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Introduction

The causes of human death have always been a concern 
among clinicians and the public. Understanding the 
changes in the causes of death over the past five decades is 
worthwhile for reducing the overall mortality. Fundamental 
transformations in overall population health have occurred 
in the past five decades and are continuing. However, few 
studies have systematically documented these transitions 
at the national levels (1). In this article, we provide the 

numbers of deaths and analyze the national age-adjusted 
mortality rates between 1969 and 2017 in the United 
States (U.S.). This data can be an important source of 
public health information when data on disease incidence 
are unavailable, helping public health professionals and 
policymakers understand the national health priorities in 
every country.

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-2835).
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Methods

Mortality data

The Surveillance, Epidemiology, and End Results 
(SEER) database is an open-access resource for cancer-
based epidemiology and survival analyses, which also has 
mortality data for all diseases. The U.S. mortality data, 
collected and maintained by the National Center for Health 
Statistics (NCHS), can be analyzed using the SEER*Stat 
software. The NCHS granted the SEER program limited 
permission to provide the mortality data to the public. 
The data on mortality for all diseases were collected 
from the SEER Database of Mortality-All cause of death 
(COD), Aggregated Total U.S. [1969–2017] <Katrina/Rita 
Population Adjustment>. The underlying mortality data 
are provided by the NCHS (www.cdc.gov/nchs). The data 
includes all causes of death, not just cancer deaths. A total 
of 109,836,044 deaths from 1969 to 2017 are registered in 
this database.

Causes of death were classified according to the 
International Classification of Diseases (ICD) (2). All 
cancer cases were classified according to the Site Recode 
ICD-O-3/ World Health Organization (WHO) 2008 (2).

Statistical analysis

Mortality rates and 95% confidence intervals (CI) were 
age-adjusted using the 2000 U.S. Standard Population and 
were expressed per 100,000 person-years (2,3). Annual 
rates are represented graphically as trends. Temporal 
trends in disease mortality rates were examined, and 
separate analyses were conducted for males and females. 
We also calculated the age-adjusted mortality rates 
according to race/ethnicity (white, black, and other) 
and age group (birth to 39, 40–49, 50–59, 60–69, and  
≥70 years) (4,5). All data analyses were performed using 
the SEER*Stat software version 8.3.6 (2,3).

Ethical considerations

Ethical approval was exempted by the Medical Ethics 
Committee of the First Affiliated Hospital, Zhejiang 
University School of Medicine (Hangzhou, China), 
as SEER is a publicly available database, and the data 
extracted from SEER were identified as a non-human 
study. All patient data were anonymized. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013).

Results

Trends in disease mortality rates by sex

The mortality and percentage changes from 1969 to 2017 
of the 20 leading causes of death in the U.S. in 2017 are 
shown in Table 1. From 1969 to 2017, the mortality rates 
of all causes of death were higher for males than females 
(Figure 1), and had declined continuously in both sexes 
(Figure 1). The male and female mortality rates of all causes 
of death fell by 46.1% and 39.3%, from 1,610.0 and 1,019.3 
(per 100,000 population) in 1969 to 867.2 and 619.2 (per 
100,000 population) in 2017, respectively (Table 1 and 
Figure 1). Heart diseases, accidents and adverse effects, 
chronic obstructive pulmonary disease and allied conditions, 
cerebrovascular diseases, as well as lung and bronchus 
cancers (in males) or Alzheimer’s (in females) were the five 
leading causes of death in 2017 (Table 1 and Figure 2A,2B). 
Although it remained the leading cause of death among 
both sexes in the U.S. from 1969 to 2017, the age-adjusted 
mortality for heart diseases in males and females dropped 
by 68.6% and 68.0%, from 668.2 and 404.4 (per 100,000 
population) in 1969 to 209.6 and 129.4 (per 100,000 
population) in 2017, respectively (Table 1 and Figure 2A,2B). 
Similarly, from 1969 to 2017, the cerebrovascular disease 
mortality rate decreased by 77.3% and 75.3%, from 168.4 
and 147.9 (per 100,000 population) to 38.2 and 36.6 (per 
100,000 population), in males and females, respectively 
(Table 1 and Figure 2A,2B).

