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Abstract 
Objectives-This report presents 2004 period infant mortality 

statistics from the [jnked birth/infant death data me by a variety of 
maternal and infanl characteristics. The linked file differs from the 
mortality fde, which is based entirely on death certificate data. 

Methods-Oescriptive tabulations of data are presented and inter· 
preted. Excluding rates by cause of death, the infant mortal~y rate is 
now published with two decimal places. 

Results-The U.S. infant mortality rate was 6.78 infantdealhs per 
1,000 live births in 2004 compared with 6.84 in 2003. Infanl mortality 
rales ranged from 4.67 per 1,000 live. births for Asian and Pacific 

Islander mothers to 13.60 for non-Hispanic black. mothers. Among 
Hispanics, rates ranged Irom 4.55 lor Cuban mothers to 7.82 for Puerto 
Rican mothers. Infant mortality rates were higher lor those infants 
whose mothers were bom in the 50 states and the District of Columbia, 
were unmarried, or were bom in multiple births. tnfant mortality was also 
higher for male infants and infants born prelerm or at tow birthweighl. 
The neonatal mortality rate declined from 4.53 in 2003 to 4.52 in 2004 
while the postneonatal · mortality rate was essentially unchanged. 
Infants bom at the lowest gestational ages and birthweights have a 
large impact on overall U.S. infant mortality. More than one·hall (55 per· 
cent) of all infant deaths in the United States in 2004 occurred to the 
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2 percent of infants born at less than 32 weeks of gestation. Still, .,fant 
mortality rates for late prelerm (34-36 weeks of gestalion) infants were 
three times those for term (37-41 week) infants. The three leading 
causes of infant death-Congenital malformations, low birthweight, and 
SIOS-Iaken together accounted for 45 percent all infant deaths. 
Results from a new analysis of preterm-related causes at death show 
that 36.5 percent af infant deaths in 2004 were due to preterm-related 
causes. The preterm-retated infant mortality rate for non-Hispanic black 
mothers was 3.5 times higher, and the rate tor Puerto Rican mothers 
was 75 percent higher than for non-Hispanic white mothers. 

Keywords: infant mortality· infant health · birthweighl - gestational 
age · maternal characteristics 

Introduction 
This report presents infant mortality data from the 2004 period 

linked file. In the linked file the infonna~on from the death certificate 
is linked to information from the birth certificate for each infant under 
1 year of age who died in the 50 slates, the ~istrict of Columbia, 
Puerto Rico, the Virgin Islands, or Guam during 2004. Linked 
birthlinfant death data are not available for American Samoa and the 
Commonwealth of the Northern Marianas. The purpose of the linkage 
is to use the many additional variables available from the birth 

certificate to conduct mQfe detailed analyses of infant mortality 
patterns. This report presents infant mortality data by race and 
Hispanic origin of the mother, birthweight, period of gestation, sex of 
infant. plurality, maternal age, live-birth order, mother's marital status, 
mother's place of birth, age at death, and underlying cause of death 
(Tables 1-8, A-E, and Figu res 1-4). Other variables available in the 
linked file data set (1), but which are not discussed in this report. 
include: father's age, race, and Hispanic origin; birth attendant; place 
of delivery; mother's weight gain during pregnancy; and many 
medical and health measUiements. Several states have implemented 
the 2003 revised birth certifICate. Three key data items are consid
ered noncomparable between the 1989 and 2003 revisions: trimester 
of pregnancy prenatal care began, maternal educational attainment, 
and materna! smoking during pregnancy (2). They are not shown or 
discussed in the same detail as in previous years. Another report, 
based on data from the vital statistics mortality file, provides fu rther 
information on trends in infant mortality and on causes of infant death 
(3). Some rates calctllated from the mortality file differ from those 
published using the linked birthlinfant death file (rtnked file). The 
linked file is used for analysis and for calculating infant mortality rates 
by race and ethnicity, whiCh are more accurately measured from the 
birth certificate. A more detailed disctlssion of the differences" the 
number of infant deaths and infant mortality rates between the linked 
file and the mortality file is presented in the "Technical Notes.H 
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Figure 2, Infant mortality rates by state, 2002-2004 
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Figure 3. Infant mortality rates by birthweight: United States, 2004 
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Methods 
Data shown in this report are based on birth and infant dealh 

certificales registered in all states, the District of Columbia, Puerto 
Rico, the Virgin Islands, and Guam. As part of the Vilal Statistics 
Cooperative Program (YSCP), each state provided to the Centers for 
Disease Control and Prevention's (CDC) National Center for Health 
Statistics (NCHS) matching birth and death certificate numbers for 
each infant under 1 year of age who died in the state during 2004. 
When the birth and death occurred in different states, the state of 
death was responsible for contacting the state of birth identified on 
the death certificate to obtain the original birth certificate number. 
NCHS used the matching birth and death certificate numbers 
provided by the states to extract final edited data from the NCHS 
natality and mortality statistical files. These data were linked to form 
a single statistical record, thereby establishing a national linked 
record file. 

Alter the inihallinkage, NCHS returned computer lists of unlinked 
infant death records and records with inconsistent data between the 
birth and death certificates to each state. State additions and correc· 
tions were incorporated, and a final national linked file was produced. 
In 2004, 98.9 percent of all infant death records were successfully 
matched to their corresponding birth records. Records were weighted 
to adjust for the 1.1 percent of infant death records that were not linked 
to their corresponding birth certificates (see the "Technical Notes"). 

Information on births by age, race, or marital status of mother is 
imputed if it is not reported on the birth certificate. These items were 
not reported for less than 1 percent 01 U.S. births in 2004 (2). 

Race and Hispanic origin are reported independently on the birth 
cert ificate. In tabulations of birth data by race and Hispanic origin. data 
ior Hispanic persons are not further classifi ed by race as the vast 
majority of women or Hispanic origin are reported as white. Data for 

American Indian and Asian or Pacific Islander (API) births are not 
shown separately by Hispanic origin because the vast majority of these 
populations are non·Hispanic. 

Starting with data year 1999 cause·ol·death statistics in this and 
similar publications are classified in accordance with the International 
Statistical Classification of Diseases and Related Health Problems, 
Tenth Revision (ICD-l0) (4). Issues of this report for data years 
previous to 1999 included causes of death classified according to the 
Manual of the International Statistical Classification of Diseases, Inju· 
ries, and Causes of Death, Ninth Revision (ICD- 9) (5). Issues related 
to comparability between ICD revisions are discussed in the "Technical 
Notes." A new grouping of preterm·related causes of death was added 
to the report this year; see "Technical Notes.H 

This report includes data for seven states, Idaho, Kentucky, New 
York (but not New Yo rk City), Pennsylvania, South Car~ina, Ten· 
nessee, and Washington, that implemented the 2003 revision of the 
U.S. Standard Certificate of Live Birth on either January 1, 2003, or 
January 1, 2004, (revised). Two additional States, Florida and New 
Hampshire, implemented the revision in 2004 but after January 1. The 
remaining reporting areas include data that are based on the 1989 
revision of the U.S. Standard Certificate of Live Birth (unrevised). 
Revised and unrevised data are combined when comparable. See 
Birlhs: Final Data for 2004 for more information (2). 

Data by maternal and infant characteristics 

This report presents descriptive tabulations of infant mortality 
data by a variety 01 maternal and infant characteristics. These 
tabulations are useful for understanding the basic relationships 
between risk factors and infant mortality, unadjusted for the possible 
effects of otner variables. In reality, women with one risk factor often 
have other risk factors as well. For example, teenage mothers are 
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Figure 4. Total and preterm-related infant mortality rates by race and ethnicity of mother: United States, 2004 

more likely to also be unmarried and of a low-income status and 
mothers who do not receive prenatal care are more likely to be of a 
low-income status and uninsured. The preferred method for disentan
gling the multiple interrelationships among risk factors is multivariate 
analysis; however, an understanding of the basic relationships 
between risk factors and infant mortality is a necessary precursor \0 
more sophisticated Iypes of analyses, and is the aim of this 
publication. 

Race and Hispanic origin data-Infant mortality rates are pre
sented here by race and detailed Hispanic origin of mother. The ~nked 
file is particularly useful for computing accurate infant mortality rates 
for this purpose because the race and Hispanic origin of the mother 
from the birth certificate is used in both the numerator and del"lominator 
of the infant mortality rate. In contrasl, lor the vi tal statistics mortality 
file, race information for lt1e denominator is the race of the mother as 
reported on the birth certificate, whereas the race information for the 
numerator is lt1e race of the decedent as reported on the death 
certificate (1,6). Thus, standard infant mortality rates can be based on 
inconsistent race information. In addition, race information from the 
birth certifICate reported by the mother is generally considered to be 
more reliable than that from lt1e death certificate where the race and 
ethnicity of the deceased infant is reported by the funeral director based 
on information provided by an informant or on observation. These 
different reporting methods can lead to differences in race and ethnic 
specific infant mortality rates between the two data files (3,6). 

The 2003 revision of the U.S. Standard Certificate of Live Birth 
allows the reporting of more than one race (multiple races) for each 
parent (7). Information on this change is presented in a recent report 
(2). Fifteen states reported multiple race on their birth certificate for 
either pan or an of 2004. To provide uniformity and comparab~ity of the 
data, multiple race is imputed to a single race see "Technical Noles.~ 

Statistical significance-Text statements have been tested for 
statistical signifICance. and astatement that a given infant mortality rate 

is higher or lower than another rate indicates that the rates are 
sigl"l ificantly different. Information on the methods used to test for 
statistical significance, as well as information on differences between 
period and cohort data, the weighting of the linked file, and a com· 
parison of infant mortality data between the linked file and the vital 
statistics mortality file are presented in the "Technical Notes.- Additional 
infoonation on maternal age, marital status, period 01 gestation, birth
weight, and cause-of-death classification is also presented in the 
"Technical Notes." 

Results and Discussion 

Trends in Infant mortality 
The overall 2004 infanl mortality rate from the linked file was 

6.78 infant deaths per 1,000 live births, lower but not significantly 
than the rate in 2003 (6.84) but the lowest rate ever reported 
(TaDie C) (the overall rate in 2004 was 6.79 from the mortality file). 
Infant mortality rates for race and Hispanic origin groups were not 
signifICantly different in 2004 compared with 2003 (Figure 1 and 
Table C). The neonatal mortality rate declined from 4.63 in 2003 to 
4.52 in 2004. The postneonataJ mortality rate was essentially 
unchanged over the same time period. 

Although the infant mortality rate was 10 percent lower in 2004 
than in 1995 (7.S7), the rate has nol declined much since 2000 (6.89) 
(Table C). During this g·year period. decreases have been observed for 
all race and ethnic groups, although not all had SignifICant declines. 
Significant declines were observed for infants of Central and South 
American (16 percent), Puerto Rican (12 percent), Asian or Pacific 
Islander (11 percem), non-Hispanic white (1 0 percent), Mexican (9 per· 
cent), and non· HispanIC btack mothers (7 percent). 
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Infant mortality by race and Hispanic origin 01 

mother 


As in past years, there continues to be a wide variation in infant 
mortality rates by race and Hispanic origin of mother (8). The highest 
rate, 13.60 per 1,000 live births, was for infants of non-Hispanic black 
mothers, nearly three times greater than the lowest ra te of 4.55 for 
infants of Cuban mothers. Rates were also fairly high for infants of 
American Indian (8.45) and Puerto Rican (7.82) mothers 
(Tables A-C). Rates were intermediate, but all below the U.S. rate, 
for infants of non-Hispanic white (5.66) and Mexican mothers (5.47). 
Central and South American (4.65) and Asian or Pacific Islanders 
mothers (4.67) also had low rates (Tables A-C). 

Infant mortality by state 

Between 2003 and 2004 an equal number of slales had 
decreases and increases in the infant mortality rate, although almost 
all these changes were not statistically signiffCant. One state had a 
significant increase. Louisiana (12 percent), and two. Hawaii and 
Michigan, had Significant declines of 24 and 12 percent. respectively 
(detailed data not shown). To obtain statistically reliable rates by race 
and Hispanic origin, 3 years of data were combined (Figure 2 and 
Table 3). Infant mortality rates ranged from 10.32 for Mississippi to 
4.68 for Vermont. The highest rate noted (11.42) was for the District 
of Columbia (DC); however. the rate for the District of Columbia is 
more appropriately compared with rates for other large U.S. cities. 
because of the high concentrations of high-risk women in these 
areas. 

For infants of non-Hispanic black mothers, mortality rates ranged 
from 17.57 in Wisconsin to 8.75 in Minnesota. For infants of non· 
Hispanic white mothers, West Virginia had the highest infant mortality 
rate (7.67) and New Jersey had the lowest rate (3.80). The rate for DC 
was 3.76. For infants of American Indian and Asian or Pacif\c Islander 
mothers. mortality rates could be reliably computed for only 15 and 29 
states, respective ly. 

For in fants of American Indian mothers. mortality rates ranged 
from 13.51 in South Dakota to 6.29 in California. Overall, infant mortality 
rates for in fants of Asian or Pacific Islander mothers were the lowest, 
ranging from 7.76 in South Carolina to 3.46 in Massachusetts. 

Sex of inlant 

In 2004. the overall infant mortalily rate for female infants was 
6.08 per 1,000, 18 percent lower than the rate for male infants (7.44). 
Infant mortality rates were higher for male than female infants in each 
race group (Table 1). Among Hispanics, this difference was not 
significant for infants of Central and South American mothers 
(Table 2)_ 

Multiple births 

For multiple births, the infant mortality rate was 30.46, more than 
five times the rate of 5.94 for single births (Tables 1 and 2). Infant 
mortality rates for multiple births were higher than rates for single 
births for all race and Hispanic-origin groups. except for Cubans for 
whom rates could not be rel iably computed due to small numbers oi 
events. 
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The risk of infant death increases with the increasing number of 
infants in the pregnancy. In 2004, the infant mortality rate for twins 
(28.70) was nearly fIVe limes the rale for single births (5.94). The rale 
fOf triplets (55.53) was nine times, and the rate for quadruplets (166.74) 
was 28 times higher than the rate for single births (tabular data not 
shown). A reliable infant mortalily rate for quintuplet and higher order 
births could not be C<lmputed due to small numbers of infant deaths 
for that category. Changes in infant mortality rales from2003-2004 for 
specific plurality categories were not statistically significant. 

Multiple pregnancy can lead to an accentuation of maternal risks 
and complications associated with pregnancy (2.9.10). For example, 
multiple births are much more likely to be born preterm and at low 
birthweighl than single births (2,9, to).The higher risk profile of multiple 
births has a substantial impact on overall infant mortality (9,11,12). For 
example, in 2004 multiples accounted for 3 percent of all live births. but 
15 percent of all infant deaths in the United Slates (Tabte 1). 

Age at death 
In 2004, more than two-thirds of all infant deaths (18,602 out of 

27.860) occurred during the neonatal period (from birth through 27 
days of age). In 2004, the neonatal mortality rate of 4.52 deaths per 
1,000 live births was more than 2 percent lower than the 2003 rate of 
4.63. The 2004 postneonata! (28 days to under 1 year) mortality rate 
(2.25) was essentially unchanged from the previous year (2.22). 

The neonatal mortality rate for infants of non-Hispanic black 
mothers (9.13) was more than twice those for non-Hispanic white 
(3.70), Asian or Pacific Islander (3.20), Mexican (3.74), Central and 
South American (3.43), and Cuban women (2.81)_ Neonatal mortality 
rates for Puerto Rican (5.34) and American Indian (4.26) women were 
intermediate between these two groups. Infants of non-Hispanic black 
and American Indian mothers had the highest postneonatal mortality 
rates of any group (4.47 and 4.19, respectwelyj-morethan twice those 
for non-Hispanic white. Asian or Pacific Islander. Mexican, and Central 
and South Al!1erican women. Postneonalal mortality rates were inter
mediate for Puerto Rican women (2.48) (Tables A and 8). 

Birthweight and period 01 gestation 

Birthweight and period of gestation are the two most important 
predictors of an infanrs subsequent health and survival. Infants born 
too small andlor too soon have a much greater risk of death and both 
short-term and long-term disability than those born at term (37-41 
weeks of gestation) or with birthweights of 2,500 grams or more 
(13-17). 

Because of their much greater risk of death, infants born at the 
lowest birthweights and gestational ages have a large impact on overall 
U.S. infant mortality. For example, infants born weighing less than 1,000 
grams accounted for only 0.8 percent of births. but nearty one-half 
(48.4 percent) of all infant deaths in the United Stales in 2004 (Table OJ. 
Conversely, 91.9 percent of infants bam in the United States in 2004 
weighed 2,500 grams or more, but these infants accounted for only 
30.7 percent of infanl deaths. A similar pattern is found when data by 
period of gestation were examined. Births at less than 28 weeks of 
gestation accounted for 0.8 pefcent of all live births, and 46.3 percent 
oi all infant deaths in the United Stales in 2004(tabular data not shown). 

The percent of preterm and low birthweight births has been 
increasing steadily since the mid-1980s (2). A portion of the increase 
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Table A. Infant, neonatal, and postneonatal deaths and mortality rates by race of mother: United States, 2004 linked 
file 

LN. 
Number of dBath$ MQrt~ ~ty rate ~r 1,000 tive births 

Race 01 mother births tnlant NeooataJ Postneonatal Infant Neonatal PcstneonataJ 

All races. 4,1 12,055 2-7,860 18,602 9.258 6.713 4.52- 2.25 
WhJle. . . ...... . ....... . .. 3,222,929 18,257 12-,178 6.080 5.66 1.89 

"oct S16,076 8,162 5.505 2,657 13.25 '" 8.94 4.31 
American lroiant • 43,927 371 "7 ". 8.45 4.26 4.19 
Asian 04' Pacific I$lander. 229,123 1,070 733 337 '.67 3.20 1.47 

'lncWes A1eUlS an:! Eskimt)s. 

