positive was found in 41 (82%) patients. 
Abraham et al.10 observed out of which 103 (42.9%) were 
positive for pathogenic bacteria and 137 (57.1%) were 
normal flora. Out of 240 patients with acute exacerbation of 
COPD, 184 (76.67%) were males and 56 (23.3%) were 
females. In this study observed that the study population of 
257 consecutive patients with bacterial comprised 166 men 
(64.6%) and 91 women (35.4%), ranging in age from 37 
years to 80 years, mean 76.0 [standard deviation (SD) 
20.37] years. Most frequent distribution of the isolates in 
the sputum was found in the age group 49 to 60 years. Out 
of total 257 isolates, 137 was belongs to this age group of 
which male and female were 88 and 49 respectively. 
Shashibhushan et al.8 reported the mean age of patients was 
63.18 years (40-81) which comprises of 84% of males and 
16 % of female patients. Maximum numbers of patients 
were in the age group of 61- 70 years. Sharma et al.11 also 
reported maximum patients (32.05%) belonging to the age 
group of 51–60 years. Rashid and Ahmed3 the age of the 
patients ranged from 46−88 years with most of the patients 
(56%) in the age group 55−65 years. Abraham et al.10 
reported maximum number (178) belonged to the age 
group of 60-79 years. Common organisms responsible for 
AECOPD, like S. pneumoniae, H.influenzae and M.ca-
tarrhalis, were sensitive to commonly used antibiotics, 
fluoroquinolones.cephalosporin, amino glycosides and 
piperacillin-tazobactam. Sharma et al.11 In this study 
observed that the majority (45.5%) of the patients had 
growth of Klebsiella pneumoniae in followed by Pseudo-
monas 76(29.6%), E. coli 32(12.5%), Stapylococcus aureus 
16(6.2%), Acinetobacter 8(3.1%) and Streptococcus 
8(3.1%). Shashibhushan et al.8 reported the commonest 
pathogenic bacteria isolated in sputum culture was Strepto-
coccus pneumoniae 42 (42%), followed by Pseudomonas 
aeuroginosa 23 (23%), Klebsiella 15 (15%), E coli 12 
(12%), gram-negative non fermenting bacteria (GNNF) 7 
(7%) and Citrobacter 1 (1%). But other Indian study has 
reported different strain Pseudomonas aeruginosa12. 
Madhavi et al.13 had found Klebsiella pneumonia was the 
most common organism. Rashid and Ahmed3 reported 
Bacteriological profile: Klebsiella pneumoniae were the 
commonest (16 cases) bacteria isolated followed by Staph-
ylococcus aureus (9 cases). Streptococcus pneumoniae was 
isolated in seven cases and Pseudomonas aeruginosa in 
three cases. Majumder et al.14 observed among 198 culture 
positive samples, E. coli was ranked highest 171 (86%). 
Growth of Klebsiella pneumonia and Enterococcus was 

found in 17 (9.6%) and 10 (5%) samples respectively. It was 
also observed from this table that the maximum numbers of 
isolates were distributed among the females 123 (62%). 
Patel et al.9 reported streptococcus pneumoniae (32%) was 
the most common pathogen isolated followed by Strepto-
coccus pyogens (16%) and Pseudomonas (12%). Abraham 
et al.10 reported the most common pathogenic bacteria 
isolated in sputum culture was Klebsiella pneumoniae 31 
(30.09%), followed by Pseudomonas aeruginosa 30 
(29.1%), Acinetobacter 15 (14.56%). In this study showed 
all the isolated organisms except Acintobactor are mostly 
sensitive to Meropenum, Imipanum and Amikacin. In vitro 
sensitivity pattern against these antibiotics was more than 
85%. It can also be noted from this table that Klebsiella, 
Pseudomonus, E. coli and Acintobactor are less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone. In vitro sensitivity pattern 
against these antibiotics is less than 50%. Shashibhushan et 
al.8 reported streptococcus pneumoniae which was the 
commonest isolate in the culture was sensitive to ceftriax-
one - a third generation cephalosporin, and only few strains 
of streptococcus pneumoniae were sensitive to piperacil-
lin–tazobactum, cefotaxime and azithromycin. Pseudomo-
nas aeuroginosa, prevalent gram-negative isolate was 
sensitive to piperacilin-tazobactum, amikacin and levofloxa-
cin, while Klebsiella and E coli both were sensitive to ceftri-
axone. Beside this gram-negative non-fermenting bacterium 
was sensitive to amikacin and another strain Citrobacter 
which was least isolated, sensitive to quinolone group cipro-
floxacin. Patel et al.9 which found that piperacillin-tazobac-
tum was most effective against Streptococcus pneumonia. 
Sharma et al.11 observed antibiogram of isolated organisms 
revealed that usual organisms considered responsible for 
AECOPD, like S. pneumoniae, H. Influenzae and M. 
catarrhalis, were sensitive to commonly used antibiotics 
fluoroquinolones, cephalosporin, amino glycoside and 
Piperacillin-tazobactam. However, GNB showed significant 
resistance (p < 0.05) to the above antibiotic groups. Among 
gram negative organisms, E. coli which was the most 
common isolate were mainly sensitive to carbapenems, 
colistin and Polymyxin-b followed by aminoglycosides and 
Piperacillin-tazobactam. E. coli were found to be significant-
ly resistant to levofloxacin and third generation cephalospo-
rin. Acinetobacter species were sensitive to mainly colistin 
and polymyxin-b with significant in vitro resistance to 
carbapenems, fluoroquinolones, cephalosporin and Pipera-
cillin-tazobactam. Rashid and Ahmed3 reported antibiotic 
sensitivity patterns of the isolates: Klebsiella pneumoniae, 
which was the most common isolate, was sensitive to genta-
micin, meropenem, followed by ceftriaxone, moxifloxacin, 
levofloxacin, ciprofloxacin and azithromycin. Few 
authors15-17 has found higher incidence of pseudomonas and 
enterobacteriacae in patients with more severely compro-
mised lung functions. Groenewegan et al.15,18,19 had also 
included more severe patients but found hemophilus 
influenza (45%) as most frequent organism20 followed by 
streptococcus pneumonia (27%).

Conclusion
Male is predominating and majority of them are older age 
group. Klebsiella pneumonia, Pseudomonas and E. coli are 
common isolated organism. Most sensitive antibiotics were 
Meropenum, Imipanum and Amikacin and less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone.
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modifiable risk factors of stroke include age, sex, family 
history, race & ethnicity. Modifiable risk factors are hyper-
tension, diabetes mellitus, cardiac diseases (particularly 
atrial fibrillation), hyperlipidemia, smoking, transient 
ischemic attacks, asymptomatic carotid artery stenosis, 
alcohol abuse and physical inactivity7. It is important to find 
out the etiological factors and to treat them adequately to 
prevent stroke.
Many studies have found a definite association between 
season and rate of stroke. Usually there was higher rate in 
colder months8. Christie (1981) found similar seasonal 
variation of stroke which was likely to be associated with 
average daily temperature9. Pan, Li & Tsai.(1995) opined 
that observations made by other authors in western countries 
regarding correlation between temperature and stroke may 
not be similar in subtropical countries like Taiwan, where 95 
percent of temperature lies between 130-300C10. These obser-
vations may be rather more appropriate in tropical countries 
like Bangladesh. Owing to its geographical location, very 
hot and humid climate prevails throughout most of the year. 
There is significant difference of temperature between 
summer and winter. This marked temperature difference 
during summer and winter in our country may affect the 
haemorheological mechanisms and blood pressure which 
may contribute to the causation of different kinds of stroke. 
Due to socio economic conditions, a large percentage of 
population is exposed to extremes of temperature during 
summer and winter in Bangladesh. They are thus vulnerable 
to stroke. This variation in prevalence of different type of 
stroke may be related to a variation in the frequency of risk 
factors of stroke. So the study was planned to prospectively 
document  the seasonal variation of stroke sub-types and to 
describe the seasonal variation in the frequency of risk 
factors among the stroke sub-types. 
Materials and Methods: 
This Cross sectional  observational study was carried out at 
the Department of Medicine, Mymensingh Medical College 
Hospital, Mymensingh Over a period of one year between 
June 2011 to May 2012. A total 292 patients were taken by 
purposive way who were admitted in Medicine ward male or 
female. Patients were admitted in Medicine wards with 
acute (<7 days) development of focal or global disturbance of 
neurological function like hemi-paresis, monoparesis, 
dys-arthria, dysaphasia or impaired consciousness with or 
without previous history of stroke and who also had 
confirmed changes suggestive of stroke demonstrated by CT 
scan of brain. Patients admitted with features of stroke but 
who could not avail CT scan of brain or who died within 24 
hours of hospitalization were excluded.  Both descriptive 
and inferential statistics were used. Data were processed and 
analyzed by Computer software SPSS (Statistical Package 
for Social Science). Descriptive statistics were used for 
grouping and organizing of demographic variables and 
inferential (Chi-squire and Fisher exact Test) statistics were 
used to see the association between seasons and types of 
stroke Level of significance was considered as p value< 0.05.

Results & Observations:
This study intended to observe the seasonal variation in 
types of stroke and description of the common risk factors 
included a total of 292 stroke patients admitted during June 
2011 to May 2012. CT scan was done to confirm the diagno-
sis of stroke and its types. The findings of the study obtained 
from data analysis are documented below:
The age category 70 years or more than 70 years and male 
patients were predominant in the both groups.  Ischemic 
stroke was found higher in farmer, day labour and other 
professions and haemorrhagic stroke was higher in house-
wife, service holder and businessman. There were no signifi-
cant difference between two groups (p > 0.05) (Table I).
Table-I: Comparison of demographic variables between 
groups.

Regarding seasons of occurrence of stroke observed that 194 
(66%) of the patients presented in summer (March – 
November) and 98(34%) in winter season (December – 
February). Total ischemic stroke was 158 (54.1%) and total 
haemorrhagic stroke was 134 (45.9%) ( Table II).
Table-II: Distribution of subjects by Season of occurrence 
and types of stroke (n = 292).

