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Presenter
Presentation Notes
Helps to note what this captures (early deaths) and what it does not, especially in cross-national comparisons. It is only a rough measure of the quality of the maternity care system since some of the causes of death (e.g. congenital anomalies)  predate childbirth and have nothing to do with the childbirth itself. Also different countries can have different customs concerning how a live birth is measured. These differences usually center on what counts as a live birth (a determination usually based on birthweight and gestational age or in some cases “a breath”).  For international comparisons, there’s a preference for using the perinatal mortality rate because it accounts for some of these measurement differences. 


Historical Data on U.S. Infant Mortality
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Presenter
Presentation Notes
Public concern with infant mortality in the U.S. dates back to the late 1800s and was partly responsible for the development of the vital statistics system documentation of birth totals in the U.S. While infant deaths were being counted, the only way to compare how well areas were doing was to document the number of births and that helped move the development of registration of births through certificates in the U.S.  The rise of the Children’s Bureau in 1912 brought the national government into a more prominent role in documenting births and infant deaths nationally. 


Recording U.S. Births and Deaths

Table 1.03. Year in Which Each State was Admitted to the Table 1.04. Year in Which Each State was Admitted to
Birth-Registration Area the Death-Registration Area
Year State Year State Year State Year State
1915 .......... Connecticut 1921 .......... Delaware 1880 .......... Massachusetts 1911 .. ..., Missouri
Maine Mississippi New Jersey 1913 ... ..... Virginia
Massachusetts New Jersey District of Columbia’ 1914 .. ... ... Kansas
Michigan 1922 .......... lllinois 1890 .......... Connecticut 1916 .......... South Carolina
Minnesota Montana Delaware? 1917 ... ..... Tennessee
New Hampshire Wyoming New Hampshire 1918 .......... lllinois
New York 1924 .......... Florida New York Louisiana
Pennsylvania lowa Rhode Island Oregon
Rhode Island’ North Dakota Vermont 1919 .......... Florida
Vermont 1925 .......... West Virginia 1900 .......... Maine Mississippi
District of Columbia? 1926 .......... Arizona Michigan 1920 .......... Nebraska
1916 .......... Maryland Idaho Indiana 1922 ... . ... Georgia®
1917 ... . ... Indiana 1927 ... ..... Alabama 1906 .......... California ldaho
Kansas Arkansas Colorado Wyoming
Kentucky Louisiana Maryland 1923 .......... lowa
North Carolina Missouri Pennsylvania 1924 ... ...... North Dakota
Ohio Tennessee South Dakota® 1925 .......... Alabama
Utah 1928 .......... Colorado 1908 .......... Washington West Virginia
Virginia Georgia Wisconsin 1926 .......... Arizona
Washington Oklahoma 1909 .......... Ohio 1927 ... ..... Arkansas
Wisconsin 1929 .......... Nevada 1910 .......... Minnesota 1928 .......... Oklahoma
1919 ... ....... California New Mexico Montana 1929 ... ...... Nevada
Oregon 1932 South Dakota North Carolina® New Mexico
South Carolina® 1933 .......... Texas Utah 1933 .......... Texas
1920 .......... Nebraska 1911 ..., Kentucky
4

Source: Hertzel AM. "History and Organization of the Vital Statistics System" to 1950. NCHS. 1997
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Presentation Notes
States were encouraged to begin reporting births and deaths (including infant deaths) into a national system and by 1933, when Texas joined, all states were participating.



