
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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Abstract
Introduction: Cardiovascular disease (CVD) is the leading cause of death in the world, accounting for 30% of deaths 
globally. CVD is a group of conditions affecting the functions of the heart, blood vessels or both. The major 
cardiovascular diseases include coronary heart disease (CHD), stroke, hypertension, heart failure and peripheral 
vascular diseases. Distribution of CHD and stroke is different in different regions of the world, especially western 
high-income, Asian and other countries. The Asian prevalence also not homogenous.  Estimated number of deaths due 
to CVD worldwide will projected to 23.4 million, comprising 35% of all deaths in 2030. Significant increase in 
prevalence of coronary heart diseases (CHD) have been observed in the Asia including Bangladesh, but stroke in 
some regions of the world. Objectives: (1) Identification of cases and risk factors in different geographical area (2) 
Reduction of morbidity and mortality by proper treatment and management of modifiable risk factors.  Materials and 
Methods: This observational study was done through using evidence from the published study articles of CVD in 
national and international journals, electronic databases such as MEDLINE, EMBESE and PUBMED. We also 
manually checked references of relevant publications of stroke and CHD. Study period: Jan2019-Dec2019. Results: 
Approximately 940 million people in the high income countries, where CHD is the dominant form of CVD which is 2–5 
times higher than stroke. In the USA, Canada, Australia, New Zealand, Italy, France and Spain CVD death rates are 
very low. The highest death CHD rate is in Finland, Ireland, Scotland, Norway, Sweden of the European countries. In 
Eastern Europe and most of the Asia, the rate of coronary arterial diseases are rapidly increasing. Japan the Asian 
high income country the death ratio of stroke and CHD is 3:1.The East Asia and the pacific including China CVD is 
the major cause of death, where stroke dominating. People in South Asia including India and Bangladesh the 
coronary diseases are increasing alarmingly, where CVD death increase 30%over the preceding decade and the 
dominant form is CHD. In the central Asia, specially Uzbekistan, Kazakhstan, Tajikistan both CHD and stroke are 
very high. In Latin America death from CHD (35%) higher than stroke (29%). In the Middle East and North Africa, 
CHD responsible for 17% and stroke 7%of all death. 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. 
Death rate is higher in male sex from both CHD and stroke worldwide.
Keywords: Cardiovascular diseases (CVD), Stroke, Coronary heart diseases (CHD).
Number of Figures: 06; Number of References: 39; Number of Correspondence: 02.

diseases. Before 1900, infectious diseases and malnutrition were 
common causes of death when CVD was only<10%2. Now a days 
CVD accounts for nearly 40% in high- income and 28% is low 
income countries2. The estimated number of deaths from CVD in 
2008 was 17.3 million and it was 20 million in 2015 throughout the 
world3. Further, global CVD deaths are projected to increase to 23.4 
million, comprising 35% of all deaths in 20304. Stroke and CHD are 
most common causes of mortality and morbidity among CVD cases 
throughout the world. CVD mortality rate is declining in high 
income countries like USA, western European countries and Japan 
but increasing in the developing world, including most Asian 
countries3. Asian countries have disproportionately high morbidity 
and mortality from stroke compared with western countries5. The 
relationship between traditional risk factors and CVD is different in 
Asian than Western societies, and there are some unique features 
about risk factors and metabolic abnormalities for CVD in Asia6. 
There are three main risk factors – smoking, hypertension, serum 
cholesterol and regional variations of CHD and stroke based on 
differences in conventional risk factors. Hypertension plays an 
important role in the development of heart diseases and stroke in 
Asia than in Western countries. The prevalence of obesity, 
overweight due to lifestyle changes resulting from industrialization 

