Annual Summary of Vital Statistics: 2007

WHAT’S KNOWN ON THIS SUBJEGT: The last annual summary \
article presented vital statistics information through 2006
(preliminary data).

WHAT THIS STUDY ADDS: This annual summary article presents
preliminary 2007 and final 2006 data for both births and deathsy

@

The number of births in the United States increased between 2006 and
2007 (preliminary estimate of 4 317 119) and is the highest ever re-
corded. Birth rates increased among all age groups (15 to 44 years);
the increase among teenagers is contrary to a long-term pattern of
decline during 1991-2005. The total fertility rate increased 1% in 2007
to 21225 births per 1000 women. This rate was above replacement
level for the second consecutive year.

The proportion of all births to unmarried women increased to 39.7% in
2007, up from 38.5% in 2006, with increases noted for all race and
Hispanic-origin groups and within each age group of 15 years and
older.In 2007, 31.8% of all births occurred by cesarean delivery, up 2%
from 2006. Increases in cesarean delivery were noted for most age
groups and for non-Hispanic white, non-Hispanic black, and Hispanic
women.

Multiple-birth rates, which rose rapidly over the last several decades,
did not increase during 2005—2006. The 2007 preterm birth rate was
12.7%, a decline of 1% from 2006. The low-birth-weight rate also de-
clined in 2007 to 8.2%.

The infant mortality rate was 6.77 infant deaths per 1000 live births in
2007, which is not significantly different from the 2006 rate. Non-
Hispanic black infants continued to have much higher rates than non-
Hispanic white and Hispanic infants. States in the southeastern United
States had the highest infant and fetal mortality rates. The United
States continues to rank poorly in international comparisons of infant
mortality.

Life expectancy at birth reached a record high of 77.9 years in 2007.
Crude death rates for children aged 1 to 19 years decreased by 2.5%
between 2006 and 2007. Unintentional injuries and homicide were the
first and second leading causes of death, respectively, accounting for
93.7% of all deaths to children and adolescents in 2007. Pediatrics
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This annual article is a long-standing
feature in Pediatrics and provides a
summary of the most current vital sta-
tistics data for the United States. We
have also included a special feature on
the recent increase in birth rates for
teenagers.

METHODS

The data presented in this report were
obtained from vital statistics records:
birth certificates, fetal death reports,
and death certificates for residents in all
US states and the District of Columbia.
Birth data for 2007 are preliminary and
based on ~99% of records. Mortality
data for 2007 are preliminary and based
on ~90% of records. Birth and death
data for 2006 and earlier years are final
and include all records. More complete
descriptions of vital statistics data sys-
tems are available elsewhere.'-

Current vital statistics patterns and
recent trends through 2006 and 2007
are presented in this report according
to age, race, and Hispanic origin as
well as other birth and death charac-
teristics. More detailed data are avail-
able for final 2006 births than for pre-
liminary 2007 births; therefore, some
of the detailed analyses of birth pat-
terns are presented by using 2006
data. Data on infant deaths from the
linked birth/infant death data set, as
well as data on fetal and perinatal mor-
tality, are final data for 2005. Hispanic
origin and race are collected as sepa-
rate items in vital records. Persons of
Hispanic origin may be of any race. A
number of reporting areas allow for
the reporting of multiple-race catego-
ries on birth and death certificates.
However, until all areas revise their
certificates to reflect updated report-
ing standards for race,” multiple-race
data are “bridged” back to single-race
categories.3*8% For birth data, moth-
er’s marital status was reported di-
rectly in all but 2 states (Michigan and
New York) in 2006 and 2007. Details
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about the reporting of marital status
in those 2 states and methods of edits
and imputations applied to other items
on the hirth certificate are presented
in publications of the National Center
for Health Statistics (NCHS)."35

Cause-of-death statistics in this report
are based solely on the underlying
cause of death compiled in accor-
dance with the International Classifi-
cation of Diseases, 10th Revision (ICD-
10).° The underlying cause of death is
defined as “(a) the disease or injury
which initiated the train of morbid
events leading directly to death, or (b)
the circumstances of the accident or
violence which produced the fatal inju-
ry.”1% Ranking for leading causes of
death is based on number of deaths."

Infant mortality refers to the death of
an infant younger than 1 year. Infant
mortality rates (IMRs) were computed
by dividing the total number of infant
deaths in each calendar year by the
total number of live births in the same
year. Neonatal mortality rates (NMRs)
are shown for infant deaths at <28
days, and postneonatal mortality rates
(PNMRs) are shown for infant deaths
at 28 days to younger than 1 year. The
denominator for both rates is the num-
ber of live births. Perinatal mortality
rates (PMRs) include fetal deaths at
=28 weeks of gestation and infant
deaths at <7 days of age. Fetal mortal-
ity rates (FMRs) are shown for fetal
deaths at =20 weeks of gestation.
Early fetal mortality rates (EFMRs) are
shown for fetal deaths at 20 to 27
weeks of gestation, and late fetal mor-
tality rates (LFMRs) are shown for fetal
deaths at =28 weeks of gestation.
FMRs and PMRs were computed by di-
viding the number of fetal or perinatal
deaths by the number of live births
plus fetal deaths of the gestational pe-
riod specified in the numerator. Be-
cause of a programming error in the
FMRs originally published by the NCHS,
the FMRs have been recalculated for
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this report and may differ from those
originally published.'

The latest infant mortality statistics ac-
cording to race and Hispanic origin
are from the 2005 period linked birth/
infant death data set.'s In this data set,
the death certificate was linked with
the corresponding birth certificate for
each infant who died in the United
States in 2005. The purpose of this link-
age was to use additional variables
available from the birth certificate,
such as birth weight, to better inter-
pret infant mortality patterns.

Birth data for 2007 are for selected
items that were collected by using
boththe 1989 (unrevised) and the 2003
(revised) US Standard Certificates of
Live Birth. The 2003 revision is de-
scribed in detail elsewhere. 351415 A [ist
of the 24 reporting areas with revised
birth certificates in 2007 (accounting
for 60% of births) is available else-
where.! Information on prenatal care
and smoking during pregnancy are not
comparable between the 2 versions of
the birth certificate.’*'> Consequently,
data on these topics are not combined
for the revised and unrevised report-
ing areas. Prenatal care data are
based on 18 reporting areas (account-
ing for 35% of 2006 births) that imple-
mented the revised birth certificate as
of January 1, 20065 Information on
smoking during pregnancy is based on
the same reporting areas as for prena-
tal care, with the exclusion of Florida.3
Trend analyses of prenatal care and
smoking during pregnancy are com-
promised by the yearly change in the
composition of revised and unrevised
reporting areas. Information on prena-
tal care and smoking during preg-
nancy, based on limited geographic
coverage, is not generalizable to the
entire United States.

