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Abstract

Introduction: The aim of this study was to evaluate the global, gender, and
age-related cardiovascular disease (CVD) burden during 2010-2019. Not
only the global trend in the prevalence of CVDs was studied but also wheth-
er there was a statistically significant difference between genders and ages
during 2010-2019.

Material and methods: Detailed information from 2010 to 2019, including
global rates of prevalence of 11 categories of CVD, was collected from the
Global Burden of Disease Study 2019. The statistical methods used to an-
alyze the results of this study are the independent samples t-test and one-
way analysis of variance (ANOVA) test.

Results: The global prevalence rate of CVDs increased from 0.061% in 2010 to
0.070% in 2019. There was a statistically significant difference in prevalence
rates between genders in all cardiovascular diseases except atrial fibrilla-
tion and flutter. Females have higher prevalence rates of CVDs worldwide.
Moreover, females have statistically significantly higher prevalence rates of
stroke, hypertensive heart disease, rheumatic heart disease, non-rheumat-
ic valvular heart disease, endocarditis, peripheral artery disease and other
cardiovascular and circulatory diseases globally. On the other hand, males
have statistically significantly higher prevalence rates of cardiomyopathy
and myocarditis, and ischemic heart disease globally. Rheumatic heart dis-
ease has a statistically significantly higher prevalence rate in the age group
of 25-49 years than the other age groups.

Conclusions: The significance of this study is not only that it has succeed-
ed in evaluating the global, gender, and age-related cardiovascular disease
(CVD) burden, finding statistically significant associations, but it is also the
only study to achieve this goal in the last decade.
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Introduction

Cardiovascular disease (CVD) is a class of diseases that involve the
heart or blood vessels, and its prevalence continues to increase each year
[1], remaining one of the most serious threats to human life and health
and the first or second leading cause of death in most countries of the
world [2, 3]. CVD includes both coronary artery diseases (CAD) such as
myocardial infarction, as well as cardiovascular and cerebrovascular dis-
eases such as rheumatic heart disease, cardiomyopathy, and myocardi-
tis, ischemic heart disease, stroke, and hypertensive heart disease [4].
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The majority of cardiovascular diseases devel-
op at an after age for women compared to men,
while men are about 3—4 times more likely than
women to suffer from ST-eleva- tion myocardial
infarction (STEMI) or non-STEMI. These gender
differences between men and women are due to
differences in gene expression from the sex chro-
mosomes and differences in sex hormones [5].
Cardiovascular diseases occur mainly in middle
and older adulthood. However, the onset of cer-
tain cardiovascular diseases has tended to occur
at younger ages in recent years. For example,
the prevalence of specific heart diseases such as
rheumatic heart disease peaks between the ages
of 20 and 29 years [6]. Furthermore, puberty is an
important period for both physical and mental de-
velopment of children, which is usually neglected
for universal health coverage [7, 8]. It has been
proved that young people with cardiovascular dis-
eases represent a significant share of the mortali-
ty burden [9]. For example, atherosclerosis can ap-
pear early in life and remain undetected for a long
time before progressing to an advanced, clinically
apparent phase [10-12], while rheumatic heart
disease causes approximately 250 000 deaths ev-
ery year in developing countries [13].

The International Childhood Cardiovascular
Cohort (i3C) study ascertained that metabolic risk

factors such as high body mass index, high systol-
ic blood pressure, and high cholesterol and the in-
creased change in these risk factors from childhood
to adulthood can predict fatal or nonfatal cardio-
vascular disease [14]. Therefore, an updated under-
standing of the global burden of CVD among young
people is crucial to inform policymakers for the im-
plementation of primary prevention and control.

The Global Burden of Disease (GBD) study of-
fers a unique approach in the broader context of
global health to track rapidly evolving patterns
in the epidemiology of cardiovascular disease so
that they can be studied comprehensively with
the ultimate goal of future prevention. An anal-
ysis of 2012 WHO global health assessment data
showed that cardiovascular disease has become
the most important and largest cause of death
from non-communicable diseases worldwide
(more than 50%) over the past two decades and is
set to remain the largest significant global health
burden for the coming decades [15]. The 2015
GBD study ascertained that CVD remained the
leading cause of premature death and chronic dis-
ability for all countries of the world, with ischemic
heart disease (IHD) and stroke accounting for the
majority of health losses due to CVD.