The Bar diagram shows----Japan, the high income country of Asia the diagram shows 45 deaths due to stroke and nearly 30 
deaths from CHD.100 deaths from stroke and 45 deaths from CHD respectively in South Korea.
Philippines had 65 stroke death and 130 in CHD. Thailand had nearly 100 in stroke and 50 in CHD in 2004, which was nearly 
60 both stroke and CHD in study result of 2002. Singapore, another rich country of Asia the age standardized death rate 
shows 100 for CHD, but less than 50 deaths due to stroke. China, the highest populated country of Asia as well as in the 
world the age standardized death rate due to stroke was nearly 160 and 70 in CHD shown in 2002, which was almost same 
in the study result 2004. The distribution of death rate due to stroke and CHD in central Asian countries are-- In Kazakhstan 
it was 225 due to stroke and nearly 410 in CHD in 2004 which was 200 and nearly 380 in 2002. 150 deaths from stroke and 
approximately 370 death occurred in CHD in Uzbekistan in the year 2004 in relation to165 and 380 deaths respectively in 
2002. In Tajikistan death rate from stroke was >100 and 280 from CHD in 2004 which was nearly 90 and 340 respectively 
in 2002. In the Middle East countries of Asia, the result shows Jordan, Oman, Saudi Arabia and United Arab Amirates had 
>200, 180,175 and < 150 deaths respectively due to CHD, whereas 80, >50, 50 and >60 deaths from stroke in 2002. Kuwait 
had death rate of 100 for coronary heart disease and 40 for stroke in the study result of 2004. The bar diagram result in age 
standardized death rates in Iran was 220 from CHD and 99 in stroke shown in 2004 and it was 290 due to CHD and nearly 
100 due to stroke in 2002.
In Pakistan >235 death in CHD and 120 due to stroke, in India 238 in CHD and 125 in stroke, but in Bangladesh 215 in CHD 
and 115 stroke death in the result 2002. Indian death trend shown almost unchanged in the study result of 2004 in relation to 
2002. Among the South East Asian countries Indonesia, Malaysia is nearly 165,>100 in CHD and 100, 80 in stroke respec-
tively in the data in 2002. In 2004, Malaysia had nearly same mortality pattern. In Mongolia nearly 195 death from stroke, 
whereas >100 death of CHD in the study result in 2004.

and economic development have been increasing in Asia 
for the last two to three decades32. The rate of type-2 DM or 
Insulin resistance syndrome and dyslipidaemia are progres-
sively increasing in most of the Asian countries and Bangla-
desh. In Bangladesh this trend have been dramatically 
increasing for last two decades39. Mean serum cholesterol 
levels are lower for adults in most Asian countries than in 
Western countries, but an increasing trend have been 
observed1. The genetic predisposition, race, awareness, 
secular trends of stroke and CHD and interaction between 
genetic and environmental factors may also contribute to the 
difference in CVD pattern between Asians and people living 
in other countries1. Not only the mortalities, nearly 18% in 
high income and 10% in low income countries suffers from 
disability adjusted life year (DALY) resulting from coronary 
arterial diseases only3.
East Asian countries have lower mortalities from CHD, but 
central Asian countries have higher mortality from both 
stroke and CHD5. Because more than half of the world’s 
population lives and half of the CVD burden is estimated to 
occur in the Asia, so prevention of CVD is a critical issue 
here7. Japan, China, Korea, Thailand, Singapore and some 
other Asian countries have adequate disease specific 
mortality data, but very limited in most other Asian 
countries. In Bangladesh both stroke and CHD are 
progressively increasing39. By 2030 in the world of all death 
and disability, 14.9% men and 13.1% female death will be 
due to CHD and Stroke will be responsible for 14.4% of all 
male and 11.8% of all female death4. So prevention and 
management of stroke and coronary heart disease is 
essential to reduce morbidity and mortality.
Materials and Methods: 
This observational study was done through using evidence 
from the published study articles of CVD in national and 
international journals, electronic databases such as MED-
LINE, EMBESE and PUBMED. We also manually checked 
references of relevant publications of stroke and CHD. 
Study period: Jan 2019-Dec 2019.
Brief Vascular pathology in relation to different profiles of 
CHD and stroke:
It is the risk factors and genetic interactions causing variable 
presentation of CHD and stroke at different regions of the 
world, but vascular pathology is very important. There are 2 
major types of vascular pathology leading to stroke, stroke 
subtypes and CHD. One is atherosclerosis and other is 
arteriosclerosis34,35. Major risk factors for atherosclerosis are 
dyslipidaemia, glucose abnormality, hypertension and 
smoking34. Arteriosclerosis, a small vascular pathology 
typically occurring in small penetrating arterioles, 
especially basal ganglions of brain, resulting from necrosis 
or apoptosis of smooth muscle cells of tunica media of blood 
vessels leading to micro–aneurysm formation causing 
intraparenchymal haemorrhage and fibrous proliferative 
changes to lacunar stroke. Risk factors for arteriosclerosis 
are primarily hypertension and secondarily glucose 
abnormality and metabolic syndrome34,35. Aging is a 
common risk factor for arteriosclerosis throughout the world.

Results: Data obtained from different sources presented as 
bar and dot diagram in relation to region, country to time for 
CHDand stroke used for descriptive observational study.