NOTES: Infant deaths life wl!ighled so numbers may Illt exac!ly add to tolals ~e 10 rounding. NeonataJ is less !han 28 days and postneonalalls 28 days 10 <Ne' 1 year. Race arid H~ ori;in 
ate ~ se,Jar8te/y on birth certil'1Catti. Race categories a,e ~teflt with !he 19n Ollke gf Managm1en1 and Bo..<!<;el standards. Fifteen Slates reported muttiple-race drua on the birth certili:ale 
fa< 2004, The multiplt-lace o:!iIta for tl>ese statn ~ br'dged to the singIe-laC& categories .o! the Ign stwtards for comparabiiry '.ri!h QIher stUn; see referer.::e 2. 

Table 8. Infant, neonatal, and postneonatal deaths and mortality rates by Hispanic origin of mother and by race of 
mother for mothers of non-Hispanic origin: United States, 2004 linked file 

LN. 
Number of deaths Morta~1y rate per 1,000 tive bi rths 

Hispanit ofigin and race of mother births tnfant Neonatal Postf\eQnatat Infant Neonatal Postneonatal 

AU origins' • 4,112,055 27,860 18,602 9,258 6.78 4.52 2.25 
Total Hispanic. 946,349 5,248 3,627 1,621 5.55 "3 1.71 

Mexican •. .. .. .. .. ...... 677,621 3.705 2.535 1,170 5.47 3,74 1.73 
Puerto Rican 61.221 479 327 152 7.82 5." 2." 
Cuban . 14,943 613 '" " 4.55 2.81 1.74 
Central and Sooth American . 143.520 667 492 175 4.65 3.43 122 
Oll1l1r and UrtknOWil Hispanic 49,044 330 232 " 6.73 4.73 2.00 

Non·Hispanic total' . 3,133,12-8 22.203 14,633 7,570 709 4.67 2.42 
Non·Hispanic white 2,296,684 13,001 8.4S9 4,502 5.66 3.70 196 
Non-Hispanic btack . 578,774 7.B69 5,283 2,586 13.00 9,13 4.47 

Not slated. 32,578 409 3'" 613 

. . . CategOry ~ appIIeabill. 

'Origin of molher IlO1 stated ird.oaed n "AM~" but Illt <islribuied among origins. 

'lnckldes ,aces Qihe( Ihan wt1lte or bIa<:k. 


NOTE: Io/ant deallls ate weighIad SO numbets rNy rIOt exacWy add to totals We to romding. Neon. tII is less dian 28 days and poslnoonatal is 2B days to omer 1 year. Race and Hi~ origin life 

repor.ed ~e~ on birth certliaUes. Flace Cilt9\lories are coosishlflt ,.;tI11he 19n Ob 01 Ma/lagement fOld SudQ&t Siandards. ~sons 01 H~r»c origin may be Qt any race. In tlls table 
Hispanic WOI!!etI are c!assitled ooIy by place l>t ~in: non·Hispanic women are classilied by race; see referero:a 2. 

Table C. Infant mortality rates by race and Hispanic orig in of mother: United States, 1995- 2004 linked files 

Percent Percent 
Race and 

Hispan ic origin 01 mother 1995 1996 1997 1998 "99 2000 2001 2002 2003 2004 
Cha~e 

1995 to 2004 
Change 

2003 to 2004 

All races . 7.57 730 7.21 7,19 7.04 6.89 ... 695 6." 6.78 -1 0.4" -<).9 
White. 6.30 6.07 6.05 5.96 5.79 5.71 5.69 579 5.72 5.66 - 10.2" - 1.0 
BJack . 
American tndian' . 

14.58 
9.04 

14.13 
9.95 

13.69 
8.69 

13 .80 
9.34 

13.99 
9.29 

13.48 
8.30 

13.34 
9.65 

13 .61... 13.50 
8.73 

13.25 
8A5 

-9.1 " 
-6.5 

- 1.9 
-3.2 

Asian or Pacmc tslander. 5.27 5.20 4.96 5.54 4.85 4.67 ' .73 '.77 4.83 4.67 - 11.4" -33 
Hispanic . 

Mexi;an. 
PuertoRk:an. 
Cuban. 
Central and Sooth American. 

Non-Hispanic white, . 

6.27 
6.03•." 
5." 
5.52 
6.28 

605 
5.B4 
'.60 
5.07 
5.02 
6,. 

5,95 
5.83 
7.136 
5.51 
5.45 
6.02 

5.76 
5.60 
7.78 
3.63 
5.26 
5.98 

5.71 
5.51 
'.35 
4.66." 
5.76 

5.59 
5.43 
8,21 
454 
4." 
5,70 

5. 44 
5.22 
8.53 
4.28 
4. 98 
5.72 

5.62 
5.42•.'" 
3.72 
5.06 
5.80 

5.65 
5,49 
8,1S 
4.57 
5." 
5,70 

5.55 
5.47 
7.82 
4.55 
4.55 
5.66 

-11 .5" ' 
-9 n.,.. 

-11.9 "' 
- 14.0 
-15.6"" 

-9.9 '" 

-1.8 
-<)A 
~ . 

-<)A 
-7.7 
-<)7 

NO!1·Hispanic blac:ll, 14.65 14.20 t3.72 13.88 14.14 13,59 13.46 13.89 13,60 13.60 -7.2" 0.0 

.. Signifeant ~1 p ~.05. 
'1nckIdes AlOIIIl5 and Eskimos. 

NOTES: Race and His,..."", ongi1 are reooneu '<l11<'",:ely on l>irtt1 certificates. Race categories are conSIStent willilfle 1977 Office ot Mana~ement and Bueget s:andards. Persons cf Hispanic origin 
may be 01 any 'ace. In Ih i~ labia H;spanic women are dusified 0i'II'f t:1f place 01 origin: I\OfI.His,lanic worner. are clinffied by r!C*. Fifteen S1a'," 'eponed mvltipje-race MIa on r-.e bin" cenrlicale lor 
2004. The mtJItip!e.race data lor llIesa Slate! ooe<e brdged to lile single·'ace categories 0I1he 1977 slaooartts il)' c:>mpatailil'1y willi ollw states: see ~ierence 2. 
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is related to an increase in multiple births (in part due to increases in 
the use of assisted reproduclNe Iherapies (ART», and to changes in 
the medical management of pregnancy (I.e., increases in cesarean 
section and induction of labor for preterm infants) (2, 18-20). 

The percentage of infants born at lowbirthweight (less than 2,500 
grams) varied greatly by race and ethnicity, from a low of 6.5 percent 
for births to Mexican mothers to a high of 13.8 percent for births to 
non-Hispanic black mothers (Tables 4 and 5). The percent of preterm 
births (those bam before 37 completed weeks of gestation) ranged from 
10.5 percent for births to Asian or Pacific Islander mothers to 17.9 per
cent for births to non-Hispanic black mothers. These differences in low 
birthweight and preterm births in tum are major factors in the diHer
ences in infant mortality rates. 

For aD race and ethnic groups studied, infant mortality rates were 
much higher for low birthweight infants (57.64) than for infants with 
birthweights of 2,500 grams or more (2.26). Overall, the infant mortality 
rate for very low birthweight infants (those with birthweights of less than 
1,500 grams) was 244.50, more than 100 times the rate for infants with 
bilthweights of 2,500 grams or more (Table 6). At least 85 percent of 
infants with birthweights of less than 500 grams (1 lb. 1 oz. or less) 
died within the first year of ijle (FlQure 3 and Table 6). Reporting of 
deaths among these very small infants may be incomplete (data not 
shown). An infant's chances of survival increase rapidly with increasing 
bilthweight. Infant mortality rates were lowest at birthweights of 
3,000-4,999 grams (Table 6). 

The infant mortality rate for very low birthweighl intants declined 
by 3 percenl from 252.00 in 2003 to 244.50 in 2004. Previously, the 
infant mortality rate for very low birthweight infants had increased from 
2000-2003. The rate in 2004 was similar to the rate in 2000 and 2001. 
The percentage of live births bom at very low birthweight has been 
edging upwards, from t.45 percent of live births in 2000 to 1.51 percent 
of births in 2004, as has the percentage of infant deaths (from 52.1 per
cent in 2000 to 54.4 percent in 2004) (Table DJ. Trends in birthweight 
specific infant mortality rates fO( the period 1995 to 2004 are shown 
in Table 6. Overall rates have generally declined during this period; 
declines were larger for higher birthweights. For the total populalion, 
non·Hispanic white, non·Hispanic black, and Hispanic mothers. 
declines were genera lly largest for intants weighing 2,500-4,499 grams 
(Table 6). 

In 2004, the infant mortality rale for very preterm infants (less than 
32 weeks of gestation) was 182.45, 76 times the rate of 2.39 for term 
infants (Tables 1 and 2). The in fant mortality rate for very praterm 
infants deClined by 3 percent from 188.24 in 2003. Previously, the infant 
mortality rate for very prelerm infants had increased by 4 percent from 
t80.95 in 2000 (12). Although the highest risk of death is found for tl1e 
most preterm infants, infants born shortly before term (at 34-36 weeks 
of gestation) have mortality rates three times those for term infants 
(37-41 weeks). Even within the term period. infants born at 37-39 
weeks of gestation have mortality rates 30 percent higher than those 
bom at 40-41 weeks of gestation. 

Prenatal care 

This report includes data on the timing of prenatal care based on 
both the 1989 (unrevised) and the 2003 Revisions to the U.S. 
Standard Certificate of Live Birth (revised) (2). The 2003 revision of 
the bilth certifICate introduced substantive changes in item wording 
and also to the sources of prenatal information (see "Technical 
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Notes"). Accordingly, prenatal care data for the two revisions are not 
directly comparable, and are shown separately. For 2004, unrevised 
data are available for 41 states, New York City, and the District of 
Columbia. Revised data are available for seven states (Idaho, 
Kentucky, New YorX State excluding New York City, Pennsylvania, 
South Carolina, Tennessee, and Washington) (Table E). 

Although difficult to measure, the timing and quality of prenatal 
care received by the mother during pregnancy can be important to the 
infant's subsequent health and survival (21-24). Early comprehensive 
prenatal care can promote healthier pregnancies by providing health 
behavior advice, earty detection and treahnent of risk factors and 
symptoms, and monitoring (21,22). The initiation and subsequent uti· 
lization of prenatal care is also viewed as an indicator for access to care 
(24). 

In 2004, for the 41-state reporting area for which comparable data 
are available, the mortality rate for infants of mothers who began 
prenatal care after the first trimester of pregnancy or had no care at 
all, was 8.35 per 1,000 (Table E). This rate was 37 percent higher than 
the rate for infants of mothers whose care began in the first trimester 
(6.11 ). 

For the seven revised states fO( which data are available for all 
of 2004 the infant mortality rate for mothers who began prenatal care 
after the first trimester or no! at all was 8.08. This rate was 62 percent 
higher than the rate for infants of mothers whose care began in the first 
trimester (4.99). 

Maternal age 

Infant mortality rates vary with maternal age; infants of teenage 
mothers and mothers aged 40 and over have the highest rates (9.75 
and 8.81, respectively). The lowest rates are for in fants of mothers in 
their late twenties and early thirties (Tables 1 and 2). 

In 2004, among births to teenagers, infants of the youngest 
mothers (under 15 years) had the highest rate (17.11 ). The rate for 
infants of mothers aged 15-17 years was to.37; the !<Ite for infants of 
mothers aged '18-t9 years was 9.28 (tabular data not shown). 

Within racial and ethnic subgroups, among groups for which rates 
could be reliably computed, infant mortality rates for births to non· 
Hispanic white mothers under 20 years of age were higher than for 
mothers aged 40 and over. In contrast, for Mexican mothers, rates for 
births to the oldest mothers were higher than rates for infants of 
teenagers. 

Studies suggest thatlhe higher monality risk for infants of younger 
mothers may be related to socioeconomic factors as well as biologic 
immaturity (25); young matemal age might be a marker for poverty (26). 
Among older mothers, especially for Ihose having a firsHime birth, 
infants are at an increased risk of prematurity and low bilthweight and 
thus tend to have higher infant morta~ty rates (27). Multiple births are 
also a well known risk factor for infant mortality in older mothers (2). 

Maternal education 
Information on educational attainment is reported on both the 

2003 Standard Certificate of Live Birth (revised) and 1989 Standard 
CertifICate of Live Birth (unrevised) (2). However, the formal of the 
education item on the revised standard certificate substantively differs 
from that of the unrevised standard certifccate (see "Technical 
Notes"). The 1989 certificate item asks ior the highest grade 
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Table E. Infant mortality rates for trimester of pregnancy prenatal care began, smoking status during pregnancy, and 
education of mother: 41 states, the District of Columbia, and New York City (unrevised) for 2003 and 2004 and 7 states 
(revise<l) for 2004 
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... CiI.,-, flCII 1P(bbIt. 
'OaIa .... baed an !he 1969 ~ of .... U.s. Ctr'iIicJI, '" u.e i3O'tl. 
"CIlIa lie bisecI an .... axl3 I\eYision of Ih! U.s. Cer1iIic:at. 01 u.e Bim. 
"E.::UIes daI& i'am AonIa. Ic!oho. ~1I.dIy. New ~, New Yode Slil' I'~ New Yode Cly). ~aniI. SootI caroli'll. T~ and WilsNngto'I. II'Ib'INlion an ~ IUWt 
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"10'11:t1dts I1ItI i'am Idaho. Kemld.y, N.... YorIc Sr.1t (llCdudng New Y~ City), l'em$ylvll'lil. SouIh c~ Tern!Ssee and Washinglan. 


completed al Ihe time of the birth; the 2003 certificate item asks for 
the highest degree or level of school completed at the time of the 
birth (e.g., high school diploma, bachelor degree, etc.). Accordingly, 
education data lor the states that have implemented the revised 
certificates are not directly comparable with the data for the states 
that are not yet using the revised certificate. For 2004, unrevised data 
are available for 41 states, New York City, and the District of 
Columbia (80 percent of all 2004 births). Revised data are available 
for all of 2004 for seven states (Idaho, Kentucky, New York (excluding 
New York. City), Pennsylvania, South Carolina, Tennessee, and 
WaShington), representing 14 percent of all births. 

For the 41-state reporting area described previously, the infant 
mortality rate for mothers who completed 16 or more years of school 
was 4.17 in 2004. This rate was 49 percent lower than the rate for 
mothers who completed less than 12 years of education (8.12) 
(Table E). 

In 2004 for both revised and unrevised states infant mortality rates 
generally decreased w~h increasing educationalleve!. This pattern may 
reftect the effects of more education as well as socioeconomic differ· 
ences; women with more education tend to have higher income levels 
(28). 

Live birth order 

Infant mortality rales were generally higher for first births than for 
second births, and then generally increased as birth order increased 
(Tables 1and 2). Overall, the infant mortality rate for first births (6.74) 
was t3 percet'lt higher than for second births (5.99). The rate for frfth 
and higher order births (to.64) was 72 percent higher than the rate 
for second births. The higher parities and therefore the highest order 

births (5th chi!d and above) are more likely to be associated with 
older maternal age, multiple births, and lower socioeconomic status 
(2.29). 

Marital status 

Marital st.atus may be a mar1ler for the presence or absence of 
social, emotlonal, and financial resources (30, 31). Infants of mothers 
who are not married have been shown to be at higher risk for poor 
outcomes (32,33). In 2004, infants of married mothers had an infant 
mortality rate of 5.30 per 1.000, 44 percent lower than the rate lor 
infants of unmarried mothers (9.43) (Tables 1 and 2). Within each 
race and Hispanic origin group, infants 01 unmarried mothers had 
higher rates of mortality and with the exception of Cuban and Central 
and South American infants, these differences were significant. 

Nativity 

In 2004 the infant mortality rate lor mothers born in the 50 states 
and the District of Columbia (7.14) was 39 percent higher than the 
rate for mothers born elsewhere (5.12). Among race and Hispanic 
origin groups for whom infant mortality rates could be calculated all 
had higher infant mortality rates for mothers born in the 50 states and 
the District of Columbia (the difference was not Significant for Puerto 
Rican. Cuban. and Central and South American mothers- the tatter 
two have almost 110 difference) (Tables t and 2). 

Avariety 01 different hypotheses have been advanced to account 
for the lower infant mortality rate among infants oi mothers born outside 
the 50 states and the District of Columbia, including possible differ· 
ences in rnigraHon selecttvity, social support, and risk behaviors (34). 
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Also, women born outside the 50 states and the District of Columbia 
have been shown to have different characteristics than their U.S. born 
counterparts with regard to socioeconomk: and educational status (35). 