By contrast, in 2017, accidents and adverse effects had 
become the second leading cause of death among males and 
the fifth leading cause of death among females (Table 1). 
The age-adjusted mortality rate for accidents and adverse 
effects in males had risen by 37.8%, from a minimum of 
49.2 (per 100,000 population) in 2000 to 67.8 (per 100,000 
population) in 2017 (Table 1 and Figure 2A). Similarly, 
in females, the mortality rate for accidents and adverse 
effects had increased by 53.1%, from a minimum of 20.9 
(per 100,000 population) in 1992 to 32.0 (per 100,000 
population) in 2017 (Table 1 and Figure 2B). The age-
adjusted mortality rate for suicide and self-inflicted injury in 
males rose by 26.6%, from a minimum of 17.7 (per 100,000 
population) in 2000 to 22.4 (per 100,000 population) in 
2017, and increased by 52.5% in females, from a minimum 
of 4.0 (per 100,000 population) in 1999 to 6.1 (per 100,000 
population) in 2017 (Table 1 and Figure 2). Surprisingly, 
the Alzheimer’s disease mortality rate increased in males  
(Figure 2A) and females (Figure 2B) by 4,900.0% and 
8575.0%, from 0.5 and 0.4 (per 100,000 population) in 

http://www.cdc.gov/nchs
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1979 to 25.0 and 34.7 (per 100,000 population) in 2017, and 
was the seventh and fourth leading cause of death in 2017, 
respectively.

The male age-adjusted mortality rate for chronic 
obstructive pulmonary disease and allied conditions 
dropped by 23.4%, from a peak of 59.0 (per 100,000 
population) in 1999 to 45.2 (per 100,000 population) in 
2017. However, this rate increased in females by 383.5%, 
from 7.9 (per 100,000 population) in 1969 to 38.2 (per 
100,000 population) in 2017, with no downward trend 
(Table 1 and Figure 2A,2B). Although mortality due to lung 
and bronchus cancers in males dropped by 50.9%, from a 
peak of 90.6 (per 100,000 population) in 1990 to 44.5 (per 
100,000 population) in 2017, and decreased by 26.4% in 
females, from a peak of 41.6 (per 100,000 population) in 
2002 to 30.6 (per 100,000 population) in 2017, it remained 
the leading cause of cancer death for both sexes in 2017 
(Table 1 and Figure 2A,2B). Malignant cancers of the lung 

and bronchus, prostate, and colon and rectum were the 
three leading causes of cancer death in males in 2017  
(Table 1). The same trend was found in females, except that 
breast cancer replaced prostate cancer (Table 2).

Trends in disease mortality rates by race and ethnicity

The age-adjusted mortality rate changes in different races 
and ethnicities from 1969 to 2017 were also analyzed  
(Tables 2,3). The mortality rates of all causes of death were 
higher for blacks than whites, irrespective of sex, from 1969 
to 2017 (Figure 3). From 1979 to 2017, blacks had higher 
mortality rates than whites in three major chronic diseases 
(heart diseases, cerebrovascular diseases, and diabetes 
mellitus) for both sexes (Figure 4A-4C).

The top three causes of death in 2017 in white males 
were heart diseases, accidents and adverse effects, and 
chronic obstructive pulmonary disease and allied conditions 

Figure 1 Trends in the overall mortality rates [1969–2017] by sex, United States. Rates are age-adjusted to the United States standard 
population in 2000.
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Figure 2 Trends in the mortality rates [1969–2017] of the 10 leading causes of death by sex, United States. Rates are age-adjusted to the 
United States standard population in 2000. Males (A). Females (B).

(Table 2 and Figure S1A). The top three causes of death in 
2017 in black males and males of other races and ethnicities 
were heart diseases, accidents and adverse effects, and 
cerebrovascular diseases (Table 2 and Figure S1B,S1C). The 
top three causes of death in 2017 in white females were 
heart diseases, chronic obstructive pulmonary disease and 
allied conditions, and Alzheimer’s (Table 3 and Figure S2A). 
The top three causes of death in 2017 in black females 
were heart diseases, cerebrovascular diseases, and diabetes 
mellitus (Table 3 and Figure S2B). The top three causes of 
death in 2017 in females of other races and ethnicities were 
heart diseases, cerebrovascular diseases, and Alzheimer’s 

(Table 3 and Figure S2C).

Trends in disease mortality rates by age intervals

In addition, the age-adjusted mortality rate changes in 
different age intervals from 1969 to 2017 were also analyzed 
(Tables S1,S2). Mortality rates among males were higher 
than those among females across all age intervals from 1969 
to 2017 (Figure 5). The top three causes of death in males 
aged between birth and 39 years in 2017 were accidents 
and adverse effects, suicide and self-inflicted injury, and 
homicide and legal intervention (Table S1 and Figure S3A),  
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Figure 3 Trends in the overall mortality rates [1969–2017] by race and ethnicity, United States. Rates are age-adjusted to the United States 
standard population in 2000. Other denotes other races and ethnicities, including American Indian/AK Native, Asian/Pacific Islander.