- Beginning of the national birth statistics registration area

Records Admitted Records on file  Admitted Records on Admitted

on file for to US for entire area to US file for entire to US

entire area Registra- Registra- area Registra-

tion Area tion Area tion Area

Connecticut 1897 1915 Utah 1905 1917 West Virginia 1917 1925
District of Columbia 1871 1915  Virginia 1912 1917  Arizona 1909 1926
Maine 1892 1915 Washington 1907 1917 Idaho 1911 1926
Massachusetts 1841 1915 Wisconsin 1907 1917  Alabama 1908 1927
Michigan 1867 1915 California 1905 1919  Arkansas 1914 1927
Minnesota 1900 1915 Oregon 1903 1919 Louisiana 1914 1927
New Hampshire 1850 1915 South Carolina 1915 1919  Missouri 1910 1927
New York 1880 1915 Nebraska 1905 1920  Tennessee 1914 1927
Pennsylvania 1906 1915 Delaware 1881 1921  Colorado 1907 1928
Rhode Island 1852 1915 Mississippi 1912 1921  Georgia 1919 1928
Vermont 1857 1915 New Jersey 1848 1921  Oklahoma 1908 1928
Maryland 1898 1916 liinois 1916 1922  Hawaii 1896 1929
Indiana 1907 1917 Montana 1907 1922  Nevada 1911 1929
Kansas 19l 1917 wyoming 1909 1922 New Mexico 1919 1929
Kentucky 1911 1917 Florida 1899 1924  South Dakota 1905 1932
North Carolina 1913 1917 Owa 1880 1924 Texas 1903 1933
Ohio 1909 1917 North Dakota 1908 1924  Alaska 1913 1950
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Source: Hertzel AM. "History and Organization of the Vital Statistics System" to 1950. NCHS. 1997 ]
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Presentation Notes
You can see the development of the birth registration area here as well with the additional information on when states began to record births themselves. Massachusetts was first in 1841 while New Mexico in 1919 was the last. 


U.S. Infant Mortality (per 1,000 births), 1915-2024*
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Source: NCHS. Maternal Mortality and Related Concepts. Vital & Health Statistics. Series 33; #3. & annual data reports. 1915-1960 data from NCHS. Vital
Statistics Rates In The United States 1940-1960. NOTE: Shifts in measurement (e.g. not all states were part of registration system prior to 1933; infant
race was based on race of the child until 1980 & then race of the mother post 1980) accounts for some of the variation over time. 2007-2023 CDC Wonder
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Presentation Notes
The pre 1933 data is based on those states participating in the registration area in a given year and by 1933, all states were participating.


U.S. Infant Mortality (per 1,000 births), 2000-2024*
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Presenter
Presentation Notes
Looking at a more recent period allows us to see the recent decline more clearly from 6.9 in 2000 to 5.5 in 2024 provisional data, a 25% decline. 


~ U.S. Infant Mortality (per 1,000 births), by Race* 1915-2023
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Presentation Notes
The pre 1933 data is based on those states participating in the registration area in a given year and by 1933, all states were participating.


Black to White Ratios, U.S. Infant

Mortality, 1915-2023
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Presentation Notes
To put this in context, this presents a comparison of black-white ratios for maternal mortality and infant mortality. The infant mortality disparities are profound enough with black infant mortality consistently 2 or more times the rate for white infants, with the ratio about 2.5 times for the last 30 years. As unacceptable as that disparity is, it is still substantially smaller than the disparity in maternal mortality rates. The reason is simple – while we have a flawed maternity care system, it is geared far more to the protection of the health of infants more than their mothers. 


Neonatal & Postneonatal Mortality, 1960-2024*

26
24
22
20
18
16
14
12
10

Post-Neonatal Mortality m Neonatal M Postneonatal

*2024 data are provisional

Infant deaths per 1,000 Live Births

Neonatal Mortality

196019621964 1966 1968 197019721974 19761978 19801982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 20102012 20142016 2018 2020 2022 2024

O N ~ O O

Sources: 1960-1988: MacDorman MF, Rosenberg HM. Trends in infant mortality by cause of death and other characteristics, 1960-88. 1989-1999: Hoyert DL, et.al..
Deaths: Final Data for 1999. Nat’l Vital Stat Rep.; vol 49 no 8. Hyattsville, MD: NCHS. 2001.; 2000-2023 CDC Wonder IMR File. 2024 provisional data from CDC 10

website www.birthbythenumbers.org


Presenter
Presentation Notes
More recent infant mortality data has been broken down by timing of the infant death and typically separated into neonatal deaths (at less than 28 days) and post neonatal deaths 28-364 days after birth. The largest decline has been in neonatal deaths (80.6%) which are more typically seen as related to prenatal and birth events.  Postneonatal deaths, which involve both clinical causes (e.g. congenital anomalies) and reflections of community-based care (or the lack of it) declined significantly but more slowly (74.5%). 