Maternal smoking 

Information on smoking during pregnancy was reported 
according to two distinct questions in 2004 (2). For 40 states, New 
York City, and the District of Columbia. smoking status was based on 
the 1989 U.S. Standard Certificate (unrevised), whereas data for 
seven states are drawn from the 2003 revision of the binh certificate 
(revised). The questions Q(J the two versions of the birth certificate 
are not comparable. Briefly staled, the 1989 revisioo asks a simple 
'"yes/no~ question on tobacco use during pregnancy. In contrast, the 
2003 revis ion asks for tobacco use during each trimester of preg
nancy (as well as the 3·month period prior to pregnancy). For the 
purposes of this report. data are shown separately for the areas using 
the unrevised certificate and for the areas using the revised certifi
cate. For the seven revised states, nthe mother reported smoking in 
any of the three trimesters of pregnancy she was recorded as a 
smoker. Data are not included in this report for Aorida and New 
Hampshire, which revised their certificates in 2004, but after January 
1, or for CaIifomia, which did not report tobacco use in 2004. 

Tobacco use during pregnancy causes the passage of substances 
such as nicotine, hydrogen cyanide, and carbon monoxide from the 
placenta into the fetal blood supply. These substances restrict the 
growing infant's access to oxygen and can lead to adverse pregnancy 
and birth outcomes such as low birthweight, preterm delivery, intrau
terine growth retardation, and infant mortality (36,37). Maternal 
smoking has also been shown to increase the risk of respiratory 
infections and inhibit allergic immune responses in infants (38,39). 

The infant mortality rate for the unrevised states for infants of 
mothers who smoked was 10.95 in 2004, 69 percent higher than the 
rate of 6.47 for nonsmokers (Table E). The ditference in the infant 
mortality rate for the revised states was 59 percent (9.07 and 5.71) 
(Table E). 

Leading causes of infant death 

Infanl mortality rates for the live leading causes of infant death 
are presented in Table 7 by race and Hispanic origin of mother. The 
leading cause of infant death in the United Stales in 2004 was 
Congenital malformations, deformations and chromosomal abnormali
ties (congenital malformations), accounting for 20 percent of all infant 
deaths. Disorders relating to short gestation and low birlhweighl. not 
elsewhere classified (low birthweight) was second, accounting for 
17 percent of all infant deaths, followed by Sudden infant death 
syndrome (SloS) accounting for 8 percent of infant deaths. The 
fourth and fifth leading causes--Newbom atfected by matemal 
complications of pregnancy (maternal complications), and Accidents 
(unintentional injuries), accounted for 6 and 4 percent, respectively, of 
all infant deaths in 2004. Together the five leading causes accounted 
for 55 percent of all infant deaths in the United States in 2003. The 
order of the top four leading causes was the same as in 2003. The 
fifth leading cause of death in 2004 was unintentional injuries, Which 
was ranked sixth in 2003. Complications of placenta, cord and 
membranes (cord complications) was the fifth leading cause in 2003, 
but dropped to sixth in 2004. 

The rank order of leading causes of infant death ~aried substan
tially by race and Hispanic origin of the mother. Congenital malfor· 
maoons was the leading cause of infant death for all groups except for 
non-Hispanic black and Puerto Rican women, for whom low birthweight 
was the leading cause. 

Infant mortality rates for Congenital malformations, SloS, and 
maternal complications were basically unchanged from 2003-2004. 
The rate for low birlhweight decreased by 5 percent, while the rate for 
unintentional injuries increased by 11 percent from 2003 to 2004. Much 
of the increase for unintentional injuries was in the accidental sutfo
cation subcategories, although changes in reporting might have also 
had an impact on these categories (40-42). 

When examined by race and ethnicity, nooe of the race and ethnic 
groups shown in Table 7 had significant changes in cause-specific 
infant mortality rales from 2003-2004, except for unintentional injuries, 
which increased for infants of Mexican mothers, although their rates 
were still substantially lower than those for non-Hispanic white women. 

When ditferences between cause-specific infant mortality rates 
were examined by race and ethnicity, infant mortality rates from Con
genital malformations were 30 percent higher for non-Hispanic black, 
57 percent higher for American Indian, and 11 percent higher for 
Mexican than for non-Hispanic white women, while the rate for Asian 
or Pacific Islander women was 19 percent lower. 

Infants of non-Hispanic black mothers had the highest mortality 
rates from low birthweighl. The rate for non-Hispanic black mothers was 
nearly four times the rate for non-Hispanic white mothers. The rate for 
Puerto Rican mothers was nearly double the rate for non-HispaniC white 
mothers. 

SIDS rates were highest for non-Hispanic black and American 
Indian mothers-2.1- and 1.9 times those for non-Hispanic whae 
mothers, respectively. As most SloS deaths occur during the post· 
neonatal period, the high SIOS rates for infants of non-Hispanic black 
and American Incian mothers accounted for much of their elevated risk 
of postneonataJ morta~ty. Compared with non·Hispanic white mothers, 
SIDS rates wer~ 49 percent lower lor Asian or Pacific Islander mothers, 
51 percent lower for Mexican mothers, and 70 percent lower for Central 
and South American mothers. 

For maternal complications (which include incompetent cervix, 
premature rupture of membranes. and multiple pregnancy, for 
example), infants of non-Hispanic blac\l: mothers had the highest 
mortality rates-3.2 times those lor non-Hispanic white mothers. The 
higher percent of non-Hispanic black infants bom at low binhweight 
may help to explain their higher infant mortality rates from these causes. 
which occur predominantly among low birthweighl infants. Infant mor
tality rates from maternal complications were 23 percent lower for 
Mexican than for non-Hispanic white women. 

Compared with non-Hispanic white women, infant mortality rates 
from unintentional injuries were 87 percent and 83 percent higher for 
American Indian and non-Hispanic black women, respectively, while 
infant mortality rates from unintentional injuries were 44 percent and 
36 percent lower for Asian or Pacific Islander and Mexican women, 
respectively. 

An examination of cause-specific dilferences in infant mortality 
rates among race and Hispanic origin groups can help the researcher 
to understand overall differences in infant mOflalily rates among these 
groups. For example, 28 percent 01 the elevated infant mortality rate 
for non-Hispanic black mothers, when compared With non-Hispanic 



 

white mothers, can be accounted for by their higher rate from t
birthweight. 9 percerll by differences in matemal complications, a
7 percent by diHererlces in SIDS. In olt1er words, if non-Hispanic bla
infant mortality rates for these three causes could be reduced to t
tevels for non-Hispanic white infants, the difference in the infant m
tality rate betweerl non-Hispanic black arid non-Hispanic white mothe
would be reduced by 44 percenl 

For American Iridian mothers, 26 percent of their elevated infa
mortality rate, when compared with non-Hispanic white mothers, c
be accounted for by their higher rate of Congenital malformation
17 percent by differences in SIDS, and 8 percent by differences 
unintentional injuries. Thus, if American Indian infant mortality rates 
these three causes could be reduced to non-Hispanic white Ievets, t
difference in the infant mortality rate between American Indian a
non-Hispanic white mothers would be reduced by 51 percent. 

Similarly, 35 percent of the difference between Puerto Rican a
non-Hispanic white infant mortality rates can be accounted for 
differences in low birthweighl. Thus, if Puerto Rican infant mortality fro
low Dirthweight could be reduced to non-Hispanic white levels, t
difference in the infant mortarrty rate between Puerto Rican and no
Hispanic white infants would be reduced by 35 percent. In addition
helping to explain differences in infant mortality rates between vario
groups, comparisons such as these can be helpful in targeting pr
vention efforts. 

Preterm-related causes of death 

A new table has been added to this report to monitor infant 
mortality for preterm-related causes of death (Table 8). Jt is difficult, 
using traditional analyses of the leading causes of infant death, to 
assess the overall impact of pre term related infant deaths on infant 
mortality. In particular, the category "Disorders related to short 
gestation and low birthweight, not elsewhere dassifiedn includes the 
phrase ~not elsewhere classified" thereby indicating that many other 
pretenn-related infant deaths are classified to other ICD categories. 
In 2006, CDC authors published an article that attempted to capture 
this impact by examining the 20 leading causes of infant death and 
identifying and grouping together causes with a direct, eliological 
connection to preterm birth (43). For an underlying cause of death to 
be considered preterm'related, 75 percent or more of infants whose 
deaths were attributed to that cause had to be born at less than 37 
weeks of gestation, and the cause of death had to be a direct 
consequence of preterm birth based on a clinical evaluation and 
review of the literature (43). 

For the purposes of this report, the previous analysis was 
extended by examining all of the remaining categories of infant death 
(outside of the 20 leading causes) to develop a comprehens1ve list of 
preterm-related causes of death. The comprehens1ve Hst of preterm
related ICD codes is shown in Table 8. Please note that even this more 
comprehens1ve listing is probably an underestimate of the total impact 
of preterm-related infant death, as some ICD categories (notably those 
beginning with the words "Other" and ~AII other") had a high per
centage of preterm infant deaths but lacked suHicient specificity to be 
able to establish theetiologic connection to prematurity with any degree 
of certainty. 

Table 8 shows trends in prelerm-related infant monality by race 
and Hispanic ongin 01 molherfrom 1999 (the firsl year thai lCD-tO was 
implemented in the United States) to 2004. In 2004, 36.5 percent of all 
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ow infant deaths in the United States were pretenn related. Preterm-relate
nd infant deaths accounted for 10,180 of the lolal of 27,860 infant death
cK that year. In 1999, 35.4 percent of all infant deaths in the United State
he were pretenn-related. 
or The impact of pretenn-related infant deaths varied considerabl
rs by maternal race and ethnicity. In 2004, nearly one-half (46 percent)

of infant deaths to non-Hispanic black women, and 41 percent of infan
nt deaths to Puerto Rican women were due to preteml-related causes,
an while the percentage was somewhat lower for other race and ethni
s, groups (Table 8). 
in Preterm-related infant mortality rates varied considerably by rac

for and elhnicily of the mother (Frgure 4 and Table 8). Pre term-relate
he infant mortality rates were 3.5 times higher for non-Hispanic blac
nd (6.29) than for non-Hispanic white (1.82) mothers. It is important to not

that, in 2004, the preterm-related infant mortality rate for non-Hispani
nd black mothers was higher than the lotal infant mortality rate for non
by Hispanic white, Mexican, and Asian or Pacific Islander women. Th
m preterm-related infant mortality rate for Puerto Rican (3. 19) mother
he was 75 percent higher than for non-Hispanic white mothers. Prelerm
n related infant mortality rates for American Indian (t .89), Mexican (1.76)
 to and Asian or Pacific Islander (1.65) women were not SignifICantl
us different from those for non-Hispanic white women. 
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Table 1. Infant mortality rates, live births, and infant deaths, by selected characteristics and race of mother: 
United States, 2004 linked file 

AI Am~rican Asian 0( 

CharaCl&rislics .~, WMe Black Indian' Pacife Islander 

Inlanl mortality rates pe:r 1.000 lYe birthS iI specified ~ 

T"" . '.TB 5.66 1325 8.45 4.61 

Age al death: 
Total neonatal. . . . . . . . ... '52 3.TB 4.26 3:l1l 

Earty neonatal pass IIlan 7 days) • . 3.61 3.00 
.... 
7.16 3.39 2.62 

-... 
Late oeooatal (7-27 days) ... . ..• . 0.92 0.78 1.n 0.87 
 O.S! 

Po:;Ineonatai ....•...••. 225 1.8S 0' 4.19 
 1.47 

s"

-
T." ,.23 ,<;, 9.51 '.95 

Female ......... . 
 '.06 5.08 IUS 7.00 4.37 

Single births .. 5.64 ' .9S 11.67 7.66 
 4.14 
Pltnl births ... ..... .•. 30.46 25n "35· 37.00 
 23.13 

Less than 2.500 grams. . •.•.• .•. . 57.~ 52.32 75.57 58.57 42.26 
le$S than 1.500 grams , .. ••• • •• • • • • • 231.92 273.97 216.87 
1 .500-2,4~ grams•.••..... ...• . • •... "

14.97 
'30 222.73 

14.93 15.55 24 .69 11.37 
2,500 grams or more . . .... ... •• .. • • • • •• • 

Period 01 gestation: 
less than 32 weeks \82.45 
32-33 weeks • .. . .. .. ...... . . ... . .. 
34-36 weeks ... 
37-41 weeks •••. • .• • 

..
2.25 2.08 3.45 4,38 1.42 

'" 

168.40 216.28 139.21 173.24 
15.52 17.37 24.45 
 15.90 

732 '.63 9.19 13.61 
 5.65 
2.19 3.71 '.23 1.56 

37-39 weeks . .•...•.•. •• . • . 
 2.61 '" 2.40 3.93 4.49 1.75 
~1 weeks. 
 2.00 1.62 3.28 3.n 
 'lO 

42 weeks or more .. 
 2.87 '66 
 4.19 

Age of 
20 ....... .. . S.75 13.90 ....

1.76 

mother. 
lh:Ier yealS 6.3' 9.64 
20-<!4 years ... ...... , • • •• ...... •.••• 7.69 12.81 5.51 
25-29 years . . . . . . . . . . • . ... ... . . 5.95 

6" 
'.69 ,,., ...

7.74 
 . .32 
30-34 years. , . . • .. .......... .. . 5.47 ' .62 13.30 7.66 
 3.9<) 
35-39 years .........•. 
~

'l' 5.43 13.65 7.35 
 4." 
years. 8.S1 m 16.14 
 '.29 

l.ive-birth order. 
I. 6.74 569 13.41 7.07 
 4.69 
2 . .. 
 5.99 '06 11.94 8.47 
 4.49 
3.....•... 


•• 
' .48 5.52 11.82 8.75 
 4.58 
6.17 6,59 14.89 12,83
 4.34 

Sormore .• . , 10.64 7.03 

Marital Slatus; 
." 17.79 11.1 6 


t.Ianied .. 5.00 ... 1116 6" 4l. 
7.49 

MoIher's "'"""'" '.<3 14.15 ' .50 6.78 

place of tlirth: 
Born in Ihe 50 Slates and DC. . , 7.1 4 5.76 13.n B.58 
 5.94 
Bo rn el$ewhl!fe . 5. 12 4.a8 '.50 
 4.33 

~ lootnotes at end 01 tallie. 



AsIan 01' 
Characteristics WMe '"" Pacific tstand&

Uvebirths 

Totat .. 4,112,055 3.222.929 616,076 229,123 

s., 
Male •••. 
 2,104,563 1.650,698 313,897 22,293 1t7,nS 
Female .. 
 2.007,392 1,572,231 302,179 21,634 111,348 

Plurati1y: 
Single births , ................•. 
Plural births . - 3,972.560 

139,495 
3,113,164 

109.765 
222,724

..,99 

less than 2,500 grams 333.427 228,156 83.252 3,295 18,124 
less 111M 1,500 grams , , . 61,983 39,419 19.334 5" 2,649 
1,500-2,'99 grams 

2,500 grams 01' more 
Nol Slated .•. 

271,444 
3.718,051 

517 

189,337 
2,993,755... 


63,918 
532,699 

'" 

2,114 

"'.622 
" 


15,475 
210,975 

24 

Period 01 geSlatioo: 
Less !han 32 weeks . . . ...... , . 
32-33 weeks ... .... ......... , 
34-36 weeks 

81,648 
54,766 

361,945 

53,140 
46 .258 

271,250 

24,219 

14,734 

69.074 

,..

."


4, le9 
""
'956

17,432 
37-41 weeks 3,308,179 2,617,214 467,851 34,291 la8,823 

37-39 weeks 
40-41 weeks . 

42 weeks 01' more 
Not stated . ••. 

2,130.486 
1,171,693 
",5" 

42,974 

1.674,2a7 
942,927 
200,659 
34.... 

310,684 
157,167"...


4.1:» 

21,811 ,,.'"

3,312 

376 

123,7G4 
65,119 
'2,5044.'" 

fIoIJe of mother: 
UMer 20 years . . 

2G-24 years 


422,043 
1,034.455 

300,858 
'86.264 

lOS.62Q 
200,399 

7,B43 
15,130 

7."'
".562 

25-29 years ... ..... ....•• 


,.,..,. "'" ,.."",.-,... 
1,104,486 

965.663 
475,607 
109,801 

680,871 
780," 
~,917 
al,651 

147,asa 
99.083
SO."" 
13,072 

10,717

'.488 
2,994 

'" 


65.040 
79,724 
37.652
'.323 

l.ive.()flth o«Ier: , 1,630,923 1,276,937 233,028 15,270 105,688 
2 .......... . . ....... • 
 1,319,426 1.050,100 171,850 12,036 79,440 
3 
 693,933 549.428 '08,509 7.849 28.147 
4 
 "'''' 
 209,19' 51 .113 4,287 ,,995 
501'more ........... . , . .. . 
 175,551 124,065 ·41,585 4,213 5.688 
Not stated . .. • .... .. 
 18,633 ".205 3,991 272 1,165 

Malilat status: 
Married .............. . ...... .. . 
Unmirritd .. 

2,541,a64 
1,470,191 

2,239.470 
983,459 

192,124 
423,952 

16,551 
27,376 

193,719 
3S.'" 

Mother's place Qf birth: 
80m in the 50 Slates and OC ......... .. 3,1G3.356 2,500,578 515,905 41 ,410 39.403 
Born elsewhere . . ....... . 992227 706,019 95.413 
 2.317 188,( 78 
Not stated . 16,4n 10,332 4,758 
 '''' 
 1,242 

See fOoll'lOtes at end oj table. 
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Table 1. Infant mortality rates, live births, and infant deaths, by selected characteristics and race of mother: 
United States, 2004 linked file-Con. 

Race 01 moIher 

Am,,,,,,, Asian or 
Characteristics White Indian' Pacilie Isjander 

~anl deaths 

Tocal ••... ......• •.....•. . .•.. 27.860 18257 8,1 62 3" 1,070 

Aqe at dearh: ..... . .... . 
Total neonalal 


Early nea"\aIaI (less than 7 days) .. 