The association between type of stroke and seasons depicts 
that ischaemic stroke was observed to be significantly higher 
in summer season (62.4%) than that in winter season 
(37.8%) (P< 0.001). Similarly haemorrhagic stroke was 
significantly higher (62.2%) in winter season than that of 
summer season (37.6%)( Table III).
Table-III: Frequency of ischaemic and haemorrhagic stroke 
during summer and winter.
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Fig. 1: Distribution of patients by family history (n = 292).
About 20% of patients had family history of stroke, 41.8% 
hypertension, 5.8% ischaemic heart disease (IHD) and 
12.3% diabetes (Figure 1). 
Comparison of risk factors between ischemic and haemor-
rhagic group depicts that all the risk factors except hyper-
tension were homogeneously distributed between two 
groups. Majority (84.3%) of the patients in haemorrhagic 
group had hypertension compared to ischemic group 
(51.3%) (p < 0.001)( Table IV).  
Table-IV: Comparison of risk factors between ischaemic 
and haemorragic stroke.

The risk factors like hypertension, smoking habit, alcohol, 
oral contraceptive, AF and past history of stroke were 
homogeneously distributed between summer and winter 
seasons (67.5% vs. 64.3%, p = 0.580; 32.5% vs. 25.5%, p 
= 0.221; 1% vs. 2%, p = 0.483; 7.2% vs. 8.2%, p = 0.772; 
1% vs. 4.1%, p = 0.083 and 1.5% vs. 1%, p = 0.715 respec-
tively). However, habit of tobacco chewing, diabetes and 
ischemic heart disease (IHD) were statistically significant 
between summer and winter seasons (5.7% vs. 28.6%, p < 
0.001; 16% vs. 8.2%, p = 0.044 and 0% vs. 3.1%, p = 0.014 
respectively) (Table V). 
Table-V: Comparison of risk factors between summer and winter.

Discussion:
This Hospital based descriptive cross sectional study found 
that the frequency of ischaemic stroke during summer was 
significantly greater than that during winter. The frequency 
of haemorrhagic stroke during winter was significantly 
greater than that during summer. Hypertension was the 
most important risk factor for both type of stroke and other 
risk factors were smoking, diabetes mellitus, tobacco chew-
ing, ischemic heart disease, dyslipidemia, oral contracep-
tive pill, alcohol consumption, atrial fibrillation and past 
history of stroke. The prevalence of common risk factors of 
stroke were homogenously distributed between two 
seasons and between the two sub-type of stroke except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Masood, Maqsood & Qadri (2006) demonstrated a higher 
number of stroke patients in summer (April to September) 
than that in winter (October to March) bearing consistency 
with findings of the present study11. The seasonal variation 
of ischaemic and haemorrhagic stroke of the present study 
is in conformity with that of Rothwell et al. (1996) who 
found increased incidence of ischaemic stroke in summer 
and increased incidence of ICH in winter12. Pan, Li & Tsai 
(1995) found that the risk of cerebral infarction at 320C was 
66 percent higher than the risk of at 27.290C10.  
Sang-Pil Yun et al. (2008) in a study showed mean age of 
the patients to be 63.5 ± 11.3 years which was similar to the 
present study13. Anwarullah et al. (1993) found that 34% 
patients in the sixth decade and 27 percent in the seventh 
decade, with and age range of 26-84 years14. Sarker et al. 
(1993) observed highest percentage (37.5%) of patients in 
the sixth decade. The higher percentage above seventh 
decade in this study may be due to increase in life expectan-
cy over the last decade15. Demographic variables were 
identically distributed between ischemic and haemorrhagic 
groups in our study. 
In a study Sang-Pil Yun et al. (2008) reported that hyper-
tension was the most common (50%) among the risk 
factors of stroke followed by diabetes (27.9%), IHD 
(5.3%), hyperlipidemia (3.5%), and AF (0.9%)13. Goldstein 
et al. (2006) also addressed that the stroke incidence is 
affected by risk factors such as hypertension, diabetes 
mellitus, cigarette smoking, and alcohol intake16. Anwarul-
lah et al. (1993) found hypertension in 65% smoking in 
44%, family history of stroke in 26%, diabetes mellitus in 
21%, IHD in 27%, past history of stroke in 22%, rheumatic 
heart disease (RHD) with atrial fibrillation (AF) in 6%, 
lone AF in 2% and use of OCP in 2% cases14. Results were 
similar with those of the present study. Hypertension accel-
erates atherogenesis in cerebral arteries. Longstanding 
hypertension causes formation of small aneurysm (Bouch-
ard’s aneurysm) and aneurysm of circle of Willis. Hannan 
et al. (2001) reported that hypertension was significantly 
more associated with haemorrhagic stroke than with 
ischaemic stroke irrespective of season17. This is also in 
conformity with the statement of Liu and Chia  (1991) and 

Thrift (1996) 18,19. This finding is  also similar with that of 
present study.  
Rozenthal et al. (1996) found smoking (53.6%), hyperten-
sion (43.4%), hyperlipidaemia (22%) and diabetes mellitus 
(21%) as main risk factors for stroke20. Liu & Chia (1991) 
found that cerebral thrombosis was significantly associated 
with hypertension, diabetes and smoking. Cerebral embo-
lism was associated hypertension, atrial fibrillation and 
TIA. Cerebral haemorrhage was associated with hyperten-
sion only18.
In Bangladesh, where average life-expectancy is 67 years, 
age more than 60 years may be considered as increasing 
age. Thus, increasing age as risk factor was present in 60.7 
percent cases in this study. Carrieri et al. (1994) showed 
that old age, high diastolic blood pressure and smoking had 
strong association with stroke. Smoking was the third 
commonest risk factor (30.1%) in the present study21. 
Silvestrini et al. (1996) stated that there was failure in 
cerebrovascular regulation after smoking resulting in 
increased risk of cerebrovascular disease in current smok-
ers. Smoking initiates atherosclerosis22. Graffagnino et al 
(1994) however, reported 47% of the patients with a family 
history stroke sharply contrasting to the findings of the 
present study23. Liao et al (1997) reported an increased risk 
of stroke among persons with positive family history of 
stroke is consistent with the expression of genetic suscepti-
bility, a shared environment or both24.
Javanovic (1996) found 77.34 percent ischemic stroke, 
20.12 percent intra cerebral haemorrhage (ICH) and 2.54 
percent subarachnoid haemorrhage (SAH)25. Yano et al. 
(1994) found 74 percent ischemic stroke, 20 percent ICH, 
6 percent SAH and 2 percent unknown type26. The cause of 
increased haemorrhagic stroke in the present study may be 
explained by hypertension, which was the principal risk 
factor. On the other hand, stroke patients having severe 
sign symptoms and unconsciousness were mostly hospital-
ized in a tertiary level hospital. Severe sign symptoms and 
unconsciousness were mostly related to haemorragic 
stroke. Comparison of risk factors between summer and 
winter shows homogenous distribution of hypertension, 
smoking habit, alcohol, OCP, AF, past history of stroke but 
habit of tobacco chewing, diabetes mellitus and IHD were 
significantly different. There is no previous data to compare 
such difference of risk factors of stroke during summer and 
winter.
Conclusion:
The study demonstrated that the type of stroke is influenced 
by the variation of seasons. Hypertension was the main risk 
factor for stroke and other risk factors were smoking, diabe-
tes mellitus, tobacco chewing, ischemic heart disease, 
dyslipidemia, oral contraceptive pill, alcohol consumption, 
atrial fibrillation and past history of stroke. Increasing age 
was also noted as s risk factor (60.7% > 60 years). 
Ischaemic stroke appears to be predominant during 
summer, whereas haemorrhagic stroke appears to be 
predominant during winter. Distribution of the risk factors 

during summer and winter did not show significant differ-
ence. Also all the risk factors were homogeneously distrib-
uted between ischemic and haemorrhagic group except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
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Age (Years)#
<40
40 – 50
50 – 60
60 – 70
≥70

11(7.0)
18(11.4)
33(20.9)
42(26.6)
54(34.2)

9(6.7)
27(20.1)
17(12.7)
37(27.6)
44(32.8)

0.163

Occupation#
Housewife
Farmer
Service
Business
Day labour
Others

55(34.8)
57(36.1)
10(6.3)
14(8.9)
1(0.6)
21(13.3)

54(40.3)
46(34.3)
11(8.2)
12(9.0)
00
11(8.2)

0.614

Sex#
Male
Female

103(65.2)
55(34.8)

80(59.7)
54(40.3) 0.334

GroupDemographic
variables Ischaemic 

(n = 158)
Haemorrhagic 
(n = 134)

P-value

# Data were analyzed using Chi-square Test. 

Seasons Total Stroke Ischemic Stroke Haemorrhagic Stroke
Summer 194 (66%) 121(62.4%) 73 (37.6%)
Winter 98 (34%) 37(37.8%) 61(62.2%)
Total 292 158 (54.1%) 134 (45.9%)

Ischaemic 121(62.4) 37(37.8) <0.001
Haemorrhagic 73(37.6) 61(62.2)

Season
Summer 
(n = 194)

Winter
 (n = 98)

