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ABSTRACT Objective. To analyze trends in mortality caused by cardiovascular diseases (CVD) in Chile during the period 
2000–2020.

 Methods. Data on age-adjusted mortality rates (AAMR) from CVD per 100 000 population in Chile for 2000–
2020 were extracted from the World Health Organization Mortality Database. Joinpoint regression was used 
to analyze the trends and compute the average annual percent change (AAPC) in Chile. In addition, analyses 
were conducted by sex and type of CVD.

 Results. Between 2000 and 2020, the AAMR from CVD decreased in Chile from 159.5 to 94.6 per 100 000 
population, with a statistically significant decrease in the AAPC of 2.6% (95% CI [–2.8, –2.4]). No joinpoints 
were identified. The AAMR from CVD decreased annually by 2.6% (95% CI [–2.8, –2.4]) and 2.8% (95% 
CI [–3.5, –2.6]) in men and women, respectively. The AAMR from ischemic heart disease reduced annually 
by 3.6% (95% CI [–4.6, –2.7]) with two joinpoints in 2011 and 2015. In the case of stroke, the mortality rate 
decreased annually by 3.7% (95% CI [–4.5, –3.0]), with two joinpoints in 2008 and 2011.

 Conclusions. Cardiovascular disease mortality rates have decreased significantly in Chile, in both sexes, 
especially in women. This decrease could be explained mainly by a significant reduction in the case fatality in 
recent decades. These results could be a reference for developing primary prevention and acute management 
of CVD policies focused on populations with higher mortality.
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Cardiovascular diseases (CVD) are a major public health 
concern and the leading cause of mortality globally (1). Over 
three-quarters of CVD deaths occur in low- and middle-income 
countries (2). In the Region of the Americas, mortality due to 
CVD has shown a decreasing trend during 2000–2010. Still, it 
remains the primary cause of death, mainly due to social and 
economic changes, lifestyle modifications, and increased life 
expectancy (3). Also, in 2019, ischemic heart disease (IHD) and 
stroke were the first and the second leading cause of death, 
respectively (1, 4).

Few studies have analyzed the trends of CVD mortality in 
Latin America. Evidence shows that countries are at different 

stages of the cardiovascular disease epidemic; while some coun-
tries reduce mortality, others maintain the rise (5). In this sense, 
it is essential to analyze mortality trends to monitor community 
health status, evaluate health programs, and define actions to 
improve public health policies to prevent or reduce mortality 
between countries.

Chile is one of the countries in Latin America with the lon-
gest life expectancy at birth (79.5 years in 2022) and a low CVD 
age-adjusted mortality rate (AAMR) of 95.5 per 100 000 popula-
tion, within the first quintile of the Americas in 2019 (6, 7). The 
implementation of health programs and public policies, as well 
as the health and living situations, may be responsible for these 
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outcomes. Related to social determinants of health, in 2012, Chile 
entered the group of high-income countries according to the World 
Bank classification (8). The Gini coefficient decreased from 54.9 in 
1996 to 44.9 in 2020, confirming a reduction in income inequal-
ity (7). Additionally, noncommunicable diseases accounted for 
82% of the disease burden in 2013 (9) and CVD was the primary 
cause of death in 2020, being responsible for 23% of the casualties, 
mainly due to stroke and ischemic heart disease (10).

Chile has implemented several public policies in recent 
decades to reduce the burden of CVD. One of the most import-
ant was the inclusion of acute myocardial infarction, ischemic 
stroke, and subarachnoid hemorrhage in the Explicit Health 
Guarantees Program in 2005 (11). Likewise, the National Health 
Strategy of the Republic of Chile 2021–2030 focused on increas-
ing the adequate coverage of comprehensive treatment for CVD 
and access to rehabilitation services (12). However, to date there 
has been no evidence of the impact of the implementation of 
health programs and public policies on CVD mortality trends 
in the last decade. Thus, this study aimed to analyze trends in 
mortality caused by CVD in Chile during 2000–2020 and relate 
the results based on the implementation of public policies.

MATERIALS AND METHODS

Study design

A secondary data analysis was performed. Age-adjusted mor-
tality rates (AAMR) from cardiovascular diseases data (ICD-10 
codes: I00–I99), for men and women in Chile in the period 
2000–2020, were extracted from the World Health Organization 
(WHO) Mortality Database (10). The database was updated 
on 27 February 2023. On the data quality for Chile, the Data-
base reports a percentage of ill-defined or nonspecific causes to 
total deaths: 10.8%; completeness: 100.0%; and usability: 89.2%. 
Usability >80% is considered high.

Data analysis

Joinpoint regression software (version 4.9.0.0; Surveillance 
Research Program, National Cancer Institute, Bethesda, MD, 
United States of America) was used to analyze significant 
changes in mortality trends. This analysis identified inflection 
points (called joinpoints) for which the linear slope of the trend 
significantly changed. First, the number and location of sig-
nificant joinpoints for each CVD type were determined using 

a log-linear model (13). Next, the estimated annual percent 
change (APC) and corresponding 95% confidence intervals 
were computed, to describe the change magnitude for each 
identified trend. In this model, the AAMR was used as the 
dependent variable and the year of death as the independent 
variable with an annual interval type and assuming a con-
stant variance (homoscedasticity). In all analyses, p < 0.05 was 
regarded as statistically significant.

