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ABSTRACT

espite progress in the availability of effec-

tive and safe prevention strategies world-

wide, cardiovascular disease (CVD) remains
the leading cause of death and premature death glob-
ally (1). Among the 18.6 million CVD deaths worldwide
in 2019, 58% occurred in Asia (2). As the continent with
the largest population and greatest diversity of ethnic-
ities, cultures, socioeconomic status, and health care
systems, Asia faces many challenges in CVD preven-
tion and treatment. Timely information on the bur-
dens and epidemiological features of CVD in Asian
countries is crucial to understanding the challenges
and orienting the development of reasonable policies,
strategies, and actions to combat the CVD epidemic.
Thus, the aim of this review article was to identify
and summarize the key features of the CVD epidemic
and highlight the challenges that they create with
respect to CVD prevention in Asian countries.

The data presented in this review are mainly
drawn from 4 sources. The first data source is the
open database of the GBD (Global Burden of Disease)
study in the Global Health Data Exchange of The
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Institute for Health Metrics and Evaluation (2). This
open database provides freely available information
on the mortality rate, number, and proportion of
deaths from various diseases at global, regional, and
country levels by sex and age group. The details of
relevant methodology and quality assessment are
available on published papers or on the GBD study
website (1-3). The second data source used is World
Population Prospects 2019, a report by the Depart-
ment of Economic and Social Affairs, Population
Division of the United Nations (UN) (4). The Asian
countries and geographic regions referred to in the
present review are in accordance with the classifi-
cations of this UN official report. This official report
provides demographic data for Asian countries by
year. The third data source is World Health Statistics
2020, an updated report of the World Health Orga-
nization (5). Updated data for life expectancy at birth
and comparable estimates of major CVD risk factors
in Asian countries were extracted from this report.
The final data source was the PubMed database,
which was searched for relevant publications
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Epidemiology of Cardiovascular Diseases in Asia

ABBREVIATIONS
AND ACRONYMS

ASCVD = atherosclerotic
cardiovascular diseases

BMI = body mass index

CMNND = communicable,
maternal, neonatal, and
nutritional diseases

regarding CVD epidemiology in Asian re-
gions or countries. Through the study of the
available data and published reports, the
following epidemiological features of CVD in
Asia were identified.

CVD IS THE LEADING CAUSE OF
DEATH IN ASIA AND IS AN
INCREASING EPIDEMIC

CVD = cardiovascular di

DALYs = disability-adjusted
life-years

GBD = global burden of disease

IHD = ischemic heart disease

CVD was the leading cause of death in Asia in
2019, causing 10.8 million deaths, which were
approximately 35% of the total deaths in Asia

(2). Nearly 39% of these CVD deaths were
premature (defined as the death of a person age <70
years). The proportion of premature deaths was
notably higher than that of premature CVD deaths in
the United States (23%), Europe (22%), and globally
(34%). Most CVD deaths (87%) were due to ischemic
heart disease (IHD) (47%) or stroke (40%) (2). From
1990 to 2019, the number of CVD deaths in Asia
increased from 5.6 million to 10.8 million, the propor-
tion of CVD deaths in total deaths increased from 23%
to 35%, and crude CVD mortality rates increased
continuously in both men and women (Figure 1A).
Whereas the growing crude CVD mortality rates indi-
cate the increasing burden of CVD in Asian pop-
ulations, the fall in age-standardized CVD mortality
(Figure 1B) implies that the trend in the crude mortality
rate was driven mainly by demographic changes (2).

In addition to the impact of demographic changes,
increasing CVD epidemics in Asia are likely the
consequence of complex effects from changes in so-
cioeconomics, living environments, lifestyles, preva-
lence of CVD risk factors, and capacities to prevent
and treat CVD (6,7).