Mortality data for 2007 were collected by
using both the 1989 (unrevised) and
2003 (revised) versions of the US Stan-
dard Certificates of Death. The 2003 revi-



TABLE 1 Vital Statistics of the United States, Selected Years: 1915—2006 (Final) and 2007 (Preliminary)

n Rate?

2007 2006 2000 2007 2006 2000 1990 1980 1950 1915°
Live births 4317119 4265555 4058814 14.3 14.2 14.4 16.7 15.9 241 29.5
Fertility rate NA NA NA 69.5 68.5 65.9 709 68.4 106.2 125.0
Deaths 2423995 2426264 2403351 8.0 8.1 8.5 8.6 8.8 9.6 13.2
Age-adjusted rate NA NA NA 7.6 7.8 8.7 94 104 145 217
Natural increase 1893124 1839291 1655463 6.3 6.1 5.9 8.1 71 14.5 16.3
Infant mortality 29 241 28 527 28035 6.77 6.69 6.89 9.2 12.6 29.2 99.9

Population base (in thousands) NA NA NA 301 621 299 398 281 422 248 710 226 546 150 697 100 546

Data for 2007 are preliminary. Data for 2006 and all earlier years are final. Populations are as of July 1 for 2006 and 2007 and as of April 1 in 1950, 1980, 1990, and 2000. Population for 1915
is the midyear estimate based on the April 15, 1910, census. NA indicates not applicable.
aRates per 1000 population except for fertility, which is per 1000 women aged 15 to 44 years, and infant mortality, which is per 1000 live births.

b Birth rate was adjusted to include states not in registration area (10 states and the District of Columbia when started in 1915). Death rate is for death registration area. The IMR is for birth

registration area.

Data sources: Centers for Disease Control and Prevention/NCHS, National Vital Statistics System, and the US Census Bureau.

sion is described in detail elsewhere.!>6
A list of the 25 reporting areas with re-

TABLE 2 Age-Specific Birth Rates and TFRs According to Race and Hispanic Origin of Mother:

United States, 2007 (Preliminary)

. . Age-Specific Birth Rate According to Age of Mother2 TFRP
vised death certificates as of January 1, ge:5p gtofe
2007, is available elsewhere 2 All mortal- 15y—c44 15;17 18;19 20524 25;29 30;34 35;39 40544
ity data items presented in this report
_ Total 695 222 739 1064 1175 999 475 95 21225
are considered comparable betweenre- o ispanic white 601 118 505 833 1088 997 458 86 18710
visions; accordingly, revised and unre- Non-Hispanic black 716 358 1093 1336 1075 744 364 86 21345
vised data are combined. Native Americand 647 317 1013 1163 964 637 294 6.1 18605
] ] Asian or Pacific Islander 714 84 30.7 662 1179 1251 66.3 145 20430
Population denominators for the cal- Hispanice 1021 478 1371 1785 1556 1108 564 134 29920

culation of birth, death, and fertility
rates are estimates based on the pop-
ulation enumerated by the US Census
Bureau as of April 1, 2000. Estimates
for 2000—2007 and revised estimates
for the intercensal period 1991-1999
were produced under a collaborative
arrangement between the US Census
Bureau and the NCHS. To produce birth
and death rates forthese time periods,
reported population data for multiple-
race persons were bridged back to
single-race categories.®d In addition,
the 2000 census counts were modified
to be consistent with the 1977 Office of
Management and Budget (OMB) race
categories."”

Data for the international compari-
sons of births and IMRs were obtained
from the 2007 United Nations Demo-
graphic Yearbook.'®

NATURAL INCREASE

Almost 1.9 million persons were added
tothe US population in 2007 as a result
of natural increase, or the excess of
births over deaths (Table 1)."2 The rate
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Race and Hispanic origin are reported separately on birth certificates. Persons of Hispanic origin may be of any race. Race
categories are consistent with the 1977 OMB standards. Twenty-seven states reported multiple-race data for 2007. Multiple-
race data for these states were bridged to the single-race categories of the 1977 OMB standards for comparability with

other states.
2 Rates per 1000 women in age-specific group.

b Sum of age-specific birth rates times 5 (includes rates for ages 10—14, 15-19, and 45—49 years, not shown separately).
¢ Relates the number of births to women of all ages to women aged 15 to 44 years.

dIncludes births to Aleuts and Eskimos.
¢ Includes all persons of Hispanic origin of any race.

Data source: Centers for Disease Control and Prevention/NCHS, National Vital Statistics System, natality.

of natural increase was 6.3 persons
per 1000 population in 2007.

BIRTHS*

In 2007, there were 4317 119 births,
1% more than in 2006 (4 265 555) and
the highest number ever registered
for the United States (Table 1).' The

*Twenty-two reporting areas (California, Colorado,
Delaware, Florida, Idaho, Indiana, lowa, Kansas,
Kentucky, Nebraska, New Hampshire, New York [ex-
cluding New York Cityl, North Dakota, Ohio, Penn-
sylvania, South Carolina, South Dakota, Tennessee,
Texas, Vermont, Washington, and Wyoming) had
implementedthe revised birth certificate as of Jan-
uary 1, 2007." Georgia and Michigan implemented
the revised birth certificate during 2007; however,
for Georgia, this occurred after January 1, and
Michigan did not achieve full geographic coverage.
These 24 revised states accounted for 60% of all
births in 2007.

crude birth rate increased by nearly
1% in 2007 to 14.3 births per 1000 total
population from 14.2 in 2006. The gen-
eral fertility rate (the number of births
per 1000 women aged 15—44 years)
rose 1% in 2007 to 69.5. Birth rates in-
creased among all age groups (15 to
44 years) (see Table 2 for age-specific
rates for 2007). The total fertility rate
(TFR) in 2007 was 2122.5 births per
1000 women, a 1% increase compared
with the rate in 2006 (2100.5). The TFR
estimates the number of births that a
hypothetical group of 1000 women
would have if they experienced,
throughout their childbearing years,
the age-specific birth rates observed
in a given year.
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Racial and Ethnic Composition