Neonatal & Postneonatal Mortality, 2000-2024*
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Presentation Notes
Limiting the time period to 2000-2024 allows for a closer look at the trends. There continues to be a larger decline has been in neonatal deaths (21.4%) which are more typically seen as related to prenatal and birth events, than postneonatal deaths (18.1%) which involve both clinical causes (e.g. congenital anomalies) and reflections of community-based care (or the lack of it). 


Infant Mortality US by Race, 1960-2023
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Statistics Rates In The United States 1940-1960. NOTE: Shifts in measurement (e.g. not all states were part of registration system prior to 1933; infant
race was based on race of the child until 1980 & then race of the mother post 1980) accounts for some variation over time. 2007-2023 from CDC Wonder
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Presentation Notes
Notably, the Black-White ratio rose in the 1970s, peaked in 1990 and slowly declined until 2013 when it rose slightly again before plateauing at about 2.24 times higher rate for births to Black infants. 


S
Infant Mortality US by Non-Hispanic Race, 1995-2023
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Presenter
Presentation Notes
Birth certificate data did not distinguish non-Hispanic births until 1995. This presents the data for the race/ethnicity measure of non-Hispanic (NH) Black and non-Hispanic White births and while the picture is generally similar, it’s not the same. 

The shorter time frame also allows for a tighter scale and a clearer look at recenttrends. Notably, the Black-White ratio has begun to increase since 2013 as NH Whites rates have declined and NH Black rates have slightly increased. 


Black to White & NH Black to NH White,
U.S. Infant Mortality Ratios, 1995-2023
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Presentation Notes
To put this in context, this presents a comparison of black-white ratios for maternal infant mortality with and without the exclusion of Hispanic births. In both cases, the infant mortality disparities are consistently 2 or more times the rate for white infants, with the blended ratio about 2.3 times for the last 20 years. Since 2006 the B-W ratio has been higher when Hispanic births are excluded and since 2018 the differences have become more pronounced as the ratio among non-Hispanics has grown from 2.27 to 2.44 while the overall ratio has remained relatively steady at about 2.25. 



.

Infant Mortality US, Non-Hispanic Whites
and Hispanics, 1995-2023
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Presenter
Presentation Notes
Infant mortality rates for non-Hispanic Blacks and Hispanics were quite similar from 1995-2014, but Hispanic rates since 2015 have been consistently higher and were 12% higher (5.03 to 4.48) in 2023.   


Infant Mortality US, Non-Hispanic
Whites and Asians®, 1995-2023
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Presenter
Presentation Notes
Births to mothers who identify as Asian have consistently lower infant mortality rates than those to non-Hispanic Whites or any other groups. In 2023, their rate was 23% lower (3.44 to 4.48).


Non-Hispanic White Neonatal & Postneonatal Mortality
Rates (per 1,000 births), 1995-2023
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Presentation Notes
The next three figures break down rates by timing for the major race/ethnicity groups in the U.S. For NHW, there’s a steady decline in both the NMR (4.04 to 2.87 -- 29%) and PNMR (2.23 to 1.63 -- 27%).  These rates don’t appear to have been notably impacted by the pandemic of 2020-2021, but both rates went up in 2022 and remained steady at the higher rate in 2023. 


Non-Hispanic Black Neonatal & Postneonatal Mortality
Rates (per 1,000 births), 1995-2023
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Presentation Notes
For NHB, there’s a much larger decline in the NMR (9.65 to 6.63 -32%) than in the PNMR (5.00 to 4.45 -- 11%). Between 2021-2023, there was a 4.4% increase in the neonatal mortality rate and an 11.5% increase in the postneonatal mortality rate among NHB births. 


Hispanic Neonatal & Postneonatal Mortality
Rates (per 1,000 births), 1995-2023
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Presentation Notes
For Hispanics, there’s a much smaller relative decline in the NMR (4.13 to 3.55-14%) than in the PNMR (2.14 to 1.47 -- 31%). 