P-valueType of stroke

# Chi-square (2) Test was employed to analyze the data (Chi-square (2)
value = 15.9, df = 1)



Discussion: 
Out of total 475 subjects’ female and male were 292 
(61.5%) and 183 (38.5%) respectively. This table also 
displays out of 475 only 257(54.1%) samples yield bacteri-
al isolates, on the other hand total 218(45.9%) samples fails 
to demonstrate growth of any bacteria. Shashibhushan et 
al.8 reported 122 (76.3%) males and 38 (23.7%) females 
with a male: female ratio of 61:19. Sputum culture positivi-
ty was observed in 78 cases (48.7%). Patel et al.9 observed 
culture was positive was found in 41 (82%) patients. 
Abraham et al.10 observed out of which 103 (42.9%) were 
positive for pathogenic bacteria and 137 (57.1%) were 
normal flora. Out of 240 patients with acute exacerbation of 
COPD, 184 (76.67%) were males and 56 (23.3%) were 
females. In this study observed that the study population of 
257 consecutive patients with bacterial comprised 166 men 
(64.6%) and 91 women (35.4%), ranging in age from 37 
years to 80 years, mean 76.0 [standard deviation (SD) 
20.37] years. Most frequent distribution of the isolates in 
the sputum was found in the age group 49 to 60 years. Out 
of total 257 isolates, 137 was belongs to this age group of 
which male and female were 88 and 49 respectively. 
Shashibhushan et al.8 reported the mean age of patients was 
63.18 years (40-81) which comprises of 84% of males and 
16 % of female patients. Maximum numbers of patients 
were in the age group of 61- 70 years. Sharma et al.11 also 
reported maximum patients (32.05%) belonging to the age 
group of 51–60 years. Rashid and Ahmed3 the age of the 
patients ranged from 46−88 years with most of the patients 
(56%) in the age group 55−65 years. Abraham et al.10 
reported maximum number (178) belonged to the age 
group of 60-79 years. Common organisms responsible for 
AECOPD, like S. pneumoniae, H.influenzae and M.ca-
tarrhalis, were sensitive to commonly used antibiotics, 
fluoroquinolones.cephalosporin, amino glycosides and 
piperacillin-tazobactam. Sharma et al.11 In this study 
observed that the majority (45.5%) of the patients had 
growth of Klebsiella pneumoniae in followed by Pseudo-
monas 76(29.6%), E. coli 32(12.5%), Stapylococcus aureus 
16(6.2%), Acinetobacter 8(3.1%) and Streptococcus 
8(3.1%). Shashibhushan et al.8 reported the commonest 
pathogenic bacteria isolated in sputum culture was Strepto-
coccus pneumoniae 42 (42%), followed by Pseudomonas 
aeuroginosa 23 (23%), Klebsiella 15 (15%), E coli 12 
(12%), gram-negative non fermenting bacteria (GNNF) 7 
(7%) and Citrobacter 1 (1%). But other Indian study has 
reported different strain Pseudomonas aeruginosa12. 
Madhavi et al.13 had found Klebsiella pneumonia was the 
most common organism. Rashid and Ahmed3 reported 
Bacteriological profile: Klebsiella pneumoniae were the 
commonest (16 cases) bacteria isolated followed by Staph-
ylococcus aureus (9 cases). Streptococcus pneumoniae was 
isolated in seven cases and Pseudomonas aeruginosa in 
three cases. Majumder et al.14 observed among 198 culture 
positive samples, E. coli was ranked highest 171 (86%). 
Growth of Klebsiella pneumonia and Enterococcus was 

found in 17 (9.6%) and 10 (5%) samples respectively. It was 
also observed from this table that the maximum numbers of 
isolates were distributed among the females 123 (62%). 
Patel et al.9 reported streptococcus pneumoniae (32%) was 
the most common pathogen isolated followed by Strepto-
coccus pyogens (16%) and Pseudomonas (12%). Abraham 
et al.10 reported the most common pathogenic bacteria 
isolated in sputum culture was Klebsiella pneumoniae 31 
(30.09%), followed by Pseudomonas aeruginosa 30 
(29.1%), Acinetobacter 15 (14.56%). In this study showed 
all the isolated organisms except Acintobactor are mostly 
sensitive to Meropenum, Imipanum and Amikacin. In vitro 
sensitivity pattern against these antibiotics was more than 
85%. It can also be noted from this table that Klebsiella, 
Pseudomonus, E. coli and Acintobactor are less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone. In vitro sensitivity pattern 
against these antibiotics is less than 50%. Shashibhushan et 
al.8 reported streptococcus pneumoniae which was the 
commonest isolate in the culture was sensitive to ceftriax-
one - a third generation cephalosporin, and only few strains 
of streptococcus pneumoniae were sensitive to piperacil-
lin–tazobactum, cefotaxime and azithromycin. Pseudomo-
nas aeuroginosa, prevalent gram-negative isolate was 
sensitive to piperacilin-tazobactum, amikacin and levofloxa-
cin, while Klebsiella and E coli both were sensitive to ceftri-
axone. Beside this gram-negative non-fermenting bacterium 
was sensitive to amikacin and another strain Citrobacter 
which was least isolated, sensitive to quinolone group cipro-
floxacin. Patel et al.9 which found that piperacillin-tazobac-
tum was most effective against Streptococcus pneumonia. 
Sharma et al.11 observed antibiogram of isolated organisms 
revealed that usual organisms considered responsible for 
AECOPD, like S. pneumoniae, H. Influenzae and M. 
catarrhalis, were sensitive to commonly used antibiotics 
fluoroquinolones, cephalosporin, amino glycoside and 
Piperacillin-tazobactam. However, GNB showed significant 
resistance (p < 0.05) to the above antibiotic groups. Among 
gram negative organisms, E. coli which was the most 
common isolate were mainly sensitive to carbapenems, 
colistin and Polymyxin-b followed by aminoglycosides and 
Piperacillin-tazobactam. E. coli were found to be significant-
ly resistant to levofloxacin and third generation cephalospo-
rin. Acinetobacter species were sensitive to mainly colistin 
and polymyxin-b with significant in vitro resistance to 
carbapenems, fluoroquinolones, cephalosporin and Pipera-
cillin-tazobactam. Rashid and Ahmed3 reported antibiotic 
sensitivity patterns of the isolates: Klebsiella pneumoniae, 
which was the most common isolate, was sensitive to genta-
micin, meropenem, followed by ceftriaxone, moxifloxacin, 
levofloxacin, ciprofloxacin and azithromycin. Few 
authors15-17 has found higher incidence of pseudomonas and 
enterobacteriacae in patients with more severely compro-
mised lung functions. Groenewegan et al.15,18,19 had also 
included more severe patients but found hemophilus 
influenza (45%) as most frequent organism20 followed by 
streptococcus pneumonia (27%).

Conclusion
Male is predominating and majority of them are older age 
group. Klebsiella pneumonia, Pseudomonas and E. coli are 
common isolated organism. Most sensitive antibiotics were 
Meropenum, Imipanum and Amikacin and less sensitive to 
Azythromycin, Amoxyclave, Ceftazime, Cefixime, 
Cefepinme and Ceftriaxone.
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modifiable risk factors of stroke include age, sex, family 
history, race & ethnicity. Modifiable risk factors are hyper-
tension, diabetes mellitus, cardiac diseases (particularly 
atrial fibrillation), hyperlipidemia, smoking, transient 
ischemic attacks, asymptomatic carotid artery stenosis, 
alcohol abuse and physical inactivity7. It is important to find 
out the etiological factors and to treat them adequately to 
prevent stroke.
Many studies have found a definite association between 
season and rate of stroke. Usually there was higher rate in 
colder months8. Christie (1981) found similar seasonal 
variation of stroke which was likely to be associated with 
average daily temperature9. Pan, Li & Tsai.(1995) opined 
that observations made by other authors in western countries 
regarding correlation between temperature and stroke may 
not be similar in subtropical countries like Taiwan, where 95 
percent of temperature lies between 130-300C10. These obser-
vations may be rather more appropriate in tropical countries 
like Bangladesh. Owing to its geographical location, very 
hot and humid climate prevails throughout most of the year. 
There is significant difference of temperature between 
summer and winter. This marked temperature difference 
during summer and winter in our country may affect the 
haemorheological mechanisms and blood pressure which 
may contribute to the causation of different kinds of stroke. 
Due to socio economic conditions, a large percentage of 
population is exposed to extremes of temperature during 
summer and winter in Bangladesh. They are thus vulnerable 
to stroke. This variation in prevalence of different type of 
stroke may be related to a variation in the frequency of risk 
factors of stroke. So the study was planned to prospectively 
document  the seasonal variation of stroke sub-types and to 
describe the seasonal variation in the frequency of risk 
factors among the stroke sub-types. 
Materials and Methods: 
This Cross sectional  observational study was carried out at 
the Department of Medicine, Mymensingh Medical College 
Hospital, Mymensingh Over a period of one year between 
June 2011 to May 2012. A total 292 patients were taken by 
purposive way who were admitted in Medicine ward male or 
female. Patients were admitted in Medicine wards with 
acute (<7 days) development of focal or global disturbance of 
neurological function like hemi-paresis, monoparesis, 
dys-arthria, dysaphasia or impaired consciousness with or 
without previous history of stroke and who also had 
confirmed changes suggestive of stroke demonstrated by CT 
scan of brain. Patients admitted with features of stroke but 
who could not avail CT scan of brain or who died within 24 
hours of hospitalization were excluded.  Both descriptive 
and inferential statistics were used. Data were processed and 
analyzed by Computer software SPSS (Statistical Package 
for Social Science). Descriptive statistics were used for 
grouping and organizing of demographic variables and 
inferential (Chi-squire and Fisher exact Test) statistics were 
used to see the association between seasons and types of 
stroke Level of significance was considered as p value< 0.05.

Results & Observations:
This study intended to observe the seasonal variation in 
types of stroke and description of the common risk factors 
included a total of 292 stroke patients admitted during June 
2011 to May 2012. CT scan was done to confirm the diagno-
sis of stroke and its types. The findings of the study obtained 
from data analysis are documented below:
The age category 70 years or more than 70 years and male 
patients were predominant in the both groups.  Ischemic 
stroke was found higher in farmer, day labour and other 
professions and haemorrhagic stroke was higher in house-
wife, service holder and businessman. There were no signifi-
cant difference between two groups (p > 0.05) (Table I).
Table-I: Comparison of demographic variables between 
groups.

Regarding seasons of occurrence of stroke observed that 194 
(66%) of the patients presented in summer (March – 
November) and 98(34%) in winter season (December – 
February). Total ischemic stroke was 158 (54.1%) and total 
haemorrhagic stroke was 134 (45.9%) ( Table II).
Table-II: Distribution of subjects by Season of occurrence 
and types of stroke (n = 292).

The association between type of stroke and seasons depicts 
that ischaemic stroke was observed to be significantly higher 
in summer season (62.4%) than that in winter season 
(37.8%) (P< 0.001). Similarly haemorrhagic stroke was 
significantly higher (62.2%) in winter season than that of 
summer season (37.6%)( Table III).
Table-III: Frequency of ischaemic and haemorrhagic stroke 
during summer and winter.
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Fig. 1: Distribution of patients by family history (n = 292).
About 20% of patients had family history of stroke, 41.8% 
hypertension, 5.8% ischaemic heart disease (IHD) and 
12.3% diabetes (Figure 1). 
Comparison of risk factors between ischemic and haemor-
rhagic group depicts that all the risk factors except hyper-
tension were homogeneously distributed between two 
groups. Majority (84.3%) of the patients in haemorrhagic 
group had hypertension compared to ischemic group 
(51.3%) (p < 0.001)( Table IV).  
Table-IV: Comparison of risk factors between ischaemic 
and haemorragic stroke.