The general fertility rate rose for each
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TABLE 5 Birth Rates for Teenagers According to Age, Race, and Hispanic Origin, United States,

Selected Years: 1990—-2006 (Final) and 2007 (Preliminary)

4 Hi ) igin ¢ b Age, Race, and Hispanic Birth Rate® Percent Change
race and Hispanic-origin group be- Origin of Mother
fween 2006 and 90071 Increases 2007 2008 2005 2000 1991 1990  2006-2007 19912005
. . 15-19y
ranged from <<1% for Hispanic women All races 425 419 405 477 618 599 1 —34
to 6% for Asian or Pacific Islander Non-Hispanic white? 272 266 259 326 434 425 2 —40
women. Rates for\ non_HispaniC Wh|te Non-Hispanic black® 64.3 63.7 60.9 79.2 118.2 116.2 1 —48
. . Asian or Pacific Islander 17.3 17.0 17.0 20.5 27.3 26.4 2 —38
and non-Hispanic black women rose Native American® 590 550 527 583 841 811 7 —37
1%. Fertility rates differ widely among Hispanict-¢ 817 830 817 873 1046 1003 -9 —2
racial and ethnic groups (Table 2). Fer- 1517y
. - All races 222 220 214 289 386 375 1 —45
tility rgtes in 2007 ranged from a low of Non-Hispanic white® 118 118 115 158 236 232 0 —51
60.1 births per 1000 women aged 15 to Non-Hispanic black® 358 362 349 501 861 849 —1 —59
44 for non-Hispanic white women to a Asian or Pacific Islander 8.4 8.8 82 116 163 160 -5 —50
hlgh of 102.1 for Hispanic women. Native American® 31.7 30.7 30.5 34.1 519 48.5 3 —41
Hispanick 478 479 485 555 692 659 0 —-30
18-19y
Trends in Age-Specific Birth Rates All races 739 730 699 781 940 886 1 —26
_ _ Non-Hispanic white® 505 493 480 575 706 666 2 —32
Teenaged Childbearing Non-Hispanic black® 1093 1084 1030 1219 1622 1575 1 —36
The birth rate for US teenagers rose Asian or Pacific Islander 30.7 29.5 30.1 32.6 422 40.2 4 —29
. Native Americanc 1013 930 878 971 1342 1293 9 —35
~1% in 2007 from 2008. The 2007 rate Hispanicod 1371 1397 1346 1326 1555 1477 —2 —13

(based on 445045 births) was 42.5
births per 1000 teenagers aged 15 to
19 years, up from 41.9 in 2006 and 40.5
in 2005 (Table 3; Fig 1)." The teenaged
birth rate increased 5% between 2005
and 2007, with most of the increase oc-
curring from 2005 to 2006. The birth
rate for teenagers aged 15 to 17 years
increased ~1% to 22.2 per 1000 in

Race and Hispanic origin are reported separately on birth certificates. Persons of Hispanic origin may be of any race. Race
categories are consistent with the 1977 OMB standards. Twenty-seven states in 2007, 23 in 2006, and 19 in 2005 reported
multiple-race data. Multiple-race data for these states were bridged to the single-race categories of the 1977 OMB stan-
dards for comparability with other states.

aRates per 1000 women in specified group.

51n 1991 excludes data for New Hampshire and in 1990 excludes data for New Hampshire and Oklahoma, which did not
report Hispanic origin on the birth certificate.

¢Includes births to Aleuts and Eskimos.

dIncludes all persons of Hispanic origin of any race.

Data source: Centers for Disease Control and Prevention/NCHS, National Vital Statistics System, natality.

2007 from 2008, and the birth rate for N 140 1990
older teenagers aged 18 to 19 years g 120 - m2005
rose 1% to 73.9 per 1000 (Table 3). g u 2006
More detailed discussion of the recent 3 100 - = 2007
increases in teenaged birth rates is 'a;, 80
presented later in this article. iz

. . g 60 -
Childbearing for Women Aged 20 g
Years and Older ‘§_ 40 -
The 2007 birth rate for women aged 20 g
to 24 years was 106.4 births per 1000 5 20
women (Table 2), an increase of <1% 0.
compared with 2006 (Fig 1)." The rate 15-19 20-24 25-29 30-34 35-39 40-44
for women aged 25 to 29 years also Mother’s age, y

increased in 2007 to 117.5 (a rise of
1%). Birth rates in 2007 for women
aged 30 to 34 and 35 to 39 (99.9 and
47.5 births per 1000 women, respec-

FIGURE 1
Birth rate according to age of the mother, United States, selected years: 1990, 2005, and 2006 (final)
and 2007 (preliminary).

tively) were the highest reported since
1964, the end of the postwar “baby
boom” (1946—1964) 31 The birth rate
for women aged 30 to 34 years in-
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creased 2% between 2006 and 2007; a
smaller (<1%) increase was reported
for women aged 35 to 39 years. The
birth rate for women aged 40 to 44
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years increased 1% between 2006 and
2007 to 9.5 births per 1000 women, the
highest rate since 1968. The birth rate
for women aged 45 to 49 years in 2007



TABLE 4 Percentage of Births With Selected Characteristics According to Race and Hispanic Origin of Mother, United States, Selected Years: 1990 and

2006 (Final) and 2007 (Preliminary)

All Races Non-Hispanic White Non-Hispanic Black Hispanic®
2007 2006 1990 2007 2006 1990° 2007 2006 1990° 2007 2006 1990°
Mother
<20y of age 10.5 10.4 12.8 7.5 74 9.6 17.3 17.2 23.2 14.2 14.3 16.8
=40y of age 26 2.6 1.2 29 29 12 2.1 2.1 0.8 2.0 2.0 1.2
Unmarried 39.7 38.5 28.0 27.8 26.6 16.9 718 70.7 66.7 51.3 49.9 36.7
Diabetes during pregnancy — 4.2 2.1 — 4.0 2.2 — 3.7 18 — 4.3 2.0
Pregnancy-associated
Hypertension — 3.9 2.7 — 4.4 3.0 — 46 2.8 — 2.8 1.8
Health care utilization
Midwife-attended births® — 74 3.9 — 71 3.2 — 7.0 44 — 8.4 6.2
Cesarean delivery rate 31.8 31.1 22.7 32.0 31.3 234 33.8 33.1 221 30.4 29.7 21.2
Infant
Birth weight
VLBWd 1.48 1.49 127 119 1.20 0.93 3.19 3.15 293 1.21 119 1.03
LBWd 8.2 8.3 7.0 72 73 5.6 13.8 14.0 13.3 6.9 7.0 6.1
Gestational age
Very preterm birthe 2.04 2.04 1.92 1.64 1.66 1.33 4.08 4.08 463 1.82 1.80 1.69
Preterm birthe 12.7 12.8 10.6 11.5 1.7 8.5 18.3 18.5 18.9 12.3 12.2 11.0
Multiple births per 1000 total births
Live births in twin deliveries (not percentage) — 32.1 226 — 36.0 229 — 36.8 26.7 — 21.8 18.0
Live births in higher-order multiple deliveries — 1.5 0.7 — 21 0.9 — 0.9 0.5 — 0.8 0.4