Non-Hispanic Asian Neonatal & Postneonatal Mortality
Rates (per 1,000 births), 2017-2023
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Presentation Notes
For non-Hispanic Asian births, both rates were declining slowly until the pandemic and resumed their decline in 2022-23. 


~ Non-Hispanic (NH)White and NH Black, Neonatal and
Postneonatal Mortality Ratios, U.S., 1995-2023
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Presentation Notes
From 1995 to 2019, the Non-Hispanic Black/White ratio of neonatal mortality has been greater than the ratio in postneonatal deaths until 2019 when the post neonatal rate for Black deaths increased from 2.39 deaths per thousand births to 2.73 by 2023 while the neonatal ratio stayed relatively steady at about 2.3.  Of course, the critical question is why neonatal or postneonatal rates for Black births should be more than twice as high as those for White births. 


Non-Hispanic White and Hispanic, Neonatal and
Postneonatal Mortality Ratios, U.S., 1995-2023
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Presentation Notes
Annual postneonatal mortality rates among Hispanic births are slightly lower than the rate in NH White births while neonatal mortality has risen to around 1.2 times higher for Hispanic births in the U.S. as the NH White neonatal mortality rate has declined more quickly (3.34 per 1,000 to 2.89) than the Hispanic neonatal rate (5.00 to 4.89). 


The U.S. in a Global Context
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Presentation Notes
Here’s how the U.S. compares to the world in a global comparison – ranking about 53rd (tied with Chile and Uruguay) and behind countries like Serbia, Sri Lanka, China, Russia, Bulgaria, Latvia and Cyprus. But most of these countries aren’t really comparable in size or wealth to the US, so let limit the comparison to large, wealthy countries in the next few figures. 


Infant Mortality Rates (per 1,000 births), 2023,
Industrialized Countries 90,000+ Births
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Presentation Notes
This comparison is limited to relatively comparable countries – large (at least 90,000 births) and wealthy countries (GDP PC of at least $45,000)….and the U.S. ranks last.  


Infant Mortality Rates (per 1,000 births), 2023,
Industrialized Countries 90,000+ Births
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Presentation Notes
Is it the result of our more diverse society (i.e. maybe we have more people of color than these other countries?). Limiting the U.S. population to non-Hispanic Whites we find that instead of ranking last the U.S. would be….last.  


Neonatal Mortality Rates (per 1,000 births),
2023, Industrialized Countries 90,000+ Births
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Presentation Notes
If we limit to neonatal deaths which are closer to the birthing experience, we find the U.S. is still last. 


Neonatal Mortality Rates (per 1,000 births),
2023, Industrialized Countries 90,000+ Births
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Presentation Notes
Limiting the U.S. population to NH Whites improves the ranking slightly.


Perinatal Mortality Rates (per 1,000 births),
2023, Industrialized Countries 90,000+ Births
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Presenter
Presentation Notes
Perinatal mortality, which involves fetal deaths plus deaths in the first 7 days of life is preferable for cross-national comparisons in many cases, since countries have different approaches to counting a live birth or fetal death. See for example how France went from 11th on neonatal death to decidedly last in perinatal deaths. The U.S. fares better in this comparison moving from last to 11th last overall and 9th last if limited to non-Hispanic Whites.
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Presentation Notes
Two striking findings here: (1) the comparison countries start out far better than the U.S.; and (2) they still reduced their neonatal mortality rate at a faster pace than the U.S. proportionally (36% decrease vs a 20% decline), while the absolute declines were more similar (by 1.2/1,000 for comparison countries vs. 0.9/1,000 for the U.S.).
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Presentation Notes
Applying these rates to real data provides context for how profound the impact of improved outcomes could be – simply achieving the average of the comparison countries would mean more than 5,000 fewer neonatal deaths annually in the U.S. 
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Presenter
Presentation Notes
We see a similar pattern to the case of neonatal mortality, with the U.S. beginning with a rate higher than the comparisons country. However, in the case of perinatal mortality the U.S. decline is larger, though the U.S. remains behind the comparison countries. 


Breaking Down U.S. Infant Mortality
by Key Population Groups



2023 Infant Mortality by Race & Ethnicity
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Presenter
Presentation Notes
The wide disparities in the US infant mortality are apparent with the 2023 rate for NH Blacks 3.2 times the rate for NH Asian births.  


