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Stroke and Coronary Heart Diseases,
Global and Asian Trend and Risk Factors -A Perspective
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K{bstract \

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.
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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
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Introduction: about risk factors and metabolic abnormalities for CVD in Asia®.

Cardiovascular Diseases (CVD) is the leading cause There are three main risk factors — smoking, hypertension, serum
of death in the world, accounting for 30% of death cholesterol and regional variations of CHD and stroke based on
globally'. The major cardiovascular diseases include differences in conventional risk factors. Hypertension plays an
coronary heart diseases, Cerebrovascular disease or important role in the development of heart diseases and stroke in
stroke, hypertension, heart failure (CHD), rheumatic, Asia than in Western countries. The prevalence of obesity,
non rheumatic heart diseases and other vascular overweight due to lifestyle changes resulting from industrialization
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and economic development have been increasing in Asia
for the last two to three decades®?. 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 decades®. Mean serum cholesterol
levels are lower for adults in most Asian countries than in
Western countries, but an increasing trend have been
observed!. 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 countries!. 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 only?>.

East Asian countries have lower mortalities from CHD, but
central Asian countries have higher mortality from both
stroke and CHD?. 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
here’. 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 increasing®. 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 death*. 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
arteriosclerosis®*¥, Major risk factors for atherosclerosis are
dyslipidaemia, glucose abnormality, hypertension and
smoking®. 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 syndrome3**. 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 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 (I]), Central Asian countries (EI), South Asian
countries (M), Southeast Asian countries (#), East Asian countries (£3),
and non-Asian countries (open bars), USA indicates United Arab
Emirates; USA, United State of America; and UK, United Kingdom.
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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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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

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

Source: Adopted from Cardiovascular Disease Epidemiology in Asia; circulation: 2013.
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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.
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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 countries'. 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 4th°. In Japan
stroke rates increased dramatically, but CHD did not rise sharply
over the last century?.

Higher sodium, lower calcium and higher alcohol consumption
may contribute to the higher prevalence of hypertension and
stroke for Japanese®**’. 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 Japanese??. 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
arcas of Japan in the past decades!!. The age adjusted mortality
from CVD in Japan is decreasing from 1984,

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 women®. 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 here’. 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 female®.

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 Asia*.

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 CHD?. Approximately 3 million
Chinese died from CVD annually which accounted 41% of deaths
from any causes in 2009°. 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 stable.
Hypertension, high salt and moderate cholesterol intake and
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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 life*>. 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 — 1994!°. Among Asian countries intake of
total and saturated fat is highest (31%) in Singapore®. 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 countries®.
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 CHD*. The
Urban prevalence is more than the rural areas*. 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 rising’. CVD
death rate is rising in Bangladeshi population and it is about 5%
regardless of type for the last few years®. Prevalence is higher
in urban (8%) to rural areas (2%)¥. 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%"5.

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 Arabia’'. Over 75% Egyptians are obese or
over weight and 67%in Iraq and Jordan®!. 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%?°. 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 years’.

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 USA’. 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 Sweden’.

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 countries®>. 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 decline®4,

In Latin America, approximately 28% of all deaths are
attributable to CHD higher (35%) than stroke (29%). During
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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 countries®. In 2001, only
3 million CVD death occurred in high income countries
compared to 13million in low-medium income countries®!.
People live in high-income countries, where CHD is the
dominant from of CVD, which is 2-5 times higher than stroke?.
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 CHD*.,

The highest CVD death rate among high income countries are
Finland, Ireland, and Scotland and low in the France, Spain and
Italy?.

In Latin America, approximately 28% of all deaths in this
region are attributable to CVD with CHD higher (35%) than
stroke (29%)*. 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 1970-2002324,

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 Asia’. APCSC results show that
the hazard ratios of DM for ischemic stroke and CHD are
similar for both Asian and western countris'®.

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 fashion®.
Serum total cholesterol is a risk factor for CHD in Asian
countries'. A consistent positive association of total and LDL
cholesterol level and the risk of CHD is found in some Asian
countries®.

Smoking is a potent risk factor not only for CHD, but also for
stroke?. The impact of smoking is much stronger in men than
women (13-27)% versus (2-7)% in respect to CHD?. Although
the prevalence of current smoking has declined from 82% in
1965 t032% 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 countries®.