Introduction: 
Cardiovascular Diseases (CVD) is the leading cause 
of death in the world, accounting for 30% of death 
globally1. The major cardiovascular diseases include 
coronary heart diseases, Cerebrovascular disease or 
stroke, hypertension, heart failure (CHD), rheumatic, 
non rheumatic heart diseases and other vascular

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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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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The Bar diagram shows----Japan, the high income country of Asia the diagram shows 45 deaths due to stroke and nearly 30 
deaths from CHD.100 deaths from stroke and 45 deaths from CHD respectively in South Korea.
Philippines had 65 stroke death and 130 in CHD. Thailand had nearly 100 in stroke and 50 in CHD in 2004, which was nearly 
60 both stroke and CHD in study result of 2002. Singapore, another rich country of Asia the age standardized death rate 
shows 100 for CHD, but less than 50 deaths due to stroke. China, the highest populated country of Asia as well as in the 
world the age standardized death rate due to stroke was nearly 160 and 70 in CHD shown in 2002, which was almost same 
in the study result 2004. The distribution of death rate due to stroke and CHD in central Asian countries are-- In Kazakhstan 
it was 225 due to stroke and nearly 410 in CHD in 2004 which was 200 and nearly 380 in 2002. 150 deaths from stroke and 
approximately 370 death occurred in CHD in Uzbekistan in the year 2004 in relation to165 and 380 deaths respectively in 
2002. In Tajikistan death rate from stroke was >100 and 280 from CHD in 2004 which was nearly 90 and 340 respectively 
in 2002. In the Middle East countries of Asia, the result shows Jordan, Oman, Saudi Arabia and United Arab Amirates had 
>200, 180,175 and < 150 deaths respectively due to CHD, whereas 80, >50, 50 and >60 deaths from stroke in 2002. Kuwait 
had death rate of 100 for coronary heart disease and 40 for stroke in the study result of 2004. The bar diagram result in age 
standardized death rates in Iran was 220 from CHD and 99 in stroke shown in 2004 and it was 290 due to CHD and nearly 
100 due to stroke in 2002.
In Pakistan >235 death in CHD and 120 due to stroke, in India 238 in CHD and 125 in stroke, but in Bangladesh 215 in CHD 
and 115 stroke death in the result 2002. Indian death trend shown almost unchanged in the study result of 2004 in relation to 
2002. Among the South East Asian countries Indonesia, Malaysia is nearly 165,>100 in CHD and 100, 80 in stroke respec-
tively in the data in 2002. In 2004, Malaysia had nearly same mortality pattern. In Mongolia nearly 195 death from stroke, 
whereas >100 death of CHD in the study result in 2004.

2022  Volume 34  Number 0128

Global, Asian Trend and Risk Factors of Stroke and CHD of CVD                                 Rashid and Hossain

and economic development have been increasing in Asia 
for the last two to three decades32. The rate of type-2 DM or 
Insulin resistance syndrome and dyslipidaemia are progres-
sively increasing in most of the Asian countries and Bangla-
desh. In Bangladesh this trend have been dramatically 
increasing for last two decades39. Mean serum cholesterol 
levels are lower for adults in most Asian countries than in 
Western countries, but an increasing trend have been 
observed1. The genetic predisposition, race, awareness, 
secular trends of stroke and CHD and interaction between 
genetic and environmental factors may also contribute to the 
difference in CVD pattern between Asians and people living 
in other countries1. Not only the mortalities, nearly 18% in 
high income and 10% in low income countries suffers from 
disability adjusted life year (DALY) resulting from coronary 
arterial diseases only3.
East Asian countries have lower mortalities from CHD, but 
central Asian countries have higher mortality from both 
stroke and CHD5. Because more than half of the world’s 
population lives and half of the CVD burden is estimated to 
occur in the Asia, so prevention of CVD is a critical issue 
here7. Japan, China, Korea, Thailand, Singapore and some 
other Asian countries have adequate disease specific 
mortality data, but very limited in most other Asian 
countries. In Bangladesh both stroke and CHD are 
progressively increasing39. By 2030 in the world of all death 
and disability, 14.9% men and 13.1% female death will be 
due to CHD and Stroke will be responsible for 14.4% of all 
male and 11.8% of all female death4. So prevention and 
management of stroke and coronary heart disease is 
essential to reduce morbidity and mortality.
Materials and Methods: 
This observational study was done through using evidence 
from the published study articles of CVD in national and 
international journals, electronic databases such as MED-
LINE, EMBESE and PUBMED. We also manually checked 
references of relevant publications of stroke and CHD. 
Study period: Jan 2019-Dec 2019.
Brief Vascular pathology in relation to different profiles of 
CHD and stroke:
It is the risk factors and genetic interactions causing variable 
presentation of CHD and stroke at different regions of the 
world, but vascular pathology is very important. There are 2 
major types of vascular pathology leading to stroke, stroke 
subtypes and CHD. One is atherosclerosis and other is 
arteriosclerosis34,35. Major risk factors for atherosclerosis are 
dyslipidaemia, glucose abnormality, hypertension and 
smoking34. Arteriosclerosis, a small vascular pathology 
typically occurring in small penetrating arterioles, 
especially basal ganglions of brain, resulting from necrosis 
or apoptosis of smooth muscle cells of tunica media of blood 
vessels leading to micro–aneurysm formation causing 
intraparenchymal haemorrhage and fibrous proliferative 
changes to lacunar stroke. Risk factors for arteriosclerosis 
are primarily hypertension and secondarily glucose 
abnormality and metabolic syndrome34,35. Aging is a 
common risk factor for arteriosclerosis throughout the world.