DIFFERENCES IN THE CRUDE CVD
MORTALITY RATE AMONG ASIAN REGIONS
AND COUNTRIES

There were remarkable geographic differences in
crude CVD mortality rates among Asian countries in
2019 (2). The reason for comparing crude CVD mor-
tality rates instead of age-standardized CVD mortality
rates was that comparisons of age-standardized CVD
mortality rates among Asian countries would be at the
expense of overestimating the CVD burdens and
medical resource requirements in low-income or un-
derdeveloped countries with lower proportions of
older people than that in the standardized age
structure and underestimating the CVD burdens and
medical resource requirements in countries with
larger proportions of older people than in the stan-
dardized age structure.
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Crude CVD mortality rates in Asian countries by
region are shown in the Central Illustration. The
highest CVD mortality rate in Asia was in Georgia
(810.7 per 100,000 population) and the lowest in
Qatar (39.1 per 100,000 population), with a 20-fold
difference between the highest and lowest rates.
Whereas the CVD mortality rate varied among
different countries within the same region, especially
in Western Asia, CVD rates were generally higher in
countries of Central and Eastern Asia than in South-
ern and Southeast Asia. The lowest CVD mortality
rate in Central Asian countries was even higher than
the highest mortality rate among countries of South-
ern Asia. The proportion of premature CVD deaths
among total CVD deaths was substantially lower in
high-income Asian countries, especially in Japan
(11%) and Israel (15%), but was significantly higher in
many low- and middle-income Asian countries. Dif-
ferences in age-standardized CVD mortality among
Asian regions have also been reported in several
published studies (7-9).

DOMINANT SUBTYPES OF CVD AMONG ASIAN
REGIONS AND COUNTRIES

Whereas IHD and stroke are the most common causes
of CVD in Asia in general, epidemics of these 2 types
of CVD varied substantially among Asia regions and
countries. IHD was the most dominant cause of CVD
deaths in Central, Western, and Southern Asia, ac-
counting for 62%, 60%, and 57% of CVD deaths,
respectively, whereas stroke deaths were more com-
mon than IHD deaths in Eastern and Southeastern
Asia (Figure 2) (2). There were marked differences
between IHD mortality and stroke mortality in some
Asian countries (Figure 3). For example, IHD mortality
was approximately 7 times higher than stroke mor-
tality in Lebanon and more than 3 times higher than
stroke mortality in Armenia and Uzbekistan. Howev-
er, stroke mortality was more than 1.5 times higher
than IHD mortality in Myanmar, Vietnam, and North
Korea. Data from a published report of the GBD Study
showed a similar dominant subtype of CVD as the
cause of premature CVD deaths in Asian countries
(10). In China, the dominant subtype of CVD deaths
has transitioned from stroke to IHD owing to a
considerable decline in hemorrhagic stroke deaths
and an increase in IHD deaths (11,12). However, the
underlying cause of the differences in the dominant
CVD subtypes among Asian regions or countries is not
yet well understood.

Peripheral artery disease and heart failure are also
considered important CVD subtypes owing to their
increasing morbidities worldwide with harmful
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FIGURE 1 CVD Mortality From 1990 to 2019 in Asia
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(A) Crude CVD mortality (per 100,000 population) from 1990 to 2019 in men (green line), women (blue line), and the total population (red line) in Asia. (B) Age-
standardized CVD mortality (per 100,000 population) from 1990 to 2019 in men (green), women (blue), and total population (red) in Asia. All data were obtained
from the open database of the Global Burden of Disease Study in the Global Health Data Exchange (2). CVD = cardiovascular diseases.

outcomes (13,14). However, updated epidemiological
data for these 2 subtypes of CVD in Asian countries
are limited.

CHARACTERISTICS OF THE TRANSITIONS IN
CVD EPIDEMIOLOGY

The fundamentals of the theoretical framework of
epidemiological transition are that the health status
and characteristics of disease spectrums in different
countries are linked to their socioeconomic environ-
ments (15-17). Therefore, the characteristics of dis-
ease spectrums in countries at different stages of
economic development may feature different transi-
tion stages of the CVD epidemic. It is critical to
recognize the characteristics of different transition
stages of the CVD epidemic in different Asian coun-
tries to guide the identification of priority issues in
public health, resource allocation, and research in
these countries.