Atherosclerosis is very common in Western populations and is
reflected in high CHD’. 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 week®. 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 intake’. 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 decade®.
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 risk®.
Many epidemiological studies in the United States have
reported a positive association between serum total and LDL
cholesterol levels and the risk of ischemic stroke®. 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 stroke?.

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 CHD"™. Stroke will be responsible for 10.4% of all male
deaths and 11.8% of all female death'>. 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
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countries results in increase in death rates from stroke and
CHD. Risk factors have potentiating rather than additive effect
on stroke and CHD.

Nationwide approaches to hypertension management, smoking
prevention, control of metabolic risk factors would be of value
to reduce mortality from Asia, Africa, Eastern Europe and other
low-medium income countries. Improvement of surveillance
and aftercare of treatment of stroke and CHD in these regions
will effectively reduce death rates.

Conclusion:

Asian countries have disproportionately high morbidity and
mortality from stroke with increasing tendency to CHD, but
CHD in Western countries which may be due to complex
interaction of genetic and environmental factors, smoking,
hypertension and metabolic abnormalities. Urbanization,
industrialization, office based sedentary work lack of physical
exercise and high fatty diet play important role causing CVD.
Death rate is higher in male sex from both CHD and stroke
worldwide.

Conflict of Interest: None.

References:

1. Hong Y. Burden of cardiovascular disease in Asia: Big
challenges and Ample opportunities for action and maleing a
difference. Clinical chemistry. 2009: 1450-1452.
https://doi.org/10.1373/clinchem.2009.125369

PMid: 19498049

2. Gaziano T, Gaziano JM. Global burden of cardiovascular
disease, In Heart diseases: A text book of cardiovascular
medicine. 9th ed. Braunwold (ed). Philadelphia: Elsevier
Sauaders; 2009.

3. WHO statistical information system, cause of death: mortality
and health status. Available at: http:// www.who.int/research/en
4 WHO The global burden of disease. Available at :
http://www.who.int/ topic/ global burden of disease/ea/

5. Ohira T. ISO H. Cardiovascular disease Epidemiology in
Asia. Circulation 201...77, 1646.
https://doi.org/10.1253/circj.CJ-13-0702

PMid:23803294

6. Sasayama S. Heart disease in Asia. Circulation. 2008; 118:
2669-71.
https://doi.org/10.1161/CIRCULATIONAHA.108.837054
PMid:19106388

7. Ueshima H., Sekikawh A., Miara K., Turin C.T., Takashima
N., Kita Y., et al. Cardiovascular disease and Risk factors in
Asia. Circulation. 2008;118: 2702-2709.
https://doi.org/10.1161/CIRCULATIONAHA.108.790048
PMid:19106393 PMCid:PMC3096564

8. Suh I. Cardiovascular mortality in Koria. A country
experiencing epidemiological transition. Acta cardiof. 56;
75-81.

https://doi.org/10.2143/AC.56.2.2005621

PMid: 11357928

9. Hu SS, Kong LZ, Gao RL, Zhu ML, Wang W, Wanj YJ, et al.
Outline of the report on cardiovascular disease in China, 2010.
Biomed Environ S Ci. 2012; 25:251-256.

10. Venketa Susramauian N. Trends in cerebrovascular mortality
in Singapore. 1970-1994. Int J Epidemiol. 1998; 27:15-19.
https://doi.org/10.1093/ije/27.1.15

PMid:9563688

11. ISO H, Shimamoto T, Naito Y, Sato S, Kitaweerat, lida M, et
al. Effects of a long-term hypertension control program on stroke
incidence and prevalence in a rural community in northwestern
Japan. Stroke. 1998; 29: 1510-1518.

https://doi.org/10.1161/01.STR.29.8.1510
PMid:9707185

12. WHO The global burden of disease. Available at:
http://www.who.int/research/en/ (Accessed on Feb 19,019)

13. Imano H, Kitamura A, Kiyama M, Ohira T, Yamagishi K, et
al. Trends for blood pressure and its contribution to stroke
incidence in the middle aged Japanese population: The
circulatory risk in communities study ( CIRCS). Stroke. 2009;
40: 1571-1577.

https://doi.org/10.1161/STROKEAHA.108.538629
PMid: 19342607

14. Fact Sheet: No.312: Diabetes [internet]. Geneva: WHO; Nov
2009. Available from: http://www.who.int/media centre/
factsheets/ea/ Accessed on Jan 2019.