The risk factors like hypertension, smoking habit, alcohol, 
oral contraceptive, AF and past history of stroke were 
homogeneously distributed between summer and winter 
seasons (67.5% vs. 64.3%, p = 0.580; 32.5% vs. 25.5%, p 
= 0.221; 1% vs. 2%, p = 0.483; 7.2% vs. 8.2%, p = 0.772; 
1% vs. 4.1%, p = 0.083 and 1.5% vs. 1%, p = 0.715 respec-
tively). However, habit of tobacco chewing, diabetes and 
ischemic heart disease (IHD) were statistically significant 
between summer and winter seasons (5.7% vs. 28.6%, p < 
0.001; 16% vs. 8.2%, p = 0.044 and 0% vs. 3.1%, p = 0.014 
respectively) (Table V). 
Table-V: Comparison of risk factors between summer and winter.

Discussion:
This Hospital based descriptive cross sectional study found 
that the frequency of ischaemic stroke during summer was 
significantly greater than that during winter. The frequency 
of haemorrhagic stroke during winter was significantly 
greater than that during summer. Hypertension was the 
most important risk factor for both type of stroke and other 
risk factors were smoking, diabetes mellitus, tobacco chew-
ing, ischemic heart disease, dyslipidemia, oral contracep-
tive pill, alcohol consumption, atrial fibrillation and past 
history of stroke. The prevalence of common risk factors of 
stroke were homogenously distributed between two 
seasons and between the two sub-type of stroke except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Masood, Maqsood & Qadri (2006) demonstrated a higher 
number of stroke patients in summer (April to September) 
than that in winter (October to March) bearing consistency 
with findings of the present study11. The seasonal variation 
of ischaemic and haemorrhagic stroke of the present study 
is in conformity with that of Rothwell et al. (1996) who 
found increased incidence of ischaemic stroke in summer 
and increased incidence of ICH in winter12. Pan, Li & Tsai 
(1995) found that the risk of cerebral infarction at 320C was 
66 percent higher than the risk of at 27.290C10.  
Sang-Pil Yun et al. (2008) in a study showed mean age of 
the patients to be 63.5 ± 11.3 years which was similar to the 
present study13. Anwarullah et al. (1993) found that 34% 
patients in the sixth decade and 27 percent in the seventh 
decade, with and age range of 26-84 years14. Sarker et al. 
(1993) observed highest percentage (37.5%) of patients in 
the sixth decade. The higher percentage above seventh 
decade in this study may be due to increase in life expectan-
cy over the last decade15. Demographic variables were 
identically distributed between ischemic and haemorrhagic 
groups in our study. 
In a study Sang-Pil Yun et al. (2008) reported that hyper-
tension was the most common (50%) among the risk 
factors of stroke followed by diabetes (27.9%), IHD 
(5.3%), hyperlipidemia (3.5%), and AF (0.9%)13. Goldstein 
et al. (2006) also addressed that the stroke incidence is 
affected by risk factors such as hypertension, diabetes 
mellitus, cigarette smoking, and alcohol intake16. Anwarul-
lah et al. (1993) found hypertension in 65% smoking in 
44%, family history of stroke in 26%, diabetes mellitus in 
21%, IHD in 27%, past history of stroke in 22%, rheumatic 
heart disease (RHD) with atrial fibrillation (AF) in 6%, 
lone AF in 2% and use of OCP in 2% cases14. Results were 
similar with those of the present study. Hypertension accel-
erates atherogenesis in cerebral arteries. Longstanding 
hypertension causes formation of small aneurysm (Bouch-
ard’s aneurysm) and aneurysm of circle of Willis. Hannan 
et al. (2001) reported that hypertension was significantly 
more associated with haemorrhagic stroke than with 
ischaemic stroke irrespective of season17. This is also in 
conformity with the statement of Liu and Chia  (1991) and 

Thrift (1996) 18,19. This finding is  also similar with that of 
present study.  
Rozenthal et al. (1996) found smoking (53.6%), hyperten-
sion (43.4%), hyperlipidaemia (22%) and diabetes mellitus 
(21%) as main risk factors for stroke20. Liu & Chia (1991) 
found that cerebral thrombosis was significantly associated 
with hypertension, diabetes and smoking. Cerebral embo-
lism was associated hypertension, atrial fibrillation and 
TIA. Cerebral haemorrhage was associated with hyperten-
sion only18.
In Bangladesh, where average life-expectancy is 67 years, 
age more than 60 years may be considered as increasing 
age. Thus, increasing age as risk factor was present in 60.7 
percent cases in this study. Carrieri et al. (1994) showed 
that old age, high diastolic blood pressure and smoking had 
strong association with stroke. Smoking was the third 
commonest risk factor (30.1%) in the present study21. 
Silvestrini et al. (1996) stated that there was failure in 
cerebrovascular regulation after smoking resulting in 
increased risk of cerebrovascular disease in current smok-
ers. Smoking initiates atherosclerosis22. Graffagnino et al 
(1994) however, reported 47% of the patients with a family 
history stroke sharply contrasting to the findings of the 
present study23. Liao et al (1997) reported an increased risk 
of stroke among persons with positive family history of 
stroke is consistent with the expression of genetic suscepti-
bility, a shared environment or both24.
Javanovic (1996) found 77.34 percent ischemic stroke, 
20.12 percent intra cerebral haemorrhage (ICH) and 2.54 
percent subarachnoid haemorrhage (SAH)25. Yano et al. 
(1994) found 74 percent ischemic stroke, 20 percent ICH, 
6 percent SAH and 2 percent unknown type26. The cause of 
increased haemorrhagic stroke in the present study may be 
explained by hypertension, which was the principal risk 
factor. On the other hand, stroke patients having severe 
sign symptoms and unconsciousness were mostly hospital-
ized in a tertiary level hospital. Severe sign symptoms and 
unconsciousness were mostly related to haemorragic 
stroke. Comparison of risk factors between summer and 
winter shows homogenous distribution of hypertension, 
smoking habit, alcohol, OCP, AF, past history of stroke but 
habit of tobacco chewing, diabetes mellitus and IHD were 
significantly different. There is no previous data to compare 
such difference of risk factors of stroke during summer and 
winter.
Conclusion:
The study demonstrated that the type of stroke is influenced 
by the variation of seasons. Hypertension was the main risk 
factor for stroke and other risk factors were smoking, diabe-
tes mellitus, tobacco chewing, ischemic heart disease, 
dyslipidemia, oral contraceptive pill, alcohol consumption, 
atrial fibrillation and past history of stroke. Increasing age 
was also noted as s risk factor (60.7% > 60 years). 
Ischaemic stroke appears to be predominant during 
summer, whereas haemorrhagic stroke appears to be 
predominant during winter. Distribution of the risk factors 

during summer and winter did not show significant differ-
ence. Also all the risk factors were homogeneously distrib-
uted between ischemic and haemorrhagic group except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
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Hypertension# 81(51.3) 113(84.3) <0.001
Smoking# 50(31.6) 38(28.4) 0.163
Alcohol* 2(1.3) 2(1.5) 0.625
Tobacco chewing# 22(13.9) 17(12.7) 0.757
Oral contraceptive# 11(7.0) 11(8.2) 0.687
Diabetes# 26(16.5) 13(9.7) 0.091
IHD* 2(1.3) 1(0.7) 0.562
AF* 5(3.2) 1(0.7) 0.150
Past H/O stroke* 3(1.9) 1(0.7) 0.375

Group
Ischemic 
(n = 158)

Haemorrhagic 
(n = 134)

P-valueRisk factors

# Data were analyzed using Chi-square Test. * Fisher Exact Test was done to analyze the Data

Hypertension# 131(67.5) 63(64.3) 0.580
Smoking#  63(32.5) 25(25.5) 0.221
Alcohol* 2(1.0) 2(2.0) 0.483
Tobacco chewing# 11(5.7) 28(28.6) <0.001
Oral contraceptive# 14(7.2) 8(8.2) 0.772
Diabetes# 31(16.0) 8(8.2) 0.044
IHD* 00 3(3.1) 0.014
AF* 2(1.0) 4(4.1) 0.083
Past H/O stroke 3(1.5) 1(1.0) 0.715

Season
Summer 
(n = 194)

Winter 
(n = 98)

P-valueRisk factors

# Data were analyzed using Chi-square Test. * Fisher Exact Test was done to analyze the Data



Discussion:
This Hospital based descriptive cross sectional study found 
that the frequency of ischaemic stroke during summer was 
significantly greater than that during winter. The frequency 
of haemorrhagic stroke during winter was significantly 
greater than that during summer. Hypertension was the 
most important risk factor for both type of stroke and other 
risk factors were smoking, diabetes mellitus, tobacco chew-
ing, ischemic heart disease, dyslipidemia, oral contracep-
tive pill, alcohol consumption, atrial fibrillation and past 
history of stroke. The prevalence of common risk factors of 
stroke were homogenously distributed between two 
seasons and between the two sub-type of stroke except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Masood, Maqsood & Qadri (2006) demonstrated a higher 
number of stroke patients in summer (April to September) 
than that in winter (October to March) bearing consistency 
with findings of the present study11. The seasonal variation 
of ischaemic and haemorrhagic stroke of the present study 
is in conformity with that of Rothwell et al. (1996) who 
found increased incidence of ischaemic stroke in summer 
and increased incidence of ICH in winter12. Pan, Li & Tsai 
(1995) found that the risk of cerebral infarction at 320C was 
66 percent higher than the risk of at 27.290C10.  
Sang-Pil Yun et al. (2008) in a study showed mean age of 
the patients to be 63.5 ± 11.3 years which was similar to the 
present study13. Anwarullah et al. (1993) found that 34% 
patients in the sixth decade and 27 percent in the seventh 
decade, with and age range of 26-84 years14. Sarker et al. 
(1993) observed highest percentage (37.5%) of patients in 
the sixth decade. The higher percentage above seventh 
decade in this study may be due to increase in life expectan-
cy over the last decade15. Demographic variables were 
identically distributed between ischemic and haemorrhagic 
groups in our study. 
In a study Sang-Pil Yun et al. (2008) reported that hyper-
tension was the most common (50%) among the risk 
factors of stroke followed by diabetes (27.9%), IHD 
(5.3%), hyperlipidemia (3.5%), and AF (0.9%)13. Goldstein 
et al. (2006) also addressed that the stroke incidence is 
affected by risk factors such as hypertension, diabetes 
mellitus, cigarette smoking, and alcohol intake16. Anwarul-
lah et al. (1993) found hypertension in 65% smoking in 
44%, family history of stroke in 26%, diabetes mellitus in 
21%, IHD in 27%, past history of stroke in 22%, rheumatic 
heart disease (RHD) with atrial fibrillation (AF) in 6%, 
lone AF in 2% and use of OCP in 2% cases14. Results were 
similar with those of the present study. Hypertension accel-
erates atherogenesis in cerebral arteries. Longstanding 
hypertension causes formation of small aneurysm (Bouch-
ard’s aneurysm) and aneurysm of circle of Willis. Hannan 
et al. (2001) reported that hypertension was significantly 
more associated with haemorrhagic stroke than with 
ischaemic stroke irrespective of season17. This is also in 
conformity with the statement of Liu and Chia  (1991) and 