This review not only compares the characteristics
of disease spectrums (ie, distributions of relevant
disease categories in total deaths) but also CVD mor-
tality rates, the proportions of premature CVD deaths
in total CVD deaths, and life expectancies in Asian
countries (2,5). The characteristics of different tran-
sition stages of the CVD epidemic are summarized in
Table 1.

Characteristics of the first or early stage of the CVD
epidemic were identified in lower-income countries
such as India, Nepal, and Pakistan; these included

relatively lower CVD mortality rates and proportions
of CVD among total deaths; a high proportion of
premature CVD deaths among CVD deaths; deaths
due to communicable, maternal, neonatal, and
nutritional diseases (CMNND) close to or greater than
CVD deaths; a much lower proportion of cancer
deaths than CVD deaths; and very few deaths due to
dementia (a degenerative disease) (2,5). Asian coun-
tries at this stage face the challenge of a double
burden of CVD and CMNND (Table 1).

More Asian countries are in the second stage of the
rapidly increasing CVD epidemic. In these countries
(for example, Georgia, Azerbaijan, Uzbekistan,
Turkmenistan, China, Mongolia), CVD mortality rates
are quite high, with the proportion of CVD deaths
among total deaths generally higher than 40%, fewer
than 10% CMNND deaths, CVD deaths exceeding
cancer deaths, and the proportions of total deaths due
to dementias low or slightly higher than those of
countries in the early stage (Table 1).

Characteristics of CVD epidemics in high-income or
developed countries feature the third and most
advanced stage of epidemiological transition, the
stage of degenerative diseases. The disease pattern at
this stage may imply the future pattern for countries
currently in the early stage of CVD epidemic or in the
stage of an increasing CVD epidemic. The third stage
is characterized by further extension of life expec-
tancy, lower proportions of CVD deaths, and low
premature CVD deaths; cancer deaths become more
dominant, and there is a marked increase in deaths
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CENTRAL ILLUSTRATION Crude Cardiovascular Disease Mortality Rates in Asian Countries,
by Region
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Crude CVD mortality rates (per 100,000 population) in (A) Western Asian countries, (B) Central Asian countries, (C) Southern Asian countries, (D) Eastern
Asian countries, and (E) Southeastern Asian countries. All data (2019) were obtained from the open database of the Global Burden of Disease Study in the
Global Health Data Exchange (2). CVD = cardiovascular diseases; DPR Korea = Democratic People's Republic of Korea (North Korea); Lao PDR = Lao
People's Democratic Republic (Laos).
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FIGURE 2 The Proportions of IHD and Stroke Deaths in Total CVD Deaths
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Upper left: Asia. Upper middle: Central Asia. Upper right: Western Asia. Bottom left: Southern Asia. Bottom middle: Eastern Asia. Bottom
right: Southeastern Asia. All data (2019) were obtained from the open database of the Global Burden of Disease Study in the Global Health
Data Exchange (2). CVD = cardiovascular disease; IHD = ischemic heart disease.

from dementias. Trajectories of the CVD epidemio-
logic transition from the characteristics of the rapidly
increasing stage to the third stage could be observed
in developed countries, such as Japan and South
Korea, over a period of approximately 30 years. The
respective proportions of CVD deaths among total
deaths in Japan and South Korea were reduced from
34.9% and 36.2%, respectively, in 1990 to 26.6% and
24.3% in 2019, deaths from cancer increased from
29.9% and 20.4% in 1990 to 31.6% and 32.7% in 2019,
and deaths due to dementia increased from 3.6% and
4.5% in 1990 to 11.8% and 5.8% in 2019 (2). Other
traits of the epidemiologic transition of CVD in the
third stage may include growing degenerative CVDs,
increasing morbidity of heart failure, and rising
prevalence of IHD and stroke owing to increasing
survival rate and length in patients with these dis-
eases. The observed characteristics of the CVD epi-
demics in different Asian countries are of long-term
importance, not only in guiding current national
policies and strategies in CVD prevention, but also in
predicting future challenges.