15. Wids, Roglic G, Green A, King H. Global prevalence
ofdiabetes: estimates for the year 2000 and projection for 2030.
Diabetes care. 2004; 27: 1047-1053.

https://doi.org/10.2337/diacare.27.5.1047
PMid: 15111519

16. Matriniok ALC, Lee CMM, Ueshima H, Suh I, Lam TH, Gu
D. Woodward M; for the Asia Pacific cohort studies
collaboration. Hypertension: its prevalence and population
attributable Fraction for mortality from cardiovascular disease in
the Asia- pacific region. J Hypertens. 2007; 25: 73 -79.

https://doi.org/10.1097/HJH.0b013e328010775f
PMid:17143176

17. Perkovic V, Huxley R, Wu Y, Prabhakaran D, Mac Mahon S.
The burden of blood pressure related disease: a neglected priority
for global health. Hypertension. 2007; 50: 991-997.

https://doi.org/10.1161/HYPERTENSIONAHA.107.095497
PMid: 17954719

18. Asia pacific Cohort studies collaboration. The effects of
diabetes on the risks of major cardiovascular diseases and death in
Asia-Pacific region. Diabetes care. 2003; 26:360-366.

https://doi.org/10.2337/diacare.26.2.360
PMid: 12547863

19. Asia pacific Cohort studies collaboration. Cholesterol,
Coronary heart disease and stroke in the Asia pacific region. Tut J
Epidemiol. 2003; 32:563 - 572.

https://doi.org/10.1093/ije/dyg106
PMid: 12913030
20. Cui. R, ISO H, Toyoshima H, Date C, Yamamoto A, Kikuci,

2022 Volume 34 Number 01 MEDICINE

@

today



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

Rashid and Hossain

et al. Serum total cholesterol level and risk of mortality from
stroke and coronary heart disease in Japanese: The JACC study.
Atherosetenoses. 2007; 194: 415 - 420.

https://doi.org/10.1016/j.atherosclerosis.2006.08.022
PMid:16970954

21. Di Angelantonio E, Sarwar N, PerryP, Kaptoge S, Ray KK,
Thompson A, et al. Major lipids, Apolipoproteains, and risk of
vascular disease. JAMA. 2009; 302: 1993 - 2000.

https://doi.org/10.1001/jama.2009.1619
PMid:19903920 PMCid:PMC3284229

22.ISO H, Satos, Kitamura A, Naito Y, Shimamato T, Komachi
Y, et al. Fat and protein intakes and risk of intraparenclymal
haemorage, among middle aged Japanese. Am J Epidemio.
2003; 157: 32- 39.

https://doi.org/10.1093/aje/kwfl166
PMid: 12505888

23. Kitamura A, Sato S, Kiyama M, Imanoh H, ISO H, Okado
T, et al. Trends in the incidence of coronary heart disease and
stroke and their risk factors in japan, 1964 to 2003: The Akita -
Osaka study. J Am coll cardiol. 2008; 52: 71 - 79.

https://doi.org/10.1016/j.jacc.2008.02.075
PMid: 18582638

24. Marrow M, Barra clough S. Tobacco control and gender in
south- east Asia: part II: Singapore and Vietnam. Health promo
int. 2003; 18; 373 - 380.

https://doi.org/10.1093/heapro/dag403
PMid: 14695368

25. Matriniuk ALC, Lee CMY, Lam TH, Huxley R, Suh I,
Jamrozik K, et al. Woodward M; for the Asia-Pacific Cohort
studies collaboration. The fraction of ischaemic heart disease
and stroke attributable to smoking in the WHO Western Pacific
and South - East Asian regions. Tob control. 2006; 15: 181-188.

https://doi.org/10.1136/tc.2005.013284
PMid: 16728748 PMCid:PMC2564655

26. Coronary heart disease in sevencountries: XVII : The diet.
Circulation. 1970; 41(supl I):1-162-1-183.

https://doi.org/10.1161/01.CIR.41.4S1.1-162

27. Ueshima H. Trends in Asia. In: Marmot M, Elliott P, eds.
Coronary heart disease Epidemiology : From aetiology to public
health. 2nd ed. Oxford, United Kingdom: Oxford university
press; 2005: 102-112.