Therefore, based on data from GBD 2019, this
paper identifies epidemiological trends in total

Table I. Global prevalence rate of CVDs by gender during 2010-2019 (independent samples t-test)

Category Gender Mean P-value

Stroke Male 0.0113 < 0.05
Female 0.0139

Cardiomyopathy and myocarditis Male 0.0006 < 0.05
Female 0.0004

Ischemic heart disease Male 0.0286 < 0.05
Female 0.0206

Hypertensive heart disease Male 0.0021 < 0.05
Female 0.0023

Atrial fibrillation and flutter Male 0.0075 > 0.05
Female 0.0072

Rheumatic heart disease Male 0.0048 < 0.05
Female 0.0058

Non-rheumatic valvular heart disease Male 0.0033 < 0.05
Female 0.0045

Endocarditis Male 0.00004 < 0.05
Female 0.00006

Peripheral artery disease Male 0.0094 < 0.05
Female 0.0189

Other cardiovascular and circulatory diseases Male 0.004 < 0.05
Female 0.005

All cardiovascular diseases Male 0.0628 < 0.05
Female 0.0685
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and type-specific CVD prevalence from 204 coun-
tries/territories globally from 2010 to 2019, strati-
fied by age and gender, and statistically significant
differences between genders and age groups have
also been identified.

Material and methods

The Global Burden of Disease study 2019 pro-
vides data on the prevalence, incidence, mortality
and disability-adjusted life years (DALY) of 369
injuries and diseases for 204 countries and terri-
tories from 1990 to 2019 by age, sex and country
[16]. This study focused on CVDs with an age range

A

0.025 A

0.020 A

0.015 A

0.010 A

Percentage

0.005 A

20102011 2012 2013 2014 2015 2016 2017 2018 2019
Year
Eremale

Gender O male

0.05 A

0.04

0.03 A

Percentage

0.02 A

0.01 A

20102011 2012 2013 2014 2015 2016 2017 2018 2019
Year
H Female

Gender O male

0.016

0.014 -
0.012 -

£0.010 A

s

E 0.008 -

& 0.006 -
0.004 -
0.002 -

0 A
20102011 2012 2013 2014 2015 2016 2017 2018 2019
Year

Gender E remale O male

of 25-49 years, 50-69 years, 70-89 years, 90—94
years and 95+ years. Data on the prevalence re-
lating to overall and type-specific CVDs were ex-
tracted from the GBD 2019 dataset [17], that is,
rheumatic heart disease, ischemic heart disease,
stroke, hypertensive heart disease, non-rheumatic
valvular heart disease, cardiomyopathy and myo-
carditis, atrial fibrillation and flutter, aortic aneu-
rysm, and endocarditis. The statistical methods
used in this work are the independent samples
t-test and one-way analysis of variance (ANOVA)
test to examine the existence of statistical signif-
icance between genders and between age groups
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Figure 1. Global prevalence rate of stroke (A), car-
diomyopathy and myocarditis (B), ischemic heart
disease (C), hypertensive heart disease (D), and
atrial fibrillation and flutter (E) by gender during
2010-2019
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in 2010 and 2019 in the prevalence of cardiovas-
cular diseases.

Statistical analysis
The statistical analysis in this study was per-
formed using Python in the Jupyter environment.

Results

Table | shows the average global prevalence
rate of cardiovascular diseases by gender in the
period 2010-2019 as well as whether there is
a statistically significant difference in these rates
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between the two genders, using the y? test. As
can be seen, there is a statistically significant
difference between the rates in the two gen-
ders in all cardiovascular diseases except atrial
fibrillation and flutter. Females have the highest
prevalence rates of CVDs worldwide. More spe-
cifically, the average global prevalence rate of car-
diovascular diseases in females is 0.068%, while
in males it is 0.062%. Moreover, females have
statistically significantly higher prevalence rates
of stroke, hypertensive heart disease, rheumatic
heart disease, non-rheumatic valvular heart dis-
ease, endocarditis, peripheral artery disease and
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Figure 2. Global prevalence rate of rheumatic heart
disease (A), non-rheumatic valvular heart disease
(B), endocarditis (C), peripheral artery disease (D)
and other cardiovascular and circulatory diseases
(E) by gender during 2010-2019
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other cardiovascular and circulatory diseases
globally. On the other hand, males have statisti-
cally significantly higher prevalence rates of car-
diomyopathy and myocarditis, and ischemic heart
disease than females. Figures 1 and 2 show the
global prevalence rate of CVDs by gender during
2010-2019.

Table II shows the average global prevalence
rate of cardiovascular diseases by age group in
the period 2010-2019 as well as whether there is

a statistically significant difference in these rates
between the age groups of 25-49 years, 50-69
years, 70-89 years, 90-94 years and 95+ years, us-
ing the one-way analysis of variance (ANOVA) test.
As can be seen, rheumatic heart disease has a sta-
tistically significantly higher rate in the age group of
25-49 years than the other age groups. Additional-
ly, ischemic heart disease, and atrial fibrillation and
flutter, have statistically significantly higher rates in
the age group of 90-94 years than the other age

Table Il. . Global prevalence of CVDs by age group during 2010-2019 (one-way ANOVA test)