Results: Data obtained from different sources presented as 
bar and dot diagram in relation to region, country to time for 
CHDand stroke used for descriptive observational study.

Figure 1: Age-standardized death rates per 100 000 for stroke (left) and
CHD (right) across countries in different regions of Asia in 2002. Data
from the World Health Organization, Department of Measurment and
Health Information. Patterns on the bars represent different regions:
Middle Eastern countries (   ), Central Asian countries (   ), South Asian
countries (   ), Southeast Asian countries (   ), East Asian countries (   ),
and non-Asian countries (open bars), USA indicates United Arab
Emirates; USA, United State of America; and UK, United Kingdom.

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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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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Figure 2. Age-standardized death rates per 100,000 for cardiovascular disease in different regions of Asia and western countries,
pattern on the bars represent different regions. 2004

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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The Bar diagram shows----Japan, the high income country of Asia the diagram shows 45 deaths due to stroke and nearly 30 
deaths from CHD.100 deaths from stroke and 45 deaths from CHD respectively in South Korea.
Philippines had 65 stroke death and 130 in CHD. Thailand had nearly 100 in stroke and 50 in CHD in 2004, which was nearly 
60 both stroke and CHD in study result of 2002. Singapore, another rich country of Asia the age standardized death rate 
shows 100 for CHD, but less than 50 deaths due to stroke. China, the highest populated country of Asia as well as in the 
world the age standardized death rate due to stroke was nearly 160 and 70 in CHD shown in 2002, which was almost same 
in the study result 2004. The distribution of death rate due to stroke and CHD in central Asian countries are-- In Kazakhstan 
it was 225 due to stroke and nearly 410 in CHD in 2004 which was 200 and nearly 380 in 2002. 150 deaths from stroke and 
approximately 370 death occurred in CHD in Uzbekistan in the year 2004 in relation to165 and 380 deaths respectively in 
2002. In Tajikistan death rate from stroke was >100 and 280 from CHD in 2004 which was nearly 90 and 340 respectively 
in 2002. In the Middle East countries of Asia, the result shows Jordan, Oman, Saudi Arabia and United Arab Amirates had 
>200, 180,175 and < 150 deaths respectively due to CHD, whereas 80, >50, 50 and >60 deaths from stroke in 2002. Kuwait 
had death rate of 100 for coronary heart disease and 40 for stroke in the study result of 2004. The bar diagram result in age 
standardized death rates in Iran was 220 from CHD and 99 in stroke shown in 2004 and it was 290 due to CHD and nearly 
100 due to stroke in 2002.
In Pakistan >235 death in CHD and 120 due to stroke, in India 238 in CHD and 125 in stroke, but in Bangladesh 215 in CHD 
and 115 stroke death in the result 2002. Indian death trend shown almost unchanged in the study result of 2004 in relation to 
2002. Among the South East Asian countries Indonesia, Malaysia is nearly 165,>100 in CHD and 100, 80 in stroke respec-
tively in the data in 2002. In 2004, Malaysia had nearly same mortality pattern. In Mongolia nearly 195 death from stroke, 
whereas >100 death of CHD in the study result in 2004.
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and economic development have been increasing in Asia 
for the last two to three decades32. The rate of type-2 DM or 
Insulin resistance syndrome and dyslipidaemia are progres-
sively increasing in most of the Asian countries and Bangla-
desh. In Bangladesh this trend have been dramatically 
increasing for last two decades39. Mean serum cholesterol 
levels are lower for adults in most Asian countries than in 
Western countries, but an increasing trend have been 
observed1. The genetic predisposition, race, awareness, 
secular trends of stroke and CHD and interaction between 
genetic and environmental factors may also contribute to the 
difference in CVD pattern between Asians and people living 
in other countries1. Not only the mortalities, nearly 18% in 
high income and 10% in low income countries suffers from 
disability adjusted life year (DALY) resulting from coronary 
arterial diseases only3.
East Asian countries have lower mortalities from CHD, but 
central Asian countries have higher mortality from both 
stroke and CHD5. Because more than half of the world’s 
population lives and half of the CVD burden is estimated to 
occur in the Asia, so prevention of CVD is a critical issue 
here7. Japan, China, Korea, Thailand, Singapore and some 
other Asian countries have adequate disease specific 