28. Zimmet P, Magliano D, Matsuzawa Y, et al. The metabolic
syndrome: a globalpublichealth. 2005; 12: 295-300.

https://doi.org/10.5551/jat.12.295
PMid:16394610

29. Kitakazi M. Trends in characteristic of CVD in Asia and
Japan: The importance of Epidemiological studies and beyond.
30. Yusuf S, Hawkea S, Ouapuu S, Daus T, Avezum A, Lanas
F, et al. Effects of potentially modifiable risk factors associated
with myocardial infarction in 52 countries ( The INTERHEART
study): case control study. Lancet. 2004; 364: 937 - 52.

https://doi.org/10.1016/S0140-6736(04)17018-9

MEDICINE 2022 Volume 34 Number 01
today

31. Lopez AD et al (eds): Global burden of disease and risk
factors. Washington, DC: Oxford university press; 2006.
https://doi.org/10.1596/978-0-8213-6262-4

32. Gaziano AT, Gaziano MJ. 'Epidemiology of cardiovascular
disease'. In: Fauci, A.S. Braunwald, E. Kasper, D.L. Hauser,
S.L. Longo, D.L. Jameson, eds. Harrison's Principles of Internal
Medicine. Vol-1. New York: McGraw-Hill book inc; 2012.

33. Jamison DT (eds). Disease control 1 priorities in developing
countries. 2nd ed. Washington, DC:Oxford university press;
2006.

34. Komishi M, ISO H, Kamachi Y, lida M, Shimamoto T,
Jacobs DR Jr, et al. Associations of serum total cholesterol,
different types of stroke and stenosis distribution of cerebral
arteries: The AKITA pathology study. Stroke. 1993; 24:954 -
964.

https://doi.org/10.1161/01.STR.24.7.954

PMid:8322395

35. Komishi M, ISO H, Kamachi Y, ISO H, lida M, Naito Y, et
al. Secular trends in atherosclerosis of coronary arteries and
basal  cerebral arteries in  japan: The  AKITA
pathology. Arteriosclerosis. 1990; 535 - 540.
https://doi.org/10.1161/01.ATV.10.4.535

PMid:2369364

36. Umesawa M, ISO H, Date C, Yamamoto A, Toyoshima H,
Watanase Y, et, al. Relations between dietery sodium and
potassium intake and mortality from cardiovascular disease: The
Japan collaboration cohort study for evaluation of cancer risks.
Am J ClinNutr. 2008; 88:195-202.
https://doi.org/10.1093/ajcn/88.1.195

PMid: 18614741

37. Umesawa M, Satos, Imano H, Kitamura A, Shimamoto T,
Yamagishi K, et al. Relations between protein intake and blood
pressure in Japanese men and women: The circulatory risk in
communities study (CIRCS). Am J ClinNutr. 2009; 90:377-384.
https://doi.org/10.3945/ajcn.2008.27109

PMid: 19515740

38. Yamagishi K, ISO H, Date C, Fukui M, Wakai K, Kikuchi S,
et al. Fish, W-3 poly unsaturated falls a c....and mortality from
cardiovascular disease in a nationwide community based cohort of
Japanese: The JACC study. J Am Collcardiol. 2008; 52: 988 -996.
https://doi.org/10.1016/j.jacc.2008.06.018

PMid: 18786479

39. Chowdhury MZI, Haque MA, Farhana Z, Anik AM,
Chowdhury AH, Haque SM, et al. Prevalence of cardiovascular
disease among Bangladeshi adult population: a systemic review
and meta - analysis of the studies: Vascular Health and Risk
Management. 2018:14 165-181.
https://doi.org/10.2147/VHRM.S166111

PMid:30174432 PMCid:PMC6110270

(3)