The average annual percent change (AAPC) was also calcu-
lated for the overall period in Chile. The AAPC is interpreted as 
an increasing trend when AAPC 95% CIs are greater than zero; 
it is a constant trend when AAPC 95% CIs overlap with zero, 
and a decreasing trend when AAPC 95% CIs are lower than 
zero (4). Analyses were conducted by sex and by CVD type. 
The Joinpoint regression analysis has been used extensively in 
previous research on trends in cardiovascular and cerebrovas-
cular disease (14–16).

Ethical considerations

The datasets used for this study are publicly available and 
anonymous. Therefore, this study is a secondary data analysis, 
and no approval by the ethics committee was needed.

RESULTS

Between 2000 and 2020, the number of recorded deaths from 
CVD in Chile increased steadily from 21 956 (11 230 men and 
10 726 women) to 29 019 (14 684 men and 14 335 women) (Table 
1). The AAMR from cardiovascular diseases between 2000 and 
2020 decreased from 159.5 to 94.6 per 100 000 population (Fig-
ure 1, Table 2). The AAMR decreased annually by 2.6% (95% CI 
[–2.8, –2.4]) without joinpoints (Table 3).

CVD mortality trends for men and women are presented in Table 
4 and Table 5, respectively. In men, the AAMR decreased from 
201.6 to 119.6 per 100 000 population. The mortality rate reduced 
annually by 2.6% (95% CI [–2.8, –2.4]) without joinpoints (Table 4). 
For women, the AAMR decreased from 128.3 to 74.3 per 100 000 
population. We recorded a statistically significant decrease of 2.8% 
(95% CI [–3.0, –2.6]) in the AAPC without joinpoints (Table 5).

Trends in mortality by type of CVD

The AAMR for ischemic heart disease decreased from 55.7 
to 27.4 per 100  000 population (Table 2). The mortality rate 

TABLE 1. Number of deaths from cardiovascular diseases in Chile, 2000–2020

Type of cardiovascular disease Total Male Female

2000 2020 2000 2020 2000 2020

Cardiovascular diseases 21 956 29 019 11 230 14 684 10 726 14 335

Rheumatic heart disease 298 119 115 36 183 83

Hypertensive heart disease 1 695 3 865 733 1 647 962 2 218

Ischemic heart disease 7 676 7 959 4 433 4 899 3 243 3 060

Stroke 7 455 7 948 3 573 3 887 3 882 4 061

Inflammatory heart disease 658 597 434 351 224 246

Ill-defined circulatory disease 2 423 5 117 1 012 2 204 2 913 1 411

Other circulatory diseases 1 751 3 414 930 1 660 821 1 754
Source: Prepared by the authors based on the study data.
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reduced annually by 3.6% (95% CI [–4.6, –2.7]) with two join-
points in 2001 and 2015 (Table 3). The AAMR for IHD in men 
decreased from 78.7 to 40.4 per 100 000 population. We noted a 
statistically significant reduction of 3.1% (95% CI [–3.9, –2.2]) in 
the AAPC with joinpoints in 2005 and 2009. The AAMR for IHD 
in women decreased from 38.9 to 16.8 per 100 000 population. 
A statistically significant reduction of 4.2% (95% CI [–4.6, –3.8]) 
was recorded in the AAPC without joinpoints (Table 5).

The AAMR for stroke decreased from 54.1 to 25.9 per 100 000 
population (Table  2). The mortality rate reduced annually by 
3.7% (95% CI [–4.5, –3.0]) with two joinpoints: 2008 and 2011 
(Table 3). The AAMR for stroke in men decreased from 64.3 to 
31.6 per 100 000 population (Table 2). The mortality rate reduced 
annually by 3.5% (95% CI [–4.5, –2.6]) with two joinpoints: 2008 

and 2011 (Table 4). The AAMR for stroke in women decreased 
from 46.7 to 21.5 per 100 000 population (Table 2). We found a 
statistically significant decrease of 3.9% (95% CI [–4.7, –3.1]) in 
the AAPC with two joinpoints: 2008 and 2011 (Table 5).

DISCUSSION

This analysis of trends in mortality from cardiovascular 
diseases in Chile showed overall downward trends in both 
sexes between 2000 and 2020, more accentuated in women, 
with a statistically significant decrease of –2.6% in the AAPC. 
By sexes, we observed a –2.6% and –2.8% AAPC in men and 
women, respectively. Similarly, IHD and stroke mortality rates 
decreased significantly in the period analyzed.

FIGURE 1. Trends in mortality from cardiovascular diseases in Chile, 2000–2020

Source: Prepared by the authors based on the study data.