Late neonatal (1...:z7 days) 


Postneo:Ialai ............ . 


So< 

18.602 
14.836 
3,,",,,!S. 


12,178 
U74 

'504.'"

5,505 
4.413 
1,092 
2.657 

"7

'" 
"." 


733 
'07 
'"
337 

lAaIe .•...... . .......... .•. 

F~" 

15,653 
12,207 

102n 
7,981 

4.581 
3.581 ".'" 
 583 

487 

Pluraily: 
Single births 

Plural births ...• .. ...•... • . •. • 


Birthweight 

23,611 
4249 

15,428.." 
 6,932 
1.230 

329 

" 
 '" 74' 

Less than 2.500 grams 

Less lhan 1,500 grams . 

1.500-2.499!1l11"s .. 


2.500 grams or mae 

Not staled ... . 


19.218 
15,155 
' ,,",

'.52'
'OJ 

11,988 
9,142 .,,,
.'"
17 

6291 
5,297 

'"',839 

" 


79' 
'"67 

'" 


766 
590 
77' 

'"
• 

Paricd at gestation: 

Less than 32 weeks ........•. , . 
32-33 weW; ... . ..•. 
34-36 weeks ... ... . ... .. • • • • • • 

14,897 
',040 
2,648 

8,!W9

".
1,853 
"" 
25' 


635 

'"20 
57 

580 
47 

'" 
37-41 weeks 7,918 5,741 1.737 '" 
 29' 
37-39 weeks . 5,561 4,'" 1,221 " 
 27' 
40-41 weeks . 
 2,357 1,715 57' 47 78 

42 weeks or more . . . . . . . . . . . . • . 
 725 538 '57 " 22 
Nol Slaled . 
 '" 
 '59 '" 
 3 25 

Age 01 moltler: 
I.MIdet 2(J years . 

20-24 years 

25-29 years ..•••.••••..• • •...•. • • • . 

»-34,.~ 

35-J9,.m 


4,114 
7,953 
6,576 
5,28' 
2,969 

2,501 
5,002 
4,307 
3,602.,., 


','"
<5'8
',"1,318 

693 

"." 

57 " 

22 

78 

'"
287 

'65'" 

4G--54 years 
 967 rm '" 77 " 
Uve.Qi1t1 order: 
1 . . . . . . . • . • • . • • , • 

2 


10,1»1 
7,698 

7,255 
5,317 

3.126 
2,123 

,'" 
''''

.98 
357 

3 .. ........ . . • . 


•
5 or more 


4,498 
2234 
I .SS7 

3,033 
1,379 
',040 

1,283 

'""0 

53 
55 
47 

'" 39 

'" 
Not Slated 
 368 22' '" 5 " 
t.la.maI $latus: 
Married •. 13.999 10,894 2.164 m 830 
Uomanied ..... 13.861 7,364 5,998 280 240 

UoIher's place 01 twm: 
80m in the SO sta!!S ar-.:I DC ......... •• . 
Born elsl'M!ere .... . ... . 
Not stated . 

22,143 
5,003 

14,449 
3.447 

7,105 
'77 

247 


358 

5 " 

234

."
20 "" 
 '" 


• FtgI.A CXIeS not meet SWlllards 01 ~ Of pt8Cision: ~ on IIIW9( IhaI1 20 deaths in the 1UIlIf_. 

-O_~ .ertI. 

'Irdu:ies Aleuts 1M EsI:in(>S. 


Neff: lnfanl dealns arf W!!ighIed!.O ~ ma"j ~ .....:!II';add 10 lotals duo !Q ~. NoIwttd...-spatlSeS __ irIc:k.d9d .. lO1als bull'IOI distr'OOte<I ;wnong!I""JP fIJ< rllt o:wn;o.K<llions. ~... 
tlO;j f-Isparic origifl are repMed ~ate!r on tIIrI"I CIIrtflcalH. Race categories are CQI"I!is!eI"l"fl'ilh'" lim Of!b 01 MaIl3gerntr11 aroa BoJcIgII S\IrICard$. tn Ihi!I tabIe;ll """'"" rnduding HisoInic: 
_I ... c!a!SIieol orIy i!ICaIf"IIing 10""" '-. F"dI_ llal" ,epor!ed <n.ilipIe-<_ ~II 011 the tIi1I"I.....,;ra.tl b 2CI:l4. The l:"AIIIipIe-riA data. klr _ stain _. bridgecllO .... singII-<IA 
CIlegorin 011111 19n slanl::<utl$ Igr g;m~ '"" w.. 5la!Q: _ ""er1f"U Z. 
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Table 2. Infant mortality rates, live births, and infant deaths, by selected characteristics and Hispanic origin of mother 
and by race of mother for mothers of non-Hispanic origin: United States, 2004 linked lite 

Hispanic NCtI.ffispanic 

Characteristics 
., 

oliqirlS' TOIaI Mexican 
Puerto 

""" Co"" 

Central and 
South 

American 

011",,", 
unknown 
Hispanic To", White •.~ 

inlanl mottalify rales per 1,(XX) live t;nhs in specitied QI'O'.4I 

TOO. ........ ..... ... .... . '.78 5.55 5.47 7.82 '.55 '.65 '.73 7.09 5.66 13.50 

Iqe al death: 
Total neonatal .... 

Eally neonatal Qess I!\an 7 days) ••. 
\..ale neonatal (7-27 days) ..•••.. 

4.52 
3<1 
0.92 

'"3." 
000 

5." 2.81 ,..3 ' .73 '" ' .02 2.28 2.11 3.83 ".0.76 1.32 0.72 0.00 

'.67 
172 
0.95 

170 
.93 
o.n 

9.13 
7.31 
1.82 

Postneonalal. ......... .. . 225 1.71 1.73 2" 1.74 1.22 .00 ><2 1.96 4.47 

S&..... 
Female . 

7M ,.'" 
,,. 
5 " 

5.96 <51 '.99 6.93 ."
4.95 6.46 '.60 ' .29 6.51 

7.79 
'.35 

6.24 
5.05 

15.00 
12.14 

Plura fltr. 
Singlebirths. 5." 5.01 4.95 700 3.41 4.13 '.35 .,. 4.89 12.00 
f>lural bjnhs ........... 30.46 28.90 29.85 3222 25.23 21.26 >lA' 24.89 SS.71 

Sirthw~ 
less !han 2,500 grams. 57.54 56.45 SS.2S SS.92 4"9 SO.20 55.63 57.38 SO 05 76.01 

Less Ihan 1,500 grams ... 244.50 245.41 251 .93 229." ",00 224.22 255.49 242.04 22298 274.34 
1~2.499 QI3IIIS . ........ . 

2.500 grams cr more. 
14.97 
2.26 

15.16 
1.81 

16.36 1>25 "26 15.67 
>S. 1.35 .52 '''' 

1<'"." 
14.79 
>1, 

15.67 
3.5< 

Period 01 gestali!n: 
less Ihao 32 weeks 182.45 162.52 172.65 181.47 150.52 161.01 "'''2 185.81 168.29 217.31 
32-33 Wl!!!ks ...... ....... 16.06 14.65 15.16 12.68 16.42 15.73 17.60 
34-36_ 7.32 '.20 '.38 7.57 4.72 7.21 7.60 7.05 '.25 

37-41 weeks . 
37-39 weeks . 

2.39 
2.61 

1.96 
2.18 

1.95 282 1.60 2." 
2.16 2.92 1.79 2.70 

>S2 
2.73 

2.28 
2.SO 

382,.,. 
40-41 weeks 2.00 160 1.59 264 1.28 1.88 2. 11 1.69 3.39 
42 weeks or more. W 2.41 2.47 2.07 3.03 2."' '.35 

Age 01 mettler: 
Under 20 years . . . . . . . .. 
20-24 years . . . . . . . . . , . 
25-29 years .

. ... .. ... "'""_. 
35-39years. 
40-54 years . 

9.75 
7.66 
5.95 
5.47

." 
8.81 

6.67 
5." 
'.82
;"
626 

10.02 

<41 '.85 '.96 8.18 
7.42 '25 5.93 u. 5.93'"'.60 7.75,.. ' .J< ."

7.55 '"' .50 5.92 5.33 

." '" 

11.17 
8.49 
'.26 
5.45 
6.15 
'.58 

9.56•." 
'.88 
4.37 
5.15 
7.12 

14.1 9 
13.15 
13.31 
1166 
14.06 
16.49 

Uv&-bitth oroer: 
1. 
2. 
3. ........ ,. 
5 cr mora . .. ... ... 

6.74 
5.99•." 
8.17 

10.64 

5.00 
4.81 

'"• .09 
' .63 

3>8 _ 5." '.86 4.16 7.21 
4.81 6.01 W 4.39 '.62 
'.n 6.1 4 4.49 S.37
5.68 6.55 •." •." 
8.15 14.32 8.24 10.44 

'" 6.26 
702 
9.01 

11.44 

5.61 
5.13 
5.79 

'"'.20 

13.77 
12.28 
12.18 
15.39 
18.11 

MaritaJ Slatus: 
Married . ........ 
Unmarried ........ 

530 
9.0' 

5.08 
'.08 

5.16 6.70 4.01 0. 4.97 
5.85 ' .S< 5.65 4.95 '.70 

5.30 
10.78 '",." 11.58 

14.49 

MoIIIer's place cI birth: 
80m WI !he 50 stales and DC.eom..-. ............. 

7.1 4 
5.12 

<19 
5.05 

,_. ,.. '.02 .~ 4.57 '.32
5.10 7.05 <.6, ,-" '.64 

7.25 
5.12 

566 
136 

13.91 
'.00 

See Iootnotes al end clla!Jle. 
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Table 2. Infant mortality rates, live births, and infant deaths, by selected characteristics and Hispanic origin of mother 
and by race of mother for mothers of non-Hispanic origin: United States, 2004 linked file--Con. 

Hisparic Non+fispar1c 

Not
staleciCharacteristics 

., 
origiIs' Total Mexican "',,'" Rican ""'" 

Central and 
South 

American 

Other and

-~ H~i;: '''''' While ..'" 
,.., . 4,112,055 ,..,,, 6n,521 61,221 14.943 

Live births 

143,520 49,044 3,133,128 2.296,684 578.n4 32,578 

Soc 
Male. ,.,-, 2,104,663 

2,007,392 
"'.923 
"',<26 

345,241 
332"., 

31.448 
29m 

7,765 
7,176 

73.371 
10,149 

25,098 
23,'" 

1.605.129 
1,527.999 

t,I78.139 
1,11 8,545 

29<,732 
284,042 

16,611 
15.967 

"""'" Single birttls , . .......... 
Plural biths . 

3,972,560 
139.495 

925>" 
21,074 

"',653 
13,968 

59,359 
1,962 

14.363 
sao 

140.032 
3,'" 

47,868 
1,176 

3.015,920 
117206 

2$J7,747 
88,937 

557,592 
21,182 

31 ,365 
1,213 

8irttJweight 
less than 2.500 grams. 

Less than 1.500 grams 
333,427 
61,983 "'" 11,556 

43.792 
7.788 

6.026 
1>0' 

1,155 
195 

9,641 
1,'" 

3,829
63. 

268,141 
49,7n 

166.029 
28.1 14 

79,91 1 
la.641 

2,843 
650 

1 .~2.499 grams. 271.444 52.8S7 36,00< 4,817 '" 7,915 3,191 216,364 137,915 61.270 2,193 
2.500 grams CJ( mCJ(e. 3,nS,OSI 881.852 63J,aoo 55.184 13,788 133,871 <5.209 2,S66.S94 2.1~.476 498,n3 29.505 
Not Slated . sn " 29 11 6 6 293 179 90 230 

Period of gestation: 
Less 1Il8fl 32 weeks 
32--33 weeks .. 
3'-J6 _" , .. " .. , 

37--41 weeks .......... 

SI,648 
64,766 

361.945 
3,308,179 

16,355 
14.'106 
eo.ln 

749.757 

11,211 
10,151 
56,439 

535,127 

1,587 
1,113 
5,812 

<am 

25' 
235 

1,413 
12,138 

2,385 
2.130 

12.072 
115,200 

'13m 
4,441 

36,996 

6<,523 
49,871 

279,066 
2,53J,153 

37,246 
'2;'95 

193.103 
1,883,739 

23.29< 
14,038 
65.637 

438,385 

no 
<6, 

25,269 "" 
37-39 weeks ,. ,., . ,. 2.130,486 473,195 336.87 ' 30,665 8.100 72,162 25,197 1,641,418 1.211.397 29'''' 15,873 
40-41 weeks ........ 

42 ~ks or more. ...... . . 
Not Slated . 

l,tn,693 
252,543 
42.974 

276,562 
63,916 
21,738 

196.256<5..,' 
18.866 

17,431 
4,201 

212 

',038 
'59 

39 

<3,0J8 
9,570 
2,063 

13.799 
3.365 

558 

8il,735 
186,762 
19,753 

672,342 
136.457 

11,844 

146,065 
33,56< 

3,656 

9,'" 
1,965 
1,483 

Age 01 moIher: 
Under 20 years . ....... .. . 422,043 135,400 103.423 10,764 1,168 12. 100 7,S45 283,789 170,272 100.019 2.854 
20-24 years . ............. 1,034.455 279,74fJ 207,535 19,552 2,758 35,073 14.828 747,380 517.148 166,752 "29 
25--29 years . 1,104,486 254,158 182.306 15.235 3,875 40,624 12.318 841.593 631,m 138,093 8.535 
30-34 years, , . ...... .. 
35--39yt!a/S. 

965,663 
475,607 

m,752 
81,021 

121,403 
51.985 

9.917 
4,728 

4,341 
2.2<3 

33.399 
17,829 

8.697 
',236 

ng,789 
3S(I,138 

60<,0<0 
30<,065 ..92....

,... 8,112 
4.448 

40-54 years , , ... , ....... 109,801 18,062 10,964 1,025 558 ',<95 1,020 90,439 69.412 "" '.300 
L.iYe-bi1lfl order:, ....... , 1,630,923 338,136 232.512 23.695 6,989 56,267 19273 1.279,649 946,010 218,SSti 12,538 

2. 1.319,426 286,730 203,589 18,962 5238 45,800 15,1. 1 1,021,378 767.723 166.674 9,318 
3..... ... , ... . , . ....... .. 693,933 163,929 137.421 10,750 1,685 25,402 8,471 505,052 369.822 101.l!61 4,952 

........ •• 
5 CJ( more. 

273,.589 
175.551 

81,237 
50.422 

62,628 

"'" 
4,535 
3,002 

5()2 

252 
~.m 
5,702 

3.598 
2,20< 

100.311 
123.568 

129,847 
74,793 

4fJ.341 
39.751 

2,041 
I,SSI 

Nol Slated 18.633 3.295 2,009 2n 71 575 357 13.170 8,489 3,SS1 2,1 66 

Mari tal status: 
Marri&d 2.641,864 506,808 371,553 23.8S4 9.985 75,241 26.165 2.113,768 1, 734,145 In.792 21.288 
Unmarried . 1,470,191 439.541 3116,068 37.357 4, 958 68.279 22.879 1.019.360 562.539 400,982 11.290 

Mother's place of tirth: 
Born in "Ole 50 states and DC. 
80m ........ ... , . " , ...... 
Not staled 

3.103,356 
992,227 

16,472 

347,781 
596,489 

2.079 

245.022 
0),701 

89' 

40,989 
19,858 

37< 

7,029 
7.895 

19 

18,161 
125,161 

19' 

35,580 
12,874 

590 

2,731,272 
3811.924 

12.932 

2.156291 
132.788 

7,605 

502.041,,'"4.105 

2'.J03 
8,814 
1,481 

See IootnoIes aI end 01 table. 
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Table 2. Infant mortality rates, live births, and infant deaths, by selected characteristics and Hispanic origin of mother 
and by race of mother for mothers of non-Hispanic origin: United States, 2004 linked file-Con. 

Hispani:: Non-Hi~ric 

No'
statedCharacteristics 

AI 
origris ' Total 

Puerto 

"'- "'" Cuban 

Central arod 

"'".Aroerican 

Other and 
unknown 
Hispanic TotaJZ Wh ite '"~ 

Want cteaths 

r.. 27.860 52" 3.705 '" " '" 330 22203 \3,00\ 7,869 '" Age at death: 

Toeal neonalal . .............. 
Eal1y nea'latal ~ess than 7 days) ..•••• 
Late neonatal (1-27 days) ......... 

POSIneonatal ........... 

18,502 
14,836 
3,766 
',258 

'6272.874 
753 

1,621 

<5" 
2.018 
5" 

1.17'0 

327
2<, 

" '" 

,."•26 

<92 
3a9 
103 
175 

2J2 

'".. 
98 

''',634 
11,652

'992 
7,570 

8.499 
6.127 
',m 
',50! 

5", 
',230 
',053 
2,586 

3" 
310 

" " Sex:.". .. .... ...... . 
Female . 

15,653 
12.207 

2,918 
2,329 

2.1>58 
1.546 

298 
"3 

35 
33 

366 
3" '"156 

12,502 
9,701 

7.349 
5,651 

4,421) 
3.449 

233 
176 

Pltnlity: 
Sing~ I:lirths . ........ 
Phul births . 

