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ORIGINAL RESEARCH

Burden, Trends, and Inequalities of Heart 
Failure Globally, 1990 to 2019: A Secondary 
Analysis Based on the Global Burden of 
Disease 2019 Study
Tao Yan , MD*; Shijie Zhu, MD*; Xiujie Yin, MD*; Changming Xie, MD; Junqiang Xue , MD; Miao Zhu , MD; 
Fan Weng, MD; Shichao Zhu , MD; Bitao Xiang, MD; Xiaonan Zhou, MD; Gang Liu, MD; Yang Ming, MD;  
Kai Zhu, MD; Chunsheng Wang , MD; Changfa Guo, MD

BACKGROUND: Heart failure is a public health issue worldwide. However, no comprehensive study on the global burden of heart 
failure and its contributing causes has been reported. The present study aimed to quantify the burden, trends, and inequalities 
of heart failure globally.

METHODS AND RESULTS: Heart failure data were extracted from the Global Burden of Diseases 2019 study. The number of 
cases, age- standardized prevalence, and years lived with disability in different locations from 1990 to 2019 were presented 
and compared. Joinpoint regression analysis was performed to assess trends in heart failure from 1990 to 2019.

In 2019, the global age- standardized prevalence and years lived with disability rates for heart failure were 711.90 (95% un-
certainty interval [UI], 591.15– 858.29) and 63.92 (95% UI, 41.49– 91.95) per 100 000 population, respectively. In general, the 
age- standardized rate decreased globally at an average annual percentage change of 0.3% (95% UI, 0.2– 0.3). However, the 
rate increased at an average annual percentage change of 0.6% (95% UI, 0.4– 0.8) from 2017 to 2019. Several nations and 
territories demonstrated an increased trend from 1990 to 2019, especially in less- developed countries. Ischemic heart disease 
and hypertensive heart disease accounted for the highest proportion of heart failure in 2019.

CONCLUSIONS: Heart failure remains a major health problem, with increased trends possible in the future. Efforts for prevention 
and control of heart failure should focus more on less- developed regions. It is essential to prevent and treat primary diseases 
such as ischemic heart disease and hypertensive heart disease for the control of heart failure.
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Heart failure (HF), a complex syndrome consisting of 
cardinal symptoms accompanied by multiple signs 
and comorbidities,1 remains a major clinical and 

public health problem affecting approximately 1% to 2% 
of adults.2– 4 Because of the aging population, the prev-
alence of HF tends to increase,5 reducing the quality of 
life of patients6 and increasing the economic burden for 

both individuals and public health.7 Estimating the global 
burden and temporal trends of HF are essential to guide 
the clinical decision making and improve the prognosis 
of patients with HF.

The GBD (Global Burden of Diseases, Injuries, and 
Risk Factors Study) project is a systematic analysis to 
compare the magnitude of health loss attributable to 
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diseases, injuries, and risk factors by age, sex, and 
geography for specific points in time.8 The GBD 2019 
study9 is the newest update of the GBD 2017 study,10 
comprising newly available data sets that enhance 
method performance and standardization. In the GBD 
2019 study, the prevalence and years lived with dis-
ability (YLDs) of HF globally is estimated, including 369 
diseases and injuries in 204 countries and territories 
and 21 GBD regions from 1990 to 2019.

Although some previous studies have described 
the epidemiology of HF,3,11– 13 those studies were 
mostly limited to cohorts in 1 country or region. No 
comprehensive study on the global burden of HF and 
its contributing causes was reported. In the present 
study, we extracted the HF data from the GBD 2019 
study and performed a secondary analysis to quan-
tify the burden, trends, and inequalities of HF by lo-
cation, age, and sex, and to explore the underlying 
causes of HF.

METHODS
Data Source
We extracted data from the GBD 2019 and performed 
a secondary analysis of the GBD 2019 in the present 
study.9 The GBD 2019 synthesizes a large and grow-
ing number of data input sources including surveys, 

censuses, vital statistics, and other health- related 
data sources. The GBD 2019 collaborators explore 
and provide a systematic scientific estimate of inci-
dence, prevalence, and burden of diseases and in-
juries globally, including 369 diseases and injuries in 
204 countries and territories and 21 GBD regions from 
1990 to 2019.9 All data are available using the GBD 
results tool (https://ghdx.healt hdata.org/gbd- resul ts- 
tool). The institutional review board approval and pa-
tient informed consent are waived because the present 
study is a secondary analysis of published data that 
can be acquired in the public database.

Definition of HF
The GBD 2019 extended the definition of HF in 
GBD 2017.10 HF was diagnosed clinically using the 
Framingham or European Society of Cardiology crite-
ria, which can be found in a previous study.10 Briefly, 
Framingham criteria require patients with HF to fulfill 2 
major criteria or 1 major criterion and 2 minor criteria. 
According to European Society of Cardiology criteria, 
typical signs and symptoms caused by structural and/
or functional cardiac abnormality are necessary.14 HF 
was divided into 4 subgroups of varying severity based 
on clinical symptoms, including treated, mild, moder-
ate, and severe HF.

Data Processing and Modeling
In the GBD 2019, heart failure estimation was modeled 
using spatiotemporal Gaussian process regression 
and DisMod– MR.9 Briefly, spatiotemporal Gaussian 
process regression is a set of regression methods 
that allow for smoothing over age, time, and locations. 
The approach serves as a powerful tool for interpo-
lating nonlinear trends. Unlike classical linear models, 
spatiotemporal Gaussian process regression assumes 
that the specific trend of interest follows a Gaussian 
process, which is defined by a mean function and a 
covariance function. Random draws of 1000 sam-
ples were obtained from the distributions above for 
every country for a given indicator. The final estimated 
mean for each country was the mean of the draws. 
DisMod– MR is a Bayesian metaregression method to 
evaluate all available data. A Gaussian, log- Gaussian, 
Laplace, or log- Laplace likelihood function was used 
in the DisMod– MR 2.1. For a given location, country 
coefficients are calculated by using both data and prior 
information available for that location. The default value 
of the minimum coefficient of variation is set as 0.8 to 
improve coverage and reduce errors based on sim-
ulation testing. The process of HF estimation begins 
with the compilation of data sources from a diverse 
set of possible sources, which include Global Health 
Data Exchange data types ranging from scientific lit-
erature to survey data to hospital and clinical data. The 

CLINICAL PERSPECTIVE

What Is New?
• The present study is the first to comprehen-

sively analyze the global burden of heart failure 
and its contributing causes.

What Are the Clinical Implications?
• Heart failure remains a major health problem 

with a possible increased trend in the future.
• It is essential to prevent and treat primary dis-

eases such as ischemic heart disease and hy-
pertensive heart disease for the control of heart 
failure.