TABLE 2. Age-adjusted mortality rate from cardiovascular diseases in Chile, 2000–2020

Type of cardiovascular disease Total Male Female

2000 2020 2000 2020 2000 2020

Cardiovascular diseases 159.5 94.6 201.6 119.6 128.3 74.3

Rheumatic heart disease 2.1 0.4 1.8 0.3 2.3 0.5

Hypertensive heart disease 12.4 11.8 13.8 13.2 11.3 10.7

Ischemic heart disease 55.7 27.4 78.7 40.4 38.9 16.8

Stroke 54.1 25.9 64.3 31.6 46.7 21.5

Inflammatory heart disease 4.7 2.3 7.2 3.0 2.8 1.6

Ill-defined circulatory disease 17.8 15.5 19.4 17.6 16.5 13.8

Other circulatory diseases 12.6 11.2 16.4 13.5 9.9 9.4
Source: Prepared by the authors based on the study data.
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Mortality depends mainly on the incidence and case fatal-
ity. Between 2001 and 2007, the standardized annual incidence 
rate for acute myocardial infarction (AMI) in Chile was 74.4 
per 100  000 population (98.0 for males and 51.0 for women). 
The total case fatality was 49.5% (45.4% in men and 57.2% in 
women), with a significant annual reduction of 1.2% in men 
and 0.81% in women (17). In other words, the incidence of 
AMI was stable, and the case fatality decreased in the period 
2001–2007. In the case of stroke, in a study in Iquique, Tarapacá 
Region (2005), the age-adjusted incidence of stroke was 140.1 
per 100 000 population. The case fatality was 23.3% at 30 days 
and 33% at 6 months (18). On the other hand, a study conducted 
in the Ñuble Region (2021) found an age-adjusted incidence of 
stroke of 163.4 per 100 000 population. The 30-day case fatality 
was 24.6% and 30% at 6 months (19). Therefore, although the 
stroke incidence has increased in the recent decades in Chile, the 
case fatality has decreased in the same period. The reduction in 
the incidence of hemorrhagic stroke in Chile in recent decades 
is also remarkable, which could significantly reduce stroke 
mortality, considering the higher case fatality associated with 
this subtype of stroke (about 50%). Two Brazilian studies have 
also reported this reduction in the incidence of hemorrhagic 
stroke (20,  21). The decrease in the incidence of hemorrhagic 
stroke could be explained by better control of hypertension and 
lower alcohol consumption in Chile in the last few decades (19).

Chile has implemented several public policies in recent decades 
to reduce CVD incidence and case fatality (Figure 2). From 2005, 

the main cardiovascular risk factors, hypertension, and diabetes 
are included in the Explicit Health Guarantees program (GES 
from the Spanish “Garantías Explícitas en Salud”). This program 
guarantees patients access, opportunity, and financial protection 
(11, 22). These initiatives are meant to reduce the incidence of 
CVD. On the other hand, myocardial infarction, ischemic stroke, 
and subarachnoid hemorrhage have been part of the GES pro-
gram since 2005 as Chile’s primary strategy to reduce IHD and 
stroke fatalities (11, 22). This policy has allowed greater access 
to diagnosis, reperfusion therapies, hospital admission, and sec-
ondary prevention. In addition, the GES program has developed 
based-evidence clinical practice guidelines. Implementing the 
GES program has reduced in-hospital mortality of ST-elevation 
myocardial infarction in Chilean hospitals (23).

The marked reduction in the rheumatic heart disease mortal-
ity rate is worth noting, with a decrease in the AAPC of –9.7% 
between 2000 and 2020; –9.5% and –10% in men and women, 
respectively. This result could be explained by the dramatic 
reduction in the incidence of rheumatic fever in Chile: 2.2 cases 
per 100 000 population in 1978 to 0 cases per 100 000 popula-
tion in 1998 (24). This trend is related to the epidemiological 
transition in health problems characterized by a reduction in 
infectious conditions that paralleled an increase in the inci-
dence of allergies and autoimmune disorders (the so-called 
hygiene hypothesis) (24).

The reduction in CVD mortality has been reported in other 
Latin-American countries; for example, in 1996–2019, the AAPC 

TABLE 3. Joinpoint analysis for cardiovascular diseases mortality trends in Chile, 2000–2020

Total study 
period

Period 1 Period 2 Period 3

AAPC (95% CI) Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

Cardiovascular diseases –2.6* (–2.8, –2.4) — — — — — —

Rheumatic heart disease –9.4* (–10.5, –8.3) — — — — — —

Hypertensive heart disease –1.4 (–4.2, 1.5) 2000–2011 –1.9* (–3.7, –0.2) 2011–2015 4.5 (–8.5, 19.2) 2015–2020 –4.6 (–10.1, 1.2)

Ischemic heart disease –3.6* (–4.6, –2.7) 2000–2011 –4.3* (–4.8, –3.7) 2011–2015 –1.3 (–5.5, 3.2) 2015–2020 –4.2* (–6.0, –2.2)

Stroke –3.7* (–4.5, –3.0) 2000–2008 –3.5* (–4.1, –2.9) 2008–2011 0.4 (–4.8, 6.0) 2011–2020 –5.2* (–5.7, –4.8)

Inflammatory heart disease –3.0* (–3.8, –2.1) 2000–2007 0.0 (–2.2, 2.3) 2007–2020 –4.5* (–5.4, –3.7) — —

Ill-defined circulatory disease –1.0* (–1.6, –0.4) — — — — — —

Other circulatory diseases –0.6 (–1.7, 0.6) 2000–2003 3.2 (–3.3, 10.0) 2003–2012 0.1 (–1.3, 1.5) 2012–2020 –2.7* (–4.0, –1.3)
Notes: AAPC, average annual percent change; APC, annual percent change; CI, confidence interval. *p < 0.05 for change in trend; *indicates that the AAPC is significantly different from zero at the alpha = 0.05 level.
Source: Prepared by the authors based on the study data.