MAJOR DETERMINANTS OF CVD EPIDEMICS
IN ASIA

As mentioned previously, the increasing CVD epi-
demics in Asia are the consequence of complex ef-
fects from interrelated changes in socioeconomics
and living environments, demography, lifestyles, the
prevalence of CVD risk factors, and the capacity to
achieve CVD prevention and treatment goals.

The following risk factors are important de-
terminants of CVD epidemics in Asia, both currently
and in the future.

DIETARY FACTORS. An unhealthy diet is an impor-
tant upstream risk factor for CVD in Asian countries.
The transition in nutrition from traditional Asian
diets to westernized diets has been observed in
some Asian countries. A review article highlighted
the characteristics of this nutrition transition in
China and other low- to middle-income countries,
which included increasing consumption of oil,
animal-source foods, snacks, sugar and sugar-
sweetened beverages, and declining consumption
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FIGURE 3 IHD Mortality Rates and Stroke Mortality in Asian Countries
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Crude IHD and stroke mortality rates (per 100,000 population) in (A) Western Asian countries, (B) Central Asian countries, (C) Southern Asian countries, (D) Eastern
Asian countries, and (E) Southeastern Asian countries. All data (2019) were obtained from the open database of the Global Burden of Disease Study in the Global
Health Data Exchange (2). DPR Korea = Democratic People's Republic of Korea (North Korea); IHD = ischemic heart disease; Lao PDR = Lao People's Democratic

Republic (Laos).

of coarse grains and legumes (18). A recent publica-
tion from the GBD Study provided comprehensive
information on the consumption of major foods and
nutrients in 195 countries across different continents
and the potential impact of their suboptimal intake
on CVD mortality and morbidity and on other non-
communicable diseases (19). There were large gaps
between current and optimal intake levels for 10
healthy foods and 5 unhealthy foods and nutrients
in Asian regions. With respect to the 10 healthy
foods or nutrients (fruit, vegetables, legumes, whole
grains, nuts and seeds, milk, calcium, fiber, omega-3
fatty acids, and polyunsaturated fatty acids), Asian
countries did not reach the optimal intake levels for
all except vegetables in Central Asia and omega-3
fatty acid intake in Japan, South Korea, and
Singapore. For the 5 unhealthy foods (red meat,
processed meat, sugar-sweetened beverages, trans
fats, and sodium), all Asian regions exceeded the
optimal intakes of sugar-sweetened beverages and
sodium, and countries in Eastern and Central Asia
exceeded the optimal intake of red meat (19). Among
the 21 GBD regions, countries in Central Asia had the
highest rates of diet-related CVD deaths (613 per

100,000 population), and those in Eastern Asia had
the highest age-standardized proportions of diet-
related disability-adjusted life-years (DALYs) from
CVD (64%). Among the 20 most populous countries
worldwide, China had the highest age-standardized
rate of diet-related CVD deaths (299 per 100,000
population) and Pakistan had the highest proportion
of diet-related CVD deaths (60%) (19). Unlike
Europe, it may be difficult to recommend a standard
healthy dietary pattern in Asia because of the variety
of dietary cultures and traditions in Asian countries
and the lack of systematic and comparative evalua-
tion and evidence. Some Asian countries have issued
localized food-based dietary guidelines for their
populations (20,21).