in males aged 40–49 years in 2017 were accidents and 
adverse effects, heart diseases, and suicide and self-inflicted 
injury (Table S1 and Figure S3B), in males aged 50–59 years 
in 2017 were heart diseases, accidents and adverse effects, 
and lung and bronchus cancers (Table S1 and Figure S3C), 
in males aged 60–69 years in 2017 were heart diseases, 
lung and bronchus cancers, and chronic obstructive 
pulmonary disease and allied conditions (Table S1  
and Figure S3D), and in males aged ≥70 years in 2017 were 
heart diseases, chronic obstructive pulmonary disease and 
allied conditions, and cerebrovascular diseases (Table S1 
and Figure S3E). The top three causes of death in females 
aged between birth and 39 years in 2017 were accidents 
and adverse effects, certain conditions originating in 
the perinatal period, and suicide and self-inflicted injury  
(Table S2 and Figure S4A), in females aged 40–49 years in 
2017 were accidents and adverse effects, heart diseases, and 
breast cancer (Table S2 and Figure S4B), in females aged  

50–59 years in 2017 were heart diseases, accidents and 
adverse effects, and lung and bronchus cancers (Table S2 
and Figure S4C), in females aged 60–69 years in 2017 were 
heart diseases, lung and bronchus cancers, and chronic 
obstructive pulmonary disease and allied conditions  
(Table S2 and Figure S4D), in females aged ≥70 years in 
2017 were heart diseases, Alzheimer’s, and cerebrovascular 
diseases (Table S2 and Figure S4E).

Discussion

A total of 109,836,044 deaths were recorded in the U.S. 
from 1969 to 2017. This represents substantial data that 
can truly reflect the real causes of death among Americans. 
From 1969 to 2017, health outcomes underwent dramatic 
changes across the U.S. (6). In the past 50 years, the rapid 
development of industrial technology has presented new 
problems. In 2017, accidents and adverse effects became 
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the second leading cause of death among males, and the 
fifth leading cause of death among females (Figure 2). The 
mortality rate per 100,000 population for accidents and 
adverse effects in males rose by 37.8%, from a minimum 
of 49.2 in 2000 to 67.8 in 2017, and increased by 53.1% 
in females, from a minimum of 20.9 in 1992 to 32.0 in 
2017 (Figure 2). The main type of accidents and adverse 
effects were traffic accidents. The rise in the mortality rate 
of accidents is debatable, but it is speculated to be related 
to the use of smart phones (7,8). Suicide rates have also 
risen in the U.S. (9,10). The mortality rate per 100,000 
population for suicide and self-inflicted injury in males rose 
by 26.6%, from a minimum of 17.7 in 2000 to 22.4 in 2017, 
and increased by 52.5% in females, from a minimum of 
4.0 in 1999 to 6.1 in 2017 (Table 1 and Figure 2). In 2017, 
suicide and self-inflicted injury was the second-leading 
cause of death in males between birth and 39 years, and the 
third-leading causes of death in females of the same age 
range (Figures S3A,S4A). Speculations explaining this rise 
in suicide rates have been proposed, but the exact causes 
for the increase remain unknown (9,11). Improving social 
connectedness, civic opportunities, and health insurance 

coverage, as well as limiting access to lethal means, have the 
potential to reduce suicide rates (12). In addition, with the 
aging of the U.S. population, Alzheimer’s is becoming an 
increasingly common cause of death. From 1979 to 2017, 
the mortality rate per 100,000 population for Alzheimer’s 
increased by 4,900.0% (0.5 to 25.0) in males and 8,575.0% 
(0.4 to 34.7) in females (Figure 2). Alzheimer’s is the only 
cause of death among the top 10 that cannot be prevented, 
cured, or even slowed (13). The rapid increase in the elderly 
population is responsible for the rapid increase in the 
mortality rate for Alzheimer’s in the U.S. (14,15).

The advancement of medicine in the past half-century 
was also evident. The overall annual mortality rate of 
the U.S. population declined continuously from 1969 to 
2017, and the overall life expectancy in the U.S. increased 
from 70.5 years in 1969 to 78.6 years in 2017 (16). The 
overall mortality rate in males per 100,000 population 
fell by 46.1%, from 1,610.0 in 1969 to 867.2 in 2017, and 
likewise, decreased by 39.3% in females, from 1,019.3 in 
1969 to 619.2 in 2017 (Table 1 and Figure 1). This decline in 
overall mortality was mainly due to a reduction in mortality 
caused by heart and cerebrovascular diseases. From 1969 