TABLE 4. Joinpoint analysis for cardiovascular diseases mortality trends in men in Chile, 2000–2020

Total study period Period 1 Period 2 Period 3

AAPC (95% CI) Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

Cardiovascular diseases –2.6* (–2.8, –2.4) — — — — — —

Rheumatic heart disease –9.0* (–10.3, –7.8) — — — — — —

Hypertensive heart disease 0.0 (–3.5, 3.6) 2000–2005 4.2 (–3.1, 12.0) 2005–2009 –6.1 (–20.2, 10.5) 2009–2020 0.5 (–1.7, 2.7)

Ischemic heart disease –3.1* (–3.9, –2.2) 2000–2005 –2.5* (–4.2, –0.8) 2005–2009 –5.0* (–8.7, –1.1) 2009–2020 –2.6* (–3.1, –2.1)

Stroke –3.5* (–4.5, –2.6) 2000–2008 –3.2* (–3.9, –2.5) 2008–2011 0.6 (–5.8, 7.4) 2011–2020 –5.2* (–5.7, –4.6)

Inflammatory heart disease –3.5* (–4.2, –2.8) — — — — — —

Ill-defined circulatory disease –1.0* (–1.7, –0.3) — — — — — —

Other circulatory diseases –1.1* (–1.7, –0.5) 2000–2011 0.1 (–0.7, 0.9) 2011–2020 –2.4* (–3.5, –1.4) — —
Notes: AAPC, average annual percent change; APC, annual percent change; CI, confidence interval; *p < 0.05 for change in trend; *indicates that the AAPC is significantly different from zero at the alpha = 0.05 level.
Source: Prepared by the authors based on the study data.
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TABLE 5. Joinpoint analysis for cardiovascular diseases mortality trends in women in Chile, 2000–2020

Total study period Period 1 Period 2 Period 3

AAPC (95% CI) Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

Cardiovascular diseases –2.8* (–3.0, –2.6) — — — — — —

Rheumatic heart disease –7.9* (–11.6, –4.0) 2000–2018 –10.2* (–11.4, –8.9) 2018–2020 16.0 (–24.4, 78.1) — —

Hypertensive heart disease 0.0 (–3.5, 3.6) 2000–2005 4.2 (–3.1, 12.0) 2005–2009 –6.1 (–20.2, 10.5) 2009–2020 0.5 (–1.7, 2.7)

Ischemic heart disease –4.2* (–4.6, –3.8) — — — — — —

Stroke –3.9* (–4.7, –3.1) 2000–2008 –3.8* (–4.4, –3.2) 2008–2011 0.2 (–5.4, 6.2) 2011–2020 –5.4* (–5.9, –4.9)

Inflammatory heart disease –2.7* (–4.0, –1.3) 2000–2006 2.3 (–1.9, 6.7) 2006–2020 –4.8* (–5.9, –3.6) — —

Ill-defined circulatory disease –1.0* (–1.6, –0.4) — — — — — —

Other circulatory diseases –0.3 (–1.4, 0.8) 2000–2003 4.4 (–1.9, 11.0) 2003–2012 0.6 (–0.8, 1.9) 2012–2020 –2.9* (–4.2, –1.6)
Notes: AAPC, average annual percent change; APC, annual percent change; CI, confidence interval; *p < 0.05 for change in trend; *indicates that the AAPC is significantly different from zero at the alpha = 0.05 level.
Source: Prepared by the authors based on the study data.

FIGURE 2. Timeline of Chilean public health policies

Source: Prepared by the authors.

decreased in Brazil by –2.1% and –2.6% in men and women, 
respectively (25). Likewise, Martínez et al. (4) found an annual 
reduction of 2.2% and 1.8% in the AAMR for IHD and stroke, 
respectively, between 1990 and 2019 in 36 countries in the 
Americas. Chile and Canada represented the best-performing 
countries in the decrease of the IHD mortality rate. The authors 
found a strong ecological negative association between IHD 
and stroke mortality and population hypertension control (4). 
Our results are consistent with the findings of Lloyd-Sherlock 
et al. (26), who estimated a reduction in the AAMR of CVD in 
Chile in 2000–2015 of –0.7, –2.2, –2.9, and –1.6 for population 
aged 30–49, 50–69, 70–79, and 80+ years, respectively.

Remarkably, the joinpoint in 2011 for hypertensive heart 
disease, IHD, and stroke almost coincides with the year when 

Chile entered the group of high-income countries according to 
the World Bank classification. Therefore, our results confirm the 
influence of country income level on CVD mortality. Further-
more, the PURE Study found that high-income countries have 
lower CVD mortality rates than middle-income and low-income  
countries despite a higher cardiovascular risk factor burden 
(27).