<2023 Neonatal & Post Neonatal Mortality by Race & Ethnicity
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Presenter
Presentation Notes
Breaking disparities down by timing of deaths shows NH Black postneonatal death rates 4.7 times those of NH Asian births.
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2023 Neonatal & Post Neonatal Mortality by Maternal Age
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Presenter
Presentation Notes
When examining infant mortality by maternal age, we see a (sort of) “U” shaped figure with the highest rates in births to teens (10.6) followed by women 45+(9.4). 
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2023 Neonatal & Post Neonatal Mortality by Parity
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Presenter
Presentation Notes
Infant mortality increases somewhat steadily by parity with the highest rates among the relatively rare cases of parity 8+ (23,870 births in 2023). 


2023 Infant Mortality in First Births by Maternal Age
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Presenter
Presentation Notes
If one assumes that the higher infant death rates for older mothers is a function of parity – we limit the comparison by age to first births and the “U” shaped pattern appears again. 


Pre-Pregnancy BMI & Infant Mortality, 2021-2023
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Presenter
Presentation Notes
We see a familiar “J” pattern here with higher rates for those with prepregnancy BMI in the underweight category (5.60) the IMR drops for those with normal prepregnancy weight (3.99) and then steadily climbs as prepregnancy BMI increases to 9.32 per 1,000 for those with a prepregnancy BMI 39.9 or higher. There does not appear to be a distinct pattern for neonatal or postneonatal mortality. 


Pre-Pregnancy BMI & Infant Mortality by Race, 2021-2023
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Presenter
Presentation Notes
If one wants an example of the profound racial disparities in the U.S., it is seen here. Infant mortality rates are 13% higher for a NHB woman at normal weight than for a NHW woman with a BMI 39.9+.  Interestingly the largest disparity (2.62) was among those with a BMI between 18.5-24.9 with the smallest disparities at the extremes. 
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Presenter
Presentation Notes
We combine 3 years of data to get a steadier picture of the states and not lose smaller states that had less than 10 infant deaths in a year. Once again, wide variation by state with a familiar pattern of deep South states fairing poorly led by Mississippi (8.61per 1,000) having an IMR 2.7 times that of Massachusetts.  Since Mississippi has a much larger NH Black population than Mass. and twice as many births to NH Black mothers annually, one might assume that racial differences was driving the differences, hence the next two figures. 
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Presenter
Presentation Notes
While there are some differences in rankings, the reality is that the cross-state disparities are even greater when limiting the comparison to NH White births with Arkansas’ IMR rate of 6.65 more than 3.5 times that of Massachusetts. The top 4 states in overall IMR are among the top states in NH White rates. Notably the District of Columbia experienced less than 10 NHW infant deaths between 2021-2023 so are not included. However, if they had exactly 10, their rate would have been the lowest in the country at 1.23, so it’s safe to assume that for at least the last 3 years, D.C. is the safest place for NHW to give birth in the U.S. at least in terms of infant mortality. 
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Presenter
Presentation Notes
NOTE: Because of the smaller number of deaths, this figure combines data from 2020-2023 to include more states. The pattern of states with higher NH Black IMR rates differs with a large industrial states (Wisconsin) having the highest rate in the U.S. 
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Presenter
Presentation Notes
NOTE: Because of the smaller number of deaths, this figure combines data from 2020-2023 to include more states. Once again, a somewhat jumbled pattern with for example Rhode island, with the lowest IMR rate for NH Blacks, having the second highest rate for Hispanics. 


Infant Mortality non-Hispanic Asians (per 1,000 births) by State, 2020-23
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Presenter
Presentation Notes
NOTE: Because of the smaller number of deaths, this figure combines data from 2020-2023 to include more states. Small numbers of births combined with very low IMR rates limit the number of states in this figure. Our typical wide variance is seen with the rates for Wisconsin & Arkansas having IMR rates 2.5 times higher than NJ, CA & NY. 
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Presenter
Presentation Notes
The strong interrelationship between maternal and infant health is seen with states having low pregnancy related mortality rates also having low IMR(e.g. California & Massachusetts) and vice versa with Mississippi, DC, Alabama & N. Carolina having high maternal and infant death rates. 