Thrift (1996) 18,19. This finding is  also similar with that of 
present study.  
Rozenthal et al. (1996) found smoking (53.6%), hyperten-
sion (43.4%), hyperlipidaemia (22%) and diabetes mellitus 
(21%) as main risk factors for stroke20. Liu & Chia (1991) 
found that cerebral thrombosis was significantly associated 
with hypertension, diabetes and smoking. Cerebral embo-
lism was associated hypertension, atrial fibrillation and 
TIA. Cerebral haemorrhage was associated with hyperten-
sion only18.
In Bangladesh, where average life-expectancy is 67 years, 
age more than 60 years may be considered as increasing 
age. Thus, increasing age as risk factor was present in 60.7 
percent cases in this study. Carrieri et al. (1994) showed 
that old age, high diastolic blood pressure and smoking had 
strong association with stroke. Smoking was the third 
commonest risk factor (30.1%) in the present study21. 
Silvestrini et al. (1996) stated that there was failure in 
cerebrovascular regulation after smoking resulting in 
increased risk of cerebrovascular disease in current smok-
ers. Smoking initiates atherosclerosis22. Graffagnino et al 
(1994) however, reported 47% of the patients with a family 
history stroke sharply contrasting to the findings of the 
present study23. Liao et al (1997) reported an increased risk 
of stroke among persons with positive family history of 
stroke is consistent with the expression of genetic suscepti-
bility, a shared environment or both24.
Javanovic (1996) found 77.34 percent ischemic stroke, 
20.12 percent intra cerebral haemorrhage (ICH) and 2.54 
percent subarachnoid haemorrhage (SAH)25. Yano et al. 
(1994) found 74 percent ischemic stroke, 20 percent ICH, 
6 percent SAH and 2 percent unknown type26. The cause of 
increased haemorrhagic stroke in the present study may be 
explained by hypertension, which was the principal risk 
factor. On the other hand, stroke patients having severe 
sign symptoms and unconsciousness were mostly hospital-
ized in a tertiary level hospital. Severe sign symptoms and 
unconsciousness were mostly related to haemorragic 
stroke. Comparison of risk factors between summer and 
winter shows homogenous distribution of hypertension, 
smoking habit, alcohol, OCP, AF, past history of stroke but 
habit of tobacco chewing, diabetes mellitus and IHD were 
significantly different. There is no previous data to compare 
such difference of risk factors of stroke during summer and 
winter.
Conclusion:
The study demonstrated that the type of stroke is influenced 
by the variation of seasons. Hypertension was the main risk 
factor for stroke and other risk factors were smoking, diabe-
tes mellitus, tobacco chewing, ischemic heart disease, 
dyslipidemia, oral contraceptive pill, alcohol consumption, 
atrial fibrillation and past history of stroke. Increasing age 
was also noted as s risk factor (60.7% > 60 years). 
Ischaemic stroke appears to be predominant during 
summer, whereas haemorrhagic stroke appears to be 
predominant during winter. Distribution of the risk factors 

during summer and winter did not show significant differ-
ence. Also all the risk factors were homogeneously distrib-
uted between ischemic and haemorrhagic group except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
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1970 – 2007 Mexico, Costa Rica, Venezuela continued an 
overall increase in age adjusted CHD mortality 3 – 10%, 
whereas Argentina, Brazil, Chile and Columbia rates have been 
declined by 2%/yr.
In North Africa coronary heart diseases (CHD) is responsible 
for 17% of all deaths and stroke for 7%. For the most part, 
Sub-Saharan Africa CVD is the leading cause of death (46%) 
among adults age more than 35 yrs.
85% of the world’s population lives in low-medium income and 
only 15% people lives in high income countries3. In 2001, only 
3 million CVD death occurred in high income countries 
compared to 13million in low-medium income countries31. 
People live in high-income countries, where CHD is the 
dominant from of CVD, which is 2-5 times higher than stroke2. 
USA, Canada, Western European countries, Australia, New 
Zealand are high income countries where CVD rates are almost 
same. Atherosclerosis is very common in Western populations 
and is reflected in high CHD4.
The highest CVD death rate among high income countries are 
Finland, Ireland, and Scotland and low in the France, Spain and 
Italy2.
In Latin America, approximately 28% of all deaths in this 
region are attributable to CVD with CHD higher (35%) than 
stroke (29%)33. Mexico, Costa Rica, Venezuela continued on 
overall increase in age adjusted CHD mortality 3-10%,where as 
Argentina, Brazil, Chile and Colombia rates have been declined 
by 2%/yr between 1970-200232,4.
Similar to well established traditional risk factors for stroke and 
CHD in western countries hypertension, smoking and DM are 
main risk factors for stroke in Asia7. APCSC results show that 
the hazard ratios of DM for ischemic stroke and CHD are 
similar for both Asian and western countris18. 
High BP was identified as a strong risk factor for CVD, 
especially for stroke, and both systolic and diastolic BP levels 
were associated with CVD risk in a dose response fashion13. 
Serum total cholesterol is a risk factor for CHD in Asian 
countries19. A consistent positive association of total and LDL 
cholesterol level and the risk of CHD is found in some Asian 
countries20.
Smoking is a potent risk factor not only for CHD, but also for 
stroke25. The impact of smoking is much stronger in men than 
women (13-27)% versus (2-7)% in respect to CHD25. Although 
the prevalence of current smoking has declined from 82% in 
1965 to32% in 2010 for men and 16% to 8% for women, the 
prevalence among men is still higher in Japan and some other 
Asian countries than in Western countries24.
Atherosclerosis is very common in Western populations and is 
reflected in high CHD5. Increased industrialization, 
mechanization and computerization have shifted physically 
demanding agriculture based work to sedentary office based 
works leads to overweight and obesity. Only 22% Americans 
engaging in sustained physical activities for at least 30minutes 
on 5 or more days in a week32. Consumption of calorie rich fatty 
food, specially saturated animal fat and hydrogenated plant fatty 
food resulting in atherosclerosis leads to CHD and stroke in 

large arteries. In 1996-1999 fat intake in USA was 34% and 
33% in the UK including Ireland and Scotland of the total 
calorie intake3. Genetic and environmental factors play an 
important role in atherosclerosis and CHD. Smoking, 
hypertension and dyslipidaemia causes endothelial injury and 
ultimately atherosclerosis in 2nd – 3rd decade of life, but 
clinical presentation may occur in sixth, seven or eight decade32. 
Age and increase life expectancy are common risk factors for 
CHD and stroke due to lacunar infarction in Japan and some 
regions of the world.
Serum total cholesterol, LDL or non High Density Lipoprotein 
(HDL) cholesterol levels or the LDL/HDL ratio have been 
positively associated with risk of IHD, whereas HDL 
cholesterol levels were inversely associated with the risk23. 
Many epidemiological studies in the United States have 
reported a positive association between serum total and LDL 
cholesterol levels and the risk of ischemic stroke4. The 
Atherosclerosis risk in communities (ARIC) study reported that 
total cholesterol levels were positively associated with the risk 
of non Lacunar stroke, but not lacunar stroke23. 
Obesity with dyslipidaemia, lack of exercise, type-2 DM, 
smoking and hypertension are main modifiable risk factors for 
CHD and stroke in western Europe and USA. These are 
common risk factors though population attributable risk fraction 
(PAF) is variable in different regions of the world.
The global rise in CVD is the result of epidemiologic transition 
life style changes taking place in every part of the world among 
all races, ethnic groups and cultures. Global trend of CVD by 
2001, was responsible for 29% of all deaths and 14% DALYS. 
By 2030, 33% of all deaths will be the result of CVD. Of these, 
14.9% of deaths in man and 13.1% of deaths in women will be 
due to CHD12. Stroke will be responsible for 10.4% of all male 
deaths and 11.8% of all female death12. Evidence of coronary 
heart disease in premenopousal women is less than men, but 
almost same in post menopausal women.
The modest decline of CVD death rate specially stroke and 
CHD in high –income countries will continue, but the rate of 
decline will be slow. It is due to competing trends of common 
risk factors. In one hand well-recognized increase in the 
prevalence of diabetes mellitus and obesity, rate of decline of 
smoking and a leveling off in the rate of detection, treatment and 
control of hypertension are in the negative column. On the other 
hand, cholesterol levels continue to decline in the face of 
increased statin use. 
Treatment of hypertension and elevated cholesterol along with 
wide spread Use of aspirin have contributed significantly 
reducing death from stroke and CHD. Public health campaigns 
promoting life style modifications, cessation of smoking also 
contributed to reduce death rates. Advance treatment facilities 
such as angioplasty, CABG, Implantable defibrillators and other 
invasive procedures reduces death rates specially due to CHD.
Improvement and availability of therapeutic approaches, follow 
up along with implementation of preventing measures 
effectively reduces death rates from CHD and stroke in the 
developed countries. Poor therapeutic approach, inadequate 
treatment and rehabilitations in the low-medium income 