Category Age Mean P-value
Stroke 25-49 0.0072 < 0.001
50-69 0.0317
70-89 0.0702
90-94 0.0766
95+ 0.0780
Cardiomyopathy and myocarditis 25-49 0.00008 < 0.001
50-69 0.0010
70-89 0.0050
90-94 0.0145
95+ 0.0179
Ischemic heart disease 25-49 0.0067 < 0.001
50-69 0.0624
70-89 0.1979
90-94 0.2328
95+ 0.2174
Hypertensive heart disease 25-49 0.0004 < 0.001
50-69 0.0044
70-89 0.0225
90-94 0.0486
95+ 0.0542
Atrial fibrillation and flutter 25-49 0.0008 < 0.001
50-69 0.0166
70-89 0.0723
90-94 0.1170
95+ 0.1118
Rheumatic heart disease 25-49 0.0071 < 0.001
50-69 0.0039
70-89 0.0037
90-94 0.0051
95+ 0.0059
Non-rheumatic valvular heart disease 25-49 0.0016 < 0.001
50-69 0.0104
70-89 0.0008
90-94 0.0424
95+ 0.0434
Endocarditis 25-49 0.00001 < 0.001
50-69 0.00006
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Figure 3. Global prevalence rate of stroke (A),
cardiomyopathy and myocarditis (B), ischemic
heart disease (C), hypertensive heart disease (D),
and atrial fibrillation and flutter (E) by age during
2010-2019
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Figure 4. Global prevalence rate of rheumatic heart
disease (A), non-rheumatic valvular heart disease
(B), endocarditis (C), peripheral artery disease (D)
and other cardiovascular and circulatory diseases
(E) by age during 2010-2019
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groups. Stroke, cardiomyopathy and myocarditis,
hypertensive heart disease, endocarditis, non-rheu-
matic valvular heart disease, peripheral artery dis-
ease and all cardiovascular diseases have statisti-
cally significantly higher rates in the age group of
95+ than the other age groups. Finally, other cardio-
vascular and circulatory diseases have statistically
significantly higher rates in the age group of 70-89
than the other age groups. Figures 3 and 4 show
these differences in each age group during 2010-
2019. Figure 5 shows the global prevalence rate of
CVDs by gender and age group during 2010-2019.
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Figure 6 shows the global prevalence rate of CVDs
by cause for both genders and all ages. Finally Fig-
ure 7 shows the trends in all CVDs during 2010-
2019. From Figure 7 it can be seen that all CVDs
tended to increase from 2010 to 2019.

Discussion

The main goal of this study was not only to
study the global trend in the prevalence of CVDs
but also to study whether there is a statistically
significant difference between genders and ages
during 2010-2019. Many researchers have tried
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Figure 5. Global prevalence rate of CVDs by gender (A) and age group (B) during 2010-2019
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to solve the same problem [18-21]. This study dif-
fers from the aforementioned studies and from
the 2019 Global Burden of Disease Lancet Report
[22] in that it is a study of cardiovascular dis-
ease prevalence that focuses on the last decade
for which we have data to study and is also the
only study to find statistically significant differ-
ences between the two genders and between age
groups.

Comparing the results of this study with pre-
vious ones, it is noteworthy that a large number
of studies have reported the high global burden
of total or type of CVD in the general population
[6, 23-27]. In contrast to the decreasing trend in
overall CVD among middle-aged and older adults
worldwide [24, 28], this study found an increasing
trend in the prevalence rates of all CVD between
2010 and 2019. In addition, similar to a previ-
ous study [6], several type-specific CVDs such as
rheumatic heart disease have become prevalent
in young people (25-49 years). Regarding gen-
der differences, similar to a previous study [18],
females were found to have a higher prevalence
rate of CVDs than men. In contrast to the isch-
emic heart disease being more pronounced in
women [18] during 1990-2019, the present study
found a higher global prevalence rate in men than
in women in the decade 2010-2019. In contrast
to the atrial fibrillation and flutter being more
pronounced in women [18] during 1990-2019,
the present study did not find a statistically sig-
nificant difference between the genders during
2010-2019. Finally, similar to a previous study

[18], females were found to have a higher preva-
lence rate of endocarditis than men.

The findings of this study suggest that target-
ed strategies and measures for the prevention and
management of CVD in youth and young adults are
urgently needed. Several public health approaches,
such as school-based health promotion programs,
increases in health care services by implementing
interprofessional teamwork, implementing digital
clinical decision-making tools, and creating accessi-
ble and affordable rehabilitation facilities, especial-
ly for youth and young adults, are useful for dealing
with the challenges of cardiovascular diseases.

In conclusion, the prevalence of overall and
specific cardiovascular diseases varies by age and
sex. Cardiovascular diseases are largely prevent-
able, which makes them deserve more attention
in the targeted implementation of effective prima-
ry prevention strategies. The significance of this
study is not only that it has succeeded in achiev-
ing to evaluate the global, gender, and age-related
cardiovascular disease (CVD) burden, finding sta-
tistically significant associations, but it is also the
only study to achieve this goal in the last decade.
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