Nonstandard Abbreviations and Acronyms

AAPC average annual percentage change
GBD Global Burden of Diseases, Injuries, and 

Risk Factors Study
SDI Sociodemographic Index
UI uncertainty interval
YLDs years lived with disability
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GBD collaborator network provided data sources for 
the GBD 2019 study. Overall prevalence of heart failure 
was estimated in DisMod– MR 2.1 using literature data, 
hospital data, and claims data. YLDs were estimated 
as the product of prevalence estimate and a disabil-
ity weight of HF. Age and sex standardization were 
performed based on the GBD reference population. 
More detailed methods can be found in the previous 
studies.8– 10

Sociodemographic Index
The Sociodemographic Index (SDI) is constructed 
using Human Development Index methodology, which 
is an indicator of social and economic conditions that 
influence health outcomes in each location. In the GBD 
2019, SDI comprised the total fertility rates for those 
<25 years old, mean education for those ≥15 years old, 
and lag- distributed income per capita. Values of calcu-
lated SDI are multiplied by 100 to report for a scale of 
0 to 100 to improve understanding of and broader en-
gagement with the values. Countries with populations 
<1 million are excluded. According to different SDI lev-
els, all locations are divided into 5 regions, called low 
SDI, low- middle SDI, middle SDI, high- middle SDI, and 
high SDI.9

Joinpoint Regression Model
Joinpoint regression analysis was performed to assess 
trends in HF from 1990 to 2019 using Joinpoint soft-
ware (version 4.9.0.1, https://surve illan ce.cancer.gov/
joinp oint/). The average annual percentage change 
(AAPC) represents the weighted average of annual 
percentage change from the Joinpoint regression 
analysis. The Monte Carlo permutation test, with 4499 
randomly permuted data sets, was used to calculate 
the AAPCs and their 95% CIs for prevalence attribut-
able to HF. AAPCs are considered significantly differ-
ent from 0 at the α=0.05 level. If 0 is within the 95% 
CIs, AAPCs are considered a constant trend. If both 
limits of the 95% CIs are positive or negative, AAPCs 
are increasing or decreasing trends.

Statistical Analysis
To characterize the global, regional, national, and territo-
rial burden of HF, a descriptive analysis was performed. 
The number of cases, age- standardized prevalence 
(per 100 000 population), and age- standardized YLDs 
(per 100 000 population) in different locations from 
1990 to 2019 were compared. Because HF was not 
considered an underlying cause of some deaths in the 
GBD 2019, years of life lost could not be calculated. 
Uncertainty was calculated by sampling 1000 draws, 
and the uncertainty intervals (UIs) were defined as the 
25th and 975th values of the 1000 ordered draws.

RESULTS
Global Level

There were 56.19  million (95% UI, 46.45– 67.79) 
prevalent cases of HF around the world, with an age- 
standardized rate (ASR) of 711.90 per 100 000 popu-
lation (95% UI, 591.15– 858.29), which is 7.06% lower 
than that in 1990 (765.99 per 100 000 population [95% 
UI, 626.29– 936.03]) (Figure 1 and Table 1). In general, 
from 1990 to 2019, ASRs decreased globally at an 
AAPC of 0.3% (95% UI, 0.2– 0.3). However, ASR preva-
lence of HF increased at an annual percentage change 
of 0.6% (95% UI, 0.4– 0.8) from 2017 to 2019 (Figure 2). 
In 2019, HF resulted in 5.05  million (95% UI, 3.28– 
7.26) YLDs across the world, with an ASR of 63.92 per 
100 000 population (95% UI, 41.49– 91.95), which is 
6.83% lower than that in 1990 (68.60 per 100 000 pop-
ulation [95% UI, 44.34– 98.68]) (Figure 3 and Table 2).

According to the classification of HF severity, there 
were 20.79  million (95% UI, 16.81– 25.37) treated 
cases, 10.44 million (95% UI, 7.35– 14.15) mild cases, 
6.78  million (95% UI, 4.75– 9.40) moderate cases, 
and 18.19 million (95% UI, 14.49– 22.75) severe cases 
globally in 2019, with ASRs (per 100 000 population) 
of 263.35 (95% UI, 214.26– 321.08; Figure S1), 132.20 
(95% UI, 93.06– 178.44; Figure  S2), 85.86 (95% UI, 
60.11– 119.53; Figure S3), and 230.49 (95% UI, 184.89– 
285.93; Figure  S4), which are 7.23%, 7.05%, 6.99%, 
and 6.90% lower than those in 1990, respectively 
(Table S1). ASR of prevalence decreased at the AAPC 
of 0.3% (95% UI, 0.2– 0.3) from 1990 to 2019 in all 4 
subgroups, whereas it increased at the annual per-
centage change of 0.6% (95% UI, 0.4– 0.8) from 2017 
to 2019 (Figures S5 through S8), which is consistent 
with the general trend. Similarly, the 2019 global YLDs 
numbers for treated, mild, moderate, and severe HF 
are 1.00 million (95% UI, 0.58– 1.52), 0.42 million (95% 
UI, 0.23– 0.71), 0.47  million (95% UI, 0.27– 0.75), and 
3.15  million (95% UI, 2.04– 4.61), respectively, with 
ASRs (per 100 000 population) of 12.62 (95% UI, 7.36– 
19.30), 5.37 (95% UI, 2.92– 8.95), 6.00 (95% UI, 3.44– 
9.50), and 39.93 (95% UI, 25.96– 58.21), respectively, 
which are 7.11%, 6.95%, 6.85%, and 6.71% lower, re-
spectively, than those in 1990 (Table S2).

Association With the SDI
In 1990, the age- standardized point prevalence of HF 
(per 100 000 population) was highest in the high SDI 
location (900.44 [95% UI, 746.49– 1079.91]), whereas it 
was the lowest in the low- middle SDI location (501.99 
[95% UI, 408.07– 627.03]). However, in 2019, the mid-
dle SDI location replaced the high SDI location as the 
region with the highest ASRs of prevalence (787.39 
[95% UI, 638.97– 977.14]). The low- middle SDI location 
still had the lowest age- standardized point prevalence 

https://surveillance.cancer.gov/joinpoint/
https://surveillance.cancer.gov/joinpoint/
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(513.12 [95% UI, 416.96– 641.54]) in 2019. From 1990 
to 2019, the low and low- middle SDI locations dem-
onstrated slight increases in ASRs of HF, whereas 
high, high- middle, and middle SDI locations showed 
decreases, with the largest decreases in high SDI loca-
tions (Figures S9 through S13).

Regional Level
East Asia, high- income North America, and Western 
Europe experienced the largest number of preva-
lent cases in 1990, which had not changed in 2019 
(Table  1). Similarly, those 3 regions had the highest 
numbers of YLDs attributable to HF both in 1990 and 
2019 (Table 2).

In 2019, the age- standardized point prevalence of 
HF (per 100 000 population) was highest in high- income 
North America (1154.09 [95% UI, 1002.16– 1327.60]), 
East Asia (1014.06 [95% UI, 830.18– 1252.96]), and 
Oceania (827.64 [95% UI, 651.71– 1060.65]). On the con-
trary, South Asia (389.97 [95% UI, 314.38– 487.19]), high- 
income Asia Pacific (445.28 [95% UI, 384.66– 514.55]), 
and Andean Latin America (453.01 [95% UI, 355.22– 
575.83]) had the lowest ASRs (Figure 4 and Table 1).

High- income North America (104.50 [95% UI, 
70.05– 146.02]), East Asia (90.93 [95% UI, 58.88– 
132.53]), and Oceania (73.85 [95% UI, 47.33– 107.03]) 
had the highest age- standardized YLDs rates from HF 
in 2019. The ASRs were lowest for South Asia (34.41 
[95% UI, 22.10– 50.07]), Andean Latin America (38.77 
[95% UI, 24.61– 55.82]), and high- income Asia Pacific 
(40.50 [95% UI, 27.27– 57.40]) (Table 2).