smoking may be responsible for stroke. In China, 
approximately 90% of urban population walks or rides a 
bi-cycle in their daily life32. Increase physical activities, low 
fatty diet and genetics may be responsible for decrease 
incidence of CHD in China.
The South East Asian country Indonesia, coronary heart disease 
death rate was higher than stroke, Malaysia had same death 
pattern in both study results, but much lower than Indonesia. 
Thailand another country of this region stroke death was much 
more higher than CHD.
In Singapore, there was a 3-5% decline in mortality from stroke 
annually from 1976 – 199410. Among Asian countries intake of 
total and saturated fat is highest (31%) in Singapore26. High fat 
intake, smoking and changes of life style results is increase 
CHD in Singapore but death rate reasonably lower due to better 
treatment facilities.
In south East Asian countries Singapore, Indonesia and 
Malaysia had higher death rate in CHD, but stroke in Thailand. 
Indonesia had highest death rate from CHD in this region.
Mongolia had much higher death rate in stroke and CHD.
In the central Asian countries prevalence of both stroke and 
CHD is very high. Increased death rate in Kazakhstan due to 
CHD, but unchanged in Uzbekistan and modest decline in 
Tajikistan.
Stroke death rate with increasing tendency both in Kazakhstan 
and Tajikistan, but was unchanged in Uzbekistan. Central Asian 
region with the highest death rates (58%) due to CVD in the 
world, nearly double the rate of high income countries32. 
Smoking, obesity, genetic and environmental factors may be 
responsible.
Islamic republic of Iran had high mortality due to CHD and 
relatively low due to stroke, but modest increasing in stroke 
rate.
In India, CVD accounted for 32% of all deaths in 2000 and 2 
million death by CHD in 2010, representing 30% increase over 
the preceding decade and the dominant form was CHD4. The 
Urban prevalence is more than the rural areas4. India, the 
second most populated country of the world CHD is increasing 
alarmingly because of smoking, increasing tendency to fatty 
diet, lack of physical exercise and DM among urban 
populations.
Pakistan, another South Asian country CHD death rate is much 
more higher than stroke. 
Bangladesh, the densely populated country CVD death rate is 
rising for previous 2-3 decades with prevalence of CHD death 
rate higher than stroke, but stroke death rate also rising7. CVD 
death rate is rising in Bangladeshi population and it is about 5% 
regardless of type for the last few years39. Prevalence is higher 
in urban (8%) to rural areas (2%)39. The high CVD prevalence 
along with an upward trend of both CHD and stroke here may 
be due to smoking, hypertension with poor drug compliances, 
DM or IGT and dyslipidaemia resulting from sedentation and 
high carbohydrate diet. 
It is clearly evident that Iran, India, Bangladesh, Pakistan the 
south Asian countries CHD is the dominant form of CVD. The 

south Asian regions has the highest overall prevalence of DM 
with a rate as high as 14%15.
The middle East countries of Asia Jordan, Oman, Saudi Arabia 
and United Arab Emirates CHD death rates are relatively high 
than stroke. Kuwait had low death rate in CHD and very low in 
stroke death. 
Daily fat consumption increases ranging 13.6% in Sudan and 
143.3% in Saudi Arabia31. Over 75% Egyptians are obese or 
over weight and 67%in Iraq and Jordan31. In the middle East and 
North Africa CVD death rates just below those of developed 
countries, CHD responsible for 17% of all deaths and stroke for 
7%3. Traditional high fibre containing and low fatty diet 
changed to fatty diet recently. Fatty diet, lack of physical 
exercise and obesity are risk factors for coronary heart diseases 
over last few decades. 
The most part of sub-Saharan Africa CVD is the leading cause 
of death (46%) among adults age more than 35 years3.
In USA, CVD death rate was low, but CHD was relatively high 
to stroke and upward trend is obvious. Better medical facilities, 
hypertension control and low salt diet results lower death from 
stroke. High total and LDL cholesterol are associated with CHD 
and 40% large artery atherosclerotic stroke in USA5. Obesity, 
smoking, alcohol and lack of physical exercise are common risk 
factors for CHD and stroke in USA.
Canada had the lowest stroke death rate and low death rate from 
CHD in 2004. Australia had reasonably low death rate both 
from stroke and CHD which was nearly unchanged in data 
shown 2004 and 2002.
In UK, CHD is much more prevalent than stroke and the trend 
is stable. Death from AMI is very high in male sex in Ireland 
and Scotland.
France, Spain, Italy the Mediterranean countries have both 
CHD and stroke lowest of the world and the trend is stable. 
France have lowest death rate both due to stroke and CHD. 
Finland has the highest death rate from AMI in male sex in 
northern Western Europe then Belfast of UK followed by 
Norway and Sweden7.
In Germany both stroke and CHD death rate was reasonably 
low in study result of 2002 and 2004.
In a study conducted 1989 – 1993 Russia, Sweden, Denmark, 
Iceland had very high rate of coronary arterial death specially 
Acute myocardial infarction (AMI) and reasonably high stroke 
death.
The Eastern Europe and central Asia region with the highest 
death rates (58%) due to CVD in the world, nearly double the 
rate of high income countries32. Both stroke and CHD are 
common in Poland, Hungary, Czech Republic, Slovenia, and 
Slovakia. Age adjusted death rate is much more high in adult 
male than female. Obesity, dyslipidaemia, type-2 DM, smoking 
are common risk factors. In Poland, the age adjusted mortality 
of CVD decreased approximately 30% during1990 and 
Slovenia, Hungary, the Czech Republic and Slovakia had 
similar decline32,4.
In Latin America, approximately 28% of all deaths are 
attributable to CHD higher (35%) than stroke (29%). During 
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countries results in increase in death rates from stroke and 
CHD. Risk factors have potentiating rather than additive effect 
on stroke and CHD. 
Nationwide approaches to hypertension management, smoking 
prevention, control of metabolic risk factors would be of value 
to reduce mortality from Asia, Africa, Eastern Europe and other 
low-medium income countries. Improvement of surveillance 
and aftercare of treatment of stroke and CHD in these regions 
will effectively reduce death rates.
Conclusion: 
Asian countries have disproportionately high morbidity and 
mortality from stroke with increasing tendency to CHD, but 
CHD in Western countries which may be due to complex 
interaction of genetic and environmental factors, smoking, 
hypertension and metabolic abnormalities. Urbanization, 
industrialization, office based sedentary work lack of physical 
exercise and high fatty diet play important role causing CVD.  
Death rate is higher in male sex from both CHD and stroke 
worldwide.
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in 2004.
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death rate much more higher in CHD than stroke per 100000/yr.
Discussion
Cardiovascular diseases (CVD) accounts for approximately 30% 
death worldwide, nearly 40% in high income countries and about 
28% in low and middle income countries1. The global rise of CVD 
is the result of unprecedented transformation in the cause known 
as epidemiologic transition and this shift is driven by industrial-
ization, urbanization and associated life style changes which are 
taking place in every part of the world. Data from 2002 and 2004 
reflects stroke and CHD in Asian regions and Western country.
Japan, the high income country of Asia between 1951–1980 
stroke was the leading cause of death, it is now 4th5. In Japan 
stroke rates increased dramatically, but CHD did not rise sharply 
over the last century2. 
Higher sodium, lower calcium and higher alcohol consumption 
may contribute to the higher prevalence of hypertension and 
stroke for Japanese36,37. On the other hand, lower saturated fat 
(meat) and higher n-3poly- unsaturated fat (fish) intake may 
contribute to the lower prevalence of hypercholesterolemia and 
lower risk of CHD for Japanese22,28. After 2010, the trend of stroke 
death in Japan is decreasing, may be due comprehensive 
hypertension prevention and control. Several Cohort studies 
reported that CHD increases in men living in urban and sub urban 
areas of Japan in the past decades11. The age adjusted mortality 
from CVD in Japan is decreasing from 19845. 
In 1999, the age adjusted mortality from stroke for men and 
women was 41.6 and 42.8 respectively per 100000/yr in South 
Korea, accounting for approximately 40% decrease in stroke for 
men and approximately 25% decrease for women5. In South 
Korea death from stroke was more than double from CHD in 2002 
and almost same in 2004. Hypertension, high salt intake and 
genetic factors may be responsible for stroke death here7. Smok-
ing is strong risk factor for stroke and CHD. Recent trend in South 
Korea is to decrease of stroke, but increase tendency to CHD in 
both male and female8.
Philippines, another East Asian country age adjusted mortality 
from CHD was highest among East Asian countries.
In the Eastern Asian countries Japan and South Korea, the age 
adjusted mortality per 100000/yr. stroke dominating, whereas in 
Philippines CHD. Hypertension is more prevalent in East Asia 
than South and other regions of Asia34. 
In China stroke death was nearly two times than CHD. A Large 
Cohort study in China confirmed that age adjusted stroke 
mortality was 3 times higher than CHD3. Approximately 3 million 
Chinese died from CVD annually which accounted 41% of deaths 
from any causes in 20099. The recent age adjusted stroke 
mortality rate in China is reported to be decreasing in Urban 
areas, whereas in rural areas it is increasing or is stable6. 
Hypertension, high salt and moderate cholesterol intake and 
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Discussion:
This Hospital based descriptive cross sectional study found 
that the frequency of ischaemic stroke during summer was 
significantly greater than that during winter. The frequency 
of haemorrhagic stroke during winter was significantly 
greater than that during summer. Hypertension was the 
most important risk factor for both type of stroke and other 
risk factors were smoking, diabetes mellitus, tobacco chew-
ing, ischemic heart disease, dyslipidemia, oral contracep-
tive pill, alcohol consumption, atrial fibrillation and past 
history of stroke. The prevalence of common risk factors of 
stroke were homogenously distributed between two 
seasons and between the two sub-type of stroke except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
Masood, Maqsood & Qadri (2006) demonstrated a higher 
number of stroke patients in summer (April to September) 
than that in winter (October to March) bearing consistency 
with findings of the present study11. The seasonal variation 
of ischaemic and haemorrhagic stroke of the present study 
is in conformity with that of Rothwell et al. (1996) who 
found increased incidence of ischaemic stroke in summer 
and increased incidence of ICH in winter12. Pan, Li & Tsai 
(1995) found that the risk of cerebral infarction at 320C was 
66 percent higher than the risk of at 27.290C10.  
Sang-Pil Yun et al. (2008) in a study showed mean age of 
the patients to be 63.5 ± 11.3 years which was similar to the 
present study13. Anwarullah et al. (1993) found that 34% 
patients in the sixth decade and 27 percent in the seventh 
decade, with and age range of 26-84 years14. Sarker et al. 
(1993) observed highest percentage (37.5%) of patients in 
the sixth decade. The higher percentage above seventh 
decade in this study may be due to increase in life expectan-
cy over the last decade15. Demographic variables were 
identically distributed between ischemic and haemorrhagic 
groups in our study. 
In a study Sang-Pil Yun et al. (2008) reported that hyper-
tension was the most common (50%) among the risk 
factors of stroke followed by diabetes (27.9%), IHD 
(5.3%), hyperlipidemia (3.5%), and AF (0.9%)13. Goldstein 
et al. (2006) also addressed that the stroke incidence is 
affected by risk factors such as hypertension, diabetes 
mellitus, cigarette smoking, and alcohol intake16. Anwarul-
lah et al. (1993) found hypertension in 65% smoking in 
44%, family history of stroke in 26%, diabetes mellitus in 
21%, IHD in 27%, past history of stroke in 22%, rheumatic 
heart disease (RHD) with atrial fibrillation (AF) in 6%, 
lone AF in 2% and use of OCP in 2% cases14. Results were 
similar with those of the present study. Hypertension accel-
erates atherogenesis in cerebral arteries. Longstanding 
hypertension causes formation of small aneurysm (Bouch-
ard’s aneurysm) and aneurysm of circle of Willis. Hannan 
et al. (2001) reported that hypertension was significantly 
more associated with haemorrhagic stroke than with 
ischaemic stroke irrespective of season17. This is also in 
conformity with the statement of Liu and Chia  (1991) and 