mortality data, but very limited in most other Asian 
countries. In Bangladesh both stroke and CHD are 
progressively increasing39. By 2030 in the world of all death 
and disability, 14.9% men and 13.1% female death will be 
due to CHD and Stroke will be responsible for 14.4% of all 
male and 11.8% of all female death4. So prevention and 
management of stroke and coronary heart disease is 
essential to reduce morbidity and mortality.
Materials and Methods: 
This observational study was done through using evidence 
from the published study articles of CVD in national and 
international journals, electronic databases such as MED-
LINE, EMBESE and PUBMED. We also manually checked 
references of relevant publications of stroke and CHD. 
Study period: Jan 2019-Dec 2019.
Brief Vascular pathology in relation to different profiles of 
CHD and stroke:
It is the risk factors and genetic interactions causing variable 
presentation of CHD and stroke at different regions of the 
world, but vascular pathology is very important. There are 2 
major types of vascular pathology leading to stroke, stroke 
subtypes and CHD. One is atherosclerosis and other is 
arteriosclerosis34,35. Major risk factors for atherosclerosis are 
dyslipidaemia, glucose abnormality, hypertension and 
smoking34. Arteriosclerosis, a small vascular pathology 
typically occurring in small penetrating arterioles, 
especially basal ganglions of brain, resulting from necrosis 
or apoptosis of smooth muscle cells of tunica media of blood 
vessels leading to micro–aneurysm formation causing 
intraparenchymal haemorrhage and fibrous proliferative 
changes to lacunar stroke. Risk factors for arteriosclerosis 
are primarily hypertension and secondarily glucose 
abnormality and metabolic syndrome34,35. Aging is a 
common risk factor for arteriosclerosis throughout the world.

Results: Data obtained from different sources presented as 
bar and dot diagram in relation to region, country to time for 
CHDand stroke used for descriptive observational study.

Source: Adopted from Cardiovascular Disease Epidemiology in Asia; circulation:  2013.

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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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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Figure 4. Age-standardized death rates per 100,000 for Ischaemic heart disease 2004, in different regions of Asia & Western Countries.  

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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The Bar diagram shows----Japan, the high income country of Asia the diagram shows 45 deaths due to stroke and nearly 30 
deaths from CHD.100 deaths from stroke and 45 deaths from CHD respectively in South Korea.
Philippines had 65 stroke death and 130 in CHD. Thailand had nearly 100 in stroke and 50 in CHD in 2004, which was nearly 
60 both stroke and CHD in study result of 2002. Singapore, another rich country of Asia the age standardized death rate 
shows 100 for CHD, but less than 50 deaths due to stroke. China, the highest populated country of Asia as well as in the 
world the age standardized death rate due to stroke was nearly 160 and 70 in CHD shown in 2002, which was almost same 
in the study result 2004. The distribution of death rate due to stroke and CHD in central Asian countries are-- In Kazakhstan 
it was 225 due to stroke and nearly 410 in CHD in 2004 which was 200 and nearly 380 in 2002. 150 deaths from stroke and 
approximately 370 death occurred in CHD in Uzbekistan in the year 2004 in relation to165 and 380 deaths respectively in 
2002. In Tajikistan death rate from stroke was >100 and 280 from CHD in 2004 which was nearly 90 and 340 respectively 
in 2002. In the Middle East countries of Asia, the result shows Jordan, Oman, Saudi Arabia and United Arab Amirates had 
>200, 180,175 and < 150 deaths respectively due to CHD, whereas 80, >50, 50 and >60 deaths from stroke in 2002. Kuwait 
had death rate of 100 for coronary heart disease and 40 for stroke in the study result of 2004. The bar diagram result in age 
standardized death rates in Iran was 220 from CHD and 99 in stroke shown in 2004 and it was 290 due to CHD and nearly 
100 due to stroke in 2002.
In Pakistan >235 death in CHD and 120 due to stroke, in India 238 in CHD and 125 in stroke, but in Bangladesh 215 in CHD 
and 115 stroke death in the result 2002. Indian death trend shown almost unchanged in the study result of 2004 in relation to 
2002. Among the South East Asian countries Indonesia, Malaysia is nearly 165,>100 in CHD and 100, 80 in stroke respec-
tively in the data in 2002. In 2004, Malaysia had nearly same mortality pattern. In Mongolia nearly 195 death from stroke, 
whereas >100 death of CHD in the study result in 2004.