Despite some volatility, a total of 16 GBD regions 
showed a decrease in the ASRs of HF from 1990 to 
2019, with the largest decreases being in Australasia 
(35.38%), high- income Asia Pacific (22.10%), and 
Western Europe (20.62%). On the contrary, only 5 
GBD regions showed an increased trend, with the 
largest increase being in Western sub- Saharan Africa 
(6.98%). We also calculated AAPCs of 21 GBD re-
gions (Figures S14 through S34). A total of 5 GBD re-
gions demonstrated increasing AAPCs from 1990 to 
2019, including Western sub- Saharan Africa, Eastern 
sub- Saharan Africa, South Asia, Southeast Asia, 
and Oceania. Eastern Europe, North Africa, and the 
Middle East showed a constant trend. Other 14 GBD 
regions showed decreasing trends from 1990 to 2019. 
Compared with the global level, only 9 GBD regions 

Figure 1. Global age- standardized point prevalence rate of heart failure per 100 000 population in 2019.
Visualization using the Global Burden of Diseases compare tool (https://www.healt hdata.org/data- visua lizat ion/gbd- 
compare).

https://www.healthdata.org/data-visualization/gbd-compare
https://www.healthdata.org/data-visualization/gbd-compare
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met or exceeded the global decreasing AAPC. In the 
same period, a total of 16 GBD regions showed a de-
crease in the age- standardized YLDs rates of HF, with 
the largest decreases being in Australasia (35.19%), 
high- income Asia Pacific (21.82%), and Western 
Europe (20.52%). Another 5 GBD regions show an in-
creased rate.

National and Territorial Level
The national and territorial age- standardized point 
prevalence of HF ranged from 211.86 to 1198.06 cases 
per 100 000 population. The United States (1198.06 
[95% UI, 1039.85– 1385.34]), Guam (1088.30 [95% UI, 
836.55– 1411.95]), and China (1032.84 [95% UI, 846.57– 
1277.46]) had the highest age- standardized point 
prevalence rates of HF in 2019. On the contrary, Nepal 
(211.86 [95% UI, 164.68– 276.13]), Bhutan (255.54 [95% 
UI, 199.01– 330.03]), and Bangladesh (275.00 [95% UI, 
213.50– 355.43]) had the lowest rates (Figure S35).

In 2019, the national and territorial ASRs of YLDs 
because of HF varied from 18.86 to 108.41 per 
100 000 population. Similar to prevalence rates, the 
highest ASRs of YLDs were calculated in the United 
States (108.41 [95% UI, 72.39– 151.98]), Guam (97.64 

[95% UI, 61.69– 142.63]), and China (92.59 [95% UI, 
59.89– 135.06]).

From 1990 to 2019, the percentage change in the 
age- standardized point prevalence differed among 204 
countries and territories. A total of 94 countries and 
territories showed increases, whereas others demon-
strated decreases during the measurement period.

Over the period of 1990 to 2019, Oman (28.79%), 
Cameroon (25.71%), and Saudi Arabia (20.97%) showed 
the largest increases, whereas Canada (47.65%), France 
(44.78%), and Denmark (44.41%) demonstrated the larg-
est decreases (Figure S36). According to the Joinpoint 
regression analysis, Oman, Cameroon, and Saudi 
Arabia showed the largest increases at AAPCs of 0.9%, 
0.8%, and 0.7%, respectively (Figures S37 through S39), 
whereas Canada, France, and Denmark demonstrated 
the largest decreases from 1990 to 2019 at AAPCs 
of 2.2%, 2.0%, and 2.0%, respectively (Figures  S40 
through S42). The percentage change in the ASRs of 
YLDs is the same as ASRs of prevalence. From 1990 to 
2019, Oman (29.57%), Cameroon (26.54%) and Saudi 
Arabia (22.42%) showed the largest increases, whereas 
Canada (47.58%), France (44.62%), and Denmark 
(44.29%) demonstrated the largest decreases.

Figure 2. Joinpoint regression analysis showing annual percentage (APC) change for age- standardized 
prevalence rate of heart failure globally from 1990 to 2019.
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Sex and Age Differences
The global point prevalence of HF increased with age in 
2019 for both men and women, with the highest ASRs of 
prevalence among those >75 years old (9193.41 [95% UI, 
7114.68– 11 721.51]; Figure S43). Compared with 1990, 
ASRs of prevalence had decreased in all age groups ex-
cept the 50-  to 55- year- old group. The age- standardized 
point prevalence in men was higher than that in women 
in all age groups both in 1990 and 2019. We also ex-
plored sex differences in 21 GBD regions (Table S3). In 
1990, men demonstrated higher age- standardized point 
prevalence in all GBD regions, with the highest male– 
female ratio of 1.74 in the Caribbean. However, in 2019, 
the age- standardized point prevalence for women was 
slightly higher than for men in East Asia (1001.01 [95% 
UI, 819.06– 1245.62] versus 991.23 [95% UI, 808.02– 
1228.71]; Figure 5). ASRs of YLDs demonstrated a similar 
pattern (Table S4).

Causes of HF
Although there are sex and regional differences for 
the causes of HF, the main causes of HF globally 
are heart diseases. Ischemic heart disease (265.72 

[95% UI, 197.23– 346.43]) and hypertensive heart dis-
ease (233.77 [95% UI, 170.52– 312.90]) accounted for 
the highest proportion of HF both for men and women 
in 2019. The difference between men and women was 
that ischemic heart disease took first place in men, 
whereas hypertensive heart disease led in women. In 
addition to heart diseases, chronic obstructive pulmo-
nary disease (COPD) (65.64 [95% UI, 45.27– 94.08]) is 
a main cause of HF (Table  3). Over the period 1990 
to 2019, the age- standardized prevalence rate of HF 
attributable to hypertensive heart disease increased 
(219.54 [95% UI, 158.77– 299.36] versus 233.77 [95% 
UI, 170.52– 312.90]), whereas ASRs of HF from other 
causes all decreased.

DISCUSSION
In the present study, we used HF data from the GBD 
2019 study to comprehensively analyze the burden, 
trends, and inequalities of HF by location, age, and 
sex from 1990 to 2019. We found that the number of 
HF cases increased from 1990 to 2019 globally, which 
might be because of a demographic change, mainly 

Figure 3. Global age- standardized years lived with disability (YLDs) of heart failure per 100 000 population in 2019.
Visualization using the Global Burden of Diseases (GBD) compare tool (https://www.healt hdata.org/data- visua lizat ion/
gbd- compare).

https://www.healthdata.org/data-visualization/gbd-compare
https://www.healthdata.org/data-visualization/gbd-compare
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an aging population. In 1990, the population >65 years 
old accounted for about 6.1% of the global popula-
tion; this number reached 9.3% in 2019.15 Despite the 
enormous efforts of the global public health industry, 
the trend of an aging population will not be reversed 
for a period of time, so it is necessary to prepare 
for the continued increase in the number of people 
with HF worldwide. The good news is that compared 
with 1990, the age- standardized prevalence rate 
of HF decreased in 2019, albeit modestly. We used 
the Joinpoint regression model to find that ASRs de-
creased globally at an AAPC of 0.3% from 1990 to 
2019. This might be because with economic devel-
opment, more patients have received regular treat-
ment. On the other hand, advances in HF treatment 
options also help reduce the age- standardized prev-
alence of HF.1,14 Notably, according to our Joinpoint 
regression model, the age- standardized prevalence 
rate of HF globally increased at an annual percent-
age change of 0.6% from 2017 to 2019. We speculate 
that one of the possible reasons for this is because 
with the development of technology and the promo-
tion of regular physical examinations, some early HF 

that was not easily detected before was diagnosed. 
Conrad et al assessed temporal trends in the preva-
lence of heart failure in the United Kingdom from 2002 
to 2014. They found that the standardized incidence 
of HF decreased from 358 to 332 per 100 000 popula-
tion, which is consistent with the trends derived from 
our study.3 Although the overall trend decreased from 
1990 to 2019, given the burden of HF on patients and 
public health, we must pay attention to this possible 
increasing trend in recent years.

