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Key findings
Data from the National
Vital Statistics System
● Infant mortality rates
decreased as urbanization level
increased, from 6.55 deaths per
1,000 births in rural counties
to 6.20 in small and medium
urban counties and 5.44 in large
urban counties.

Neonatal mortality rates
were higher in rural counties
than in large urban counties,
and postneonatal mortality rates
decreased as urbanization level
increased.
●

Mortality rates decreased as
urbanization level increased for
infants of mothers aged 20–29,
30–39, and 40 and over.

The infant mortality rate is often used as a measure of a country’s health
because similar factors influence population health and infant mortality (1).
Although infant mortality has declined in the United States, disparities still
exist across geographic areas and demographic groups (2–4). Urbanization
level, based on the number and concentration of people in a county, can impact
health outcomes (3–9). Previous research indicates that infant mortality rates
vary by urbanization level and also by maternal and infant characteristics
(3–9). This report describes differences in infant mortality among rural, small
and medium urban, and large urban counties in the United States by infant’s
age at death, mother’s age, and race and Hispanic origin in 2014.
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Overall, infant mortality rates were highest in rural areas and
lowest in large urban areas.
Figure 1. Infant mortality rates, by urbanization level: United States, 2014
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For infants of non-Hispanic
white and non-Hispanic black
mothers, mortality rates were
lowest in large urban counties.
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NOTES: Significant decreasing linear trend from rural counties to large urban counties (p < 0.05). County designation is based
on mother’s county of residence. County classification is based on 2013 NCHS Urban–Rural Classification Scheme
for Counties. Access data table for Figure 1 at: https://www.cdc.gov/nchs/data/databriefs/db285_table.pdf#1.
SOURCE: NCHS, National Vital Statistics System.
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●

In 2014, the infant mortality rate decreased as urbanization level increased. Infant mortality
in rural counties was 6.55 deaths per 1,000 births, 6% higher than in small and medium
urban counties (6.20) and 20% higher than in large urban counties (5.44) (Figure 1).

●

The infant mortality rate for small and medium urban counties was 14% higher than the rate
in large urban counties.

Neonatal and postneonatal mortality rates were higher in rural counties
than in large urban counties in 2014.
●

Neonatal mortality was 8% higher in both rural (4.11 per 1,000 births) and small and
medium urban (4.12) counties compared with large urban counties (3.81) (Figure 2).

●

Postneonatal mortality decreased as urbanization level increased and was 17% higher in
rural counties (2.43) than in small and medium urban counties (2.07) and 49% higher than in
large urban counties (1.63).

Figure 2. Infant mortality rates, by urbanization level and infant age at death: United States, 2014
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Significantly different from large urban counties (p < 0.05).
Significant decreasing linear trend from rural counties to large urban counties (p < 0.05).
NOTES: County designation is based on mother’s county of residence. County classification is based on 2013 NCHS Urban–Rural Classification Scheme for
Counties. Access data table for Figure 2 at: https://www.cdc.gov/nchs/data/databriefs/db285_table.pdf#2.
SOURCE: NCHS, National Vital Statistics System.
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Mortality rates were highest in rural counties for infants of mothers in most
age groups in 2014.
●

For infants of mothers aged 20–29, 30–39, and 40 and over, mortality rates decreased as
urbanization level increased (Figure 3).

●

Compared with large urban counties, the infant mortality rate in rural areas was 8% higher
for infants of mothers aged 20–29 (6.32 per 1,000 births compared with 5.86), 30% higher
for infants of mothers aged 30–39 (6.01 and 4.61, respectively), and 54% higher for infants
of mothers aged 40 and over (10.15 and 6.56, respectively).

●

For infants of mothers under age 20, the pattern was consistent with older age groups, but
the decreasing trend in rates across urbanization levels was not statistically significant.

Figure 3. Infant mortality rates, by urbanization level and age of mother: United States, 2014
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Significant decreasing linear trend from rural counties to large urban counties (p < 0.05).
NOTES: County designation is based on mother’s county of residence. County classification is based on 2013 NCHS Urban–Rural Classification Scheme for
Counties. Access data table for Figure 3 at: https://www.cdc.gov/nchs/data/databriefs/db285_table.pdf#3.
SOURCE: NCHS, National Vital Statistics System.
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Mortality rates were lowest in large urban counties for infants of
non-Hispanic white and non-Hispanic black mothers in 2014.
●

For infants of non-Hispanic white mothers, the mortality rate decreased as urbanization
level increased; mortality for infants of non-Hispanic white mothers in rural counties
(5.95 per 1,000) was 41% higher than in large urban counties (4.21) and 13% higher than in
small and medium urban counties (5.28) (Figure 4).