and economic development have been increasing in Asia 
for the last two to three decades32. The rate of type-2 DM or 
Insulin resistance syndrome and dyslipidaemia are progres-
sively increasing in most of the Asian countries and Bangla-
desh. In Bangladesh this trend have been dramatically 
increasing for last two decades39. Mean serum cholesterol 
levels are lower for adults in most Asian countries than in 
Western countries, but an increasing trend have been 
observed1. The genetic predisposition, race, awareness, 
secular trends of stroke and CHD and interaction between 
genetic and environmental factors may also contribute to the 
difference in CVD pattern between Asians and people living 
in other countries1. Not only the mortalities, nearly 18% in 
high income and 10% in low income countries suffers from 
disability adjusted life year (DALY) resulting from coronary 
arterial diseases only3.
East Asian countries have lower mortalities from CHD, but 
central Asian countries have higher mortality from both 
stroke and CHD5. Because more than half of the world’s 
population lives and half of the CVD burden is estimated to 
occur in the Asia, so prevention of CVD is a critical issue 
here7. Japan, China, Korea, Thailand, Singapore and some 
other Asian countries have adequate disease specific 
mortality data, but very limited in most other Asian 
countries. In Bangladesh both stroke and CHD are 
progressively increasing39. By 2030 in the world of all death 
and disability, 14.9% men and 13.1% female death will be 
due to CHD and Stroke will be responsible for 14.4% of all 
male and 11.8% of all female death4. So prevention and 
management of stroke and coronary heart disease is 
essential to reduce morbidity and mortality.
Materials and Methods: 
This observational study was done through using evidence 
from the published study articles of CVD in national and 
international journals, electronic databases such as MED-
LINE, EMBESE and PUBMED. We also manually checked 
references of relevant publications of stroke and CHD. 
Study period: Jan 2019-Dec 2019.
Brief Vascular pathology in relation to different profiles of 
CHD and stroke:
It is the risk factors and genetic interactions causing variable 
presentation of CHD and stroke at different regions of the 
world, but vascular pathology is very important. There are 2 
major types of vascular pathology leading to stroke, stroke 
subtypes and CHD. One is atherosclerosis and other is 
arteriosclerosis34,35. Major risk factors for atherosclerosis are 
dyslipidaemia, glucose abnormality, hypertension and 
smoking34. Arteriosclerosis, a small vascular pathology 
typically occurring in small penetrating arterioles, 
especially basal ganglions of brain, resulting from necrosis 
or apoptosis of smooth muscle cells of tunica media of blood 
vessels leading to micro–aneurysm formation causing 
intraparenchymal haemorrhage and fibrous proliferative 
changes to lacunar stroke. Risk factors for arteriosclerosis 
are primarily hypertension and secondarily glucose 
abnormality and metabolic syndrome34,35. Aging is a 
common risk factor for arteriosclerosis throughout the world.

Results: Data obtained from different sources presented as 
bar and dot diagram in relation to region, country to time for 
CHDand stroke used for descriptive observational study.
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Figure 3. Age-standardized death rates per 100,000 for cerebrovascular disease 2004, in different regions of Asia & Western Countries. 

Source: Adopted from Cardiovascular Disease Epidemiology in Asia; circulation: 2013.

Source: Adopted from Cardiovascular Disease Epidemiology in Asia; circulation: 2013.