We also explored the burden of HF in regions with 
a different SDI. In general, the age- standardized prev-
alence rate of HF in regions with a middle or above 
SDI is significantly higher than low- middle and low SDI 
regions. People in high- level SDI regions have good 
nutritional status, adequate access to health services, 
and higher education. Meanwhile, populations that are 
increasing and aging are more pronounced in high- 
level SDI regions. Lack of adequate medical resources 
for people in low SDI areas may also be a factor. The 
prevalence of HF in low SDI regions might be under-
estimated because a subset of the population is un-
derdiagnosed. Similar to our study, socioeconomically 

Figure 4. Age- standardized point prevalence rate of heart failure per 100 000 population in 21 Global Burden 
of Diseases (GBD) regions in 2019.
Visualization using the GBD compare tool (https://www.healt hdata.org/data- visua lizat ion/gbd- compare).

https://www.healthdata.org/data-visualization/gbd-compare
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deprived individuals were more likely to develop HF 
than affluent individuals in the United Kingdom.3

East Asia, high- income North America, and Western  
Europe experienced the largest number of prevalent 
cases both in 1990 and 2019. A total of 5 GBD re-
gions demonstrated increasing AAPCs from 1990 to 
2019, including Western sub- Saharan Africa, Eastern 
sub- Saharan Africa, South Asia, Southeast Asia, and 
Oceania. Several previous studies also support this 
finding. Compared with Western regions, the preva-
lence rate in Asia seemed to be higher, ranging from 
1.3% to 6.7%.16– 20 South Asia accounts for a quarter 
of the world’s population, which is at an increased risk 
and earlier ages of HF.21 Compared with the global 
level, only 9 GBD regions meet or exceed the global 
decreasing AAPC. This demonstrated clear inequal-
ities between regions, suggesting that we need to 
strengthen education, improve the quality of health 
services, and conduct early screening in most parts 
of Africa and parts of Asia to reduce the prevalence 

of HF. Oman, Cameroon, and Saudi Arabia showed 
the largest increases at AAPCs of 0.9%, 0.8%, and 
0.7%, respectively. This may be because of a lack of 
emphasis on HF and inadequate medical resources in 
these nations. On the contrary, Canada, France, and 
Denmark demonstrated the largest decreases from 
1990 to 2019 at AAPCs of 2.2%, 2.0%, and 2.0%, re-
spectively. Development of abundant economic and 
medical resources, and regular examinations might 
contribute to the considerable decreases. It is essen-
tial to study the experiences of the countries that have 
been the most successful at HF control to reverse the 
increasing prevalence trends of HF in countries such 
as Oman, Cameroon, and Saudi Arabia. In addition, 
related international aid is necessary and should be fo-
cused on these countries.

Exploring the underlying causes is of great sig-
nificance for the prevention and treatment of HF. 
Unsurprisingly, ischemic heart disease and hyperten-
sive heart disease accounted for the highest proportion 

Figure 5. Sex differences of age- standardized prevalence rate of heart failure per 
100 000 population in 21 Global Burden of Diseases (GBD) regions in 2019.
Visualization using the GBD compare tool (https://www.healt hdata.org/data- visua lizat ion/
gbd- compare). S indicates south; HI, high- income; Pac, Pacific; Am, America; C, central; 
Sub- Sah, sub- Saharan; Trop, tropical; E, eastern; W, western; SE, s out hea st; MENA, 
Middle East and North Africa; and N, north.

https://www.healthdata.org/data-visualization/gbd-compare
https://www.healthdata.org/data-visualization/gbd-compare
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of HF in 2019. Notably, over the period 1990 to 2019, 
the age- standardized prevalence rate of HF attribut-
able to hypertensive heart disease increased, whereas 
ASRs of HF from rheumatic heart disease decreased. 
Hypertension is considered a significant risk factor for 
HF.22– 24 Long- term elevated blood pressure can lead to 
structural changes in the myocardium and aggravate 
the progression of HF.25 In the present study, we found 
that the age- standardized prevalence rate of HF attrib-
utable to hypertensive heart disease increased from 
1990 to 2019. Considering hypertension is a modifi-
able risk factor, control of high blood pressure is im-
portant to prevent hypertensive HF. In addition to heart 
diseases, we found that COPD is a main cause of HF. 
COPD is one of the most prevalent chronic diseases 
worldwide, which shares various symptoms with HF.26 
COPD and HF also have several common risk fac-
tors, including advanced age, smoking, and obesity.27 
Therefore, clinicians must pay more attention to the 
cardiac function of patients with COPD, and objectively 
identify HF in patients with COPD at an early stage. 

Roth and colleagues report that the burden of cardio-
vascular diseases continues to increase globally,28,29 
which is consistent with a potential upward trend in 
HF worldwide. Despite the consensus on associa-
tions between HF and common diseases or factors 
such as atrial fibrillation and obesity, the GBD 2019 did 
not identify these factors as underlying causes in HF, 
which might be improved in a future GBD study. The 
GBD 2019 study continuously evaluates, improves, 
and applies statistical methods to achieve reliability 
and accuracy in the diagnosis of HF. Moreover, the 
GBD case definition does not allow for remission from 
heart failure; once diagnosed, all patients remain in 1 
of the 4 severity categories. Therefore, it seems that 
HF treatment advances are not enough to explain 
the decreases seen in some locations. Prevention or 
early treatment of underlying causes, such as isch-
emic heart diseases, hypertensive heart diseases, and 
COPD, might be plausible reasons.