Figure 4 Trends in the mortality rates [1969–2017] of three chronic diseases by race and ethnicity, United States. Rates are age-adjusted 
to the United States standard population in 2000. Other denotes other races and ethnicities, including American Indian/AK Native, Asian/
Pacific Islander. Heart diseases (A). Cerebrovascular diseases (B). Diabetes mellitus (C).
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to 2017, the mortality rates for heart and cerebrovascular 
diseases have continually declined (Figure 2). Although 
it has remained the leading cause of death among both 
males and females in the U.S., the mortality rate per 
100,000 population for heart diseases in males dropped 
by 68.6%, from 668.2 in 1969 to 209.6 in 2017, and fell 
by 68.0% in females, from 404.4 in 1969 to 129.4 in 2017  
(Figure 2A,2B). Similarly, from 1969 to 2017, the mortality 
rate per 100,000 population for cerebrovascular diseases 
decreased by 77.3% (168.4 to 38.2) in males and 75.3% 
(147.9 to 36.6) in females (Figure 2A,2B). The decrease in 
mortality rates due to heart and cerebrovascular diseases 
observed in this report across the entire U.S. population 

has been well documented (17,18). This half-century 
decline in heart and cerebrovascular diseases mortality is 
a “milestone of progress” in medicine, and is the result 
of improved levels of treatment, advances in preventive 
measures, national policy support, among others (17-19). 
However, this downward trend in heart and cerebrovascular 
disease mortality has slowed, and even reversed, among 
certain demographics after 2012 (20). Further concerns 
exist with regards to cardiovascular and cerebrovascular 
drug innovations,  quality of care,  and healthcare  
costs (20). As the population ages, there is an urgent need 
for action to improve innovation in, treatment of, and 
payment for cardiovascular and cerebrovascular health 

Figure 5 Trends in the overall mortality rates [1969–2017] by age intervals, United States. Rates are age-adjusted to the United States 
standard population in 2000.
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(18,20). At present, China’s heart and cerebrovascular 
diseases mortality is still showing an upward trend. 
Some measures taken by the U.S. to reduce heart and 
cerebrovascular diseases mortality are worthy of our 
reference.

The mortality rate for all malignant cancers has also 
declined in the past 50 years (2). Among the 10 leading 
causes of death in 2016, there were two cancers in men 
(cancers of the lung and bronchus, and prostate), and 
similarly, three cancers in women (cancers of the lung and 
bronchus, breast, and colon and rectum). The mortality 
rates of these cancers for both sexes have continued to 
decline after 2002. Although the mortality rate for lung and 
bronchus cancers in males dropped by 50.9% from 1990 
to 2017, and decreased in females by 26.4% from 2002 to 
2017, it has remained the leading cause of cancer death 
among both males and females in 2017 (Figure 2A,2B). 
The 5-year relative survival rate for all cancers combined, 
diagnosed in 2008–2014, was 67% in whites and 62% in 
blacks, but only 19% for lung and bronchus cancer (2). 
Therefore, low-dose computed tomographic screening 
needs to be strengthened for earlier diagnosis of lung 
cancer, which could significantly reduce mortality (21).

In addition, there are marked sex and race disparities 
in overall mortality. From 1969 to 2017, the mortality 
rate of all causes of death was higher for males than 
females (Figure 1), and in blacks than whites for both sexes  
(Figure 3). Throughout the world, women tend to live 
longer than men. Although biological, behavioral, and 
environmental factors are known contributory factors, the 
relative contribution of each of these factors remains unclear 
(22,23). Also, overall mortality varied considerably between 
racial and ethnic groups. Blacks had significantly lower 
educational attainment and homeownership and almost 
twice the proportion of households below the poverty 
level compared with whites, over a life span (24). These 
trends might help to explain the disparities in mortality 
attributed to chronic disease-related behaviors, health-
related quality of life, and health care utilization (2,24). 
This study showed that the mortality rates of heart diseases, 
cerebrovascular diseases, and diabetes were all higher in 
blacks than in whites for both sexes (Figure 4). Universal 
and targeted interventions are needed to reduce black-white 
health disparities over a life span. Finally, it is not surprising 
that the causes of death among different age intervals also 
exhibit distinct characteristics. In 2017, the leading cause 
of death for both males and females aged between birth 
and 49 years was accidents and adverse effects, and heart 

diseases in those aged ≥50 years (Figures S3,S4). Depending 
on the age characteristics of the causes of death, targeted 
interventions for disease prevention and control, according 
to the different age intervals, would produce better health 
outcomes.

Limitations

A strength of our study is the use of nationwide, high-
quality, population-based data on mortality for all causes 
of death from the SEER database. However, our study has 
several limitations that should be noted. Firstly, although 
the SEER database includes large and accurate mortality 
data, the data for non-fatal outcomes is lacking. Secondly, 
due to the nearly 50-year time span, the diagnostic 
technologies and standards for certain diseases might have 
changed, thereby potentially affecting the time trends of 
these diseases. Thirdly, the SEER database only contains 
data on people within the U.S. and does not represent 
changes in mortality worldwide. Therefore, it is necessary 
to establish a similar database in China, which will represent 
1.4 billion people.