(not percentage)

Race and Hispanic origin are reported separately on birth certificates. Persons of Hispanic origin may be of any race. Race categories are consistent with the 1977 OMB standards.
Twenty-seven states in 2007 and 23 in 2006 reported multiple-race data. Multiple-race data for these states were bridged to the single-race categories of the 1977 OMB standards for
comparability with other states. — indicates that data are not available.

2Includes all persons of Hispanic origin of any race.

b Excludes data for New Hampshire and Oklahoma, which did not report Hispanic origin.

¢ Delivered by certified nurse midwives.

dVLBW is birth weight of <1500 g (3 Ib, 4 0z), and LBW is birth weight of <2500 ¢ (5 Ib, 8 02).
¢Very preterm indicates birth before 32 completed weeks of gestation, and preterm indicates birth before 37 completed weeks of gestation.
Data source: Centers for Disease Control and Prevention/NCHS, National Vital Statistics System, natality.

was 0.6 (data not shown), which was
unchanged from 2006. This rate has
tripled since 1990.

Unmarried Mothers

All measures of childbearing by un-
married women increased in the
United States to historic levels in
2007.132021 The total number of births
to unmarried women increased 4%
from 2006, to 1714 643. The 2007 total
is up 26% from 2002, when the recent
steep increases began. The birth rate
for unmarried women rose 5% in 2007
to 529 births per 1000 unmarried
women aged 15 to 44 years. The rate
has increased 21% since 2002 (43.7),
after several years of relative stability.
The proportion of all births to unmarried
women increased to 39.7% in 2007, up
from 38.5% in 2006. This proportion in-
creased for all race and Hispanic-origin
population groups (Table 4).

8 HERON et al

Births to unmarried women increased
from 2006 to 2007 within each age
group of women older than 15 years. In
2007, ~6in 7 births to teenagers, 60%
of births to women aged 20 to 24, and
almost one third of births to women
aged 25 to 29 years were to unmarried
women. 2!

Smoking During Pregnancyt

Forthe 17 states with revised informa-
tion ontobacco use in 2006, the overall
smoking rate during pregnancy was
13.2%.5 The rate for non-Hispanic white
women (18.1%) was more than two
thirds higher than that for non-
Hispanic black women (10.6%) and >6

tinformation on smoking during pregnancy is
based on the same reporting areas as for prenatal
care, with the exclusion of Florida.? The question
about smoking on Florida’s revised bhirth certifi-
cate is not consistent with those on the 1989 or
2003 versions of the standard birth certificate. Cal-
ifornia did not report tobacco use in 2006.
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times as high as that for Hispanic
women (2.8%).3 These racial-ethnic
variations are consistent with pat-
terns observed for many years before
the revision of the tobacco-use item.

Smoking patterns among population
subgroups based on birth certificate
data have been confirmed by surveil-
lance and survey data, although there
may be some underreporting of smok-
ing on the birth certificate.222

Prenatal Caref

Prenatal care data based on the re-
vised birth certificate show a markedly

FEighteen reporting areas (Delaware, Florida, Idaho,
Kansas, Kentucky, Nebraska, New Hampshire, New
York [excluding New York City], North Dakota, Ohio,
Pennsylvania, South Carolina, South Dakota, Tennes-
see, Texas, Vermont, Washington, and Wyoming) had
implemented the revised birth certificate as of Janu-
ary 1, 2006 California was excluded, because it
had not yet implemented the 2003 prenatal care
item on its revised birth certificate.



less favorable picture of prenatal care
utilization compared with data from
the unrevised certificate; however,
most of this difference can be attrib-
uted to changes in reporting and not
to actual changes in prenatal care
utilization.

For the 18 states with revised prenatal
care data in 2006, 69.0% of mothers
were reported to have begun care
within the first 3 months of pregnancy.
The percentage of women who began
care inthe first trimester of pregnancy
declined between 2005 and 2006, and
the percentage of women with late or
no care (beginning in the third trimes-
ter of pregnancy) increased, as also
observed in states with the unrevised
certificate. Prenatal care utilization
had risen fairly steadily during the
1990s through 2003%; the decline in
2006 follows 2 consecutive years in
which prenatal care levels did not
improve.25.26

Large disparities according to race
and Hispanic origin persisted in prena-
tal care receipt for the 18 states with
revised prenatal care data. In 2006, as
in earlier years, non-Hispanic black
and Hispanic women were more than
twice as likely as non-Hispanic white
women to receive late or no care
(11.8%, 12.2%, and 5.2%, respectively) 3

Cesarean Delivery

The total cesarean-delivery rate rose
2% in 2007 to 31.8% of all births, mark-
ing the eleventh consecutive year of in-
crease and another record high for the
nation (Table 4)." This rate has climbed
by >50% over the last decade (20.7%
in 1996). Increases in the percentage
of births delivered by cesarean were
reported for most age groups (Fig 2)
and for the largest race and Hispanic-
origin groups.

The continuing rise in the total
cesarean-delivery rate is a result of
trends in the primary cesarean-
delivery rate and the rate of vaginal

PEDIATRICS Volume 125, Number 1, January 2010
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Cesarean-delivery rates according to age of the mother: United States, 19902006 (final).

birth after cesarean delivery. The lat-
est complete national data (2004)
show that the primary cesarean-
delivery rate decreased during 1989—
1996 and then increased during 1996 —
2004. The rate of vaginal birth after
cesarean delivery increased between
1989 and 1996 but decreased sharply
between 1996 and 2004.26 Data from
both revised and unrevised reporting
areas for 2004 —-2006 show a continua-
tion of these trends.?