SMOKING. Although smoking has been recognized as
a risk factor for CVD since the 1950s, smoking remains
a highly prevalent risk factor that threatens cardio-
vascular health globally (22). World Health Statistics
2020 provides age-standardized smoking rates as
combined estimates for men and women in most
Asian countries (Figure 4) (5). According to the
available data, the highest age-standardized smoking
rate in Asian countries was in Myanmar (45.5%), and
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CVD Mortality

TABLE 1 Characteristics of Different Transition Stages of the CVD Epidemic in Selected Countries

Proportion of Total Deaths (%)

Proportion of Premature Life

Countries (per 100,000 Population) CVD CMNND Cancer Dementia CVD Deaths (%) Expectancy (y)
Early stage of

CVD epidemic

India 185 27.4 25.0 9.9 1.4 50.6 68.8

Nepal 153 24.0 211 1.2 13 46.2 70.2

Pakistan 152 22.7 39.0 12.0 0.7 59.3 66.5
Stage of rapidly

increasing CVD

Georgia 81 60.1 2.8 16.8 35 23.8 72.6

Armenia 447 48.3 3.1 20.8 31 27.1 74.8

Azerbaijan 410 56.1 7.3 15.8 1.3 42.7 73.1

Turkmenistan 360 54.5 9.8 10.8 17 50.7 68.2

Kazakhstan 356 46.9 53 15.1 1.7 40.2 7.1

China 322 43.0 33 255 3.0 28.0 75.7

Lebanon 315 48.2 6.2 221 31 29.1 74.8

Mongolia 289 39.5 7.2 241 0.9 57.8 69.8
Stage of degenerative

disease

Japan 291 26.6 9.4 31.6 1.8 10.8 84.2

South Korea 145 243 6.7 32.7 5.8 18.4 82.7

Israel 133 259 5.4 30.5 5.8 15.1 823

Data (2019) were obtained from the open database of the Global Burden of Disease Study in the Global Health Data Exchange and the World Health Statistics 2020 (2,5).
CVD = cardiovascular disease; CMNND = communicable diseases and maternal, neonatal, and nutritional diseases.

the lowest smoking rate was in Oman (9.6%). Among
the 39 Asian countries with available data in this
report, the smoking prevalence was more than 30% in
8 countries and more than 20% in 29 countries.
However, because the male population has a much
higher smoking prevalence than the female popula-
tion in Asian countries, the combined estimates of
smoking prevalence may underestimate the problem
of smoking in men. Another global statistics report
published in 2018 provides smoking prevalence for
men and women separately by regions of the world
(22). Based on data from this report, the global aged-
standardized prevalence of daily tobacco smoking
was 25% in men and 5.4% in women. Eastern Europe
had the highest age-standardized smoking prevalence
in men (38.7%), followed by Southeastern Asia
(37.7%) and Eastern Asia (37.1%). For women, Central
Europe had the highest age-standardized smoking
prevalence (19.2%); the prevalence of smoking was
lower in Eastern and Central Asia (2.2% and 2.8%,
respectively).

According to the GBD 2015 Risk Factors Collabora-
tors report, smoking was the leading cause of DALYs
in North Korea, Thailand, and Vietnam in 2015 and
was 1 of the 5 leading causes of DALYs in many other
Asian countries (23). A more recent meta-analysis
regarding risk factors for CVD events in Asian pop-
ulations reported that the risk of fatal CVD events in

smokers was 1.68 times higher than in nonsmokers
(24). Furthermore, smokeless tobacco is popular in
Southern and Southeastern Asian countries. The re-
ported rate of smokeless tobacco use for men was 33%
in India and 31% in Nepal; for women, this rate was
24% in Bangladesh and 18% in India (25). The asso-
ciation between smokeless tobacco use and CVD risk
in Asian countries with high rates of smokeless to-
bacco use warrants further study.