Thrift (1996) 18,19. This finding is  also similar with that of 
present study.  
Rozenthal et al. (1996) found smoking (53.6%), hyperten-
sion (43.4%), hyperlipidaemia (22%) and diabetes mellitus 
(21%) as main risk factors for stroke20. Liu & Chia (1991) 
found that cerebral thrombosis was significantly associated 
with hypertension, diabetes and smoking. Cerebral embo-
lism was associated hypertension, atrial fibrillation and 
TIA. Cerebral haemorrhage was associated with hyperten-
sion only18.
In Bangladesh, where average life-expectancy is 67 years, 
age more than 60 years may be considered as increasing 
age. Thus, increasing age as risk factor was present in 60.7 
percent cases in this study. Carrieri et al. (1994) showed 
that old age, high diastolic blood pressure and smoking had 
strong association with stroke. Smoking was the third 
commonest risk factor (30.1%) in the present study21. 
Silvestrini et al. (1996) stated that there was failure in 
cerebrovascular regulation after smoking resulting in 
increased risk of cerebrovascular disease in current smok-
ers. Smoking initiates atherosclerosis22. Graffagnino et al 
(1994) however, reported 47% of the patients with a family 
history stroke sharply contrasting to the findings of the 
present study23. Liao et al (1997) reported an increased risk 
of stroke among persons with positive family history of 
stroke is consistent with the expression of genetic suscepti-
bility, a shared environment or both24.
Javanovic (1996) found 77.34 percent ischemic stroke, 
20.12 percent intra cerebral haemorrhage (ICH) and 2.54 
percent subarachnoid haemorrhage (SAH)25. Yano et al. 
(1994) found 74 percent ischemic stroke, 20 percent ICH, 
6 percent SAH and 2 percent unknown type26. The cause of 
increased haemorrhagic stroke in the present study may be 
explained by hypertension, which was the principal risk 
factor. On the other hand, stroke patients having severe 
sign symptoms and unconsciousness were mostly hospital-
ized in a tertiary level hospital. Severe sign symptoms and 
unconsciousness were mostly related to haemorragic 
stroke. Comparison of risk factors between summer and 
winter shows homogenous distribution of hypertension, 
smoking habit, alcohol, OCP, AF, past history of stroke but 
habit of tobacco chewing, diabetes mellitus and IHD were 
significantly different. There is no previous data to compare 
such difference of risk factors of stroke during summer and 
winter.
Conclusion:
The study demonstrated that the type of stroke is influenced 
by the variation of seasons. Hypertension was the main risk 
factor for stroke and other risk factors were smoking, diabe-
tes mellitus, tobacco chewing, ischemic heart disease, 
dyslipidemia, oral contraceptive pill, alcohol consumption, 
atrial fibrillation and past history of stroke. Increasing age 
was also noted as s risk factor (60.7% > 60 years). 
Ischaemic stroke appears to be predominant during 
summer, whereas haemorrhagic stroke appears to be 
predominant during winter. Distribution of the risk factors 

during summer and winter did not show significant differ-
ence. Also all the risk factors were homogeneously distrib-
uted between ischemic and haemorrhagic group except 
hypertension which was significantly higher in haemor-
rhagic stroke patients.
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1970 – 2007 Mexico, Costa Rica, Venezuela continued an 
overall increase in age adjusted CHD mortality 3 – 10%, 
whereas Argentina, Brazil, Chile and Columbia rates have been 
declined by 2%/yr.
In North Africa coronary heart diseases (CHD) is responsible 
for 17% of all deaths and stroke for 7%. For the most part, 
Sub-Saharan Africa CVD is the leading cause of death (46%) 
among adults age more than 35 yrs.
85% of the world’s population lives in low-medium income and 
only 15% people lives in high income countries3. In 2001, only 
3 million CVD death occurred in high income countries 
compared to 13million in low-medium income countries31. 
People live in high-income countries, where CHD is the 
dominant from of CVD, which is 2-5 times higher than stroke2. 
USA, Canada, Western European countries, Australia, New 
Zealand are high income countries where CVD rates are almost 
same. Atherosclerosis is very common in Western populations 
and is reflected in high CHD4.
The highest CVD death rate among high income countries are 
Finland, Ireland, and Scotland and low in the France, Spain and 
Italy2.
In Latin America, approximately 28% of all deaths in this 
region are attributable to CVD with CHD higher (35%) than 
stroke (29%)33. Mexico, Costa Rica, Venezuela continued on 
overall increase in age adjusted CHD mortality 3-10%,where as 
Argentina, Brazil, Chile and Colombia rates have been declined 
by 2%/yr between 1970-200232,4.
Similar to well established traditional risk factors for stroke and 
CHD in western countries hypertension, smoking and DM are 
main risk factors for stroke in Asia7. APCSC results show that 
the hazard ratios of DM for ischemic stroke and CHD are 
similar for both Asian and western countris18. 
High BP was identified as a strong risk factor for CVD, 
especially for stroke, and both systolic and diastolic BP levels 
were associated with CVD risk in a dose response fashion13. 
Serum total cholesterol is a risk factor for CHD in Asian 
countries19. A consistent positive association of total and LDL 
cholesterol level and the risk of CHD is found in some Asian 
countries20.
Smoking is a potent risk factor not only for CHD, but also for 
stroke25. The impact of smoking is much stronger in men than 
women (13-27)% versus (2-7)% in respect to CHD25. Although 
the prevalence of current smoking has declined from 82% in 
1965 to32% in 2010 for men and 16% to 8% for women, the 
prevalence among men is still higher in Japan and some other 
Asian countries than in Western countries24.
Atherosclerosis is very common in Western populations and is 
reflected in high CHD5. Increased industrialization, 
mechanization and computerization have shifted physically 
demanding agriculture based work to sedentary office based 
works leads to overweight and obesity. Only 22% Americans 
engaging in sustained physical activities for at least 30minutes 
on 5 or more days in a week32. Consumption of calorie rich fatty 
food, specially saturated animal fat and hydrogenated plant fatty 
food resulting in atherosclerosis leads to CHD and stroke in 

large arteries. In 1996-1999 fat intake in USA was 34% and 
33% in the UK including Ireland and Scotland of the total 
calorie intake3. Genetic and environmental factors play an 
important role in atherosclerosis and CHD. Smoking, 
hypertension and dyslipidaemia causes endothelial injury and 
ultimately atherosclerosis in 2nd – 3rd decade of life, but 
clinical presentation may occur in sixth, seven or eight decade32. 
Age and increase life expectancy are common risk factors for 
CHD and stroke due to lacunar infarction in Japan and some 
regions of the world.
Serum total cholesterol, LDL or non High Density Lipoprotein 
(HDL) cholesterol levels or the LDL/HDL ratio have been 
positively associated with risk of IHD, whereas HDL 
cholesterol levels were inversely associated with the risk23. 
Many epidemiological studies in the United States have 
reported a positive association between serum total and LDL 
cholesterol levels and the risk of ischemic stroke4. The 
Atherosclerosis risk in communities (ARIC) study reported that 
total cholesterol levels were positively associated with the risk 
of non Lacunar stroke, but not lacunar stroke23. 
Obesity with dyslipidaemia, lack of exercise, type-2 DM, 
smoking and hypertension are main modifiable risk factors for 
CHD and stroke in western Europe and USA. These are 
common risk factors though population attributable risk fraction 
(PAF) is variable in different regions of the world.
The global rise in CVD is the result of epidemiologic transition 
life style changes taking place in every part of the world among 
all races, ethnic groups and cultures. Global trend of CVD by 
2001, was responsible for 29% of all deaths and 14% DALYS. 
By 2030, 33% of all deaths will be the result of CVD. Of these, 
14.9% of deaths in man and 13.1% of deaths in women will be 
due to CHD12. Stroke will be responsible for 10.4% of all male 
deaths and 11.8% of all female death12. Evidence of coronary 
heart disease in premenopousal women is less than men, but 
almost same in post menopausal women.
The modest decline of CVD death rate specially stroke and 
CHD in high –income countries will continue, but the rate of 
decline will be slow. It is due to competing trends of common 
risk factors. In one hand well-recognized increase in the 
prevalence of diabetes mellitus and obesity, rate of decline of 
smoking and a leveling off in the rate of detection, treatment and 
control of hypertension are in the negative column. On the other 
hand, cholesterol levels continue to decline in the face of 
increased statin use. 
Treatment of hypertension and elevated cholesterol along with 
wide spread Use of aspirin have contributed significantly 
reducing death from stroke and CHD. Public health campaigns 
promoting life style modifications, cessation of smoking also 
contributed to reduce death rates. Advance treatment facilities 
such as angioplasty, CABG, Implantable defibrillators and other 
invasive procedures reduces death rates specially due to CHD.
Improvement and availability of therapeutic approaches, follow 
up along with implementation of preventing measures 
effectively reduces death rates from CHD and stroke in the 
developed countries. Poor therapeutic approach, inadequate 
treatment and rehabilitations in the low-medium income 