Multiple Births

The rapid, unprecedented rise overthe
last several decades in multiple-birth
rates was not observed in 2006. The
2006 twin birth rate was essentially
unchanged for the second straight
year at 32.1 per 1000 births (Table 4).
This rate (twin deliveries per 1000
births) had risen 70% from 1980 to
2004. The rate of triplet and higher-
order multiple births (triplet/+) de-
clined 5% from 161.8 per 100 000 total
births in 2005 to 153.3 in 2006. The
triplet/+ rate (the number of triplets,
quadruplets, quintuplets, and other
higher-order multiples per 100 000 live
births) climbed >400% during the
1980s and 1990s but has declined 21%
since the all-time high in 1998 (193.5).

The upsurge in multiple births, partic-
ularly higher-order multiple births,
has been attributed to older age at
childbearing (women in their 30s are
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more likely than younger women to
conceive multiples spontaneously)
and the growing availability and use of
fertility-enhancing therapies, both as-
sisted reproductive technologies (ART)
such as in vitro fertilization and non-
ART therapies such as ovulation-
inducing drugs and artificial insemina-
tion.2728 L ess than 20% of all triplets/+
born between 1997and 2003 are esti-
mated to have been naturally con-
ceived.”2 |n response to the unparal-
leled rise in higher-order multiple
births and their attendant risk of poor
outcome, the American Society of Re-
productive Medicine published guide-
lines in the late 1990s (later updat-
ed)30-32 that were intended to reduce
the incidence of triplets/+ resulting
from ART by limiting the number of em-
bryos transferred. Studies since then
have documented substantial declines
in such transfers.333

One of every 8 twins and 1 of every 3
triplets are born very preterm (<32
weeks of gestation), compared with
fewer than 2 of every 100 singletons.

Preterm Birth

The preterm birth rate was 12.7% for
2007, a slight decline of 1% from the
2006 level 0f 12.8% (Table 4; Fig 3).' The
preterm rate (infants delivered at <37
completed weeks of gestation per 100
births) had previously been on the rise
for more than 2 decades. The decline
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Percent preterm and percent LBW: United States, 1990—2006 (final) and 2007 (preliminary). LBW is
<2500 g, and preterm birth is <37 completed weeks of gestation.

for 2007 occurred predominantly among
infants born at 34 to 36 weeks, or late
preterm. The late-preterm rate, which
had climbed >25% since 1990, was
down slightly between 2006 and 2007,
from 9.1%t0 9.0%. The total preterm rate
declined modestly among births to non-
Hispanic white (from 11.7% to 11.5%)
and non-Hispanic black (from 18.5% to
18.3%) mothers for 2006 —2007 but was
essentially unchanged among births to
Hispanic women (12.3% for 2007).

The rise in the rate of multiple births
over the last 2 decades has had a ma-
jor influence on the overall preterm
birth levels. Between 2005 and 2006,
the preterm birth rate for singleton
births rose from 11.0% to 11.1%; this
rate has increased 14% since 1990.
Nearly all of the increase in singleton
preterm rates between 1990 and 2006
was among late-preterm births, up
20% during this time period.%

Low Birth Weight

The low birth weight (LBW) (<2500 g)
rate declined slightly in 2007 to 8.2%,
from 8.3% in 2006 (Table 4; Fig 3).' The
percentage of infants born at LBW
had been rising fairly steadily since
the mid-1980s (6.7% in 1984).5 The
very LBW (<1500 ¢) rate was un-
changed at 1.48%, but the percentage
of moderately LBW infants (1500—
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2499 ¢) declined from 6.8 to 6.7 be-
tween 2006 and 2007. Small declines
in total LBW were reported for each
of the largest race and Hispanic-
origin groups (Table 4).

Over the past several decades, na-
tional LBW levels have been strongly
influenced by the large growth in the
rate of multiple births, more than one
half of which are delivered at <2500 g
(see “Multiple Births”). However, when
only births in singleton deliveries are
examined, a substantial rise in LBW is
also observed between 1990 and 2006.3

The full birth weight distribution has
changed markedly in recent years for
all births and for singletons only. Dur-
ing 1990—2006, the percentage of sin-
gleton births weighing <3500 g in-
creased, whereas that for heavier
infants declined." The decline at 3500
t0 4499 ¢ (71b 12 0zto 9 1b 14 02) is of
special concern, because infant mor-
tality is lowest at these weights (ref 13
and NCHS, unpublished data from the
Period Linked Birth/Infant Death Data
Set, 2005). The reasons behind the
shift toward lower birth weights may
be similar to those suggested for the
national trend toward shorter gesta-
tional ages, that is, obstetric interven-
tion earlier in pregnancy, older mater-
nal age at childbearing, and increased
use of infertility therapies.36-39

Downloaded from by guest on August 18, 2017

INFANT AND PERINATAL
MORTALITY§

In 2007, a total of 29 241 infant deaths
were reported in the United States.?
The IMR was 6.77 infant deaths per
1000 live births, not significantly differ-
ent from the 2006 rate of 6.69 (Table 1).
The IMR increased in 2002404 after de-
clining steadily for more than 4 de-
cades. From 2002 through 2005, the
IMR was essentially unchanged,*4
andthen it decreased by 2.6% between
2005 and 2006.* The 2007 NMR was
4.37, not significantly different from
the 2006 rate of 4.45 (Fig 4). The 2007
PNMR increased to 2.40 from 2.24 in
2006.

The 2005 linked birth/infant death data
show wide variation in IMRs according
to race and Hispanic origin. The high-
est rate, 13.63 deaths per 1000 live
births, for infants of non-Hispanic
black mothers was more than double
the rate of infants born to non-
Hispanic white and Hispanic mothers
(5.76 and 5.62, respectively).”® Rates
vary considerably among Hispanic
subgroups, ranging from 4.42 for Cu-
ban mothers to 8.30 for Puerto Rican
mothers. The IMRs for these groups
declined slightly between 1995 and
2000 but have not improved since.

Perinatal and Fetal Mortality

The 2005 PMR (per 1000 live births plus
specified fetal deaths) was 6.64 in
2005. This was not significantly differ-
ent from the 2004 rate of 6.73.45%6 The
PMR has been declining fairly consis-
tently for more than half a century.