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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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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The Bar diagram shows----Japan, the high income country of Asia the diagram shows 45 deaths due to stroke and nearly 30 
deaths from CHD.100 deaths from stroke and 45 deaths from CHD respectively in South Korea.
Philippines had 65 stroke death and 130 in CHD. Thailand had nearly 100 in stroke and 50 in CHD in 2004, which was nearly 
60 both stroke and CHD in study result of 2002. Singapore, another rich country of Asia the age standardized death rate 
shows 100 for CHD, but less than 50 deaths due to stroke. China, the highest populated country of Asia as well as in the 
world the age standardized death rate due to stroke was nearly 160 and 70 in CHD shown in 2002, which was almost same 
in the study result 2004. The distribution of death rate due to stroke and CHD in central Asian countries are-- In Kazakhstan 
it was 225 due to stroke and nearly 410 in CHD in 2004 which was 200 and nearly 380 in 2002. 150 deaths from stroke and 
approximately 370 death occurred in CHD in Uzbekistan in the year 2004 in relation to165 and 380 deaths respectively in 
2002. In Tajikistan death rate from stroke was >100 and 280 from CHD in 2004 which was nearly 90 and 340 respectively 
in 2002. In the Middle East countries of Asia, the result shows Jordan, Oman, Saudi Arabia and United Arab Amirates had 
>200, 180,175 and < 150 deaths respectively due to CHD, whereas 80, >50, 50 and >60 deaths from stroke in 2002. Kuwait 
had death rate of 100 for coronary heart disease and 40 for stroke in the study result of 2004. The bar diagram result in age 
standardized death rates in Iran was 220 from CHD and 99 in stroke shown in 2004 and it was 290 due to CHD and nearly 
100 due to stroke in 2002.
In Pakistan >235 death in CHD and 120 due to stroke, in India 238 in CHD and 125 in stroke, but in Bangladesh 215 in CHD 
and 115 stroke death in the result 2002. Indian death trend shown almost unchanged in the study result of 2004 in relation to 
2002. Among the South East Asian countries Indonesia, Malaysia is nearly 165,>100 in CHD and 100, 80 in stroke respec-
tively in the data in 2002. In 2004, Malaysia had nearly same mortality pattern. In Mongolia nearly 195 death from stroke, 
whereas >100 death of CHD in the study result in 2004.
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and economic development have been increasing in Asia 
for the last two to three decades32. The rate of type-2 DM or 
Insulin resistance syndrome and dyslipidaemia are progres-
sively increasing in most of the Asian countries and Bangla-
desh. In Bangladesh this trend have been dramatically 
increasing for last two decades39. Mean serum cholesterol 
levels are lower for adults in most Asian countries than in 
Western countries, but an increasing trend have been 
observed1. The genetic predisposition, race, awareness, 
secular trends of stroke and CHD and interaction between 
genetic and environmental factors may also contribute to the 
difference in CVD pattern between Asians and people living 
in other countries1. Not only the mortalities, nearly 18% in 
high income and 10% in low income countries suffers from 
disability adjusted life year (DALY) resulting from coronary 
arterial diseases only3.
East Asian countries have lower mortalities from CHD, but 
central Asian countries have higher mortality from both 
stroke and CHD5. Because more than half of the world’s 
population lives and half of the CVD burden is estimated to 
occur in the Asia, so prevention of CVD is a critical issue 
here7. Japan, China, Korea, Thailand, Singapore and some 
other Asian countries have adequate disease specific 
mortality data, but very limited in most other Asian 
countries. In Bangladesh both stroke and CHD are 
progressively increasing39. By 2030 in the world of all death 
and disability, 14.9% men and 13.1% female death will be 
due to CHD and Stroke will be responsible for 14.4% of all 
male and 11.8% of all female death4. So prevention and 
management of stroke and coronary heart disease is 
essential to reduce morbidity and mortality.
Materials and Methods: 
This observational study was done through using evidence 
from the published study articles of CVD in national and 
international journals, electronic databases such as MED-
LINE, EMBESE and PUBMED. We also manually checked 
references of relevant publications of stroke and CHD. 
Study period: Jan 2019-Dec 2019.
Brief Vascular pathology in relation to different profiles of 
CHD and stroke:
It is the risk factors and genetic interactions causing variable 
presentation of CHD and stroke at different regions of the 
world, but vascular pathology is very important. There are 2 
major types of vascular pathology leading to stroke, stroke 
subtypes and CHD. One is atherosclerosis and other is 
arteriosclerosis34,35. Major risk factors for atherosclerosis are 
dyslipidaemia, glucose abnormality, hypertension and 
smoking34. Arteriosclerosis, a small vascular pathology 
typically occurring in small penetrating arterioles, 
especially basal ganglions of brain, resulting from necrosis 
or apoptosis of smooth muscle cells of tunica media of blood 
vessels leading to micro–aneurysm formation causing 
intraparenchymal haemorrhage and fibrous proliferative 
changes to lacunar stroke. Risk factors for arteriosclerosis 
are primarily hypertension and secondarily glucose 
abnormality and metabolic syndrome34,35. Aging is a 
common risk factor for arteriosclerosis throughout the world.