23,611 
4,249 

4,639 
009 

"OS
'" '"80 

<9 

" 
579 

" "" 2S 
18,630 
3.573 

10.787 
2.214 

6,689 
1.180 

3'2., 
Birtl1wi!igH:: 

Less Ihan 2,500 grams ......... 
Less Ihan 1.500 grams .. .. .. .... 
1.500-2.499 grams ....... . 

2.500 grams or more ... ....... 
Not staled . . . . . . . . . . . . . . . . . . 

P,/iod cI gEtSlalion: 

19,219 
15.155

',"" '.52'113 

"," 
"36.. 
1$3 

17 

2.551 
1,962 

'"1.142 
11 

337 
m 

59 

'" 1 

53 

" 7 
15 

'"387 
97 

'" 2 

213 
163 
50 

'" 3 

15.270 
12,048 
3,222

79 .'"
',309 
626' 

"'"'',6<2 
50 

6.074 
5.114.. 
1,769 

26 

310 
271 
39 

" 17 

Less !han 32 weeks 
32-33 weeks 
34-36 weeks . ... ...... . ... .. 
37-41 Wl!eks .... ... . 

37-39 weeks . ...... . . . 

14.897 
1.040 
2,6<8 
7.918 
5.561 

2,658 
21 1 
'97 

1.472 
1,roo 

1.831 
15. 
360 

1,0« 
m 

'"12 

"138 
90 

47 
2

• 
"13 

359 
27 
57". 

12' 

'" 16 
32 
95 

" 

11.989

."
2.121 
6.373 
4. 489 

'21l9 
50! 

1,362 
4.297 
3.02.4 

5,062 
2" 
607 

1.675 
1.180 

250 
10 
>3 
73 

"41/-41 weeks . 2.357 '" 315 " 55 26 1.884 1273 "5 >3 
42 weeks or more ... ...... ... . 
NO! sla!ed . . . . . . . . . . ... .. ..... . 

n5 
631 

15. 
25< 

113 
203 

8

• 
20 
20 

12 
27 

566 
336 

308 
178 '" 133 

5 

" Age 01 mod"Ier: 
UrIdItr 20 yem .. ... ..... 
20-24 year1 . 

2S-29yem. . . . . . . . . . . . 
3G-34yem. . . . . . . . . . . . .. 
3S-J9 years . 
4Q-S.II years . 

4.114 
7,953 
8,576 
5.2Bl 
2.969 

967 

903 
1.493 

938 '''' 507 
191 

563 
1.102 

838 
654 
336 
10. 

106 
1<5 

"' " " " 

••15 

" "7 

80". 
'" 1<5 
95 

.J8 

65 

" 73 
58 
32 
13 

3.170 
8,3« 
6267.." 
2.401 

776 

1.628 
3.500 
3,095 
2.537 
1,567

". 

1.419,'"
1,838 
1266 

661 
203 

"116 
93 
97 
61 
10 

Lfte·!Iirtt1 ord!!t': 
1 
2 

10.994 
7.898 

1.966 
1.389 

1,358 

'" 
210 

'" 
25 
25 

".
201 

13' 
70 

8.879 
6.413 

5,"" 
3.936 

3.01 1 
2.046 "." 3 ..... . . . . .........

• ... ........ . ..... 
50rmcn 
Not Slated .......... 

4.498 
223' 
1.867 

368 

900 
'95 
<35 

" 

655 
357 
320 
36 

66 
38 
<3

• 
12 
2 
2 
2 

11< 

" "7 

" " 23

• 
3.547 
1.715 
1.414 

236 

2.140 

'"613 
121 

1.241

". 
720 
101 

51 
2' 
18 

" Marital slaws: 
Married . . 
Unmarried .. 

13.999 
13.861 

2,574 
2,673 

1.916 
1,789 

160

". 
<0 
28 

32' 
336 

1>3

". 
11.213 
10,990 ."'"',7J8 

2,059 
5.810 

211

". 
Molher's place 01 birth: 

Born n !lie 50 states and OC .. 22,143 2,152 1.481 331 32 93 '" 19.791 12,274 6.9as 200 
Born elsewhere .. ...... . . ........ 
NO! stated ...... . ...... .. 

5.083

". 3.015 2.198 
26 

1<0 
7 

36 '" 3 
60 
45 

1,993 
'20 

526 
201 

693 

'" 
76 

133 " 
• Fq.Jr1 dOe1l101 meel Slalldards 01 refiability 0/ ;ncisioo: ba&e~ 011 fe wer than 20 deathS In lilt tKlmerllOl. 
-O~ty le«>. 
'IrICl>des 0Iigrn no! stllOO. 
IlrIClocH riCaS otheIlharl 00ct 0/ wtIO. 


NOTES: WiIIII t\Nths are lIrtighlad so numblfs may IlOl e.adty aod kl lOIaIs we 10 rourdno). HoI SIlted ___ ncwed in IOIaIs bJl not cbtr'buIe<I arncng !l""I?'I lor rICe ~tions. 


~ anr;Ilispanoc Ofiorl ate ~~~ on I*th ariicilts. RzoI calegClrils are consisItnI ..... ,. 19n orra 01 ManagemtnI ~ 6i.ocI9tI Swaan!S.?etsons 01 Hisp,n: 0I9fl may be aI 

in! rx.. In ns r./IIo tfsparir; women .. dusi1lll onI\' by ~ 01 crigin: ~__.. cIassiler:l ~ /aQI. See relerera 2. 
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Table 3. Infant mortality rates by race and Hispanic origin of mother: United States and each state, Puerto Rico, Virgin 
Islands, and Guam, 2002-2004 linked files 
IBy place of resideflCe] 

State Totat White Black 

Race and Hispanic origin of moll1er 

',re Hispanic origin 

As~n or 
American Pacific Non-H ispanic 
Indian ' Istander Hispanic white 

tnfant mortality rates per 1,000 Iiva birtl1s in specified group 

Non-Hispanic 
b",' 

United Statesl . 6.86 5.73 13.51 8.60 4.76 560 5.72 13.70 

Alabama. 8.82 6.74 13.50 794 6.67 13.49 
Alaska . ....... . ...... . . 6.36 '.93 9.41 5.11 
Arizooa. 6.55 6.22 10.62 6.25 6.69 6.46 600 11.06 
Arkansas. 8.47 7.37 13.11 6.02 7.56 13.17 
California. 5.25 4.64 11.32 6.29 4.21 5.05 4.59 11.33 
Cok>rado . 6.11 5.58 16.52 6.39 6.67 5.14 16.30 
Conoec!icut 5.75 4.98 12.00 7.13 4.39 12.14 
Delaware. ...... . . 8.88 6.92 14.91 6.16 7.07 15.03 
District oj Columbia 11.42 508 14.81 793 3.76 15.49 
Florida . 7.33 5.67 12.79 8.27 599 5.11 5.84 13.12 

Georgia .. ..... .. 8.65 632 13.70 5.80 6.17 6.32 13.64 
Hawaii . 6.95 5.00 14.82 7" 7.00 4.60 15.04 
Idaho . 6. 14 6.09 6.15 6.08 
lI~nois .... . . . . 7.53 5.B7 15.52 4.55 604 5.90 15.51 
Indiana. . . . ........... 7.78 6.78 14.94 5.36 693 6.93 15.00 
Iowa .. . ..... 5.36 5. 14 10.47 5.93 5.11 10.37 
Kansas . .. .. . ... . . 704 6." 13 .91 6 20 6.22 6.57 14.05 
Kentucky . · . . . . . . . . . . . . . .. 6.9' 6.46 11.52 625 6.51 11.57 
Looisiana. · . . . . . . . . . . . . .. . 9.95 6.96 14.03 699 5.09 7.20 14.01 
Maine. 5.01 4.95 4.91 

Maryland. 8.09 5.5 1 13.33 4.16 5.67 5.46 13.62 
Massachusetts .. .. . . . . '.80 4. 24 9.53 346 6.59 3.a7 10.23 
Mich~n. ...... . .. 8.09 633 16.81 5.05 7.31 6.21 16.76 
Minnesota . .. . ....... . . . 4.85 4.46 a.86 8.81 3.55 4.97 4.39 a.75 
Mississippi 10.32 6.82 14.69 693 14.69 
Missouri . ......... . . . 7.95 6.77 14.72 6.83 8.23 6.68 14.79 
Montana. · . . . . . . . . . .. . . 6.42 6.00 8.39 5.79 
NeDl"aslla. ......... 6.34 5.70 15.86 6.18 5.46 16.18 
Nevada. . . . . . . . . . . ., . 6.00 5.27 1322 5.16 4.52 5.78 12.98 
New Hampshire. 4.93 '79 4.75 

New Je rsey. 5.62 4.31 11.48 .4.23 5.76 3.80 1222 
New Mexico. 6.1 1 582 6.96 5.52 6.46 
New York 608 '.99 11.1 8 11.03 3.77 5.52 4.71 11.72 
North Caroltna. 8.35 6.15 15.44 11.10 5.20 663 6.0£ 15.37 
Nortl1 Dakota . ... ... . . . 6." 6.00 8.69 5.94 
oruo ......... .. . . . . 7.74 6.31 15.50 4.66 7.92 627 15.57 
O~l ahoma . 7.95 7.21 13.98 7.81 6.06 7.46 13.79 
Oregon. .. ... .. . . 5.59 5.37 9.98 11.07 5.28 4.55 5.58 10.1>6 
PeMsyl\'ania . 7.40 6.25 14.04 4.69 7.46 5.98 13.89 
Rhode Island . 6.40 5.83 10.41 6.27 5.41 11.57 

South Carolina . ..... . . 8.98 6.24 14.26 7.76 6.36 6.25 14.4<l 
South Dakota . 7.1 1 5.79 13.51 5.84 
Tennessee. 9.05 .6.91 17.02 6.16 5.96 7.02 17.:>4 
Texas . ............. 6.37 5.51 12.22 4.22 5.51 5.87 122 1 
Utah ................ 526 5.07 7.33 658 4.83 
Vermont . 468 4.67 4.71 
Virginia. 7.48 5.77 13.67 4.83 5.15 5.82 13.86 
Washington . 5.62 5.28 9.20 10.53 5.23 5.44 5.07 9.24 
West Vi rginia . . . . . . . . . . . . 7.98 7.74 14.02 7.67 13.61 
Wisconsin . 6.43 5.16 11.56 9.68 6.47 6.05 5.09 17.57 
Wy~g . 699 6.S5 6.77 

Puerto Rico . 9.05 8.88 10.54 
Virgin Islands . 6.13 5.95 
Guam. 9.63 10.03 

• ftgU'e ooes rot meet St.mWl1s 01 reliat>ililv Of precision: basad OIl jewe< ttlan 2(l ciealns ir1 !he ....:notaIO<. • • ·Data nol available. 
'Includes AleuIS arQ EsIOrno$ lEXWdes oala I<l< Pueoto Rico. Virgin Is\and.s. :!flO Guam. 

NOTES: Race aod Hisoanie origin are recoced sepal3tl!~ OIl b<th caoificales. FIaca calegolies are coruis lenl "';Ih troe 1977 Officeci Managemenl aIId Sud!jl!l sraooarns. ?ersoos 01 Hispanic ofqin 
rna~ be of arr; race. in ItJis iabIe Hisparw; women a~ cla!o5if">!d I".rif Cy pi~ 01 origin ; .-.on-H;'manic """,en are classified by race. Fi~een Sla les 'eporled mutliole·,ace data 01'1 ~ birt~ certilicale tor 
2004. The mtitiDle-<ac! data lor IheSC staleS were OridQe<I to tile ~e-riICe ca:er~ori&S 01 Ule 1977 st~ooarCs lor COI'l'lplI ra~Ht:I \ .. 111 other s,ates; >ee r.i",~ 2. 
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Table 4. Percent of live births with selected maternal and infant characteristics by race of mother: United States, 2004 
linked fi le 

Asian 0( 

All Amertan Pacific 
CharaClerislic .~, White ar.", Ind'art' islaooer 

&rthweight ............ .. .. 
Less than f,500 grams . . . . . 1.5 1.2 32 13 1.2 
Less than 2,500 grams , 

Prelerrn birthS! ...... ..... 
8.1 7.1 13.7 7~ 7.' 

1>5 11.6 17.8 13.7 10.5 
Births 10 moIhers under 20 years .... ' .3 172 17. 32 
Fourth and tMgher order births ....•. 

", 
11.0 1., 1.;2 '.3

Births 10 IJ'IIl1aITied mothers. , 35.B 30.2 692 62.. 14.8 
UoIhers born in !he 50 states and DC 75> 79.1 as, 962 

".
16.9 

'Iro:i.ooes :>rtIS 10 AIIu!s IIld Esb1>os. 
'80m prio< 10 17 completed weeb 01 gnlItion. 

NOTE: 1"111_ Slates reported nUtipIe...~ df:11 an tie birItI certiIicaIe It;M- 2004. The .'TUtip~ Ilata lor I'Itse ~tales "era ~ III tI1IlIingI&-rIoI ca llgOriH 01 III 19n standards lor 
eompaodly witI 0Ihe-r sIales: see reltfe0:8 2. 

Table 5. Percent of live births with selected maternal and infant characteristics by Hispanic origin of mother and race 
of mother for mothers of non-Hispanic origin: United States, 2004 linked file 

Hispanic 

AI "" 
Charactetistic origins' 

Am_ 0.,,,,,, """" 
''''' "'- """" 500. ~"""" ,"'"'"'" "'"'" """" 

-
White 

Birthweight 
""" 

less than 1,500 grams . 1.5 12 1.1 >0 1.3 1.2 13 I.. 12 32 
less than 2,500 grams . 8.1 .8 '.5 '8 7.7 •.7 7.8 85 72 13.8 

Prelerrn binhs' . 1>5 12.0 11.8 14.0 12.8 11.7 12.6 12.5 11.5 17,9 
Births to mothers under 20 ~rs . , 1>, 14.3 15.3 17.5 7.8 8.' 1\i.2 '.1 7.' 17.3
Foorth and higher order births 11.0 ".0 15,1 ". 5.1 ,.8 11.9 10.1 8.' 15.3
Births to lmlarried mothers. "8 46.4 "452 .. 61.0 332 47.6 46.' 32.' 24.5 69.' 
MoChers born in Ihe 50 states and DC ....... . 75> 36.8 67.4 47.1 127 73., 87.4 942 87.4 

' tn:bIes orign not Slatea 


'h:UIes I'ICII 0IhIr Ihan bIadI QI ......, 


"Born prio< 10 37 mmpIr\ed 'MMb 01 gesIIIion. 
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Table 6, Live births, infant, neonatal, and postneonatal deaths and mortality rates by race and Hispanic origin of 
mother and birthweight: United States, 2004 linked file, and percentage change in birthweight-specific infant mortality, 
1995-2004 linked fi les 

Number in 2004 Mortality Ilue per 1.000 we birthS in 2004 Percent dlange 
in infant 

Postneonatal mortaily tale 
Race aod birthweigll Live births IrIlant 6ealhs Neonatal deaths """ In'an\ N_," POSlrie(l'1atal 199~~ 

AU race$' ......... . . 4.112,055 27,860 '"'' 9.'" '.78 '.52 226 -10.4" 

Less than 2.500 grams .. 333-<27 19.218 15,582 3.637 57.84 ".n 10.91 -10.8" 
Less \harl 1.500 grams. 61,983 15,155 13,18S 1,969 244.50 212.74 31.77 -6.9" 

Less Ittan 500 grams. 
500-749 grams ........ 
750-999 grams . 
1.000-1,249 grams ........... 
1~1,499~ ...... . . 
1,500-1,999 grams ...... . . 
2.1XlO-2.499 grams ...... .. 

2,500 grams or more ... ... . . 

6,953 
11,559 
12.321 
14245
,.805 
65.821 

205.523 
3,778,051 

5,907 5.748 

'.602 '.""1,921 1,432 
966 '97 
758 525 

1.'" 1,195 
2.'" 1.200 

2,916 '.528 

159
.19 

'"2" 
233 

""1.'" 
5,612 

849.56 S25.69 22.87 
400.49 410.33 70.25 
155.91 11622 39.69 
67.81 1<88 .. '" 45.11 3124 1>" 
2735 18.16 9.19 
11.01 .84 5.17 
226 .77 1.49 

-aO" 
..g.0" 

-14.4" 
-ro.7"' 
_17.4" 
- 17.5" 
- 18.7'" 
-23.6" 

2.500-2.999 grams .. 730.045 3.039 1.176 1.864 4. 16 1.61 2.55 -215" 
3,(l(l()-3,499 grams 1,573,831 99' "" "" 2.08 063 1." - 27.5 " 
3,500-3,999 grams . 1,125.(155 1,699 551 1,149 1.51 0.49 1.02 -24.9" 
4.000-4.499 grams . 
4.500-4,999 grams .. 
5.000 grams or more . 

Nol stated. , . . ...... . ... 

299.196 
44.917 
5.007 

'77 

"3 '" " " 13 " 113 10. 

281 

"11 
9 

1.42 0." 0...
1.84 0.76 .76 
'.79 

-22.0" 
-29.0"

..." 
WMe ... . .. 3222.929 18.257 12.178 '.080 '.66 3.78 1.89 -102" 

Less tnatl 2,500 grams . 
Less than 1.500 grams. 

Leu INn 500 grams. 
500-749 grams •. 
750-999 grams ........ 
1.000-1,249 grams. 
1,250-1,499 grams. 
1,500-1,999 grams 
2,000-2.499 grams .. 