OBESITY. Obesity is mainly a consequence of an un-
healthy lifestyle and is an established risk factor for
CVD and diabetes. World Health Statistics 2020 pro-
vides the age-standardized prevalence of obesity in
most Asian countries (Figure 5) (5). Among the 47
Asian countries with available data, the age-
standardized prevalence of obesity ranged from
37.9% in Kuwait to 2.1% in Vietnam, an 18-fold dif-
ference. The prevalence of obesity was higher mostly
in Western Asian countries and was more than 30% in
all Western Asian countries. The prevalence of
obesity in Eastern, Southern, or Southeastern Asian
countries was relatively lower. However, in India and
China, this still accounts for large numbers of obese
people because of the extremely large total pop-
ulations of these countries. The NCD-RisC (Non-
Communicable Disease Risk Factor Collaboration)
study reported changes in body mass index (BMI) in
200 countries from 1975 to 2014 (26). In 1975, there
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FIGURE 4 Age-Standardized Prevalence of Smoking in Asian Countries (%)
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Data from World Health Statistics 2020: Monitoring health for the SDGs, Sustainable Development Goals (5). Abbreviations as in Figure 3.

were no or few Asian countries among the top 10
countries with the largest numbers of obese men and
women. In 2014, China became the country with the
largest number of people with obesity for both men
(43.2 million) and women (46.4 million) (26).
Comprehensive and pronounced lifestyle changes
that have come about with economic development in
China, India, and other developing countries are
likely the main cause of the marked increases in
obesity rates. However, it must be noted that the
largest number of underweight people globally were
also in Asian countries in 2014. A pooled analysis of
prospective data from the Asian Cohort Consortium
found that BMI had a U-shaped association with the
risks of CVD death, IHD death, and stroke death
among Asians. Increased CVD risks were associated
with both lower and higher BMIs (27).

HYPERTENSION. Hypertension is highly prevalent
and is responsible for the largest portion of CVD deaths
in many Asian countries, especially those in which
stroke is the dominant type of CVD (6,28,29). World
Health Statistics 2020 provides the age-standardized

prevalence of hypertension for most Asian countries
(5). This report showed that the age-standardized
prevalence of hypertension in adults was more than
20%in 39 of 47 (83%) and was more than 25%in 23 of 47
(49%) Asian countries with available data. The highest
age-standardized prevalence of hypertension was in
Yemen in Western Asia (30.7%), and the lowest was in
South Korea in Eastern Asia (11%) (Figure 6). Countries
in Southern and Central Asia generally had a higher
prevalence of hypertension than those in Eastern,
Southeastern, and Western Asia (5). Although the age-
standardized prevalence of hypertension provides
comparable estimations, the prevalence
derestimates the real burden of hypertension in some
countries, especially those with aging populations.
Some publications of country-based surveys, as well as
a paper from the HOPE Asia (Hypertension, brain,
cardiovascular and renal Outcomes Prevention and
Evidence in Asia) Network have reported the real
burdens of hypertension in some Asian countries.
These reports show that the crude prevalence of hy-
pertension was 28% in China, 29% in South Korea, and

un-
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FIGURE 5 Age-Standardized Prevalence of Obesity in Asian Countries (%)
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42% in Japan; these values are higher than the age-
standardized prevalence rates in a World Health
Organization report of 19.2% in China, 11% in South
Korea, and 17.6% in Japan (5,30). Although the avail-
ability and accessibility of blood pressure measure-
ment and low-cost antihypertensive medication are
improving, the main challenge in hypertension man-
agement in most low- and middle-income Asian
countries remains the low awareness, treatment, and
control rates of hypertension (31-33).
DYSLIPIDEMIA. Lipid disorders have a well-
established causal relationship with atherosclerotic
cardiovascular disease (ASCVD). ASCVD is the most
common type of CVD in Asia, with an increasing dis-
ease burden in many Asian countries (11). The NCD-
RisC study pooled 1,127 population-based studies
and data from 102.6 million individuals from 200
countries worldwide. This study recently reported