●

For infants of non-Hispanic black mothers, mortality was 16% higher in rural counties
(12.08) and 15% higher in small and medium urban counties (11.90) compared with large
urban counties (10.39).

●

For infants of Hispanic mothers, the mortality rate was higher in small and medium urban
counties (5.32) compared with large urban counties (4.84). While the rate for rural counties
(5.32) was similar to the rate for small and medium urban counties, the difference compared
with large urban counties was not statistically significant.

Figure 4. Infant mortality rates, by urbanization level and race and Hispanic origin of mother: United States, 2014
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Significantly different from large urban counties (p < 0.05).
Significant decreasing linear trend from rural counties to large urban counties (p < 0.05).
NOTES: County designation is based on mother’s county of residence. County classification is based on the 2013 NCHS Urban–Rural Classification Scheme for
Counties. Access data table for Figure 4 at: https://www.cdc.gov/nchs/data/databriefs/db285_table.pdf#4.
SOURCE: NCHS, National Vital Statistics System.
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Summary
Infant mortality rates varied by urbanization level overall and for key maternal and infant
characteristics. For most maternal and infant characteristics, infant mortality rates were higher
in rural counties than in large urban counties. These findings add to previous research on infant
mortality by using expanded urban categorizations rather than a single urban classification in a
rural-urban dichotomy, linked birth and infant death certificate data, and more recent data (3–9).
The findings in this report are consistent with previous research and present new data indicating
that small and medium urban county infant mortality rates generally fall between the rates of rural
and large urban counties (3,4,6). These findings suggest a general disadvantage in infant survival
for rural counties and among certain groups compared with more urbanized areas.

Definitions
Infant mortality rate: Number of infant (aged under 1 year) deaths per 1,000 live births.
Neonatal and postneonatal infant deaths: Neonatal infant deaths occur within the first 28 days
from birth. Postneonatal infant deaths occur after 28 days from birth to under 1 year of age.
Race and Hispanic origin: Race and Hispanic origin are reported separately on birth certificates.
Persons of Hispanic origin may be of any race. Persons of non-Hispanic ancestry are further
classified by race because of differences in fertility and maternal characteristics between Hispanic
and non-Hispanic persons. Multiple-race data reported were bridged to single-race categories for
comparability between states (10).
Urbanization level: County classification as urban or rural is based on the county of maternal
residence (5). Counties were classified according to their metropolitan status using the National
Center for Health Statistics (NCHS) Urban–Rural Classification Scheme (https://www.cdc.gov/
nchs/data_access/urban_rural.htm), by merging the county of maternal residence geographic
federal information processing standard (FIPS) codes with county-level FIPS codes from the
2013 NCHS Urban–Rural Classification Scheme data set. Metropolitan counties include large
central counties, the fringes of large counties (suburbs), medium counties, and small counties.
Nonmetropolitan counties include micropolitan statistical areas and noncore areas, including open
countryside, rural towns (populations of less than 2,500), and areas with populations of 2,500–
49,999 that are not part of larger labor market areas (metropolitan areas). Due to the variation in
urban county sizes, urban counties were put into two levels, large (large central and the fringes
of large cities) and small and medium (which includes medium and small cities), for comparative
purposes in this report. In this report, rural counties include micropolitan and noncore counties.
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Data sources and methods
This report contains data from the period linked birth/infant death data set, which is part of
the National Vital Statistics System (11). The period linked birth/infant death data set includes
all infant deaths under 1 year of age reported on death certificates and all live births reported
from birth certificates (11). The period linked birth/infant death data set is the primary data set
for analyzing infant mortality trends and patterns in the United States and is the only source
for examining race and Hispanic-origin infant mortality and other factors related to birth (11).
Linked birth/infant death data sets are available from: https://www.cdc.gov/nchs/data_access/
vitalstatsonline.htm.
The NCHS Urban–Rural Classification Scheme data provide geographic FIPS codes and NCHS
Urban–Rural Classification Scheme information for all counties in the United States. The NCHS
county classification scheme data are available from: https://www.cdc.gov/nchs/data_access/
urban_rural.htm.
References to rates indicate that differences are statistically significant at the 0.05 level (10).
References to decreasing linear trends are statistically significant at the 0.05 level and were
assessed using the Cochran-Armitage test for trends, a modified chi-squared test.
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