The causes of infant deaths
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Infant mortality rate (per 100K) , by five leading

causes of infant death: United States, 2010-2023
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Presenter
Presentation Notes
Note that these are rates per 100,000 so each of these causes is relatively rare (e.g. the congenital anomaly rate in 2023 of 112 per 100,000 is 0.112% or about 1 in 892 cases). Of course, that’s little comfort to families that experience such a loss. The two leading causes, congenital anomalies and prematurity/low birthweight have both been decreasing over the past decade, while accidents, though less common, appear to be increasing – a pattern shown more clearly on the next figure.  
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Infant mortality rate (per 100K) , by three leading

causes of infant death: United States, 2010-2023
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Presenter
Presentation Notes
This figure focuses on the three less common causes of infant death to allow a clearer look at the patterns.  SIDS as a cause of death dropped substantially (35%) between 2010 (51.5 per 100K) and 2019 (33.4), but has since risen back to 40.2. Accidents have steadily risen from 27.7 to 35.8 over the same period, while causes related to maternal complications have gradually declined (39.1 per 100K to 31.9) between 2010-2023. 


15 Leading Causes of Infant Death, U.S., 2022-2023

Source: CDC Wonder

®m Congenital malformations
m Disorders related to short gestation & LBW
m Sudden infant death syndrome
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Presenter
Presentation Notes
Examining beyond the top 5 causes and looking at proportions of infant deaths we see congenital anomalies accounting for 20% of all deaths in 2022-2023 combined. The top 5 causes, which account for 53% of all deaths, while the 15 leading reasons account for 72% of all infant deaths 


Summary

* Historically, there’s been greater success in lowering the more clinically
related neonatal death rate than and postneonatal rates, which more likely
involve both hospital and community care.

e U.S. outcomes regarding infant mortality have improved in recent years with
a steady decline (25% since 2000), though that’s a smaller decline than that
experienced by comparable countries over the same period, widening the
gap in outcomes.

* The U.S. ranks at or near the bottom of infant outcomes compared to other
large, wealthy countries and the gap has widened in recent years.



Summary

* Wide, persistent racial gaps exist in infant outcomes between racial
subgroups with births to Asian and White mothers faring best.

* Huge differences in outcomes between states with some states having
infant death rates several times that of the best performing states overall.

* Population differences do not completely explain state variance with states
with high infant mortality rates generally doing so across racial groups.

 Infant death rates are strongly corelated with maternal death rates.
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In case the above
wasn’t enough,
the following are figures
from prior sets.



Infant Mortality US by Race, 1960-2023
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Infant Mortality US by Race, 1980-2023
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Presenter
Presentation Notes
This presents an alternative way to look at the same differences. Notably, the Black-White ratio has begun to increase since 2013 as Whites rates have declined and Black rates has stagnated. The decline in the B-W ratio in 2023 was the result of both a slight increase in the rate for White births and a slight decrease in the rate for Black births – something not seen when Hispanic births are excluded. 
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Source: CDC Wonder



2022 Neonatal & Post Neonatal Mortality by Maternal Age
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2022 Neonatal & Post Neonatal Mortality by Parity
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2022 Infant Mortality in First Births by Maternal Age
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Presenter
Presentation Notes
If one assumes that the higher infant death rates for older mothers is a function of parity – we limit the comparison by age to first births and the “U” shaped pattern appears again. 


Pre-Pregnancy BMI & Infant Mortality, 2020-2022
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Pre-Pregnancy BMI & Infant Mortality by Race, 2021-2022
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Infant Mortality (per 1,000 births) by State, 2020-22
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7.08

Infant Mortality Non-Hispanic Whites (per 1,000) States, 2020-22
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Infant Mortality (per 1,000) by State, 2020-22, non-Hispanic Blacks
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Infant Mortality (per 1,000 births) by State, 2020-22, H
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Pregnancy Related Maternal Deaths* and Infant Deaths, U.S. States,
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