smoking may be responsible for stroke. In China, 
approximately 90% of urban population walks or rides a 
bi-cycle in their daily life32. Increase physical activities, low 
fatty diet and genetics may be responsible for decrease 
incidence of CHD in China.
The South East Asian country Indonesia, coronary heart disease 
death rate was higher than stroke, Malaysia had same death 
pattern in both study results, but much lower than Indonesia. 
Thailand another country of this region stroke death was much 
more higher than CHD.
In Singapore, there was a 3-5% decline in mortality from stroke 
annually from 1976 – 199410. Among Asian countries intake of 
total and saturated fat is highest (31%) in Singapore26. High fat 
intake, smoking and changes of life style results is increase 
CHD in Singapore but death rate reasonably lower due to better 
treatment facilities.
In south East Asian countries Singapore, Indonesia and 
Malaysia had higher death rate in CHD, but stroke in Thailand. 
Indonesia had highest death rate from CHD in this region.
Mongolia had much higher death rate in stroke and CHD.
In the central Asian countries prevalence of both stroke and 
CHD is very high. Increased death rate in Kazakhstan due to 
CHD, but unchanged in Uzbekistan and modest decline in 
Tajikistan.
Stroke death rate with increasing tendency both in Kazakhstan 
and Tajikistan, but was unchanged in Uzbekistan. Central Asian 
region with the highest death rates (58%) due to CVD in the 
world, nearly double the rate of high income countries32. 
Smoking, obesity, genetic and environmental factors may be 
responsible.
Islamic republic of Iran had high mortality due to CHD and 
relatively low due to stroke, but modest increasing in stroke 
rate.
In India, CVD accounted for 32% of all deaths in 2000 and 2 
million death by CHD in 2010, representing 30% increase over 
the preceding decade and the dominant form was CHD4. The 
Urban prevalence is more than the rural areas4. India, the 
second most populated country of the world CHD is increasing 
alarmingly because of smoking, increasing tendency to fatty 
diet, lack of physical exercise and DM among urban 
populations.
Pakistan, another South Asian country CHD death rate is much 
more higher than stroke. 
Bangladesh, the densely populated country CVD death rate is 
rising for previous 2-3 decades with prevalence of CHD death 
rate higher than stroke, but stroke death rate also rising7. CVD 
death rate is rising in Bangladeshi population and it is about 5% 
regardless of type for the last few years39. Prevalence is higher 
in urban (8%) to rural areas (2%)39. The high CVD prevalence 
along with an upward trend of both CHD and stroke here may 
be due to smoking, hypertension with poor drug compliances, 
DM or IGT and dyslipidaemia resulting from sedentation and 
high carbohydrate diet. 
It is clearly evident that Iran, India, Bangladesh, Pakistan the 
south Asian countries CHD is the dominant form of CVD. The 

south Asian regions has the highest overall prevalence of DM 
with a rate as high as 14%15.
The middle East countries of Asia Jordan, Oman, Saudi Arabia 
and United Arab Emirates CHD death rates are relatively high 
than stroke. Kuwait had low death rate in CHD and very low in 
stroke death. 
Daily fat consumption increases ranging 13.6% in Sudan and 
143.3% in Saudi Arabia31. Over 75% Egyptians are obese or 
over weight and 67%in Iraq and Jordan31. In the middle East and 
North Africa CVD death rates just below those of developed 
countries, CHD responsible for 17% of all deaths and stroke for 
7%3. Traditional high fibre containing and low fatty diet 
changed to fatty diet recently. Fatty diet, lack of physical 
exercise and obesity are risk factors for coronary heart diseases 
over last few decades. 
The most part of sub-Saharan Africa CVD is the leading cause 
of death (46%) among adults age more than 35 years3.
In USA, CVD death rate was low, but CHD was relatively high 
to stroke and upward trend is obvious. Better medical facilities, 
hypertension control and low salt diet results lower death from 
stroke. High total and LDL cholesterol are associated with CHD 
and 40% large artery atherosclerotic stroke in USA5. Obesity, 
smoking, alcohol and lack of physical exercise are common risk 
factors for CHD and stroke in USA.
Canada had the lowest stroke death rate and low death rate from 
CHD in 2004. Australia had reasonably low death rate both 
from stroke and CHD which was nearly unchanged in data 
shown 2004 and 2002.
In UK, CHD is much more prevalent than stroke and the trend 
is stable. Death from AMI is very high in male sex in Ireland 
and Scotland.
France, Spain, Italy the Mediterranean countries have both 
CHD and stroke lowest of the world and the trend is stable. 
France have lowest death rate both due to stroke and CHD. 
Finland has the highest death rate from AMI in male sex in 
northern Western Europe then Belfast of UK followed by 
Norway and Sweden7.
In Germany both stroke and CHD death rate was reasonably 
low in study result of 2002 and 2004.
In a study conducted 1989 – 1993 Russia, Sweden, Denmark, 
Iceland had very high rate of coronary arterial death specially 
Acute myocardial infarction (AMI) and reasonably high stroke 
death.
The Eastern Europe and central Asia region with the highest 
death rates (58%) due to CVD in the world, nearly double the 
rate of high income countries32. Both stroke and CHD are 
common in Poland, Hungary, Czech Republic, Slovenia, and 
Slovakia. Age adjusted death rate is much more high in adult 
male than female. Obesity, dyslipidaemia, type-2 DM, smoking 
are common risk factors. In Poland, the age adjusted mortality 
of CVD decreased approximately 30% during1990 and 
Slovenia, Hungary, the Czech Republic and Slovakia had 
similar decline32,4.
In Latin America, approximately 28% of all deaths are 
attributable to CHD higher (35%) than stroke (29%). During 
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countries results in increase in death rates from stroke and 
CHD. Risk factors have potentiating rather than additive effect 
on stroke and CHD. 
Nationwide approaches to hypertension management, smoking 
prevention, control of metabolic risk factors would be of value 
to reduce mortality from Asia, Africa, Eastern Europe and other 
low-medium income countries. Improvement of surveillance 
and aftercare of treatment of stroke and CHD in these regions 
will effectively reduce death rates.
Conclusion: 
Asian countries have disproportionately high morbidity and 
mortality from stroke with increasing tendency to CHD, but 
CHD in Western countries which may be due to complex 
interaction of genetic and environmental factors, smoking, 
hypertension and metabolic abnormalities. Urbanization, 
industrialization, office based sedentary work lack of physical 
exercise and high fatty diet play important role causing CVD.  
Death rate is higher in male sex from both CHD and stroke 
worldwide.
Conflict of Interest: None. 
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In the USA, the richest and most health facilitated country of the world the bar 
diagram shows 27 death from stroke, more than 102 due to CHD shown in 
2002. Nearly 30 death from stroke and 98 death recorded from CHD in 2004 
In Canada only 23 death from stroke and nearly 80 death due to CHD recorded 
in 2004.
Death rate in some other European countries not shown in bar diagram have 
much regional variations. Russia, Poland, Sweden, Denmark and Iceland had 
death rate much more higher in CHD than stroke per 100000/yr.
Discussion
Cardiovascular diseases (CVD) accounts for approximately 30% 
death worldwide, nearly 40% in high income countries and about 
28% in low and middle income countries1. The global rise of CVD 
is the result of unprecedented transformation in the cause known 
as epidemiologic transition and this shift is driven by industrial-
ization, urbanization and associated life style changes which are 
taking place in every part of the world. Data from 2002 and 2004 
reflects stroke and CHD in Asian regions and Western country.
Japan, the high income country of Asia between 1951–1980 
stroke was the leading cause of death, it is now 4th5. In Japan 
stroke rates increased dramatically, but CHD did not rise sharply 
over the last century2. 
Higher sodium, lower calcium and higher alcohol consumption 
may contribute to the higher prevalence of hypertension and 
stroke for Japanese36,37. On the other hand, lower saturated fat 
(meat) and higher n-3poly- unsaturated fat (fish) intake may 
contribute to the lower prevalence of hypercholesterolemia and 
lower risk of CHD for Japanese22,28. After 2010, the trend of stroke 
death in Japan is decreasing, may be due comprehensive 
hypertension prevention and control. Several Cohort studies 
reported that CHD increases in men living in urban and sub urban 
areas of Japan in the past decades11. The age adjusted mortality 
from CVD in Japan is decreasing from 19845. 
In 1999, the age adjusted mortality from stroke for men and 
women was 41.6 and 42.8 respectively per 100000/yr in South 
Korea, accounting for approximately 40% decrease in stroke for 
men and approximately 25% decrease for women5. In South 
Korea death from stroke was more than double from CHD in 2002 
and almost same in 2004. Hypertension, high salt intake and 
genetic factors may be responsible for stroke death here7. Smok-
ing is strong risk factor for stroke and CHD. Recent trend in South 
Korea is to decrease of stroke, but increase tendency to CHD in 
both male and female8.
Philippines, another East Asian country age adjusted mortality 
from CHD was highest among East Asian countries.
In the Eastern Asian countries Japan and South Korea, the age 
adjusted mortality per 100000/yr. stroke dominating, whereas in 
Philippines CHD. Hypertension is more prevalent in East Asia 
than South and other regions of Asia34. 
In China stroke death was nearly two times than CHD. A Large 
Cohort study in China confirmed that age adjusted stroke 
mortality was 3 times higher than CHD3. Approximately 3 million 
Chinese died from CVD annually which accounted 41% of deaths 
from any causes in 20099. The recent age adjusted stroke 
mortality rate in China is reported to be decreasing in Urban 
areas, whereas in rural areas it is increasing or is stable6. 
Hypertension, high salt and moderate cholesterol intake and 
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