Conclusions

The continuous decline in the overall mortality rate 
from 1969 to 2017 has resulted in an overall decrease 
in the mortality rate of 46.1% in males and 39.3% in 
females. This decline in overall mortality is mainly due 
to a corresponding decrease in mortality caused by heart 
diseases and cerebrovascular diseases. From 1969 to 2017, 
the mortality rates of all causes of death were higher in 
males than females, and in blacks than whites for both sexes. 
From 1979 to 2017, the mortality rates of heart diseases, 
cerebrovascular diseases, and diabetes were all higher in 
blacks than in whites for both sexes. Our results provide 
important evidence for health policy development and 
interventions. These findings can be used by governments 
at the national level to identify major health problems and 
facilitate priority-setting. In addition, the time trends of 
population mortality rates from 1969 to 2017 can be used 
to help guide appropriate health policies in other countries 
throughout the world.
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Supplementary

Figure S1 Trends in the mortality rate for the 10 leading causes of death in males by race and ethnicity, United States, 1969 to 2017. Rates 
are age-adjusted to the 2000 United States standard population. Male, white (A). Male, black (B). Male, other races and ethnicities (C).
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Figure S2 Trends in mortality rate for the 10 leading causes of death in females by race and ethnicity, United States, 1969–2017. Rates are 
age-adjusted to the 2000 United States standard population. Female, white (A). Female, black (B). Female, other races and ethnicities (C).



Table S1 Mortality rate changes from 1969 to 2017 for the leading 10 causes of death in male by age intervals, United States

All causes
Mortality rank Age-adjusted mortality rate (95% CI) Death count Relative change in 

mortality (2017 vs. 1969)1969 2017 1969 2017 1969 2017

Male (birth to 39 years)

All causes of death 226.9 (225.6–228.1) 123.4 (122.6–124.1) 136,744 107,726 −45.6%

Accidents and adverse effects 1 1 72.8 (72.1–73.5) 45.2 (44.7–45.6) 44,076 40,174 −37.9%

Suicide and self-inflicted injury 6 2 10.4 (10.1–10.7) 16.3 (16.1–16.6) 5,438 14,614 56.7%

Homicide and legal intervention 4 3 14.6 (14.3–14.9) 12.5 (12.3–12.7) 7,848 11,320 −14.4%

Certain conditions originating in 
perinatal period

2 4 34.5 (34.1–34.9) 7.7 (7.5–7.9) 25,343 6,291 −77.7%

Heart diseases 3 5 14.7 (14.3–15.1) 7.2 (7.0–7.4) 6,483 6,003 −51.0%

Congenital anomalies 5 6 11.3 (11.1–11.6) 4.1 (4.0–4.2) 8,143 3,415 −63.7%

Symptoms, signs and ill-defined 
conditions

8 7 5.9 (5.7–6.1) 3.9 (3.8–4.1) 3,615 3,331 −33.9%

Chronic liver disease and cirrhosis 9 8 4.0 (3.8–4.2) 1.6 (1.5–1.7) 1,703 1,320 −60.0%

Diabetes mellitus 14 9 1.7 (1.5–1.8) 1.4 (1.3–1.4) 774 1,145 −17.6%

Cerebrovascular diseases 10 10 3.6 (3.4–3.7) 1.2 (1.1–1.2) 1,753 973 −66.7%

Male (40 to 49 years)

All causes of death 616.7 (612.2–621.2) 327.7 (325.3–330.3) 73,411 66,910 53.1%

Accidents and adverse effects 2 1 78.0 (76.4–79.6) 76.4 (75.2–77.7) 9,158 15,372 97.9%

Heart diseases 1 2 211.4 (208.8–214.0) 60.9 (59.9–62.0) 25,341 12,541 28.8%

Suicide and self-inflicted injury 6 3 24.6 (23.7–25.5) 28.9 (28.2–29.7) 2,902 5,831 117.5%

Chronic liver disease and cirrhosis 3 4 36.2 (35.1–37.3) 15.5 (15.0–16.0) 4,294 3,196 42.8%

Diabetes mellitus 10 5 8.7 (8.2–9.2) 11.0 (10.6–11.5) 1,034 2,275 126.4%

Homicide and legal intervention 7 6 18.4 (17.6–19.2) 10.8 (10.3–11.3) 2,138 2,148 58.7%