the current global repositioning of lipid-related risk
during the period from 1980 to 2018. The prevalence
of nonoptimal cholesterol levels shifted from being a
distinct feature of high-income countries in North-
western Europe, North America, and Australasia to
becoming a problem in countries of Eastern and
Southeastern Asia and Oceania (34). According to the
NCD-RisC report, the countries ranked as having the
top 10 highest levels of non-high-density lipoprotein
cholesterol (HDL-C) in 1980 (for example, Belgium,
Finland, and Greenland) experienced the largest de-
clines in non-HDL-C from 1980 to 2018. The largest
increases in cholesterol levels were found in Eastern
Asian countries (e.g., China) and Southeastern Asian
countries (for example, Indonesia, Thailand,
Malaysia, and Cambodia). China was among the
countries with the lowest mean cholesterol levels in
1980 but reached or surpassed the non-HDL-C levels
of many Western countries in 2018. The NCD-RisC
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FIGURE 6 Age-Standardized Prevalence of Hypertension in Asian Countries (%)
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Data source: World Health Statistics 2020: Monitoring health for the SDGs, Sustainable Development Goals (5). Abbreviations as in Figure 3.

report showed that whereas the number of ASCVD
deaths attributable to high non-HDL-C levels in high-
income Western countries decreased from 950,000 in
1990 to 480,000 in 2017, the number of ASCVD deaths
greatly increased across Asia during this period, more
than tripling in East Asia (from 250,000 to 860,000)
and more than doubling in Southeast Asia from
110,000 to 310,000. Among the 3.9 million deaths
worldwide from IHD and ischemic stroke that were
attributed to high non-HDL-C levels in 2017, one-half
of these occurred in Eastern, Southeastern, and
Southern Asia (34).

Challenges with respect to dyslipidemia in many
Asian countries include the extreme gaps in capacity
for implementation of effective and comprehensive
national strategies to contain the rise of serum
cholesterol in the population and to lower LDL-C to
target levels using statins in patients with high CVD
risk for both primary and secondary prevention.
There have been few collaborative studies in Asia for
dyslipidemia. Some country-based studies have
shown that compared with the rates for hypertension,

the rates of awareness, treatment, and control of
dyslipidemia were much lower (32,35).

DIABETES. China, India, Japan, Indonesia,
Pakistan were among the 10 countries with a large
number of adults with diabetes in 2014. The total
number of patients with diabetes in these 5 Asian

and

countries accounted for 48% of global patients with
this disease, with trends of increasing diabetes prev-
alence in all Asian regions (36). China and India had
the largest numbers of patients with diabetes. The
estimated total number of adult patients with dia-
betes was 103 million in China and 65 million in India
in 2014, accounting for 24.4% and 15.3% of global
patients with this disease, respectively. The results of
a comparative study showed that India, China,
Indonesia, and Pakistan were among the top 10
countries with the largest contributions to global
deaths attributable to high blood glucose (37).

Based on a pooled analysis of more than 1 million
participants from 22 prospective cohort studies of the
Asia Cohort Consortium, a recent study on the asso-
ciation of diabetes with risks of all-cause and cause-
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specific mortality in Asian people reported that
compared with patients without diabetes, those with
diabetes had significantly higher risks of coronary
heart disease (HR: 2.57; 95% CI: 2.19 to 3.02) and
ischemic stroke (HR: 2.15; 95% CI: 1.85 to 2.51) (38).

An Indian study reported that diabetic hypergly-
cemia accounted for 27.5 million DALYs in 2016 and
that 40.9% of the loss of DALYs was due to IHD or
stroke, 37.8% was related to living with uncompli-
cated diabetes or diabetic microvascular complica-
tions, and 15.8% was due to chronic kidney disease.
The study also reported that high BMI, dietary factors
(diet low in fruits, nuts and seeds, and whole grains),
and tobacco use were the most important risk factors
for diabetes in India (39).