8§Twenty-five reporting areas (California, Connecti-
cut, Delaware, District of Columbia, Florida, Idaho,
Kansas, Michigan, Montana, Nebraska, New Hamp-
shire, New Jersey, New Mexico, New York City, New
York State [excluding New York City]l, Ohio, Okla-
homa, Oregon, Rhode Island, South Carolina, South
Dakota, Texas, Utah, Washington, and Wyoming)
had implemented the 2003 revision of the US Stan-
dard of Certificate of Death by the beginning of
2007; the remaining 27 areas collected and re-
ported data in 2007 on the basis of the 1989 (unre-
vised) version of the death certificate.?
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EFMR, LFMR, NMR, and PNMR, United States, selected years: 1990, 2005, and 2006 (final) and 2007
(preliminary). 2 Data not available. EFMR represents early fetal deaths (20—27 weeks of gestation) per
1000 live births plus specified fetal deaths; LFMR, late fetal deaths (=28 weeks of gestation) per 1000
live births plus specified fetal deaths; NMR, neonatal deaths per 1000 live births; and PNMR, postneo-

natal deaths per 1000 live births.

In 2005, 25894 fetal deaths at =20
weeks of gestation were reported in
the United States.* The 2005 FMR was
6.22 per 1000 live births plus specified
fetal deaths. This was not significantly
different from the 2004 level of 6.28
or the 2003 level of 6.32. During 1990—
2003, the FMR declined by an average
of 1.4% per year.

No significant changes were observed
between 2004 and 2005 in either early
or late fetal morality. The EFMR for
2005 was 3.17; the LFMR was 3.14 (Fig
4). Virtually all the decrease in the
overall FMR from 1990 through 2003
can be attributed to declines in late fe-
tal mortality; early fetal mortality did
not decline.*

Geographic Variation

Table 5 presents information on infant,
neonatal, and fetal mortality accord-
ing to state for 2003—2005 combined.
Three years of data are combined to
produce more statistically stable state-
specific rates. Among states, IMRs
ranged from 4.78 per 1000 live births in
Minnesota to 10.74 in Mississippi. The
IMR for the District of Columbia was
12.22. State NMRs ranged from 3.18 in
Minnesota to 6.44 in Delaware. The
NMR for the District of Columbia was
8.54. State FMRs ranged from 2.62 in
New Mexico to 6.08 in Mississippi.
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States with the highest IMRs and FMRs
were clustered in the southeastern
United States.

Leading Causes of Infant Death

More than half of all infant deaths in
2007 (Table 6) were attributable to 5
leading causes: congenital malforma-
tions, deformations, and chromo-
somal abnormalities (accounting for
19.7% of all infant deaths); disorders
relating to short gestation and LBW,
not elsewhere classified (16.0%); sud-
den infant death syndrome (SIDS)
(7.2%); newborn affected by maternal
complications of pregnancy (6.1%);
and accidents (unintentional injuries)
(4.2%) .2 The 5 leading causes of infant
death were the same in 2006.4

INTERNATIONAL COMPARISONS

Table 7 shows births and IMRs for
2004, 2005, and 2006 for the United
States and 28 other countries with
populations of >2500000 and IMRs
less than the US rate in 2006.'® Final
2007 data are not available for the
United States and several other coun-
tries. Singapore and lIreland are ex-
cluded for having only 1 year of avail-
able data. The countries are ordered
from the lowest to highest IMR in 2006.
Seven countries had an IMR less than
half the US rate in 2006 (2005 for Hong
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TABLE 5 IMR, NMR, and FMR: United States
and Each State, 2003—2005 (Final)

State of Residence IMR2 NMRP FMRe
United States 6.83 4.56 4.09
Alabama 8.96 5.40 5.72
Alaska 6.45 3.24 3.90
Arizona 6.69 4.46 4.04
Arkansas 8.29 5.11 5.01
California 5.22 3.54 3.89
Colorado 6.27 4.57 3.88
Connecticut 5.53 4.03 3.53
Delaware 9.03 6.44 3.25
District of Columbia 12.22 8.54 4.65
Florida 7.24 4.66 4.61
Georgia 8.35 5.61 4.68
Hawaii 6.67 4.66 3.49
Idaho 6.12 3.92 4.20
Illinois 7.53 5.13 3.98
Indiana 7.87 5.30 4.19
lowa 5.40 3.40 3.56
Kansas 7.12 465 3.97
Kentucky 6.79 4.00 4.54
Louisiana 9.79 5.80 4.69
Maine 5.87 4.39 2.88
Maryland 8.00 5.77 454
Massachusetts 4.89 3.69 3.71
Michigan 8.02 5.59 3.65
Minnesota 478 3.18 3.41
Mississippi 10.74 6.21 6.08
Missouri 7.63 5.09 4.20
Montana 6.35 3.50 3.55
Nebraska 5.89 3.75 3.94
Nevada 5.86 3.69 4.50
New Hampshire 5.02 3.85 3.22
New Jersey 5.44 3.84 3.93
New Mexico 6.13 3.62 2.62
New York 6.02 424 4.53
North Carolina 8.58 5.95 4.67
North Dakota 6.35 4.81 3.21
Ohio 7.82 5.27 4.11
Oklahoma 7.86 463 4.15
Oregon 5.68 3.81 3.17
Pennsylvania 7.30 5.18 415
Rhode Island 6.20 478 3.30
South Carolina 9.03 6.08 5.37
South Dakota 7.18 4.26 3.39
Tennessee 8.87 5.67 424
Texas 6.45 419 3.64
Utah 492 3.39 3.37
Vermont 5.37 3.81 2.99
Virginia 7.50 5.18 3.91
Washington 5.39 3.39 3.62
West Virginia 7.73 484 464
Wisconsin 6.34 4.30 3.67
Wyoming 6.95 4.63 4.75

FMRs shown here are for fetal deaths of =24 weeks of
gestation to control for differences in state reporting re-
quirements and improve state-to-state comparisons. Fetal
deaths with no stated period of gestation are proportion-
ally distributed to <24 and =24 weeks.

a|nfant deaths (<1 year) per 1000 live births.

b Neonatal deaths (<28 days) per 1000 live births.

¢ Fetal deaths of =24 weeks of gestation per 1000 live
births plus specified fetal death.