Results: Data obtained from different sources presented as 
bar and dot diagram in relation to region, country to time for 
CHDand stroke used for descriptive observational study.

 
Figure 5: Prevalence of CVD in Bangladesh over the time. (1980-2020)

Courtesy: “Prevalence of cardiovascular disease among Bangladeshi
adult population: a systematic review and meta-analysis of the studies.”
Chowdhury et al.

Figure 6 : Prevalence of CHD and heart diseases in Bangladesh over the time.

Courtesy: “Prevalence of cardiovascular disease among Bangladeshi
adult population: a systematic review and meta-analysis of the studies.”
Chowdhury et al.
In UK, 45 death due to stroke and nearly 100 in CHD in 2002, in 2004 nearly 
same death rate from stroke, 90 in CHD. 
In France age standardized death from stroke was 25 and 30 from CHD shown 
in 2002 and it was nearly same in the study of 2004. 
In Spain around 40 death from stroke and 52 deaths from CHD.
In Italy in 2004 the age standardized death from stroke was 45 and 52 in CHD.
In Germany 43 death from stroke and near about 95 death from CHD.
In Finland 45 death due to stroke, but nearly 110 death due to CHD in the study 
of 2004.
Australia had nearly 30 death resulting from stroke and 70 in CHD in age 
standardized death rates in 2004. In another study in 2002 the pattern was 
nearly same there.
In New Zealand, the age adjusted death rate from stroke was approximately 40 
and more than 95 from CHD in 2004, but 46 in stroke and 100 death due to 
CHD in the study result of 2002.

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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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 
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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 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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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 
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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 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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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 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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apparently healthy male cement factory workers, working in a 
cement factory for 2 years or more, with age ranging from 20 to 
50 years were study group and forty six age, BMI and socioeco-
nomic condition matched apparently healthy male subjects from 
different areas of Dhaka city were control group based on the 
inclusion and exclusion criteria. Subjects with history of 
respiratory disease, acute infection, cardiac disease, haemato-
logical disease, liver disease, renal disease, malignancies, 
hypertension; history of taking anticoagulant, chemotherapy, 
iron therapy and recent history of blood transfusion were 
excluded from the study. 
After selection of the subjects informed written consent was 
taken from them. The research work was carried out after 
obtaining ethical clearance Ethical Review Committee of Dhaka 
Medical College, Dhaka. All the information were recorded in a 
pre-designed schedule. With aseptic precaution, 2 ml of venous 
blood were collected from ante-cubital vein, the blood sample 
was taken in a tube with EDTA anticoagulant for determination 
of platelet count. This parameter was determined using Horiba 
Pentra DX Nexus automated haematology analyzer. The 
collected blood sample was analyzed in the Department of 
Laboratory Medicine, Dhaka Medical College hospital, Dhaka. 
Statistical analysis was performed by using SPSS (Statistical 
Package for Social Sciences) Version 16. Data were presented 
as mean and standard deviation (mean±SD). Unpaired 
Student’s ‘t’ test was done to compare between the groups and 
correlation was analyzed by Pearson’s correlation co-efficient 
(r) test. p value of < 0.05 was taken as level of significance.
Results:
In this study no statistical differences were observed in age, 
BMI, socioeconomic condition, systolic and diastolic blood 
pressure (Table I).
Table- I: General characteristics of the subjects in both groups (N=92).

Data shown as Mean ± SE, Staistical analysis was done by 
Unpaired Student’s ‘t’ test, ns = not significant, Control=Healthy 
adult subjects not exposed to cement dust, BMI=Body mass 
index, BP= blood pressure.
The platelet count was significantly higher in the cement dust 
exposed subjects in comparison to the control group (Table II, 
Figure 1). 
Table-II: Study parameters of the subjects in both groups (N=92).

Data were shown as mean± SE .Statistical analysis was done by 
Unpaired Student’s ‘t’ test (a) for comparison between groups. N= 
total  number of  subjects.  * = Total count of Platelet of cement 
mill workers vs control group ,  *** = p  < 0.001  , n= number of 
subjects in each group. 

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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