POPULATION AGING. Population aging is the most
important determinant of an increasing CVD
epidemic. The generally longer life span and lower
birth rate in many Asian countries has led to changes
in the age structure and increasing absolute numbers
of older adults. Based on data available in the World
Population Prospects 2019, the proportion of the
population age =65 years in Asia was 4.8% in 2019
and was predicted to rise to 8.8% in 2020 and 17.8%
in 2050, with an increase in absolute numbers from
0.4 billion to 0.9 billion in the next 30 years (4). The
data from India and China, 2 low- to middle-income
countries with extremely large population sizes, may
demonstrate how soon the era of aging populations
will arrive. According to the World Population
Prospects 2019, the proportion of the population
aged =65 years in India was 3.8% in 1990 and was
predicted to rise to 6.5% in 2020 and 13.7% in 2050
(4). In China, the proportion of the population
aged =65 years was 5.6% in 1990 and was predicted
to rise to 11.9% in 2020 and 26% in 2050 (4). As a
high-income country with the longest life expec-
tancy in the world, the data from Japan may repre-
sent the possible future age structure in many Asian
countries. In 1990, the proportion of the Japanese
population aged =65 years was already 11.8% and
was predicted to rise to 28.4% in 2020 and 37.7% in
2050 (4). An aging population presents many chal-
lenges in CVD prevention and treatment beyond the
mere increase in the number of older adults (11).
First, there is less evidence for primary and sec-
ondary prevention of CVD as well as emergency care
strategies for CVD from randomized controlled trials
that included a large number of patients aged >75
years. The second challenge is that most aging pa-
tients with CVD have multiple morbidities, and few
guidelines provide clear evidence-based recommen-
dations to guide their treatment, even though most
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HIGHLIGHTS

e Comprehensive data for the current fea-
tures of CVD epidemics in Asia are
lacking.

e This review provides an overview of the
epidemiologic features of CVD in Asia.

e Current and future challenges and re-
quirements for CVD prevention in Asian
countries are addressed.

clinicians encounter these patients frequently in
their daily practice. The third challenge is that aging
individuals with CVD might change the disease
spectrum by rapidly increasing the prevalence of
degenerative CVD and dementia. Furthermore, older
adult patients need a more suitable medical care
delivery system, such as wearable medical devices,
telemedicine, or Internet-based care, a safe hospi-
talization environment, and suitable facilities for
cardiac rehabilitation (40,41).

SUMMARY

This review presented a comprehensive overview of
the CVD epidemic and identified 5 epidemiological
features in Asia. The first feature is the continuously
increasing CVD mortality rate, with a high proportion
of premature CVD deaths in Asia. The second feature
is the marked geographic differences in CVD mortal-
ity in Asia due to the combined effects of age and
other determinants. Central and Eastern Asian coun-
tries generally have higher CVD mortality rates than
Southern and Southeastern Asian countries. Western
Asian countries have the largest variation in CVD
mortality rates. The third feature is the regional dif-
ferences in the dominant CVD subtype. Whereas IHD
is obviously the main dominant type for CVD deaths
in Central, Western, and Southern Asia, stroke is
much more common than IHD in Eastern and South-
eastern Asia. The fourth feature is that different Asian
countries are in different transition stages of the CVD
epidemic. The characteristics of the different transi-
tion stages imply not only the current challenges in
CVD prevention and treatment facing countries in
different stages of CVD epidemics, but also indicate
potential future challenges for these countries. The
fifth feature is the increasing epidemics and massive
burdens of key modifiable CVD risk factors in most
Asian countries with inadequate capacities for man-
agement, including unhealthy diet, smoking, obesity,
hypertension, dyslipidemia, and diabetes, along with

n
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the rapid progression of population aging in many
Asian countries. The information summarized in this
review provides a complete picture of CVD epidemi-
ology in Asia, highlighting specific requirements for
the development of localized CVD prevention strate-
gies and research, and may illuminate not only the
current, but also future challenges faced by different
Asian countries.
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