Cerebrovascular diseases 5 7 26.0 (25.1–26.9) 8.5 (8.1–8.9) 3,101 1,746 32.7%

Colon and rectum cancers 11 8 8.6 (8.0–9.1) 7.4 (7.0–7.8) 1,025 1,532 86.0%

Lung and bronchus cancers 4 9 33.5 (32.5–34.6) 5.9 (5.6–6.2) 4,022 1,235 17.6%

Symptoms, signs and ill-defined 
conditions

9 10 12.8 (12.1–13.4) 4.5 (4.2–4.8) 1,517 913 35.2%

Male (50 to 59 years)

All causes of death 1,488.5 (1,481.0–
1,496.1) 

743.4 (739.8–747.1) 151,450 161,968 −50.1%

Heart diseases 1 1 633.8 (628.9–638.7) 176.3 (174.6–178.1) 64,568 38,530 −72.2%

Accidents and adverse effects 3 2 88.4 (86.6–90.2) 84.9 (83.6–86.2) 8,882 17,996 −4.0%

Lung and bronchus cancers 2 3 114.7 (112.6–116.8) 41.4 (40.5–42.2) 11,703 9,263 −63.9%

Chronic liver disease and cirrhosis 5 4 59.6 (58.1–61.2) 36.4 (35.6–37.2) 6,014 7,867 −38.9%

Suicide and self-inflicted injury 9 5 29.3 (28.3–30.4) 30.8 (30.1–31.6) 2,944 6,536 5.1%

Diabetes mellitus 11 6 21.3 (20.4–22.2) 29.9 (29.2–30.6) 2,168 6,520 40.4%

Cerebrovascular diseases 4 7 77.3 (75.6–79.0) 22.4 (21.8–23.0) 7,893 4,881 −71.0%

Chronic obstructive pulmonary 
disease and allied conditions

7 8 33.5 (32.4–34.7) 21.0 (20.4–21.6) 3,451 4,710 −37.3%

Colon and rectum cancers 8 9 32.1 (31.0–33.2) 20.3 (19.7–20.9) 3,279 4,407 −36.8%

Pancreas cancer 12 10 17.9 (17.1–18.7) 13.5 (13.0–13.9) 1,827 2,979 −24.6%

Male (60 to 69 years)

All causes of death 3,456.0, (3442.2–
3469.9) 

1,567.8 (1561.9–
1573.7) 

239,330 272,206 −54.6%

Heart diseases 1 1 1,533.0 (1523.7–
1542.2) 

388.7 (385.8–391.6) 106,147 67,490 −74.6%

Lung and bronchus cancers 3 2 259.0 (255.2–262.8) 130.5 (128.8–132.2) 18,004 22,618 −49.6%

Chronic obstructive pulmonary 
disease and allied conditions

4 3 121.9 (119.3–124.5) 84.7 (83.4–86.1) 8,409 14,666 −30.5%

Accidents and adverse effects 5 4 108.1 (105.7–110.6) 71.6 (70.3–72.8) 7,561 12,503 −33.8%

Diabetes mellitus 9 5 58.2 (56.4–60.0) 65.9 (64.7–67.1) 4,013 11,440 13.2%

Cerebrovascular diseases 2 6 260.6 (256.8–264.5) 55.6 (54.5–56.8) 17,894 9,649 −78.7%

Chronic liver disease and cirrhosis 8 7 69.5 (67.5–71.5) 47.5 (46.5–48.6) 4,891 8,303 −31.7%

Colon and rectum cancers 6 8 89.4 (87.2–91.6) 41.6 (40.7–42.6) 6,180 7,228 −53.5%

Pancreas cancer 13 9 44.1 (42.5–45.7) 39.3 (38.3–40.2) 3,052 6,805 −10.9%

Liver cancer 26 10 14.1 (13.3–15.0) 34.5 (33.6–35.4) 980 6,005 144.7%

Male (≥70 years)

All causes of death 10,505.6 (10474.3–
10537.0) 

5,962.2 (5,949.3–
5,975.1) 

479,584 830,210 −43.2%

Heart diseases 1 1 4,828.4 (4,807.1–
4,849.7) 

1,608.3 (1,601.6–
1,615.0) 

219,190 223,290 −66.7%

Chronic obstructive pulmonary 
disease and allied conditions

7 2 269.1 (264.4–273.8) 389.3 (386.0–392.6) 13,642 54,417 44.7%

Cerebrovascular diseases 2 3 1462.2 (1450.3–
1474.3) 

321.6 (318.6–324.6) 63,562 44,395 −78.0%

Lung and bronchus cancers 5 4 296.5 (291.8–301.3) 318.0 (315.1–321.0) 16,043 45,362 7.3%

Alzheimer’s - 5 – 264.5 (261.7–267.2) – 35,836 −

Diabetes mellitus 10 6 160.9 (157.2–164.7) 176.5 (174.3–178.7) 7,693 24,921 9.7%

Prostate cancer 6 7 269.2 (264.3–274.3) 174.4 (172.2–176.6) 12,348 24,149 −35.2%

Accidents and adverse effects 8 8 244.4 (239.6–249.3) 170.1 (167.9–172.3) 10,962 23,663 −30.4%