To the best of our knowledge, this is the first time the 
global burden of HF and its contributing causes were 

Table 3. ASRs of Prevalence per 100 000 Population for Heart Failure in 2019 Globally by Causes

Causes

Men Women

ASRs per 
100 000

95% UI
ASRs per 
100 000

95% UI

Lower Upper Lower Upper

Alcoholic cardiomyopathy 13.33 10.32 17.25 4.13 3.18 5.36

Asbestosis 0.07 0.05 0.09 0.01 0.01 0.01

Chagas disease 4.67 3.20 6.35 2.27 1.29 3.60

Chronic obstructive pulmonary disease 75.55 53.22 104.32 57.51 39.01 85.02

Coal worker’s pneumoconiosis 0.07 0.05 0.09 0.01 0.00 0.01

Congenital heart anomalies 7.04 4.97 9.87 7.55 5.39 10.49

Endocarditis 4.29 3.51 5.32 4.82 3.96 5.97

Endocrine, metabolic, blood, and immune 
disorders

2.28 1.91 2.78 2.28 1.92 2.79

G6PD deficiency 0.27 0.21 0.34 0.16 0.12 0.20

Hypertensive heart disease 241.25 176.26 324.85 224.60 162.85 302.06

Interstitial lung disease and pulmonary 
sarcoidosis

1.45 1.06 1.92 1.19 0.86 1.60

Ischemic heart disease 316.12 236.51 411.40 222.48 163.75 291.22

Myocarditis 5.54 4.50 6.73 4.76 3.85 5.79

Nonrheumatic calcific aortic valve disease 11.17 7.00 16.91 9.07 5.70 13.88

Nonrheumatic degenerative mitral valve disease 16.63 10.53 24.88 24.20 15.48 35.93

Other cardiomyopathy 56.89 44.75 71.27 39.82 30.97 51.12

Other hemoglobinopathies and hemolytic 
anemias

0.62 0.50 0.79 0.61 0.50 0.76

Other nonrheumatic valve diseases 0.25 0.20 0.34 0.41 0.32 0.53

Other pneumoconiosis 0.06 0.05 0.08 0.02 0.01 0.02

Rheumatic heart disease 20.60 15.98 26.12 31.59 24.49 40.34

Silicosis 0.35 0.25 0.48 0.02 0.01 0.02

Thalassemia 0.32 0.22 0.44 0.30 0.21 0.40

ASRs indicates age- standardized rates; UI, uncertainty interval; and G6PD, glucose- 6- phosphate dehydrogenase.
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comprehensively analyzed. The prevalence, trends, 
and inequalities of HF found in the present study might 
help guide the development and implementation of in-
terventions for HF. However, our study also has some 
limitations. First, because of economic underdevelop-
ment in some areas, data collection is limited, and the 
true prevalence and burden of HF may be underesti-
mated. In this case the results depend on the validity 
of the GBD predictive model. Although the data pro-
cessing and modeling methods have been improved 
in the GBD 2019 study, there is still a need to improve 
the quality of collected data and strengthen data shar-
ing. Moreover, the prevalence of HF in low SDI regions 
may be underestimated because of insufficient medi-
cal resources and the low priority given to HF, because 
GBD 2019 counts diagnosed HF. Second, we did not 
analyze HF subtypes such as HF with preserved ejec-
tion fraction, because of the lack of relevant data in the 
GBD 2019 study. We recommend that data collection 
on HF subtypes be included in future GBD studies. 
Third, because HF was not considered an underlying 
cause of deaths in the GBD 2019 study, disability- 
adjusted life- years could not be evaluated appreciably.

HF remains a major public health problem world-
wide, with a possible increased trend in the future. 
Although the age- standardized prevalence rate of HF 
decreased globally from 1990 to 2019 in general, the 
rate seemed to increase from 2017. Regional inequal-
ities were also found in the burden of HF. Efforts for 
prevention and control of HF should focus more on 
less- developed regions with substantial HF burden. It 
is essential to prevent and treat primary diseases such 
as ischemic heart disease and hypertensive heart dis-
ease for the control of HF.
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Table S1. The age-standardized rates (ASRs) of prevalence per 100,000 populations for subtypes of heart failure in 1990 and 2019 globally and in 21 Global Burden of Diseases (GBD) regions 

Regions 

Treated heart failure Mild heart failure Moderate heart failure Severe heart failure 

1990 2019 1990 2019 1990 2019 1990 2019 

 
95% uncertainty 

interval (UI) 

 95% UI  95% UI  95% UI  95% UI  95% UI  95% UI  95% UI 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

Global 283.86  226.38  348.94  263.35  214.26  321.08  142.23  99.69  191.72  132.20  93.06  178.44  92.32  64.19  127.59  85.86  60.11  119.53  247.59  196.04  308.51  230.49  184.89  285.93  

Andean Latin 

America 
210.32  167.74  260.44  184.49  144.98  233.12  84.25  61.11  111.98  83.47  58.33  113.64  50.05  35.02  71.54  52.20  36.62  74.11  117.33  86.96  158.12  132.84  99.83  177.66  

Australasia 427.90  334.04  525.47  276.43  218.55  337.13  215.73  146.15  298.07  139.41  94.87  190.30  140.22  99.57  192.34  90.62  64.39  123.51  377.21  294.98  468.49  243.79  192.71  303.74  

Caribbean 200.00  152.58  258.90  192.23  147.54  250.41  100.79  68.12  139.94  96.92  65.65  134.82  65.53  44.79  92.60  63.02  43.09  89.91  176.28  134.59  230.67  169.51  129.55  224.75  

Central Asia 214.54  162.23  277.95  200.47  152.58  258.44  108.19  72.10  151.87  101.10  67.96  140.73  70.38  48.38  101.58  65.76  44.55  94.36  189.27  145.36  247.54  176.85  135.70  232.34  

Central 

Europe 
290.67  225.60  363.74  265.18  216.68  318.37  146.59  100.53  202.31  133.73  94.50  179.29  95.34  66.31  135.07  86.98  61.35  118.34  256.43  199.96  325.73  233.96  189.16  289.18  

Central Latin 

America 
214.23  171.47  263.73  186.18  147.09  232.62  98.00  69.65  132.59  87.00  61.13  118.21  61.58  43.10  86.51  55.10  38.43  77.57  157.74  120.50  207.47  142.78  110.25  187.17  

Central Sub-

Saharan 

Africa 

183.90  132.48  248.54  177.80  129.17  238.22  92.78  61.47  133.50  89.71  59.02  128.55  60.32  39.85  89.90  58.32  38.27  85.54  162.26  115.86  216.63  156.87  112.39  212.57  



 
 

East Asia 390.58  310.51  487.40  373.55  297.13  463.62  196.95  136.14  268.90  188.37  131.52  255.95  128.15  87.70  179.18  122.56  84.32  171.50  344.63  269.87  437.80  329.59  257.99  416.55  

Eastern 

Europe 
206.88  162.77  258.16  206.39  163.88  256.44  104.33  73.01  140.33  104.08  72.61  140.84  67.85  47.41  93.23  67.69  47.02  93.04  182.51  143.65  230.92  182.07  142.85  229.97  

Eastern Sub-

Saharan 

Africa 

280.58  215.15  355.65  299.35  230.44  381.51  141.51  95.83  197.55  150.98  102.32  210.66  91.99  62.10  130.28  98.15  66.34  140.87  247.56  185.25  319.77  264.12  196.48  340.39  

High-income 

Asia Pacific 
210.58  170.19  261.33  164.04  138.62  193.82  106.21  73.59  144.32  82.73  58.77  108.97  69.08  49.11  97.07  53.80  38.67  72.38  185.73  147.86  230.94  144.71  120.03  174.56  

High-income 

North 

America 

471.16  381.16  572.59  425.36  360.43  501.03  237.46  167.57  319.89  214.39  151.97  284.09  154.40  109.36  212.53  139.38  99.44  185.82  415.17  330.52  512.90  374.95  307.38  449.34  