22B,756 
39,419 
>927 
5,914 
7.800 
9.360 

11,418 
45.976 

1<l.361 

11.968 9,879
9,142 '.096 
3.353 3$' 

3.003 ,"'"
1.215 

631 '"."513 373 
'291 901 
1.535 881 

2.'" 
1,0<6 

75 

'"259".1<, 
'" '" 

52.32 <119 9.13 
231.92 205.38 26.84 
85383 83'-73 19.10 
496.09 61.76 
155.77 3321 """ 122.56 

67.41 52.03 15.38 
44.93 32.S7 1226
26,oa 19.60 ...
10.71 6.15 .., 

-12.4" 
- IUr 
-<.3 
-9.2"0 

-19.2" 
-25,9" 
- 19,0 '0 
-15,4" 
-21.8" 

2.soo grams or more . 2,993,755 6.213 WO 3.983 2." 0.74 1.33 -22.4" 
2.500-2,999 grams . 522,822 2.109 '" 1.241 '.03 1.66 ", -23.7"' 
3.000-3,499 grams ... 
3.500-3,999 grams •. 
4,()()()..4,499 grams .• , 
4,500-4.999 grams . .. ...... 
5.000 QI1II1\!I or more . 

Not staled ••.. ... .. ... . . 
Slack .•. ......... " . 

1,226. 188 
941.4Q7 
259.811 
39,296 
4241 

<1' 
616.076 

770
1,314 "" ".331 11. 

59 31
15 •77 " 8.162 5.505 

1.61 4
87. 
217 
27 
7

• 
2.557 

1." 063 1.32 
1.<0 0.47 0.93 
1.27 0." 0,84
1.50 0.79 .59 

1326 .... 4.31 

-27.1'0 
-23.1 " 
-20.1" 
-26.1 

-9.1" 

Ll:!5s than 2.500 grams ......... , 83,252 6,291 4,941 1.350 75.57 59.35 16.22 -4,S" 
Less than 1.500 grams . ...... .. 

less mati 500 grams. 
19,334 
2.728 

5.297 4,470 
2.306 ",7 

827 
79 

273.97 231.20 42.n 
S45.31 815.35 28.96 

"'.1-5. 
500-749 grams ........ 4.199 1." 1.555 353 454.39 370.33 84.07 -9.0" 
7~99grams . .. ......... . 3.893 599 399 199 153.87 102.49 51.12 -s.a 
1,000-1,249 grams . 
1~1.499 grams ........ 

4.108 
'.<OS 

282 171 
202 117 

111 
86 

88.55 41 .63 27.02 
45.65 26.55 19.52 

-,. 
-5.6 

1,500-1,999 grams. 
2.000-2.499 grams. 

2.500 grams or more ......... 

15.912

".006 
532,~9 

<OS 230 
.86 2" 

1,839 532 

178 

'"~ 1.306 

25.1)4 14.45 11.1 9 
12.21 5.04 7.19 
3.45 1.00 2.45 

-2o.s" 
-92 

-24.0" 
2.500-2.999 grams . 
3.000-3.499 grams ... 

148.523 
23<." 

753 2" 
109 17. 

510 
532 

5.07 1." 3.43 
102 0.75 22. 

- 18S' 
-26.3"' 

3.500-3.999 grnms ... 
4,000-4.499 grams . _ 
4.500-4.999 grams . 
50000 grams or more . 

Nol slated .. , 

119.Q 
25271 
3.'" 

<95 
125 

291 82 
72 23 

2•• •32 31 

209.. 
3 
3 

><3 0." 1.74 
>8. 0.91 1." 

-302" 
-3<.' 

See lootnotes at and of lable. 
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Table 6. Live births, infant, neonatal , and postneonatal deaths and mortality rates by race and Hispanic origin of 
mother and birthweight: United Stales, 2004 linked file, and percentage change in birthweight-specific infant mortality. 
1995--2004 linked files-Con. 

Number in 2004 Mortaflty rare ~r 1,!XXI Wi births In 2004 Percent change 
1n infant 

Race and tirthwei'1lt LNebirths Inlatll deaths Neonatal dealhs 
PoslIleonalaJ",., Infant Neonatal - '" 

mortality rate 

"''"'"'' 
American Incian' ..... 

Less !han 2.500 grams . 
Less Itlan 1,500 grams . 

Less than 500 grams. 
500-749 grams ........ .... 
750-999 grams 
l,OCO-l,249 grams ...... " . 
1,250-1 ,499 grams .. 
1.500-1,999 grams 

",'" 

329' 

'".. 
107 
105 
"3 
172 
653 

371 

193 

'" "<5 
22 
11

•
22 

187 

'" 112 

"39 

", 
2 

" 

,.... 
13 

•3 
2 
2 

10 

M' 
sa57 

216.87 
796.30 
"'.56 
"'.52 

33.69 

' 26 
<522 

19277 
796.30 
364.49 

4.19 

13.35 

-<5 

1.7..'- 10.4 
-31.0 

2,fXX)-2,499 grams 
2,500 grams or more 

2,500-2.999 grams 
.. . . ...... 

2,001
".622 
7,180 

<5 
178 
52 

"38 
15 

21 

'" 37 

21.83 
' .38 
72' 

11.64 

0." 
10.19 
3.42 
S. IS 

13.5 
_18.1 
-31.4 

3,!X»-3,499 grams . 16.271 70 13 57 ' .3<l 3.50 -11.2 
3.500-3,99S grams . 
4,00()-4,499 grams . 
4,5ClCl-C.999 grams 
5.000 'tfatIlS or more . 

12.571 
3.." 

'"102 

3S 
11

• 
7 
2 
1 

32, 
3 

3.10 2.55 -242 

Not Slated .•. 10 

Asian or Pacl!ic Istander. 

Less 1I\an 2,500 grams . 
l ess than 1,500 !PfIlS . 

less than 500 gram5 . 
500-749 glllms .......... .. 
750-999 grams 

229. 123 

18,124 
2,549". 

<3' 
523 

1,070 

788 
5SO 

"" 2"
85 

733 

513 
508 
200 
186 

" 

337 

153 
83

•33 
7J 

4.67 

<226 
m73 
...26 
498.86 
162.52 

321) 

"182 
191. n 
819.67,,3.6, 
110.90 

1.47.... 
31.33 

75.17 
51.63 

-11 .6" 

.<8 
- 7.1 
-< .• 
-0" 

-15.0 
I,COO-l,249 gram s 
1,250-1,499 grams . '"80S "3S 

3<l 
33 

11, 64.67 
46.21 

47.32 
".79 

-26.9 
-»., 

1.500-1,999 !1atnS . 
2,(XX)-.2,499 gr.ms 

3.2!!0 
12.1 95 

79., 52 

" 
7J.. 24.09 

7.95 
15.85 
4.43 

'.23 
3.61 

-41.6" 
->3-7 

2.500 gr.uns or more . 210.915 '" '" '" 1." 055 0.87 -.34.3"' 
2.500-2,999 !1ant5 51,52(1 125 50 75 ><3 097 1.46 -30.6" 
3.000-3,499 grams 96,4n 110 39 71 1.14 0.40 0.74 -40.9'" 
3,500-3,999 grams .. 
4,000-4,499 91'ams . 

51,169 
10.312 

55, ", 31, 1.01 0.47 0.61 -23.0 

4,500-4,999 grams . 
5,000 grams or more .. 

Not staled •.• - ....... 

1,333 

'" " 946,349 
•.,.. , 

3,627 

1 

1,621 5.55 3.83 1.71 -11.5" 

less than 2,500 grams . 
less than 1,500 glllms . 

less than 500 grams . . 
500-149 grams •. 

64,443 
11, 556 
1,1 94 
2.257 

3,838

2.'".,. 
1.109 

3." 
2.467 

'"'82 

.38
3<. 

" 127 

SS.45 
245.41 
619.10 
491.36 

46.55 
215.21 
798.99 
435,09 

'.90 
3<)" 
20.10 
58.27 

-8.0" 
-<i. S" 
-<.3 
".2 

750-999 glllms 
I,COO-l,249 grams 
1250-1 ,499 grams . 
1,500-1,999 grams 

2.362 
2.556 
3,087 

12,333 

'"195 
158 
372 

'" '" '"282 

100 
55 
<3 

110 

167.65 
73.42 
51.18 
30.16 

125.32 
53.OS 
36.93 
21.24 

42.34 
20.71 
13.93 
'.92 

-11 .5 
-14.0 ..., 
-1 0.7 

2,COO-2.499 grams. 
2,500 grams or more . 

2,500-2.999 grams . .......... 

40,554 
S8T ,652 
186.211 

"0 
1.593 

531 

251 
810 
238 

179 
' 82 
293 

10.60 
1.81 

"' 
6.19 
0.69 
1.<3 

4.41 
1.11 
1.75 

- 18.'" 
-27,S" 
-28.S·· 

3.000-3.499 grams .. 38T.m '" 208 '" 1.88 0.54 1.12 -272" ' 
3,500-3,999 grams 
'.()()()..4.499 grams . 
4.500-4.999 grams. 
5.000 grams or more . 

259.087 
64.010 
9.561 
1,226 

32S 
75 

" 3 

119 
29 

" 2 

20S 

"•3 

1.27 
1.11 

0." 
0.45 

0.81 
0.70 

-31.0" 

-22-' 
Not staled . " 17 17 

See loonoies al eoc1 ot table. 
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Table 6. Live births, infant, neonatal, and postneonatal deaths and mortality rates by race and Hispanic origin of 
mother and birthweight: United States, 2004 linked file, and percentage change in birthweight·specific infant mortality, 
1995-2004 linked files-Con. 

NumIJer i1 2004 Martait}' rale per 1.000 iva births i12004 Percent dlange 
in inlant 

Race and tirthweql! Uvebirths Infant deaths Neonatal dealhs 
Pcs!r)eonalaj 

""'" Infant N""". p""""",,. 
lTICI1aJity rale 
199!>-2004 

Non-Hispani: wtite.. 2296,'" ,,,.,, .." '.502 5." '.10 .." -9.9" 

Less man 2,500 grams . 166,029 8.309 6.826 1, 481 SO.05 41.13 8.92 -1 4.9" 
Less than 1,500 grams .. 

Less than 500 grams. 
28.11 4 
2,687 

'269 
2.326 

5,559 
2,276 '" " 

222." 
....65 

197.73 
847.G4 

25", 
18.98 

-13.5"-<t, 
500-749 grams . _ 4.711 2.318 2.015 304 491.41 427.18 54.45 - 10.3" 
750-999 grams 
1,000-1.249 grams 
1,250-1,499 QIaITls . 
1,500-1,999 grams . 
2.1XXl-2.4.99 grams •. 

2,500 grams Of mere . 
2,500-2,999 grams . 
3,000-3,499 grams 
3,500-3,999 grams . 
4,Q00-4.499 grams 
4.500-4,999 grams . 
5.000 grams ()( more. 

Not stated ...... 

5,512

'.'"8,418 
33,966 

103,949 
2,130,476 

361,064 
853288 
586.m 
196.528 
29.796 

3.027n, 

823... 
3S8 
'29 

1,111 
4,542 
1595 
1.7S2 

98. 
255 

" 10 
SO 

660 

'" 260 

'" '"1,624 

'"562 
320.. 
"•
" 

'"95 
98 

287 

'"3,018

." 
1,191 

669 

'" " 4, 

149.31 
65.49 
42.53 
27.35 
10.69 
2.18 
4.42 
2.05 ,... 
.." 1.31 

119.74 
51.47 
30.89"..,.... 

0.76 
1.76 
0." 
0.47 
0." 

29.57 
14.01 
11.54."' .65 

.." 2.66 

.." 0.97 
0." 
0.10 

-22.0" 
-28.9" 
-23.5" 
-17.0" 
-23.0" 
-20.4" 
-20.4 " 
-26.0" 
-21.3" 
-18.2" 
- 29.6 

Non-Hispanic tUct .... 578.n4 7.'" 5.2ll3 2.586 13.60 9.13 4.47 -7.2" 

Less than 2,500 grams 
Less than 1,500 grams. 

79,911 
IS,541 

6,075 
5.11 4 

4,759 
4,307 

1,316 
eo7 

76.02 
274.34 

59.55 
231.05 

16.47 
<3.29 

-3.S" 
-,J.a 

Less than 500 grams. 
500-749 grams .. 
750-999 grams ... 
1,000--1,249 grams 
I,250-1.499 grams 
1.500-1,999 grams 
2,000--2.499 grams 

2,500 grams Of more 
2.500-2,999 grams 
3,000-3,499 grams 
3,500-3,999 grams . 
4,Q00-.4,499 grams 
4,500-4,999 grams . 
5,000 glams 01 more . 
Not staled... .. .. .......... 

• "a 
4."" 
'.756
'.964 
4,239 

15.313 
45,957 

49E1,n3 
141 ,296 
220220 
110,552 

22.'" 
'>5< 

'"90 

2,221 
1,846

57. 
'"".
'"567 

'.768 
723."
278 

70 
5 
a 

2S 

2.145 
1,49\1 

386 
"5 

'"222 
2:lO 

'" '" ,sa 
74 

" 2 
5 

25 

n 
348 

'"H".. 
'" '" "69 
495 
5" 

"'"••,,, 

845.13 
455.35 
154.15 
68.37 
46.24 
25.66,.",... 
5.12 
3.11

."",. 

816.21 
369.76 
100.n 
41.62 
26.66 
14.50.... .... 

1.61 
0.76 
0.67 
0.91 

29.30

"..51.38 
26.74 
\9 .82 
11.17 
7.35 
2." 
'.SO 
2." 
'.85 
W 

-<.• 
-8.4" 
-5a
-", 
-<.2 

-20.5' · 
-".0 

-22S' 
-17.8" 
-24.5" 
-28.7'" 
-31.4 

• F"IQIH does IlOl mMI.~ of ttIifttiI:y or pllCism; bIsed on __ ..... 20 de_" !hi """,,,""fl>'. 


.. Sigrikant It P <.OS• 


... CaI&g\ll)'nIII~. 

• Quanlity zero. 

'frw::Ujes raI;a or.. IIIio'I ...... or I:IIIc:l.. 

~ AIIIa nI E*inos. 


NOTES: Infam deaths are weiojdId so tUfIOe<"l:!IIIy no! e.<KIIy add kllO¢ajs due Ie) rooodO"IcJ. Neonitll is less til" 28 days and postneonatal is 28 Gays!O ...... 1 yeN. Race lOCI Hispanic origi1 
are reported 5eft;lrlllo/y on birth certificates. Race catlQOries are eonsistent ,.;u, lilt 19n Olfiel of Mi/IilIeml!lll Irld StJdget slandardS. Pe<S(lIIt 01 Hisp;ulic.!IIIy be oi """y rae.. In this table 
His9l11i1; wcm.n are c!usiIied m-t by ~ace Q/ origin; ron-ItspInc _ are da$SiIICI by ...... FiIIMn SlIIl!S rtpltItd ~~ta on the binh C8I1iIicaIl lor ~. The ......i!*-<ace data kIr 
lhuI Sla\e, wn brQged Ie) til sngIt-nce CllIItrgCriH elite Ign starOarcfs tlt COI!"CII'aIIiII"" of.- SIaIK: _ reterenc:. z. 
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le 7. Inlant deaths and mortality rates for the five leading causes of infant death, by race and Hispanic origin of 
mother: United States, 2004 linked file 
[Rates per 100.000 live births in specified group] 

Cause of death (Based on the AI races Non·HIspanic while Non-Hispanic biack' American IIlIiarP Asian am P~ic I$lander' 
Tetlb'l R,vision International Classifblion 

of Diseases, 1992) Rank Number Rate Rarlk Number Rate Rank Number 

,,,, 
Rate Rank Number 

21.8'" 311 ..... 
Rate "'k "',"" "", 

AA causes ... .. ... .. . .. .... .. 677.5 13,001 1,359> 1,070 467.0 
CorqeniIaI malfcrma!i:lns, delWmalions, and 

.
dvomosomaJ abrom1aities. (Q00-Q99( 5.636 131.1 2.969 

"'" 
129,3 2 167.4 202.' 104.3

Oisofders related 10 short gestation and low '" 
birth weight, not elsewhere classified . . . . . (?O7) 2 4,610 11 2.1 2 1,770 71.1 1 1.120 297.2 29 

'" 
3 

" 
66.0 2 1)< 75.9 

Sudden i'llanl death syndrome . . . . (R95) 3 2.247 54.6 3 54.0 3 642 2 
Newborn l COO1plkatioos 

I", 
 110.9 
atteded by materna 01 " 100.2 •
 55 24.0

..-,. .. ... (POI) • 1.106 41 .5 • 139 32.2 • 591 • 12 
Accidents (uooenliorral ~rie$) ..... (l/01-X59) 5 1.054 25.6 5 "9 25.6 1 211 "'" 3 

..> • 21 47.8 9 " 
Cefltrat 
" 

30.1
11.4

and 
Cause o! cieath TOIa I Hispanic' Mexican" Pue!1o Rican' Sooth American" 

(Based 1)11 lI1e Tenlh Revisioll InlematkJnal 
C1a$$llicatm of Disease$, 1992) ""'k NlJITlber Rate Rank N~," "''' ,,~ Nlnlb!:ll ,

"" 
.. N"'" Ra te 

AI~_ 52" 3,105 '19 ",.. 661 464.1 
CorgenitaI maIIormalions, delm'naliOns, and 

554' "'S> 
ch'orrosomal a'onomlaities. (Q00-(99) 

, 
1.308 1362 91' 144.0 2 18 127.4 151 t09.4 

Oisoo:\el$ related to short gestation and low tirth 
Wil91t. 001 elsewtlere classified .. ... ... (P07) 61' 66.' 2 540 ~.1 1 93 151,9 2 108 75.3 

SOO::Ien infant dealh syndrome . .....• (R95) 3 2" 27.6 3 161 26.1 3 36 ~

NelWom aHected by maternal complications of 
.. 1 23 16.0 

""""". . • . . . {POt) • 2S6 21.1 • ".• 
2.. • 31

• 50.' 3 31 
AcOOents (urinlentional injunes) .. (VOl-XS9) 8 150 15.9 112 16.5 13 6 15 ". 
... ~OOI~. 