Pneumonia and influenza 3 9 468.0 (461.1–474.9) 141.9 (140.0–144.0) 19,857 19,546 −69.7%

Nephritis, nephrotic syndrome and 
nephrosis

18 10 63.3 (60.9–65.8) 130.5 (128.6–132.4) 2,857 18,081 106.2%

Rank is based on the age-adjusted mortality rate. Age-adjusted mortality rates are per 100,000 population and age-adjusted to the 2000 
United States standard population. Death count is the number of deaths. CI, confidence interval.
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Table S2 Mortality rate changes from 1969 to 2017 for the leading 10 causes of death in female by age intervals, United States

All causes
Mortality rank Age-adjusted mortality rate (95% CI) Death count Relative change in 

mortality (2017 vs. 1969)1969 2017 1969 2017 1969 2017

Female (birth to 39 years)

All causes of death 129.9 (129.0–130.8) 63.8 (63.3–64.4) 79,400 53,201 −50.9%

Accidents and adverse effects 2 1 22.2 (21.8–22.6) 18.0 (17.7–18.3) 14,150 15,449 −18.9%

Certain conditions originating in 
perinatal period

1 2 25.2 (24.8–25.6) 6.1 (5.9–6.3) 17,773 4,795 −75.8%

Suicide and self-inflicted injury 6 3 4.4 (4.2–4.6) 4.5 (4.3–4.6) 2,298 3,830 2.3%

Heart diseases 5 4 6.3 (6.1–6.6) 3.8 (3.6–3.9) 3,142 3,110 −39.7%

Congenital anomalies 3 5 9.9 (9.7–10.2) 3.7 (3.6–3.9) 6,906 2,977 −62.6%

Homicide and legal intervention 9 6 3.7 (3.5–3.8) 2.8 (2.7–2.9) 2,099 2,369 −24.3%

Symptoms, signs and ill-defined 
conditions

7 7 4.0 (3.8–4.2) 2.6 (2.5–2.7) 2,481 2,097 −35.0%

Breast cancer 10 8 2.7 (2.5–2.8) 1.3 (1.3–1.4) 1,162 1,063 −51.9%

Chronic liver disease and cirrhosis 11 9 2.6 (2.4–2.7) 1.1 (1.0–1.1) 1,171 853 −57.7%

Diabetes mellitus 14 10 1.4 (1.3–1.5) 1.0 (0.9–1.0) 720 801 −28.6%

Female (40 to 49 years)

All causes of death 345.5 (342.3–348.8) 200.4 (198.4–
202.3) 

43,823 41,683 −42.0%

Accidents and adverse effects 4 1 24.2 (23.3–25.1) 32.9 (32.1–33.7) 3,034 6,738 36.0%

Heart diseases 1 2 59.6 (58.2–60.9) 26.8 (26.1–27.5) 7,601 5,598 −55.0%

Breast cancer 2 3 35.3 (34.3–36.4) 14.8 (14.3–15.3) 4,492 3,076 −58.1%

Suicide and self-inflicted injury 6 4 12.3 (11.7–12.9) 9.8 (9.4–10.2) 1,538 2,012 −20.3%

Chronic liver disease and cirrhosis 5 5 20.1 (19.3–20.9) 8.6 (8.2–9.0) 2,538 1,799 −57.2%

Diabetes mellitus 12 6 7.2 (6.7–7.6) 6.7 (6.4–7.1) 911 1,407 −6.9%

Cerebrovascular diseases 3 7 24.8 (23.9–25.6) 6.3 (6.0–6.7) 3,148 1,326 −74.6%

Colon and rectum cancers 11 8 9.1 (8.6–9.7) 5.7 (5.4–6.1) 1,166 1,207 −37.4%

Lung and bronchus cancers 7 9 11.1 (10.5–11.7) 5.4 (5.1–5.7) 1,415 1,159 −51.4%

Chronic obstructive pulmonary 
disease and allied conditions

15 10 4.1 (3.8–4.5) 3.9 (3.6–4.1) 525 814 −4.9%

Female (50 to 59 years)

All causes of death 741.0 (735.9–746.1) 458.5 (455.7–
461.3) 

81,512 104,574 −38.1%

Heart diseases 1 1 194.5 (191.9–197.1) 72.9 (71.8–74.1) 21,568 16,709 −62.5%

Accidents and adverse effects 4 2 31.3 (30.2–32.3) 36.1 (35.3–36.9) 3,402 7,974 15.3%

