
NCHS Data Brief ■ No. 417 ■ September 2021

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention

National Center for Health Statistics

Trends in Death Rates in Urban and Rural Areas: 
United States, 1999–2019

Sally C. Curtin, M.A., and Merianne Rose Spencer, M.P.H.

Key findings

Data from the National 
Vital Statistics System 

 ● From 1999 through 2019, 
age-adjusted death rates in 
urban areas declined from 865.1 
per 100,000 to 693.4, whereas 
rates in rural areas initially 
declined from 1999 (923.8) 
through 2010 (837.6) and then 
stabilized through 2019 (834.0).  

 ● Death rates for both males 
and females were higher in 
rural than in urban areas from 
1999 through 2019, and the 
differences in rates widened 
over the period. 

 ● In 2019, rates for the 10 
leading causes of death were 
higher in rural areas than in 
urban areas, with the greatest 
difference in rates for deaths 
due to heart disease (189.1 
compared with 156.3), cancer 
(164.1 compared with 142.8), 
and chronic lower respiratory 
disease (CLRD) (52.5 
compared with 35.4).

 ● Differences between rural 
and urban death rates for 
heart disease, cancer, and 
CLRD widened from 1999 
through 2019.

In the United States, approximately 15% of the population resides in counties 
located in rural areas (1). Those living in rural areas often face greater public 
health challenges as they have more limited access to health care, are less 
likely to be insured, and are more likely to live in poverty (1,2). This report 
provides the latest national data for trends in age-adjusted death rates for all 
causes of death among rural and urban areas by sex. Rates for rural and urban 
areas for the 10 leading causes of death in 2019 are also presented by urban-
rural status along with trends in selected causes of death.

The difference in age-adjusted death rates between urban 
and rural areas increased from 1999 through 2019. 

 ● In rural areas, age-adjusted death rates declined by 1.0% annually from 
1999 (923.8 per 100,000) through 2010 (837.6), and then stabilized 
through 2019 (834.0) (Figure 1).

NCHS reports can be downloaded from: https://www.cdc.gov/nchs/products/index.htm.

Figure 1. Age-adjusted death rates, by urban-rural classification: United States, 1999–2019

1Significant decreasing trend from 1999 through 2010; stable trend from 2010 through 2019 (p < 0.05). 
2Significant decreasing trend from 1999 through 2019, with different rates of change over time (p < 0.05).
NOTES: Urbanicity of county of residence is based on the 2013 NCHS Urban-Rural Classification Scheme for Counties; see
Data source and methods. Access data table for Figure 1 at: https://www.cdc.gov/nchs/data/databriefs/db417-tables.pdf#1.
SOURCE: National Center for Health Statistics, National Vital Statistics System, Mortality. 
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 ● Rates in urban areas declined from 1999 (865.1) through 2019 (693.4), by 1.7% annually 
from 2000 through 2011, and by 0.3% annually from 2011 through 2019. 

 ●  In 1999, the age-adjusted death rate in rural areas was 7% higher than in urban areas; by 
2019, the rate in rural areas was 20% higher than in urban areas. 

The percentage difference in rural and urban death rates for both males 
and females widened over the period. 

 ● Death rates for males and females in rural areas declined from 1999 through 2010, and then 
leveled off through 2019 (Figure 2). Rates for males declined from 1,140.4 per 100,000 in 
1999 to 991.3 in 2010, and generally remained stable through 2019 (977.3); rates for females 
declined from 760.2 in 1999 to 708.7 in 2010, and also remained stable through 2019 (704.5).    

 ● Death rates for males in urban areas declined over the period, from 1,050.3 in 1999 to 865.5 
in 2010 (1.9% annual average), and then to 821.9 in 2019 (0.3% annual average).  

 ● After an initial period of stability from 1999 through 2002, the rate for females in urban areas 
declined from 714.8 in 2002 to 622.7 in 2009 (2.0% annual average) and continued to decline 
at a slower pace to 584.6 in 2019 (0.6% annual average). 

 ● By 2019, rates in rural areas were 19% higher than in urban areas for males and 21% higher 
for females. 

1Significant decreasing trend from 1999 through 2010; stable trend from 2010 through 2019 (p < 0.05). 
2Significant decreasing trend from 1999 through 2019, with different rates of change over time (p < 0.05).
3Stable trend from 1999 through 2002; significant decreasing trend from 2002 through 2019, with different rates of change over time (p < 0.05).
NOTES: Urbanicity of county of residence is based on the 2013 NCHS Urban-Rural Classification Scheme for Counties; see Data source and methods. Access 
data table for Figure 2 at: https://www.cdc.gov/nchs/data/databriefs/db417-tables.pdf#2.
SOURCE: National Center for Health Statistics, National Vital Statistics System, Mortality. 

Figure 2. Age-adjusted death rates, by urban-rural classification and sex: United States, 1999–2019
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Rates for each of the 10 leading causes of death in 2019 were higher in 
rural than in urban areas. 

 ● In 2019, the largest differences between rural and urban rates of the leading causes of death 
were for heart disease (189.1 per 100,000 compared with 156.3, respectively), cancer (164.1 
compared with 142.8), and chronic lower respiratory disease (CLRD) (52.5 compared with 
35.4) (Figure 3). 