• F""," <:lots rIO! meet S\arMluds 01 reilbiily or precisiorI; !liNd on fewer fIin 20 dlalhl in 1l1li ...."trltor. 

'For NOI\oHi$panic black _.~.~eded by CIIm~tlons 0/ pjar;ool3, o;ord '"" mllflb<anes ...... the fifth /l1din<j cause 01 "'Iln with 288 deaths and a rail 0149.8. 

'Incb.les AiIuII and EsUntl1li. 

>fCO' AmIrUl hdiros. New!Iom iIfICIId by compIicalion!I III pIacInIa. cord and rnemInnIs was ChlIiIIIIN!lro;t cause 01 dNlh: ~ ..... onty 14 dem. I ~ m anllllOflairy rail ccuIcI f1ClI 


~..-
"'for AIiIn« PI06c ~ Oiseasu 01 .... cm.IriIlCrf sysllm and NeonItii ~ __ lied lor hi "'1ucIrIg caus. 01 dMlh. .... 31 dea#Is MCII and ~ 0116.1 . 

'For fcUI ~.N~~Jd by compi;ations 01 pliclnl3, o;onj and ~ ....,111e W. 1iIadft\i ~ 01 dea1ll willi la.4 dUb and ~ 11111 of 19.'. 

"For Mlnc.,s. Newborn allec1ed by compIicaliorts 01 placenta, card and metnbmlas was !he Iitth ~cing cause oIllealh wilh 130 l1Ialhs and 111111 0111#.2. 

' For P,..r\Q Riclns, Res;Wal""f 1is",$1 01 newborn Willi 1IIII!iIIh lI~ng .au,.. QI dutll; J\owtIve<, with only 15 dlalhs. I ,eliabll Wanl morality ram ccuIcI not be CllmP.Ied. 

'for Cenlrll ind Souch A.mer'cans R~alory distress 01 newborn was lflii fI;ot.rt! IeaMg CII<JS.II of death will 28 !lealt1s;Jfl(/ I rail 01 \9.S. Bacterial sepsis 01 -oom was lflii fifth /lading CIIUSI 01 

death wiIh 27 \Ie.II1h$ and a ra~ oIl8J. 


hOTE5: FII5iDIt ~ inIInI rI'ICII'IIIity rIleS eamaI bI compued lor c.mn. becauM ot hi SI!IIII .....",.,.. 0I1I'IIaoI duf!8 {68~ Alee and Iispri: ongirI .. ~-*t on bi1h 
cenib!a. Alee ~ w. ~""'!/Ie 1m CJIIc:. oj MI/IIogemIo1 ana 8uageI SIIroWIls. PII1cn oj Hisoano;>crigII 1lIIY bI oj-'Y riIQ!. In 'lit IItIIt HIs!Iani: women are dISsi6eo ott, 
by pIIce 01 ongWI; ~ _ ... c:IassiIied by ..:.0. RI!wl SIaleS 11W1..:1 ~ dati on lflii birIh cerific.ns kif 2()001. ThlITU\ipIe-<ace dati b' fleH staleS WtrI bf\dgerl :0 II'>e 
~ CIIleIjIOries of tre 1977 urmrds b' comparabitty willi 0C!\tr states: see relerenet 2. 

http:cerific.ns
http:CII<JS.II
http:fI;ot.rt
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Table 8. Number of and percent of prelerm-related infant deaths and prelerm-related infant mortality rates by race and 
Hispanic origin of mother: United Stales, 1999-2004 linked files 

Central 

Year 
All races 
In:I~ 

NOi"l-Hispanic 
white 

Non-Hispanic 

'''' 
Americal1 ...., Asian or Total 

Pacm:; Islander Hisparic' "'
Puerto 
'w 

and South

Number 01 pretenn-re-lBted infant deaths 

2004. .... . . . . ... ..... ' 0,180 4.171 3,641 83 378 1,752 1,192 195 23. 
1OOJ. 
2002. 
2001 ... . ......... . .. 
2000. .... .. .. ,.... ..... , .... 

.. 

10,331 
',965 
9.167 
9.613.,'" 

',JSIj 
' ,J.12 
4,289 
4.141.," 

1615 91 1.161 1.163 ,.., 3.581 90 '" 3" 1,018 
3.561 79 1,436 951 
3,586 96 '"29. 1,411 •29
3,66' 100 1,,," ". "" 

200 
190 

'"".
'" 

25' 
192

". 
'70 
153 

Pert:ell1 0/ total infant deaths that are pteterm-felated 

2004. 
2003.. 
2002. 
2001. 

365 
36.' 
35. 
35. 

32.1 
32.' 
32.' 
32.2 

46.3 22.' 35 3 33.' .., 2'2 ""32.' 
24.5 '"'" 31 .9 31.3 29.' '".... 19.6 29.' 31.0 29.' 

,",,7 
41.8'"',
39.9 

357 
37.4 
30.' 
31.3 

2000 . ........ ... .. ... 34.S 30.' "-7 27.7 30,5 30.' 29.4 39.6 " .3 
1999. ........ 35.' 31.7 26> 29.7 32.3 29.5 '" '" 31.7 

Preterm-relaled Want mortally Jate~ 

. . . . . . . . , . "'" 2003.. .. 
2002. 

.. ...... 
.......... 

248 
2.53 
2." 

1.82 
1.",.., 

1.S9 1.65 1.85 1.76 
1.78 '" >" 1.65 ,,"''''6.19 >" 1.52 1.76 1." 

3.1 9 
1<2 

'" 
1." 
1.89,., 

2001. U3 1.84 6.04 1.89 ,..0 1.69 1.56 3.,", 1-" 
2000. .. .... .. . 
1999.. .... .... .... ... ........ ... 

2,36 
2.49 

1.75 
1.83 

5.93 >30 1.49 1.13 1.60 ,.., 613 >" 1.84 '.63 
325 
3.78 

, ,SO 
1." 

-

'~comn nI of..- Ird........,.,.., His;larE. Comn daIa _ MIt _ MfIItJ.teIjo boeeIuse of smaI numb«s of inIIm deathl. 
'Ra:e per 1.000 M bir!Ils in speti6e1;l ~. 

~TES: ~I.a oulhs are _ where IhII inIa.rd was born pretetm (!)tIare 31 wmpltlaG....-eks at gtSlllion)"IIiIn .... ~ cause of oealh assigroId 10 OIl!! allhlllaIoIoiIg lCO-tO 
~: KSSO. PQOO, POlO. POtl. POlS, P02O. P021. P027. P01O-P073. Pt02.~. P250-279. P28O. P28I, P:J8O.P369, ?52().PS23. m: '" Tecrri;aI __ F~ hleSle(IOI'IecJ 
~ Cata on .... bWI eerilicalllao" 20010. n. ~ <lila lao" _ mres ..... tIridved 10 .... WIgIfHaat CIIttgorie:I at til tgn tWIdinjs for OOII'4lnbili1y wiI1 Qftf !;tall!$; 11M..... , 
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Technica l Notes 

Differences between period and cohort data 

From 198310 1991, NCHS produced linked files in a birth cohort 
lormat (44). Beginning with 1995 data, linked' files are produced firsl 
using a period format and then subsequently using a birth cohort 
lormat. The 2004 period linked file contains a numerator tile that 
consists 01 at! infant deaths occurring in 2004 that have been linked 
to their corresponding birth certifiCates, whether the birth occurred in 
2003 or in 2004. In contrast, the 2004 birth cohort linked file wit! 
contain a numerator file that consists 01 all inlant deaths 10 babies 
born in 2004 whether the death occurred in 2004 or 2005. 

While the birth cohort lormat has methodological advantages, it 
creates delays in dala availability, since it is necessary to wait until the 
close 01 the lollowing data year to include all inlant deaths in the birth 
cohort. Beginning with 1995 data, the period linked lile is the basis for 
all official NCHS linked file statistics. 

Forthe 2004 file, NCHS accepted birth records that could be linked 
to infant deaths even il registered after the closure 01 the 2004 birth 
file Vess than 100 cases). This improved the infant birth/death linkage 
and made the.denominator file distinctly different Irom the offICial 2004 
birth lile. 

Weighting 

Arecord weight is added to the linked file to compensate lor the 
1.1 percent ~n 2004) of inlant death records that could not be ~nked 
to their corresponding birth certificates. This procedure was initiated 
in 1995. Records lor Puerto Rico, the Virgin Islands, and Guam are 
not weighted. The percent 01 records linked varied by registration 
area (from 96.7-100.0 percent with all but four areas-Calilomia, 
Massachusetts, New Jersey, and Texas at 97.5 percent or higher) 
(Table I). The number of inlant deaths in the linked file lor the 50 
states and the District 01 Columbia was weighted to equal the sum of 
the linked plus unlinked inlant deaths by stale 01 occurrence at birth 
and age at death (less than 7 days, 7- 27 days, and 28 days to under 
1 year). The addition of the weight greatly reduced the potential for 
bias in comparing infant mortality rates by characteristics. 

The 2004 linked file started with 27,920 infant death records. 01 
these 27,920 records, 27,612 were linked; 308 were unlinked because 
corresponding birth certificates could not be identified. The 27,920 
linked and unlinked records contained 60 records 01 infants whose 
mother's usual place 01 residence was outs ide of United States. These 
60 records were excluded to derive a weighted total of 27,860 infant 
deaths. Thus, al l to[al calculations for 2004 in this report used a 
weighted total of 27,860 infant deaths (Tables A-C, 1,2. and 6--8). 

Comparison of infant mortality data between the 
linked file and the vital statistics mortality file 

The overall inlant mortality rate from the 2004 period linked file 
of 6.78 is nearly the same as the 2004 vital statistics mortality Iile 
(6.79)(3). The number 01 inlant deaths differs slightly; the number In 

the mortality file was 27,936 (3). Differences in numbers of inlant 
deaths between Ihe two data sources are primarily due to geographic 
coverage differences. as lor the vital slalistics mortatity lile, aU deaths 
occurring In the 50 states and the District oi Columbia are included 

Table I. Percentage of infant death records which were 
linked to their corresponding birth records: United States 
and each state, Puerto Rico, Virgin Islands, and Guam, 
2004 linked file 

Percent inked 
by state 01 
~~= 

State oI6ealh 

United States' ........•. 
 98.9 

.""'Alabama.

-.... 
100.0 
tOO.O

""""'.. "7 

99.7 

Cailomia. 96.' 
CoIaado .. 100.0 
Cartlecticut . 100.0 
~laware.. 100.0 
OistriCl 01 COOmbla .. 100.0 
Ronda . 99.8 

Georgia .• • .•• • . 
 100.0 

...... 
Hawai . ....... . 
 100.0 
Idaho .... •.. .• • • • • . 
 992 
llinois ... 97.6 

99.' 
Iowa ......... • • • , . 
 100.0 
Kansas . .. ........ , . 100.0 
KentllCXy. . .... . ... . 99.• 
LOliCsiana. . .... , . • . 98.6 
Maine. 100.0 

""""'"""
Maryland •. 100.0 

97.0 
Michi9an .. 100.0 
Mimesota . 
 100.0 
MississW· ...... . . 
 992 
MCssouri •...... . .... • . 
 99' 
Mootana . . . ........•• . 
 100.0 
Nebraska. . . .....•.. 
 99.5 
Nevacla:.• 
 995 
New Ha~re . . 
 100.0 

New Jersey • • ..• . .. 

New MexiXl . 
 100.0 

",
New York •. 
 ,<7 
Notth Caroh.. "... 
 100.0 

--
North Oakola . 
 100.0 
Ohio ...•....... . •..••. 
 98.5 
Oklahoma . •. 
 99.0 
Oregoo .......•. 
 99.6 
Pemsyl'larla .. 996 

100.0 

100.0 
100.0 

-
99.' 

"" 
iexas. 96.7 

100.0 
Vermoot . . 100.0 
V1rgnia .. 100.0 
Washington 998 
West ViI)lir'N .. 100.0 
Wiscon:si'l • •. 100.0

.. .... . . "Xl. 
PueM RiCo . .. . 99.' 
Virf,in Islands . 100.0 
Guam. 100.0 

' &aides dati lor PlI8I'lo!\ico. VWqin tslands. and GIwn. 

regardless of the place of birth of the infant. :n contrast, to be 
included in the U.S. linked file, both the birth and death must occur in 
the 50 states and the District of Columbia (the territory linked file is a 
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separate file). Also, although every effort has been made to design 
weights thai will accurately reneet the distribution of deaths by 
characteristics, weighting may contribute to small differences in 
numbers and rates by specific variables between these two data sets. 

The 1989 and 2003 Revisions ofthe U.S. 
Standard Certificates of Live Birth 

This report includes 2004 data on items that are col lected on 
both the 1989 Revision of the U.S. Standard Certificate of live Birth 
(unrevised) and the 2003 Revision of the U.S. Standard Certificate of 
Live Birth (revised) (2). The 2003 revision is described in detail 
elsewhere (45-47). Seven states, Idaho, Kentucky, New York 
(exduding New Yor\( City), Pennsytvania, South Carolina, Tennessee, 
and Washington implemented the revised birth certificate as of 
January 1, 2004, or in 2003. Two additional states, Florida and New 
Hampshire, implemented the revised birth certificate in 2004, but alter 
January 1. The nine revised states represent 20 percent of all 2004 
births; the seven revised states that implemented as of January 1, 
2004, represent 14 percent of all births. 

Data for educaUonal attainmen~ prenatal care, and tobacco use, 
although collected on both the revised and unrevised certificates, are 
not considered comparable between revisions, and are presented 
separately in this report. Data on educational attainment, prenatal care, 
and tobacco use for the two states that revised after January 1, 2004, 
are excludEM;! from all tabulations. Data items exclusive to either the 
1989 or the 2003 birth certificate revision are not shown in this report. 

Marital status 

National estimates of births to unmarried women are based on 
two methods of determining marital status. In 2004, mantal status 
was based on a direct question in 48 states and the District of 
Columbia. In the two States (Michigan and New YOrll), which used 
inferential procedures to compile birth statistics by marital status, a 
birth is inferred as nonmarital if either of these factors, listed in 
priority-of-use order, is present: a paternity acknowledgment was 
received or the father's name is missing. For more information on Ihe 
inferential procedures and on the changes in reporting, see "Tech
nical Notes· in Births: FmaJ Data for 2004 (2). 

Multiple race 

For the birth certificates in the 2004 data year, multiple race was 
reported by California, Florida (for births occurring trom March 1, 
2004, only), Hawaii, Idaho, Kentucky, Michigan (for births at selected 
facilities only), Minnesota, New Hampshire (for births occurring from 
July 19, 2004, only), New York State (excluding New Yo rio; Cily), Ohio, 
Pennsylvania, South Carolina, Tennessee, Utah, and WaShington (2). 
Data from the vita! records of the remaining states, the District of 
Columbia, and New Yorio; City followed the 19n OMB standards in 
which a single race is reported (48,49). In addition, these areas also 
report the minimum set of tour races as stipulated in the 1977 
standards, compared with the minimum of five races for the 1997 
standards (2). 

To provide uniformity and comparability at the data during the 
transition period. before multiple-race dala are available for all reponing 
areas, it is necessary 10 bridge the responses of those whO reported 

more than one race to a single race. Multiple race is imputed to a single 
race (one of the following: AlAN, AP!, black, or white) according 10 the 
oombination 01 races, Hispanic origin, sex, and age indicated on the 
birth certificate (2). 

Period of gestation and birthweight 

The primary measure used to determine the gestational age of 
the newborn is the interval between the first day of the mother's last 
normal menstrual period (LMP) and the date of birth. It is subject to 
error lor several reasons, including imperlect maternal recaJi or 
misidentification of the LMP because of postconception bleeding, 
delayed ovulation, or intervening early miscarriage. These data are 
eOited lor LMP-based gesta~onaJ ages that are clearty inconsistent 
with the infanfs plurality and birthweight (see below), but reporting 
problems for this item persist and many occur more frequently among 
some subpopuiations and among births with shorter gestations 
(50.51). 

The U.S. Standard Certificate of Live Birth contains an item, 
"clinical estimate of gestation," which is compared with length of 
gestation computed from the date the LMP began when the latter 
appears to be inconsistent with birthweighl. This is done for nonnal 
weight births of apparentty short gestations and very low birthweight 
births reported to be full term. The dinical estimate was also used if 
the LMP date was not reported. The period of gestation for 5.9 percent 
of the births in 2004 was based on the dinical estimate of gestation. 
For 97 percent of these records, Ihe clinical estimate was used because 
the LMP date was not reported. For the remaining 3 percent, the clinical 
estimate was used because it was consistent with the reported birth
weight, whereas the LMP-based gestation was not. In cases where the 
reported birthweight was inconsistent with both the LMP-computed 
gestation and the clinical estimate of gestation, the LMP-computed 
gestation was used and birthweight was reclassified as Woot stated.~ 
This was necessary for about 0.04 percent of all birth records in 2004 
(2). 