According to the 2017 national census, 11.4% of the popula-
tion is older people (65+ years), which is significantly higher 
than the 6.6% registered in the 1992 census (28). Older peo-
ple are the age group with the highest cardiovascular risk. 
Therefore, we can expect an increase in the absolute number 
of deaths due to cardiovascular events in the coming decades, 
despite the reduction in CVD mortality, because of population 
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and cerebrovascular disease (14–16). In addition, this analysis 
method achieves a better fit than linear models, reducing the 
trend to a single regression (32). However, our work also has 
limitations. The first is the lack of data beyond 2020 and the late 
effects of the pandemic on CVD mortality. Second, we had no 
data at the subnational level. This is an essential issue because 
significant differences in CVD mortality have been reported 
between regions of Chile (33). Third, the WHO Mortality Data-
base does not include confidence intervals of AAMR; that is, 
it does not report the uncertainty of the estimate. Fourth, the 
data are not stratified according to major stroke pathological 
subtype (ischemic and hemorrhagic), considering the higher 
case fatality associated with hemorrhagic stroke (about 50%). 
Finally, we recognize that mortality trends studies only describe 
trends and do not seek to explain them (34). This analysis needs 
further work to investigate the association between trends in 
CVD mortality and sociodemographic characteristics, such as 
measures of income and healthcare expenditure (34).

Conclusion

In conclusion, we confirm that mortality rates from cardio-
vascular diseases significantly decreased in Chile between 
2000 and 2020, especially for ischemic heart disease and stroke. 
Our results could be a reference for analyzing public policies 
implemented around primary prevention and management in 
acute myocardial infarction and acute stroke care that could be 
applied in countries with higher mortality rates.
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aging and growth. Of the 41% increase in the absolute number 
of CVD deaths between 1990 and 2013 at the global level, half 
were attributed to population aging and a quarter to popula-
tion growth, with similar trends observed in the Region of the 
Americas (26).

The National Health Strategy (NHS) 2011–2020 included 
targets and indicators to increase protective factors for cardio-
vascular health and improve the survival of patients with a 
cardiovascular event (29). This strategy increased the first-year 
survival of patients with myocardial infarction and stroke by 
10% (29). Based on the positive results of the NHS 2011–2020, 
the challenges for the next decade will be to increase the effec-
tive coverage of comprehensive treatment for this group of 
diseases and guarantee access to rehabilitation services. This 
was established as a goal for 2030 to reduce the disease burden 
due to CVD in people 18 years and older (12). The expected 
results for the NHS 2021–2030 are: 1) To increase the control rate 
of hypertension at the population level; 2) To increase the cover-
age of effective treatments for CVD; 3) To increase the effective 
coverage of integrated treatment of cardiovascular risk in the 
healthcare network focused on gender; 4) To raise the effective 
coverage of cost-effective treatments in people with high car-
diovascular risk; 5) To increase the coverage and quality in early 
continuous multidisciplinary rehabilitation associated with car-
diovascular and cerebrovascular events (12).

On the other hand, HEARTS in the Americas, a Pan American 
Health Organization (PAHO) program to reduce cardiovascu-
lar events by controlling hypertension, diabetes, dyslipidemia, 
and lifestyle modifications, is being implemented in several 
countries of Latin America and the Caribbean, including Chile 
(30). HEARTS will be the institutionalized model of care for 
cardiovascular risk management, with special emphasis on the 
control of hypertension and secondary prevention in primary 
health care in the Americas by 2025 (29). Chile has participated 
in this initiative since 2018, and to date more than 100 health 
centers are implementing HEARTS strategies (31).

This study has several strengths. To the best of our knowl-
edge, this is the most recent study analyzing CVD mortality 
trends in Chile, including data from the first year of the COVID-
19 pandemic. Likewise, the joinpoint regression software has 
been widely used to analyze mortality trends in cardiovascular 

REFERENCES

 1. GBD 2019 Diseases and Injuries Collaborators. Global burden of 
369 diseases and injuries in 204 countries and territories, 1990-
2019: a systematic analysis for the Global Burden of Disease 
Study 2019. Lancet. 2020 Oct 17;396(10258):1204–22. https://doi.
org/10.1016/S0140-6736(20)30925-9. Erratum in: Lancet. 2020 Nov 
14;396(10262):1562.

 2. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy A. 
Growing epidemic of coronary heart disease in low- and middle-in-
come countries. Curr Probl Cardiol. 2010 Feb;35(2):72–115.

 3. Ordunez P, Prieto-Lara E, Pinheiro Gawryszewski V, Hennis AJ, 
Cooper RS. Premature Mortality from Cardiovascular Disease in the 
Americas - Will the Goal of a Decline of "25% by 2025" be Met? PLoS 
One. 2015 Oct 29;10(10):e0141685.

 4. Martinez R, Soliz P, Campbell NRC, Lackland DT, Whelton PK, 
Ordunez P. Association between population hypertension control 
and ischemic heart disease and stroke mortality in 36 countries 
of the Americas, 1990-2019: an ecological study. Rev Panam Salud 
Publica. 2022;46:e143. https://doi.org/10.26633/RPSP.2022.143.