 ● The smallest difference between rural and urban death rates was for stroke (39.0 compared 
with 36.6, respectively). 

 ● Rates for the remaining causes of death were also higher in rural than in urban areas.  

NOTES: Urbanicity of county of residence is based on the 2013 NCHS Urban-Rural Classification Scheme for Counties; see Data source and methods. Causes of 
death are ranked according to the number of deaths for the total population. Rates for all causes in rural areas were significantly higher than rates in urban areas 
(p < 0.05). Access data table for Figure 3 at: https://www.cdc.gov/nchs/data/databriefs/db417-tables.pdf#3. 
SOURCE: National Center for Health Statistics, National Vital Statistics System, Mortality.

Figure 3. Age-adjusted death rates for the 10 leading causes of death, by urban-rural classification: United States, 2019
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Differences between rural and urban areas in death rates for heart disease, 
cancer, and CLRD widened over the period.

 ● In both rural and urban areas, heart disease death rates declined at a greater pace from 1999 
through 2010 than from 2010 through 2019 (Figure 4).  

 ● Rates for cancer in both rural and urban areas declined over the period; greater percentage 
declines occurred after 2015.  

 ● Differences in rural and urban death rates for heart disease and cancer increased over the 
period; by 2019, rates in rural areas were 21% higher than rates in urban areas for deaths 
from heart disease (189.1 per 100,000 compared with 156.3, respectively) and 15% higher 
for cancer (164.1 compared with 142.8).

 ● Differences in rates of CLRD between rural and urban areas increased from 11% higher in 
rural areas in 1999 (49.5 compared with 44.5) to 48% higher in 2019 (52.5 compared with 
35.4).   

1Significant decreasing trend from 1999 through 2019, with different rates of change over time (p < 0.05).
2Stable trend from 1999 through 2019 (p < 0.05).
NOTES: Urbanicity of county of residence is based on the 2013 NCHS Urban-Rural Classification Scheme for Counties; see Data source and methods. CLRD is 
chronic lower respiratory disease. Access data table for Figure 4 at: https://www.cdc.gov/nchs/data/databriefs/db417-tables.pdf#4.
SOURCE: National Center for Health Statistics, National Vital Statistics System, Mortality. 

Figure 4. Age-adjusted death rates for heart disease, cancer, and chronic lower respiratory disease, by urban-rural 
classification: United States, 1999–2019
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Summary

During 1999 through 2019, age-adjusted death rates in rural areas were higher than in urban areas 
for the entire period, and the difference increased over time. Differences between rural and urban 
death rates widened over the period for both males and females.  

In 2019, rates for the 10 leading causes of death were higher in rural than in urban areas. The 
greatest differences in rural and urban death rates were for heart disease, cancer, and CLRD. 
The smallest difference in death rates between rural and urban areas were among those who died 
of stroke. 

The rates for heart disease, cancer, and CLRD were higher in rural than in urban areas over the 
entire period, but the differences by urban-rural status increased over time. By 2019, the rate in 
rural areas was 21% higher than the rate in urban areas for heart disease, 15% higher for cancer, 
and 48% higher for CLRD.   
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Data source and methods

Mortality and population data are from the National Center for Health Statistics’ 1999–2019 
underlying cause-of-death mortality files (3). Age-adjusted death rates were calculated using 
the direct method and the 2000 U.S. standard population (4). Population data for 2000 and 2010 
are April 1 bridged-race census counts, for 2001–2009 they are July 1 bridged-race intercensal 
estimates, and for 2011–2019 they are bridged-race July 1 postcensal estimates based on the 
2010 census. 

Urbanization level of the decedent’s county of residence was categorized using the 2013 
National Center for Health Statistics Urban–Rural Classification Scheme for Counties (1). In 
this scheme, counties are classified into six urbanization levels based primarily on metropolitan–
nonmetropolitan status and population distribution. In this report, the urban or rural classification 
was based on the following groupings: the urban classification contains the four metropolitan 
groups of large central, large fringe, medium, and small metro; the rural classification contains 
the two nonmetropolitan groups of micropolitan and noncore. 

The 10 leading causes in 2019 by urban and rural classification are presented (Figure 3). Causes 
of death are classified using International Classification of Diseases, 10th Revision (ICD–10) 
(5) and are ranked according to the number of deaths assigned to rankable causes for the total 
population (6). Trends in age-adjusted death rates for heart disease, cancer, and CLRD are 
presented (Figure 4). These three causes accounted for 51% of all deaths in rural areas and 49% 
in urban areas in 2019.

Trends in age-adjusted death rates were evaluated using the Joinpoint Regression Program (7). 
The authors used the Joinpoint software to fit weighted least-squares regression models to the 
estimated proportions on the logarithmic scale. The default settings allowed for as few as three 
observed time points in the beginning, ending, and middle line segments, including the joinpoints. 
Using these settings, the grid search algorithm and permutation test searched for a maximum of 
three joinpoints, and an overall alpha level of 0.05. Pairwise comparisons between rural and urban 
areas were tested using the z test statistic at the 0.05 level of significance. 
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