North Africa 

and Middle 

East 

292.36  222.09  378.26  288.98  224.33  363.91  147.42  100.31  205.92  145.70  100.84  202.18  95.89  64.99  139.43  94.77  65.28  135.01  257.90  197.12  339.71  254.94  198.72  329.51  

Oceania 299.79  229.31  391.32  304.88  233.41  396.95  151.17  101.66  208.68  153.75  103.40  215.93  98.33  67.67  143.13  100.02  68.42  144.68  264.51  199.89  349.28  268.99  204.17  351.63  

South Asia 137.83  108.95  173.27  143.65  112.92  179.81  69.50  48.18  96.10  72.44  49.91  100.07  45.22  31.03  63.09  47.13  32.62  66.08  121.62  94.69  155.40  126.75  99.19  163.09  

Southeast 

Asia 
268.62  208.73  343.99  278.49  217.54  354.78  135.45  93.14  185.91  140.41  97.30  191.73  88.10  60.01  125.14  91.34  62.49  129.17  236.99  183.48  305.40  245.70  191.92  313.26  

Southern 

Latin 

America 

314.82  251.83  387.89  242.22  191.47  304.77  132.11  94.98  177.10  111.51  77.39  154.93  80.13  55.51  113.17  70.23  49.09  100.21  194.40  144.10  260.62  180.43  136.22  235.47  

Southern 

Sub-Saharan 

Africa 

272.70  210.19  349.04  244.01  188.00  313.48  137.52  94.64  190.18  123.05  84.58  170.66  89.42  61.05  127.95  80.02  54.76  114.50  240.59  181.98  310.77  215.29  162.08  277.23  



 
 

Tropical 

Latin 

America 

216.03  173.99  263.60  193.20  155.59  238.51  98.48  70.79  133.28  90.43  64.90  123.62  61.79  43.20  86.30  57.31  40.00  80.35  157.93  120.85  204.86  148.62  113.77  193.13  

Western 

Europe 
269.81  213.85  332.55  214.24  173.86  258.69  136.02  93.62  184.94  107.97  75.84  145.23  88.46  62.57  121.27  70.20  49.77  96.39  237.94  188.45  296.08  188.85  150.87  233.15  

Western Sub-

Saharan 

Africa 

218.48  169.09  277.13  233.73  179.63  298.84  110.20  75.70  152.04  117.89  79.96  163.00  71.67  48.04  100.20  76.67  51.22  108.09  192.77  145.02  250.29  206.23  154.48  267.00  

 

  



 
 

Table S2. The age-standardized rates (ASRs) of years lived with disabilities (YLDs) per 100,000 populations for subtypes of heart failure in 1990 and 2019 globally and in 21 Global Burden of Diseases (GBD) regions 

Regions 

Treated heart failure Mild heart failure Moderate heart failure Severe heart failure 

1990 2019 1990 2019 1990 2019 1990 2019 

 

95% 

uncertainty 

interval (UI) 

 95% (UI)  95% UI  95% UI  95% UI  95% UI  95% UI  95% UI 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

ASRs 

per 

100,000 

lower upper 

Global 13.58  7.92  20.79  12.62  7.36  19.30  5.78  3.13  9.59  5.37  2.92  8.95  6.44  3.67  10.18  6.00  3.44  9.50  42.80  27.66  62.22  39.93  25.96  58.21  

Andean Latin 

America 
10.04  5.95  15.07  8.82  5.21  13.46  3.41  1.86  5.53  3.39  1.84  5.60  3.48  1.99  5.44  3.64  2.07  5.73  20.10  12.43  30.36  22.92  14.20  34.61  

Australasia 20.60  12.14  32.23  13.33  7.90  21.03  8.81  4.74  14.81  5.71  3.08  9.57  9.84  5.62  15.65  6.38  3.69  10.03  65.68  42.82  97.17  42.58  27.44  62.95  

Caribbean 9.56  5.69  14.99  9.21  5.43  14.38  4.09  2.14  6.93  3.94  2.10  6.81  4.57  2.63  7.27  4.41  2.50  7.06  30.43  19.22  45.78  29.37  18.69  43.96  

Central Asia 10.24  6.11  16.08  9.58  5.73  14.95  4.38  2.34  7.38  4.10  2.19  6.95  4.90  2.75  7.85  4.58  2.58  7.38  32.64  20.65  48.12  30.54  19.44  44.84  

Central 

Europe 
13.95  8.21  21.48  12.75  7.60  19.36  5.97  3.23  10.05  5.46  3.00  9.06  6.68  3.79  10.56  6.10  3.52  9.65  44.57  28.74  64.95  40.74  26.79  59.35  

Central Latin 

America 
10.22  6.06  15.57  8.91  5.24  13.59  3.97  2.15  6.56  3.53  1.90  5.92  4.28  2.48  6.78  3.85  2.20  6.12  27.09  17.18  40.82  24.67  15.44  37.64  

Central Sub-

Saharan 

Africa 

8.76  4.99  13.84  8.50  4.77  13.34  3.76  1.96  6.51  3.64  1.92  6.21  4.19  2.27  6.92  4.06  2.19  6.65  27.86  16.96  42.31  27.07  16.42  40.88  



 
 

East Asia 18.55  10.81  28.47  17.85  10.35  27.52  7.94  4.28  13.45  7.64  4.11  12.75  8.87  5.01  14.28  8.54  4.84  13.74  59.00  37.82  87.04  56.91  36.30  84.06  

Eastern 

Europe 
9.90  5.86  15.21  9.88  5.88  15.11  4.23  2.27  7.09  4.23  2.27  7.11  4.73  2.68  7.48  4.73  2.71  7.40  31.59  20.23  46.01  31.56  20.05  45.93  

Eastern Sub-

Saharan 

Africa 

13.31  7.70  20.91  14.25  8.31  22.15  5.70  3.05  9.39  6.10  3.25  10.18  6.36  3.55  10.28  6.81  3.82  10.90  42.24  26.52  62.84  45.30  28.29  67.81  

High-income 

Asia Pacific 
10.15  6.06  15.82  7.93  4.82  12.12  4.35  2.37  7.09  3.39  1.89  5.52  4.86  2.78  7.67  3.80  2.21  5.87  32.44  21.01  46.88  25.38  16.69  36.48  

High-income 

North 

America 

22.74  13.53  34.67  20.49  12.68  30.41  9.73  5.37  16.08  8.76  4.97  14.50  10.88  6.30  17.29  9.80  5.81  15.13  72.68  46.55  106.08  65.44  43.02  94.83  

North Africa 

and Middle 

East 

13.98  8.17  21.49  13.87  8.13  21.37  5.98  3.16  10.00  5.94  3.17  9.99  6.68  3.80  10.97  6.64  3.72  10.77  44.51  28.30  66.85  44.30  28.85  66.35  

Oceania 14.25  8.33  22.21  14.51  8.40  22.77  6.10  3.27  10.32  6.21  3.31  10.58  6.82  3.83  11.00  6.94  3.89  11.10  45.32  28.58  67.20  46.18  29.40  68.18  

South Asia 6.47  3.76  9.94  6.78  3.93  10.40  2.77  1.48  4.60  2.90  1.54  4.85  3.09  1.75  5.00  3.24  1.83  5.22  20.43  13.05  30.18  21.49  13.74  32.33  