 5. Arroyo-Quiroz C, Barrientos-Gutierrez T, O'Flaherty M, Guz-
man-Castillo M, Palacio-Mejia L, Osorio-Saldarriaga E, et al. 
Coronary heart disease mortality is decreasing in Argentina, and 
Colombia, but keeps increasing in Mexico: a time trend study. BMC 
Public Health. 2020 Feb 3;20(1):162.

 6. Pan American Health Organization. Core indicators portal. Wash-
ington, DC: PAHO; 2022 [cited 2022 Aug 7]. Available from: https://
opendata.paho.org/en/core-indicators/visualizations.

 7. Pan American Health Organization. ENLACE data portal. Cardio-
vascular disease burden in the Region of the Americas, 2000-2019. 
Washington, DC: PAHO; 2021 [cited 2022 Dec 15]. Available from: 
https://www.paho.org/en/enlace/cardiovascular-disease-burden.

 8. World Bank Open Data. Chile. Washington, DC: World Bank Group; 
c2023 [cited 2022 Dec 15]. Available from: https://data.worldbank.
org/country/chile.

 9. Pan American Health Organization. Health in the Americas+, 2017 
Edition. Summary: Regional Outlook and Country Profiles. Wash-
ington, DC: PAHO; 2017.

https://www.paho.org/journal
https://doi.org/10.26633/RPSP.2023.127
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.26633/RPSP.2022.143
https://opendata.paho.org/en/core-indicators/visualizations
https://opendata.paho.org/en/core-indicators/visualizations
https://www.paho.org/en/enlace/cardiovascular-disease-burden
https://data.worldbank.org/country/chile
https://data.worldbank.org/country/chile


01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

N61

Soto et al. • Trends in mortality from cardiovascular diseases in Chile Original research

Rev Panam Salud Publica 47, 2023 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2023.127 7

 10. World Health Organization. WHO Mortality Database. Geneva: 
WHO; 2023 [cited 2023 Aug 8]. Available from: https://platform.
who.int/mortality/themes/theme-details/topics/topic-details/
MDB/cardiovascular-diseases.

 11. Ministerio de Salud de Chile. Primer régimen de Garantías Explíci-
tas en Salud. Santiago: Ministerio de Salud; [cited 2020 Jul 27]. 
Available from: http://www.redsalud.gov.cl/archivos/guiasges/
primerregimengarantias.pdf.

 12. Ministerio de Salud de Chile. Estrategia nacional de salud 
para los objetivos sanitarios al 2030. Santiago: Ministerio de 
Salud; 2022 [cited 2022 Dec 15]. Available from: https://www.
minsal.cl/wp-content/uploads/2022/03/Estrategia-Nacion-
al-de-Salud-2022-MINSAL-V8.pdf.

 13. Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests for 
Joinpoint regression with application to cancer rates. Stat Med. 
2000;19(3):335–51.

 14. Nichols M, Townsend N, Scarborough P, Rayner M. Trends in 
age-specific coronary heart disease mortality in the European Union 
over three decades: 1980-2009. Eur Heart J. 2013 Oct;34(39):3017–27.

 15. Wilson L, Bhatnagar P, Townsend N. Comparing trends in mortal-
ity from cardiovascular disease and cancer in the United Kingdom, 
1983-2013: joinpoint regression analysis. Popul Health Metr. 2017 
Jul 1;15(1):23.

 16. Soto Á, Guillén-Grima F, Morales G, Muñoz NS, Aguinaga-Ontoso 
I. Trends in mortality from stroke in the European Union, 1996-2015. 
Eur J Neurol. 2021;28:182–91.

 17. Nazzal C, Alonso FT. Incidencia y letalidad por infarto agudo del 
miocardio en Chile: 2001-2007. Rev Med Chile. 2011;139(10):1253–60.

 18. Lavados PM, Sacks C, Prina L, Escobar A, Tossi C, Araya F, et al. 
Incidence, 30-day case-fatality rate, and prognosis of stroke in 
Iquique, Chile: A 2-year community-based prospective study (PIS-
CIS project). Lancet. 2005;365(9478):2206–15.

 19. Lavados PM, Hoffmeister L, Moraga AM, Vejar A, Vidal C, Gajardo 
C, et al. Incidence, risk factors, prognosis, and health-related 
quality of life after stroke in a low-resource community in Chile 
(ÑANDU): a prospective population-based study. Lancet Glob 
Health. 2021 Mar;9(3):e340–e351. https://doi.org/10.1016/S2214-
109X(20)30470-8. Erratum in: Lancet Glob Health. 2021 Jun;9(6):e758.

 20. Cabral NL, Gonçalves AR, Longo AL, Moro CH, Costa G, Amaral 
CH, et al. Trends in stroke incidence, mortality and case fatality 
rates in Joinville, Brazil: 1995-2006. J Neurol Neurosurg Psychiatry. 
2009 Jul;80(7):749–54.

 21. Minelli C, Cabral NL, Ujikawa LT, Borsetti Neto FA, Langhi Chiozz-
ini EM, Dos Reis GC, et al. Trends in the Incidence and Mortality 
of Stroke in Matão, Brazil: The Matão Preventing Stroke (MAPS) 
Study. Neuroepidemiology. 2020;54(1):75–82.