Lung and bronchus cancers 7 3 27.0 (26.1–28.0) 33.9 (33.1–34.7) 2,969 7,929 25.6%

Breast cancer 2 4 65.9 (64.4–67.5) 31.9 (31.2–32.7) 7,200 7,207 −51.6%

Chronic obstructive pulmonary 
disease and allied conditions

13 5 10.6 (10.0–11.3) 22.3 (21.7–22.9) 1,174 5,211 110.4%

Chronic liver disease and cirrhosis 6 6 28.8 (27.8–29.9) 18.1 (17.6–18.7) 3,123 4,074 −37.2%

Diabetes mellitus 9 7 21.7 (20.9–22.6) 16.8 (16.3–17.4) 2,404 3,847 −22.6%

Cerebrovascular diseases 3 8 58.0 (56.6–59.5) 15.8 (15.3–16.3) 6,399 3,614 −72.8%

Colon and rectum cancers 5 9 29.0 (28.0–30.0) 13.7 (13.3–14.2) 3,198 3,122 −52.8%

Suicide and self-inflicted injury 12 10 11.9 (11.3–12.6) 10.1 (9.6–10.5) 1,284 2,214 −15.1%

Female (60 to 69 years)

All causes of death 1,679.6 (1,670.8–
1,688.5) 

965.8 (961.4–
970.2) 

138,649 185,789 −42.5%

Heart diseases 1 1 637.1 (631.7–642.6) 170.8 (169.0–
172.7) 

52,493 32,853 −73.2%

Lung and bronchus cancers 8 2 37.4 (36.1–38.8) 88.8 (87.5–90.1) 3,102 17,074 137.4%

Chronic obstructive pulmonary 
disease and allied conditions

12 3 20.2 (19.2–21.2) 70.6 (69.4–71.8) 1,673 13,569 249.5%

Breast cancer 3 4 85.5 (83.5–87.5) 51.7 (50.7–52.8) 7,097 9,963 −39.5%

Cerebrovascular diseases 2 5 177.9 (175.0–180.8) 39.1 (38.2–40.0) 14,647 7,517 −78.0%

Diabetes mellitus 5 6 64.8 (63.1–66.5) 38.4 (37.5–39.3) 5,346 7,383 −40.7%

Accidents and adverse effects 6 7 42.6 (41.2–44.1) 29.8 (29.0–30.5) 3,529 5,745 −30.0%

Pancreas cancer 11 8 25.2 (24.2–26.3) 26.0 (25.3–26.7) 2,085 4,996 3.2%

Colon and rectum cancers 4 9 68.7 (66.9–70.5) 25.6 (24.9–26.3) 5,673 4,918 −62.7%

Chronic liver disease and cirrhosis 10 10 26.4 (25.3–27.5) 20.5 (19.9–21.2) 2,191 3,963 −22.3%

Female (≥70 years)

All causes of death 7,457.6 (7,436.4–
7,478.8) 

4,673.1 (4,663.7–
4,682.4) 

497,421 989,107 −37.3%

Heart diseases 1 1 3,511.1 (3,496.5–
3,525.7) 

1,112.8 (1,108.3–
1,117.4) 

232,537 241,293 −68.3%

Alzheimer’s – 2 – 368.3 (365.8–
370.9) 

– 82,155 –

Cerebrovascular diseases 2 3 1,329.6 (1320.6–
1338.6)

331.2 (328.8–
333.7) 

86,840 71,557 −75.1%

Chronic obstructive pulmonary 
disease and allied conditions

14 4 44.4 (42.8–46.0) 322.2 (319.6–
324.7)

3,140 65,191 625.7%

Lung and bronchus cancers 13 5 47.4 (45.8–49.0) 211.1 (209.0–
213.2) 

3,530 40,841 345.4%

Diabetes mellitus 5 6 188.1 (184.8–191.3) 117.5 (116.0–
119.0) 

13,467 23,824 −37.5%

Accidents and adverse effects 7 7 175.8 (172.6–179.1) 113.5 (112.0–
114.9) 

11,543 24,306 −35.4%

Pneumonia and influenza 3 8 300.3 (295.9–304.7) 108.6 (107.2–
110.0) 

18,970 23,476 −63.8%

Breast cancer 8 9 122.2 (119.6–124.8) 103.3 (101.8–
104.7) 

8,877 20,691 −15.5%

Nephritis, nephrotic syndrome and 
nephrosis

18 10 38.4 (36.9–39.9) 91.2 (89.8–92.5) 2,618 18,978 137.5%

Rank is based on the age-adjusted mortality rate. Age-adjusted mortality rates are per 100,000 population and age-adjusted to the 2000 United States 
standard population. Death count is the number of deaths. CI, confidence interval.
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