Southeast 

Asia 
12.73  7.39  19.46  13.28  7.82  20.27  5.45  2.90  9.12  5.68  3.05  9.54  6.09  3.49  9.76  6.35  3.64  10.17  40.40  25.82  60.07  42.25  27.19  62.67  

Southern 

Latin America 
15.15  9.05  22.85  11.67  6.94  17.95  5.39  2.90  8.80  4.56  2.49  7.70  5.62  3.22  8.72  4.93  2.82  7.81  33.75  20.79  50.42  31.45  19.91  47.61  

Southern Sub-

Saharan 

Africa 

12.98  7.70  20.51  11.64  6.87  18.36  5.56  3.04  9.24  4.98  2.69  8.23  6.20  3.53  9.71  5.57  3.15  8.76  41.26  25.66  62.77  37.07  22.91  56.03  



 
 

Tropical Latin 

America 
10.31  6.12  15.51  9.27  5.50  14.07  3.99  2.16  6.63  3.68  1.99  6.09  4.30  2.50  6.84  4.01  2.31  6.39  27.10  17.28  40.91  25.74  16.37  38.91  

Western 

Europe 
13.03  7.70  20.22  10.35  6.12  15.99  5.57  3.00  9.26  4.43  2.41  7.24  6.23  3.59  9.81  4.95  2.84  7.82  41.64  26.71  60.78  33.10  21.53  48.14  

Western Sub-

Saharan 

Africa 

10.38  6.09  16.08  11.13  6.51  17.24  4.44  2.36  7.41  4.77  2.52  7.97  4.96  2.78  7.98  5.32  2.97  8.58  32.94  20.88  47.99  35.39  22.33  51.87  

 

  



 
 

Table S3. The age-standardized rates (ASRs) of prevalence per 100,000 populations for heart failure in 1990 and 2019 globally and in 21 Global Burden of Diseases (GBD) regions by sex 

Regions 

1990 2019 

Males Females Males Females 

 95% uncertainty interval (UI)  95% UI  95% UI  95% UI 

ASRs per 100,000 lower upper ASRs per 100,000 lower upper ASRs per 100,000 lower upper ASRs per 100,000 lower upper 

Global 864.24  703.70  1048.41  685.99  561.61  834.72  785.70  649.52  944.89  646.15  537.36  783.01  

Andean Latin America 562.82  449.81  715.01  369.03  294.38  457.73  559.75  433.68  718.77  357.88  282.69  450.79  

Australasia 1265.88  1000.01  1538.13  1075.23  856.46  1308.97  857.90  688.50  1050.53  656.12  532.05  788.83  

Caribbean 702.08  539.88  909.26  404.44  321.37  513.01  682.17  528.13  880.77  390.64  307.71  501.97  

Central Asia 652.99  508.28  834.48  529.14  409.11  684.46  627.34  491.04  795.36  478.48  370.40  617.10  

Central Europe 904.97  717.50  1123.44  697.14  548.91  872.07  855.08  713.84  1016.43  610.74  509.86  731.43  

Central Latin America 629.40  499.20  780.87  443.51  357.40  557.66  573.32  455.64  718.72  388.21  310.20  488.80  

Central Sub-Saharan Africa 581.64  428.38  774.88  430.13  316.15  573.84  579.17  427.70  766.85  419.58  305.98  553.02  

East Asia 1085.73  875.57  1339.93  1005.90  814.21  1249.35  991.23  808.02  1228.71  1001.01  819.06  1245.62  

Eastern Europe 582.92  464.72  714.88  536.95  427.34  661.27  574.95  467.34  700.80  538.38  427.98  659.54  

Eastern Sub-Saharan Africa 961.68  765.25  1207.38  581.54  453.13  736.81  1059.12  844.06  1322.71  609.98  475.46  770.77  



 
 

High-income Asia Pacific 645.81  534.51  782.54  504.36  412.33  623.04  515.80  444.92  598.55  376.87  325.60  436.41  

High-income North America 1528.53  1259.67  1856.70  1094.97  918.09  1303.05  1344.62  1159.53  1556.54  993.84  866.22  1140.37  

North Africa and Middle East 912.98  703.30  1163.90  675.26  527.26  854.68  879.44  697.33  1101.27  686.58  557.61  850.08  

Oceania 875.69  679.90  1133.87  744.66  579.73  972.67  893.47  697.66  1160.60  753.88  591.97  969.00  

South Asia 391.80  316.14  489.41  355.18  286.64  444.32  406.15  326.94  503.61  374.85  303.13  465.75  

Southeast Asia 910.84  723.55  1154.72  582.76  463.50  736.41  956.76  767.92  1202.26  599.25  478.71  750.96  

Southern Latin America 850.06  681.47  1074.46  620.96  491.30  785.88  721.30  563.95  915.07  514.42  403.38  655.19  

Southern Sub-Saharan Africa 891.21  696.19  1124.96  642.49  499.62  808.31  864.36  674.75  1091.08  542.55  425.12  684.92  

Tropical Latin America 690.38  559.34  851.78  411.99  339.53  505.28  636.92  514.39  789.46  382.03  312.82  472.13  

Western Europe 885.49  715.83  1077.81  624.96  509.21  757.02  693.11  574.34  830.22  488.09  405.60  583.42  

Western Sub-Saharan Africa 675.39  532.58  847.80  522.06  411.12  658.54  728.99  569.09  920.63  551.20  434.55  701.13  

 
  



 
 

Table S4. The age-standardized rates (ASRs) of years lived with disabilities (YLDs) per 100,000 populations for heart failure in 1990 and 2019 globally and in 21 Global Burden of Diseases (GBD) regions by sex 

Regions 

1990 2019 

Males Females Males Femals 

 
95% uncertainty interval 

(UI) 
 95% UI  95% UI  95% UI 

ASRs per 100,000 lower upper ASRs per 100,000 
lowe

r 
upper ASRs per 100,000 

lowe

r 
upper ASRs per 100,000 

lowe

r 
upper 

Global 77.38  50.15  111.97  61.44  
39.6

3  
88.87  70.58  

45.8

1  

101.3

5  
57.99  

37.7

2  
83.46  

Andean Latin America 45.31  28.60  65.88  29.43  
18.6

3  
42.40  47.83  

30.2

5  
69.25  30.71  

19.2

5  
44.76  

Australasia 114.19  73.82  165.71  97.30  
61.9

3  

142.0

4  
77.67  

49.5

6  

113.6

3  
59.54  

39.4

5  
86.60  

Caribbean 62.84  39.77  90.81  36.34  
23.2

2  
52.57  61.26  

39.0

4  
89.23  35.22  

22.3

9  
51.33  

Central Asia 58.55  36.77  83.88  47.31  
30.0

1  
68.91  56.38  

35.7

6  
81.55  42.82  

27.2

6  
61.78  

Central Europe 81.69  52.14  117.52  62.81  
40.3

9  
90.75  77.32  

51.2

2  

110.7

1  
55.13  

36.0

9  
79.17  

Central Latin America 53.50  34.52  77.18  38.42  
24.8

3  
56.21  49.48  

31.4

5  
71.71  34.09  

22.0

3  
49.50  

Central Sub-Saharan Africa 51.90  32.09  77.42  38.40  
23.2

5  
57.23  51.85  

31.2

5  
77.03  37.62  

22.8

3  
55.92  



 
 