 22. Escobar MC. Prevención del riesgo cardiovascular: políticas chile-
nas. Rev Med Clin Condes. 2012;23(6):651–55.

 23. Nazzal C, Campos P, Corbalán R, Lanas F, Bartolucci J, Sanhueza 
P, et al. Impacto del plan AUGE en el tratamiento de pacientes con 

infarto agudo al miocardio con supradesnivel ST, en hospitales 
chilenos. Rev Med Chile. 2008;136:1231–39.

 24. Luque C, Cisternas FA, Araya M. Cambios del patrón de enferme-
dad en la postransición epidemiológica en salud en Chile, 1950-2003. 
Rev Med Chile. 2006;134(6):703–12.

 25. Mansur AP, Favarato D, Strunz CMC, Avakian SD, Pereira-Barretto 
AC, Bocchi EA, et al. Sex Differences in Cardiovascular Disease 
Mortality in Brazil between 1996 and 2019. Int J Environ Res Public 
Health. 2022 Oct 7;19(19):12827.

 26. Lloyd-Sherlock P, Ebrahim S, Martinez R, McKee M, Ordunez P. 
Reducing the cardiovascular disease burden for people of all ages 
in the Americas region: analysis of mortality data, 2000-15. Lancet 
Glob Health. 2019 May;7(5):e604–e612. https://doi.org/10.1016/
S2214-109X(19)30069-5.

 27. Yusuf S, Rangarajan S, Teo K, Islam S, Li W, Liu L, et al. For the PURE 
Investigators. Cardiovascular Risk and Events in 17 Low-, Middle-, 
and High-Income Countries. N Engl J Med. 2014;371:818–27.

 28. Instituto Nacional de Estadísticas de Chile. Resultados definitivos 
Censo 2017. Santiago: INE; 2017 [cited 2020 Sep 21]. Available from: 
https://www.censo2017.cl/wp-content/uploads/2017/12/Pre-
sentacion_Resultados_Definitivos_Censo2017.pdf.

 29. Ministerio de Salud de Chile. Estrategia Nacional de Salud: 
Para el cumplimiento de los Objetivos Sanitarios de la Década 
2011-2020. Santiago: Ministerio de Salud; 2011 [cited 2020 Jul 
26]. Available from: https://www.minsal.cl/portal/url/item/
c4034eddbc96ca6de0400101640159b8.pdf.

 30. Pan American Health Organization. HEARTS in the Americas. 
Washington, DC: PAHO; [date unknown] [cited 2022 Aug 1]. Avail-
able from: https://www.paho.org/en/hearts-americas.

 31. Ministerio de Salud de Chile. Hearts. Santiago: Ministerio de Salud; 
[date unknown] [cited 2023 Jul 27]. Available from: https://redcron-
icas.minsal.cl/temas-de-salud/salud-cardiovascular-2/hearts/.

 32. Puig X, Ginebra J, Gispert R. Analysis of mortality time trend using 
generalized linear models. Gac Sanit. 2005;19(6):481–85.

 33. Lavados PM, Díaz V, Jadue L, Olavarría VV, Cárcamo DA, Delgado 
I. Socioeconomic and cardiovascular variables explaining regional 
variations in stroke mortality in Chile: An ecological study. Neu-
roepidemiology. 2011;37(1):45–51.

 34. Shah R, Wilkins E, Nichols M, Kelly P, El-Sadi F, Wright FL, 
Townsend N. Epidemiology report: trends in sex-specific cerebro-
vascular disease mortality in Europe based on WHO mortality data. 
Eur Heart J. 2019;40(9):755–64.

Manuscript submitted on 1 June 2023. Revised version accepted for publication 
on 28 August 2023.

https://www.paho.org/journal
https://doi.org/10.26633/RPSP.2023.127
https://platform.who.int/mortality/themes/theme-details/topics/topic-details/MDB/cardiovascular-diseases
https://platform.who.int/mortality/themes/theme-details/topics/topic-details/MDB/cardiovascular-diseases
https://platform.who.int/mortality/themes/theme-details/topics/topic-details/MDB/cardiovascular-diseases
http://www.redsalud.gov.cl/archivos/guiasges/primerregimengarantias.pdf
http://www.redsalud.gov.cl/archivos/guiasges/primerregimengarantias.pdf
https://www.minsal.cl/wp-content/uploads/2022/03/Estrategia-Nacional-de-Salud-2022-MINSAL-V8.pdf
https://www.minsal.cl/wp-content/uploads/2022/03/Estrategia-Nacional-de-Salud-2022-MINSAL-V8.pdf
https://www.minsal.cl/wp-content/uploads/2022/03/Estrategia-Nacional-de-Salud-2022-MINSAL-V8.pdf
https://doi.org/10.1016/S2214-109X(20)30470-8
https://doi.org/10.1016/S2214-109X(20)30470-8
https://doi.org/10.1016/S2214-109X(19)30069-5
https://doi.org/10.1016/S2214-109X(19)30069-5
https://www.censo2017.cl/wp-content/uploads/2017/12/Presentacion_Resultados_Definitivos_Censo2017.pdf
https://www.censo2017.cl/wp-content/uploads/2017/12/Presentacion_Resultados_Definitivos_Censo2017.pdf
https://www.minsal.cl/portal/url/item/c4034eddbc96ca6de0400101640159b8.pdf
https://www.minsal.cl/portal/url/item/c4034eddbc96ca6de0400101640159b8.pdf
https://www.paho.org/en/hearts-americas
https://redcronicas.minsal.cl/temas-de-salud/salud-cardiovascular-2/hearts
https://redcronicas.minsal.cl/temas-de-salud/salud-cardiovascular-2/hearts