1



TABLE 6 Deaths, Percentage of Total Deaths, and Mortality Rates for the 10 Leading Causes of
Infant Death: United States, 2006 (Final) and 2007 (Preliminary)

Causes of Death and International Ranka@ 2007 2006
Classification of Diseases, 10th Revision
Codes (Second Edition, 2004) n % Rate® n %  Rate”
All causes — 29241 1000 6773 28527 100.0 6688
Congenital malformations, deformations, and 1 5769 19.7 13386 5819 204 1364
chromosomal abnormalities (Q00—Q99)
Disorders related to short gestation and LBW 2 4678 160 1084 4841 170 1135
not elsewhere classified (P07)
Sudden infant death syndrome (R95) 3 2118 72 491 2323 8.1 54.5
Newborn affected by maternal complications 4 1770 6.1 41.0 1683 5.9 39.5
of pregnancy (P01)
Accidents (unintentional injuries) (VO1-X59) 5 1238 42 287 1147 40 269
Newborn affected by complications of 6 1139 3.9 264 1140 40 26.7
placenta, cord, and membranes (P02)
Bacterial sepsis of newborn (P36) 7 790 2.7 18.3 807 28 18.9
Respiratory distress of newborn (P22) 8 735 2.5 17.0 825 29 19.3
Neonatal hemorrhage (P50—-P52, P54) 9 614 2.1 14.2 618 22 145
Diseases of the circulatory system (100—199) 10 612 21 14.2 543 19 12.7

— indicates that data are not applicable.

aRank is based on 2007 data. For an explanation of ranking procedures, see ref ''.

b |MRs are per 100 000 live births.

Data source: Centers for Disease Control and Prevention/NCHS, National Vital Statistics System: mortality, 2007 and 2006

(www.cdc.gov/nchs/nvss/mortality_tables.htm).

Kong), and the rate was <<3.0 infant
deaths per 1000 live births for 4 coun-
tries. The US IMR declined by 2.6% be-
tween 2005 and 2006, after a plateau
from 2002 through 2005. Between 2004
and 2006, the IMR was stable for 10
other countries and declined distinc-
tively for 9 other countries. Discussed
elsewhere#48-52 gre potential reasons
that the United States has a higher IMR
than other industrialized countries.

DEATHS

There were 2423995 deaths in the
United States in 2007 (Table 1), 2269 less
than in 2006. Age-adjusted death rates
are better indicators of the risk of mor-
tality over time than crude death rates,
because they control for variations inthe
age composition of the population. The
age-adjusted death rate decreased sig-
nificantly by 2.1% from 776.5 deaths per
100 000 US standard population in 2006,
to 760.3 in 2007.2 This was a record low
for the United States.2*

In 2007, life expectancy at birth reached
arecord high of 77.9 years and was 80.7
years for white women, 77.0 years for
black women, 75.8 years for white men,
and 70.2 years for black men.2 The esti-
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mated life expectancy at birth for a given
year represents the average number of
years that a group of infants would be
expected to live if, throughout their life-
time, they were to experience the age-
specific death rates that prevailed dur-
ing the year of their birth.

Deaths Among Children

A total of 23976 children and adoles-
cents aged 1 to 19 years died in the
United States in 2007 (Table 8).2* The
death rate for children aged 1 to 19
years decreased by a statistically sig-
nificant 2.5% from 31.5 per 100 000
population in 2006 to 30.7 in 2007.

For all children aged 1to 19 years, the
leading cause of death was uninten-
tional injuries, which accounted for
42.1% of all deaths in 2007 and 42.9% of
all deaths in 2006. The second leading
cause of death was homicide, which
accounted for 11.5% of all deaths in
2007 and 12.4% of all deaths in 2006.
Between 2006 and 2007, the death rate
decreased significantly for uninten-
tional injuries, homicide, suicide, and
heart disease but did not change sig-
nificantly for the other leading causes
of death among children.
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TABLE 7 Number of Live Births and IMRs for
2004, 2005, and 2006 for Gountries of
>2 500 000 With IMRs Less Than the
United States in 2006

Country No. of Births IMR
2006 5006 2005 2004
Hong Kong 65626 1.8 23 27
Japan 1092674 26 28 28
Sweden 105913 28 24 3.1
Finland 58840 28 30 33
Norway 58545 32 31 3.2
Czech Republic 105831 33 34 37
Portugal 105449 33 35 3.8
France 796896 36 36 39
Austria 77914 36 42 45
Greece 112042 37 38 4.1
Italy 560010 38 38 39
Spain 481102 38 38 40
Germany 672724 38 39 4.1
Korea 451514 38 42 48
Denmark 64984 38 44 44
Israel 148170 40 44 46
Belgium 121382 40 37 38
Switzerland 73371 44 42 42
Netherlands 185057 44 49 44
Australia 265423 47 50 48
United Kingdom 748563 50 5.1 50
New Zealand 59193 5.1 5.1 5.6
Croatia 41446 52 57 6.1
Cuba 111323 53 62 5.8
Canada 350 181 54 53
Hungary 99871 57 62 66
Poland 374244 60 64 68
Malaysia 465112 62 66 65

United States 4265555 67 69 68

— indicates that data are not available.

aProvisional data.

Data source: Tables 9 and 15. In: United Nations Demo-
graphic Yearbook, 2007. New York, NY: United Nations;
2009:328-338, 405—413.

BIRTH RATES FOR TEENAGERS
INCREASING

Childbearing by US teenagers in-
creased in 2007 for the second consec-
utive year, in contrast with the long-
term decline in adolescent birth rates
that extended from 1991 through 2005
(Table 3)."Rates decreased 34% before
increasing 5% between 2005 and 2007.
The upward trend for teenagers dur-
ing 2005—2007 is similar to the concur-
renttrends in birth rates for women in
all age groups. Maternal demographic,
social, and health risks are of concern
for teenagers and women at the older
end of the reproductive age spectrum.
In this section, we highlight the recent



TABLE 8 Deaths and Death Rates for the 5 Leading Causes of Childhood Death in Specified Age
Groups: United States, 2006 (Final) and 2007 (Preliminary)