For the linked file, not stated birthweight was imputed for 3,244 
records or 0.08 percent of the birth records in 2004 when birthweight 
was not stated but the period of gestation was known. In this case, 
birthweighl was assigned the value from the previous record with the 
same period of gestation, maternal race, sex, and plurality. If birthweighl 
and period of gestation were both unknown Ihe not staled value for 
birthweight was retained. This imputation was done to improve the 
accuracy of birthweight-specific inlant mortality rates, since the percent 
of records with not stated birthweight was higher for infant deaths 
(4.10 percent before imputation) than for live births (0.09 percent before 
imputation). The imputation reduced the percent of not staled records 
to 0.44 percent for infant deaths, and 0.01 percent for births. The not 
slated birthweight cases in the natalitylbirth file, as distinct Irom the 
linked file, are not imputed (2). 

Cause·of-death classification 

The mortality statistics presented in this report were compiled in 
accordance with the Wortd Health Organization (WHO) regulations, 
which specify that member nations classify and code causes of death 
in accordance with the current revision 01 the International Statistical 
Classification of Diseases and Related Health Problems. The ICD 
provides the basic guidance used in Virtually all countries to code and 



30 National Vital Statistics Reports, Vol. 55, No. 14, May 2, 2007 

classify causes of dealh. The ICD not only delails disease classifica
tion but also provides definitions, tabulation lists, the format 01 the 
death certifteate, and the rules for coding cause of death. Cause-of
death data presented in this report were coded by procedures 
outlined in annual issues of the NCH$ Ins/ruction Manual (52,53). 

In this report, tabulations of cause-of-dealh statistics are based 
solely on the underlying cause of death. The underlying cause is 
defined by WHO as "the disease or injury which in1tiated the train of 
events leading directly to death, or the circumstances of the accident 
or violence which produced the fatal injury" (4). It is selected from the 
conditions entered by the physician in the cause-of-death section of the 
death certificate. When more than one cause or condition is entered 
by the physician, the underlying cause is determined by the sequence 
of conditions on the certificate, provisions of the lCD, and associated 
selection rules and modifications. Generally, more medical information 
is reported on death certificates than is directly rellected in the under
lying cause of death. This is captured in NCHS multiple cause-of-death 
statistics (54,55). 

About every 10-20 years, the Intemational ClassificatiOll of Dis
eases is revised to lake into account advances in medical knowledge. 
Effective with deaths oo:uning in 1999, the United Slates began using 
the Tenth Revision of the International Statistical Classification of 
Diseases and Related Health Problems (lCD-I 0) (4); during the period 
1979-98, causes were coded and classified according to the Ninth 
Revision (lCD-9) (5). 

Changes in classification of causes of death due to these revisions 
may result in discontinuities in cause-of-dealh trends. Measures 01 this 
discontinuity are essential to the interpretation of mortality trends, and 
are discussed in detail in other NCHS publications (3, 56,57). 

Tabulation lists and cause-of-death ranking 

The cause·of-death rankings for ICD-IO are based on the Ust of 
130 Selected Causes of Infanl Death. The tabulation lists and rules 
for ranking leading causes of death are published in the NCHS 
Instruction Manual, Part 9. tCD-IO Cause-of-Death Lists for Tabu
lating Mortality Statistics, Effective 1999 (58). Briefly, category titles 
that begin with the words ~Olher" and ~AII other" are not ranked to 
determine the leading causes of death. When one at the titles that 
represents a subtotal is ranked {for example, Influenza and pneu
monia (J1O--J18)), its component parts are not ranked (in this case, 
InHuenza (J1O--Jll ) and Pneumonia (JI2-18)). 

Preterm-related causes of death 

This year, a new grouping of preterm·related causes of death 
was added to the report. This grouping attempts to identify causes of 
death that have a direct etiological connection to preterm birth, and 
does not include causes that are incidental 10 preterm birth (for 
example, a Motor vehicle accident to a preterm infant). For an 
underlying cause of death to be considered preterm-related, 75 per· 
cent or more of infants whose deaths were attributed to that cause 
had to be born pre term, and the cause of death had to be a direct 
consequence of preterm birth based on a clinical evaluation and 
review of the literature. Further detail 00 the development of this 
cause-ot-death grouping is available in a related publication {59}. 

Computation of rates 

Infant mortality rates are the most commonly used index for 
measuring the risk of dying during the first year of life. For the linked 
birthlinfant death data set they are calculated by lividing the number 
at infant deaths in a calendar year by the number of live births 
registered for the same period and are presented as rates per , ,000 
or per 100,000 live births. Both the mortality file and the linked 
birthlinfant death file use this computation method but due to unique 
numbers of infant deaths, as explained in the section above on the 
comparison of these two files, the rates will often differ for specific 
variables (particularty for race and ethnicity). Infant mortality rates use 
the number of live births in the denominator to approximate the 
population at risk of dying before the first birthday. In contrast to the 
infant mortality rates based on live births, infant death rates, used 
only in age-specific death rates with the mortality file, use the 
estimated population of persons under 1 year 01 age as the 
denominator. For all variabtes, not stated responses were shown in 
tables of frequencies, but were dropped before rates were computed. 
Rates per 1,000 live births display two digits after the decimal place 
to provides a more precise and sensitive measurement. For rales per 
100,000 live births (by cause of death) the infant mortality rate is 
shown for one decimal place. Adding an additional decimal for rates 
per 100,000 does not increase precision as it does for rates per 
1,000. 

As stated previously, infant death records for the 50 states and 
the District of Columbia in the U.S. linked file are_weighted so that the 
infant mortality rales are not underestimated for Ihose areas that did 
not successfully link all records. 

Random variation in infant mortality rates 
The number of infant deaths and live births reported for an area 

represent complete counts of such events. As such, they are not 
subject to sampling error, although they are subject to nonsampling 
error in the registration process. However, when the figures are used 
lor analytic purposes, such as the comparison of rates over time, for 
different areas, or among different subgroups, the number of events 
that actually occurred may be considered as one of a large series of 
possible results that could have arisen under the same circumstances 
(60). As a result, numbers of births, deaths, and infant mortality rates 
are subject to random variation. The probable range of values may 
be estimated from the actual figures according to certain statistical 
assumptions. 

In general, distributions of vital events may be assumed to follow 
the binomial distribution. When the number of events is large, the 
relative standard error is usually small. When the number of events is 
small (perhaps less than 100) and the probability of such an event is 
small, considerable caution must be observed in interpreting the data 
Such infrequent events may be assumed to follow aPoisson probability 
distribution (3). Estimates of relative standard errors (RSE's) and 
95-percent confidence intervals are shown below. 

The formula for the RSE of infant deaths and live births is: 
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where D is the number of deaths and 

RSE (8).100' .,j's 
where B is the number of births. 

For example, let us say Ihal for group A the number of infant 
deaths was 497 while the number of live births was 81,555 yielding 
an infant mortalily rate of 6.09 infant deaths per 1,000 live births. 

The RSE of the deaths = 100 · ~ = 4.49, 

while the RSE of the births", 100· ..j81 ,~55 = 0.35. 

The formula for the RSE of the infant mortality rate (lMR) is: 

f11
ASE(IMR)= 100 · Vo+a 

The RS E of the IMR for the example above 

1 1 
=100 · 497+ 81 ,555=4.50. 

Binomial distribution-When the number of events is greater 
than 100, the binomial distribution is used 10 estimate the 95 percent 
confidence intervals as follows: 

RSE(R,) 

Lower: R, - 1.96· Rl • ----;00

RSE(R,) 

Upper: R, +1.96' R, • ----;00

Thus, for group A: 

4.50)
Lower. 6.09 - (1.96 · 6.09 · 100 ,,5.55 

4.50)
Upper. 6.09 +(1.96·6.09 · 100 =6.63 

Thus the chances are 95 out of 100 that the true IMR lor Group 
A lies somewhere in the 5.55--6.63 intarval. 

Poisson disiributiorr-When the number of events in the 
numerator is less than 100, the confidence interval for the rate can be 
estimated based on the Poisson distribution using the values in Table II. 

National Vital Statisti:s Reports, Vol. 55, No. 14, May 2. 2007 

Lower: IMR • L (.95, Dadi) 

Upper. IMR • U (.95, D~) 

where Dadj is the adjusted number of infant deaths (rounded to the 
nearest integer) used to take into account the RSE of the number of 
infant deaths and live births, and is compuled as follows: 

D· B 

Dadj"'D +B 


L {.95, D~ and U (.95, refer to the values in Table IIDadi) 

corresponding to the value of Dadj. 

For example, let us say thai for group B the number of infant 
deaths was 53, the number of live births was 9,241 , and the infant 
mortality rate was 5.74. 

(53, 9,241) 

Dfodj = (53 +9,241) = 53 


Therefore the 95 percent confidence inlerval (using the formula in 
Table II for 1- 99 infant deaths) '" 

Lower. 5.74' 0.74907 '= 4.30 

Upper: 5.74 ' 1.30802" 7.51 

Comparison of two infant mortality rates-If either of the two 
rates to be compared is based on less than 100 deaths, compute the 
confidence intervals for both rates and check to see if they overlap. If 
so, the difference is not statistically significant at the 95 percent level. 
If they do not overlap, the difference is statistically significant. If both 
of the two ratas (R, and ~ to be compared are 'based on 100 or 
more deaths, the following z-test may be used to define a signifi· 
cance test statistic: 

R1 -R..l. 
z'-r~~~==~~ _,(RSEIR,)), ,(RSEIR,))'

R, 100 + Rz 100 

If lzj;?: 1.96, than the difference is statistically significant altha 0.05 
level and if 121 < 1.96, the difference is not significant. 

Avai labi lity of linked file data 

Linked file data are available on CD-ROM from the National 
Center for Health Statistics (NCHS) at 1-866·441-6247. Data are 
also available in selected issues of the Vital and Health Statistics, 
Series 20 reports, the National Vital Statistics Reports (formerly the 
Monthly Vital Statistics Report) through NCHS. Additional unpub
lished tabulations are available from NCHS or through our Intemel 
s~e at http://www.cdc.govinchs. 

http://www.cdc.govinchs
http:5.55--6.63
http:1.96�6.09
http:555=4.50
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Table 11. Values of Land U for calculating 95 percent confidence limits for numbers of events and rates when the 
number of events is less than 100 

N L U N L U 

1• . 0.02532 5.57164 51 0.74457 l.31482 
2. 
3 . . ........... . . .. .. ... .. . ,.

0 •• • • • • • 

0.12110 
020622 
0.27247 
0.32 470 

3.61234 

="2.S6O<O 
2.33367 

" 53 

" 55 

(1.74685 
0.74907 
0.75123 
0.75334 

1.31137 
1.30802 
1.30478 
1.30164 

5. 0 • •••• •• O.3669B 2.17658 " 0.75539 12985a 
7. ..... . . . 0.40205 2.06038 " 0.75739 1.29562 

••, 
10 . 

0.43173 
0.45726 
0.47954 

1.97040 
1.89831.._ " " so 

0.75934 
0.76125 
0.76311 

1.29273 
1.29993 
1.28720 

11 ......... 0.49920 "789211 " 0.76492 128454 

" .. .. . . . . . . . 0.51671 1.74680 " 0._ 128195 
13 .. . .. . ...
".IS •. 

0.53246 
0.54671 
0.55969 

1.71003 
1.61783 
1.649:15 
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" " 
0._ 
O.no12 
O.n17B 

127943 
1.27698 
1.27458 

" . . . . . . . . . . . . . . . . . 0.57159 1.62394 " O.m40 1.27225 
17. O.5a2S4 1.601 10 " O.n499 126996 
IS. 0.59266 1580<3 " 0.77654 126774 
15. 0.60207 1.56162 " 0.77806 1.26556 
20 . . ..... . . 0.611)33 1.~2 '" 0.77955 1.26344 
21 . •. 0.61902 1.52861 71 0.78101 1.26138 
22. .. .... .. 0.62669 1.514(11 " 0.78244 1.25933 

" . . . . ... ..
" ....... .. . 
" 

0.53391 
O.640n 
0.64715 

1-""" 
1.48792 
1.47620 

" "75 

0.78384 
0.78522 
0.76656 

1.25735 
1.25541 
1.25351 

" ....... . 0.65323 1.48523 " 0.787139 1.25165 
27. 0.65901 1.45495 77 0.76918 t.24!}83 

" ....... . .
". . .... . ...... 
30 . .. ..... . 
31 . .. .. . . . . ...... 
32. . . . . . . ......... . . 

0.66449 
0.66972 
0.67470."'"0.""" 

1.«528 
1.43617 
1.42756 
1.41942 
1.41170 

" ".. 
81.. 

0.7~ 
0.79171 
0.79294 
0.79ot14 
0._ 

1.24&05 
12"'" 
1.24459 
1.24291 
1.24126 

33 . ... . ... . . .
". .. . .... ... . 35 .... . .. .. . . 

0.68835 
0.89253 
0._ 

1.40437 
1.39740 
1.39076 

83 
~ 
85 

0.79649 
0.79764 
0.79876 

1.23965 
1.23807 
1.23652 

JO . 0.70009 1.38442 " 0.79987 1.23<199 
37 
la . . 

0.70409 
0.70766 

1.37837 
1.37258 ".. 0.80096 

0._ 
1.23350 
1.23203 

" ... ... .." ..... ... . . . . . ... . .. ."". .
43 . 

"., . .. ... .. . 

0.71110 
0.71441 
0.71762 
0.72071 
0.12370 
0.72660 
0.72941 

1.367113 
1.36112 
1.35661 
1.35171 
1.3<6" 
1.34245 
1.33808 

".. 
" ""... 
" 

0.8Il108 
0.80412 
0.BOS14 
0.80314 
0.80713 
0.~10 
0._ 

1.23059 
1.22917 
12277. 
1.22641 
1.22507 
1.22375 
1.2:2245 

""...
".SO .•. 

. . . . . . . . .. 

0.73213 
0.73476 
0.73732 
0.73981 
0.74222 

1.3338S 
1.32979 
1.32585 
1.32205 
1.31838 

" " " " 

O.al000 
0.81093 
0.81185 
0.81275 

1.2:2117 
1.21992 
1.21868 
1.21746 



J6 National Vital Statistics Reports, Vol. 55, No. 14, May 2, 2007 

Contents 

Abstract ....... . .......... . 1 

Introdu ction ........ .. . .... . . .. 2 

Methods... 3 

Results and Discussion 4 

References. 11 

list of Detailed Tables 14 

Technical Notes. .... . . . . . ...... 28 


Acknowledgments 

This report was prepared ill the Division 01 Vitat Statistics o..nder the gern!ra t 
direction 01 Step/lanie J. Ventura. Chief of lIle ReprOOJctrve Statistics Branch 
(RSB). N~as Pace, Chief of Systems, Programming, and Statistica l 
Resources Branch (SPSRB), Steve Steimel. Candace Cosg-ove. Annie Liu, 
Jordan Sacks, Manju Sharma, and Sergey Yagodill (SPSR8) prOVided 
computer programming support and staMlicat taJ.:Mes. YasllJ Pate! 01 RSS 
provided assistance with conlent review. Bit Calla~an 01 the DMsion of 
Reprad.lctive Health of the National Center tor Chronic Disease Prevention 
alld Health Promoti()n and Donna Hoyert and Ken Kochanek 01 the Mortality 
Statistics Branch contributed to the analysis 01 pretemrre!ated causes 01 
death. The Registration Methods staN and Itle Data Acq\isrtion and EvaJua· 
00n Branch provided consultaijon to State vitaJ statisticS offices regardng 
coftE!Clion of lIle birth and death ce rtfficate data OIl wIlich this report is based. 
This repor1 was ed~ed by Gail V. Johnsoo, Writer &ito; Services Branch; 
typeset by Annette F. Holman; and grap/lics were prodJced by Zolita 
Tomi:·Whalen. CoCHIS/NCHMIDivision 01 Creative Services. 

U.S. DEPARTMENT OF 
HEALTH & HUMAN SERVICES 

Centers lor Disease Control and Prevention 
National Center for Health Statistics 
331 1 Toledo Road 
Hyattsville, MD 20782 

OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE, 5300 

To receive Ihis publication regular1y, contact 
the National Center lor Healtl1 Statistics by 
calling 1·800-232-4636 
E-mail: nchsquery@cdc.gov 
Internet: WWl'I.oXc.gov/nchs 

CStt0485 (512007) 
T2B175 
DHHS Publication No. (PHS) 2007- 1120 

Copyright information 


AIl material appearing in this repon is in the public domain and may be 

reproduced or copied without permission: dation as to source, however, 

is appreciated. 


Suggested citai10n 

Mathews TJ. MacDorman MF. Infan! mortality statistics from the 2004 
period linked birtMnfant death data set. National vital statistics reports: vol 
55 no t5. Hyattsville, MD: National Center for Health Statistics. 2007. 

National Center for Health Statistics 

Director 

Edward J. Sondik, Ph.D. 


Acting Co-Deputy Directors 

Jennifer H. Madans, Ph.D. 


Michael H. Sadagursky 


Division of Vilal Slatlsilcs 


Director, Charles J. Rothwell 


MEDlA MAIL 

POSTAGE &. FEES PAID 


CDClNCHS 

PERMIT NO. G-284 


mailto:nchsquery@cdc.gov