East Asia 96.97  62.64  142.02  89.35  
57.7

8  

130.9

3  
89.16  

57.1

6  

129.9

7  
89.65  

58.2

5  

131.7

2  

Eastern Europe 52.46  34.28  75.79  48.19  
31.3

6  
69.15  51.83  

33.8

6  
74.10  48.38  

31.2

0  
69.88  

Eastern Sub-Saharan Africa 85.36  54.80  122.80  51.56  
33.1

0  
75.37  94.38  

60.6

6  

135.6

3  
54.37  

34.8

0  
79.99  

High-income Asia Pacific 58.59  38.09  85.05  45.65  
29.6

9  
66.49  46.93  

31.4

6  
66.57  34.25  

23.0

8  
48.26  

High-income North America 138.53  90.65  200.14  99.51  
64.7

0  

143.0

8  
121.62  

81.7

6  

170.6

0  
90.06  

60.0

9  

126.1

8  

North Africa and Middle East 82.03  51.34  119.51  60.37  
38.2

8  
87.96  79.41  

50.0

9  

114.0

3  
61.81  

40.3

4  
89.58  

Oceania 78.37  49.83  113.15  66.00  
42.6

5  
96.93  80.14  

50.5

4  

115.9

0  
66.88  

43.3

2  
97.47  

South Asia 34.40  22.11  49.89  30.99  
19.8

8  
45.15  35.94  

23.2

2  
52.08  32.99  

21.0

4  
48.09  

Southeast Asia 80.97  51.77  117.60  51.49  
33.1

4  
74.55  85.64  

54.9

9  

124.4

7  
53.42  

34.5

5  
77.06  

Southern Latin America 69.47  44.29  101.13  52.56  
33.3

3  
76.38  62.23  

40.0

7  
92.15  45.27  

28.6

7  
66.12  

Southern Sub-Saharan Africa 79.35  50.34  116.18  57.30  
36.4

8  
84.53  77.21  

48.8

8  

112.0

6  
48.56  

30.9

4  
71.66  

Tropical Latin America 58.74  37.70  85.95  35.54  
23.0

0  
52.02  55.30  

35.7

3  
81.10  33.55  

21.7

0  
49.28  

Western Europe 80.36  51.39  117.59  56.72  
36.6

9  
82.89  62.98  

40.7

3  
90.54  44.36  

29.1

7  
63.74  



 
 

Western Sub-Saharan Africa 60.02  38.27  86.59  46.38  
30.0

7  
67.82  64.99  

41.4

6  
95.66  49.20  

31.5

4  
72.76  

 

 



 
 

Figure S1. Global age-standardized point prevalence rate of treated heart failure per 100,000 population in 2019. Visualization using the Global 

Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S2. Global age-standardized point prevalence rate of mild heart failure per 100,000 population in 2019. Visualization using the Global 

Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S3. Global age-standardized point prevalence rate of moderate heart failure per 100,000 population in 2019. Visualization using the Global 

Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S4. Global age-standardized point prevalence rate of severe heart failure per 100,000 population in 2019. Visualization using the Global 

Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S5. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of treated heart failure 

globally from 1990 to 2019. 

 

 



 
 

Figure S6. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of mild heart failure 

globally from 1990 to 2019. 

 

 



 
 

Figure S7. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of moderate heart 

failure globally from 1990 to 2019. 

 

 



 
 

Figure S8. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of severe heart failure 

globally from 1990 to 2019. 

 

 



 
 

Figure S9. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

High Socio‐demographic Index (SDI) regions from 1990 to 2019. 

 

 



 
 

Figure S10. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

High-middle Socio‐demographic Index (SDI) regions from 1990 to 2019. 

 

 



 
 

Figure S11. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Middle Socio‐demographic Index (SDI) regions from 1990 to 2019. 

 

 



 
 

Figure S12. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Low-middle Socio‐demographic Index (SDI) regions from 1990 to 2019. 

 

 



 
 

Figure S13. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Low Socio‐demographic Index (SDI) regions from 1990 to 2019. 

 

 



 
 

Figure S14. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Andean Latin America from 1990 to 2019. 

 

 



 
 

Figure S15. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Australasia from 1990 to 2019. 

 

 



 
 

Figure S16. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Caribbean from 1990 to 2019. 

 

 



 
 

Figure S17. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Central Asia from 1990 to 2019. 

 

 



 
 

Figure S18. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Central Europe from 1990 to 2019. 

 

 



 
 

Figure S19. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Central Latin America from 1990 to 2019. 

 

 



 
 

Figure S20. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Central Sub-Saharan Africa from 1990 to 2019. 

 

 



 
 

Figure S21. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

East Asia from 1990 to 2019. 

 

 



 
 

Figure S22. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Eastern Europe from 1990 to 2019. 

 

 



 
 

Figure S23. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Eastern Sub-Saharan Africa from 1990 to 2019. 

 

 



 
 

Figure S24. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

High-income Asia Pacific from 1990 to 2019. 

 

 



 
 

Figure S25. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

High-income North America from 1990 to 2019. 

 

 



 
 

Figure S26. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

North Africa and Middle East from 1990 to 2019. 

 

 



 
 

Figure S27. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Oceania from 1990 to 2019. 

 

 



 
 

Figure S28. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

South Asia from 1990 to 2019. 

 

 



 
 

Figure S29. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Southeast Asia from 1990 to 2019. 

 

 



 
 

Figure S30. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Southern Latin America from 1990 to 2019. 

 

 



 
 

Figure S31. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Southern Sub-Saharan Africa from 1990 to 2019. 

 

 



 
 

Figure S32. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Tropical Latin America from 1990 to 2019. 

 

 



 
 

Figure S33. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Western Europe from 1990 to 2019. 

 

 



 
 

Figure S34. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Western Sub-Saharan Africa from 1990 to 2019. 

 

 



 
 

Figure S35. The top three nations or territories with the most or least age-standardized prevalence rate of heart failure per 100,000 population in 

2019. Visualization using the Global Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S36. The top three nations or territories with increased or decreased trends of age-standardized prevalence rate of heart failure per 100,000 

population in 2019. Visualization using the Global Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-

compare). 

 

https://www.healthdata.org/data-visualization/gbd-compare
https://www.healthdata.org/data-visualization/gbd-compare


 
 

Figure S37. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Oman from 1990 to 2019. 

 

 



 
 

Figure S38. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Cameroon from 1990 to 2019. 

 

 



 
 

Figure S39. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Saudi Arabia from 1990 to 2019. 

 

 



 
 

Figure S40. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Canada from 1990 to 2019. 

 

 



 
 

Figure S41. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

France from 1990 to 2019. 

 

 



 
 

Figure S42. The Joinpoint regression analysis showing annual percentage (APC) change for age-standardized prevalence rate of heart failure in 

Denmark from 1990 to 2019. 

 

 



 
 

Figure S43. Global age-standardized point prevalence rate of heart failure per 100,000 population in 2019 by different age groups. Visualization 

using the Global Burden of Diseases (GBD) Compare Tool (https://www.healthdata.org/data-visualization/gbd-compare). 

 

 

https://www.healthdata.org/data-visualization/gbd-compare
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