Original research Soto et al. • Trends in mortality from cardiovascular diseases in Chile

8 Rev Panam Salud Publica 47, 2023 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2023.127

Tendencias de la mortalidad por enfermedades cardiovasculares en Chile, 
2000-2020

RESUMEN Objetivo. Analizar las tendencias de la mortalidad por enfermedades cardiovasculares (ECV) en Chile durante 
el período 2000-2020.

 Métodos. Los datos sobre la tasa de mortalidad ajustada por la edad (TMAE) por ECV por 100 000 habitantes 
en Chile durante el período 2000-2020 se extrajeron de la base de datos de mortalidad de la Organización 
Mundial de la Salud. Se utilizó la regresión de tipo joinpoint (punto de cambio) para analizar las tendencias y 
calcular el cambio porcentual anual promedio (CPAP) en Chile. Además, se realizaron análisis por sexo y por 
tipo de ECV.

 Resultados. Entre el 2000 y el 2020, la TMAE por ECV disminuyó en Chile de 159,5 a 94,6 por 100 000 habi-
tantes, con una disminución del CPAP estadísticamente significativa del 2,6% (IC del 95% [-2,8 a -2,4]). No 
se detectó ningún punto de cambio (joinpoint). La TMAE por ECV disminuyó anualmente un 2,6% (IC del 95% 
[-2,8 a -2,4]) en los hombres y un 2,8% (IC del 95% [-3,5 a -2,6]) en las mujeres. La TMAE por cardiopatía 
isquémica se redujo anualmente en un 3,6 % (IC del 95 % [-4,6 a -2,7]), encontrándose dos puntos de cambio 
en el 2011 y el 2015. En el caso de los ataques cerebrovasculares, la tasa de mortalidad disminuyó anual-
mente un 3,7% (IC del 95% [-4,5 a -3,0]), encontrándose dos puntos de cambio en el 2008 y el 2011.

 Conclusiones. La tasa de mortalidad por ECV ha disminuido significativamente en Chile en ambos sexos, 
pero en especial en las mujeres. Este descenso podría explicarse principalmente por la reducción significa-
tiva de la letalidad observada en las últimas décadas. Estos resultados podrían constituir una referencia para 
la elaboración de políticas de prevención primaria y manejo de casos agudos de ECV que estén centradas en 
aquellos grupos poblacionales donde la mortalidad es más alta.

Palabras clave Enfermedades cardiovasculares; isquemia miocárdica; accidente cerebrovascular; mortalidad; análisis de 
regresión; Chile.

Tendências de mortalidade por doenças cardiovasculares no Chile, 
2000-2020

RESUMO Objetivo. Analisar as tendências de mortalidade causada por doenças cardiovasculares (DCV) no Chile no 
período de 2000 a 2020.

 Métodos. Taxas de mortalidade por DCV ajustadas por idade no Chile referentes ao período de 2000 a 2020 
foram extraídas do Banco de Dados de Mortalidade da Organização Mundial da Saúde. Foi usado um modelo 
de regressão linear segmentada (joinpoint) para analisar tendências e calcular a variação percentual média 
anual no Chile. Além disso, foram realizadas análises por sexo e tipo de DCV.

 Resultados. No Chile, entre 2000 e 2020, a taxa de mortalidade por DCV ajustada por idade caiu de 159,5 
para 94,6 por 100  mil  habitantes, com uma redução estatisticamente significante da variação percentual 
média anual de 2,6% (IC de 95% [-2,8; -2,4]). Não foram identificados pontos de inflexão. Anualmente, a taxa 
de mortalidade por DCV ajustada por idade caiu 2,6% (IC 95% [-2,8; -2,4]) e 2,8% (IC 95% [-3,5; -2,6]) entre 
homens e mulheres, respectivamente. A taxa de mortalidade por doença cardíaca isquêmica ajustada por 
idade caiu 3,6% (95% CI [-4,6; -2,7]) por ano, com dois pontos de inflexão (em 2011 e 2015). No caso do 
acidente vascular cerebral, a taxa de mortalidade diminuiu 3,7% (IC de 95% [-4,5; -3,0]) por ano, com dois 
pontos de inflexão (em 2008 e 2011).

 Conclusões. As taxas de mortalidade por doenças cardiovasculares diminuíram significativamente no Chile 
em ambos os sexos, especialmente nas mulheres. Essa queda pode ser explicada principalmente por uma 
redução significativa na letalidade observada nas últimas décadas. Esses resultados podem ser uma referên-
cia para o desenvolvimento de políticas de prevenção primária e manejo de casos agudos de DCV voltadas 
para populações com maiores taxas de mortalidade.

Palavras-chave Doenças cardiovasculares; isquemia miocárdica; acidente vascular cerebral; mortalidade; análise de 
regressão; Chile.
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