Age, Causes of Death and International Rank2 2007 2006
Classification of Diseases, 10th Revision Codes
(Second Edition, 2004) n % Rate® n % Rate®
Total: 1-19y
All causes — 23976 1000 30.7 24519 100.0 315
Accidents (unintentional injuries) (V01-X59, Y85-Y86) 110101 421 129 10527 429 135
Assault (homicide) (*U01-*U02, X85-Y09, Y87.1) 2 2768 115 35 3047 124 39
Malignant neoplasms (C00—C97) 3 1928 80 25 1959 80 25
Intentional self-harm (suicide) (*U03, X60—X84, Y87.0) 4 1647 69 2.1 1774 72 23
Congenital malformations, deformations, and 5 1043 44 13 1087 44 14
chromosomal abnormalities (Q00—Q99)
Diseases of heart (100109, 111, 113, 120—151) 6 688 29 09 74 32 10
Influenza and pneumonia (J09-J18)¢ 7 269 1.1 03 266 1.1 03
Cerebrovascular diseases (160—169) 8 216 09 03 222 09 03
Chronic lower respiratory diseases (J40—J47) 9 215 09 03 219 09 03
Septicemia (A40-A41) 10 203 08 03 222 09 03
14y
All causes — 4651 1000 282 4631 1000 284
Accidents (unintentional injuries) (V01-X59, Y85-Y86) 1 1566 337 95 1610 348 99
Congenital malformations, deformations, and 2 506 109 31 515 111 32
chromosomal abnormalities (Q00—Q99)
Assault (homicide) (*U01-*U02, X85-Y09, Y87.1) 3 365 78 22 366 79 22
Malignant neoplasms (C00—C97) 4 361 78 22 377 81 23

Diseases of heart (100—109, I11, 113, 120-151)

59y
All causes
Accidents (unintentional injuries) (V01-X59, Y85-Y86)
Malignant neoplasms (G00—C97)
Congenital malformations, deformations, and

chromosomal abnormalities (Q00—Q99)

Assault (homicide) (*U01-*U02, X85-Y09, Y87.1)
Diseases of heart (100-109, I11, 113, 120-151)

10-14y
All causes
Accidents (unintentional injuries) (VO1-X59, Y85-Y86)
Malignant neoplasms (C00—C97)
Assault (homicide) (*U01-*U02, X85-Y09, Y87.1)
Intentional self-harm (suicide) (*U03, X60—X84, Y87.0)
Congenital malformations, deformations, and

chromosomal abnormalities (Q00—Q99)

15-19y
All causes
Accidents (unintentional injuries) (V01-X59, Y85-Y86)
Assault (homicide) (*U01—*U02, X85-Y09, Y87.1)
Intentional self-harm (suicide) (*U03, X60—X84, Y87.0)
Malignant neoplasms (G00—C97)
Diseases of heart (100109, I11, 113, 120-151)

5 165 35 10 161 35 10

— 2697 1000 13.6 2735 100.0 139
1 949 352 48 1044 382 53
2 4711 175 24 459 168 23
3 191 71 10 182 67 09
4 133 49 07 149 54 08
5 92 34 05 90 33 05

— 3394 1000 16.7 3414 1000 166
1 1208 356 59 1214 356 59
2 458 135 23 448 131 22
5 206 60 10 24071 12
4 190 56 09 216 63 1.0
5 166 49 08 162 47 08

— 13235 1000 61.6 13739 100.0 64.4
1 6378 482 297 6659 485 312
2 2065 156 9.6 2291 167 107
5 1452 110 68 1855 113 73
4 638 48 30 675 49 32
5 316 24 15 360 26 1.7

— indicates that data are not applicable.

aRank is based on 2007 data. Ranking is shown for 5 leading causes for specified age groups (see ref '").

b Rate per 100 000 population in specified group.
¢New code J09 (influenza due to identified avian influenza virus)
Data source: Centers for Disease Control and Prevention/NCHS,
(www.cdc.gov/nchs/nvss/mortality_tables.htm).

changes in teenaged pregnancy and
birth rates.

Teenaged pregnancy and childbearing
are ongoing public concerns and the
focus of considerable public policy
debate. Infants born to teenaged
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was added to the category in 2007.
National Vital Statistics System: mortality, 2007 and 2006

mothers are at elevated risk of poor
birth outcomes, including higher rates
of LBW, preterm birth, and infant
death.3135% The limited educational, so-
cial, and financial resources often avail-
able to adolescent mothers add to their
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higher risk profile.* A recent study re-
vealed that the public costs of teenaged
childbearing in the United States are ap-
proximately $9 billion annually.

The 14-year decline in teenaged birth
rates began to slow in the early part of
this decade. At its 1991 peak, the rate
was 61.8 births per 1000 females aged
15 to 19 years; it decreased to 40.5 in
2005 and then increased to 42.5 in 2007.
The overall rate decreased ~3% per
year from 1991 to 2003, and then by only
1% per year from 2003 to 2005. Thus, the
recent increase was preceded by the
slowing decline but, nonetheless, caught
the public and the public health commu-
nity somewhat by surprise.

The recent increases between 2005 and
2007 were somewhat larger for older
teenagers aged 18 to 19 years (up 6%)
than for youngerteenagers aged 15to 17
(up 4%). Among population subgroups,
the increases have been largest for
American Indian or Alaska Native teenag-
ers (up 12% during 2005—2007). Rates
for non-Hispanic white and black teenag-
ers increased 5—6% each, whereas the
rate for Hispanic teenagers was essen-
tially unchanged.

The teenaged pregnancy rate (com-
puted from the sums of live births, in-
duced abortions, and fetal losses) for
2005 was down 2% from 2004, at 70.6
per 1000 women aged 15 to 19 years.6
In recent years, abortion rates have
dropped more rapidly than birth rates
among teenagers. Because abortion
estimates are not available for 2006
and 2007, it is not possible to assess
whether and to what extent teenaged
pregnancy rates have increased as
have birth rates. A recent analysis of
data from the Centers for Disease Con-
trol and Prevention Youth Risk Behav-
ior Survey revealed that the declines in
sexual activity and improvements in con-
traceptive use among high school stu-
dents, which were measured between
1991 and 2007, occurred entirely be-
tween 1991 and 2003, with no significant
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changes in these key behaviors since
2003.57 These patterns may be factors in
the recent upturn in 2006 and 2007 in
the teenaged birth rate. Data from
the 2006—2008 National Survey of
Family Growth (NSFG)%8 conducted by
the NCHS will help clarify changes in
sexual activity and contraceptive use
and the reasons behind these
changes for teenagers (and for adult
women), including possible changes
in attitudes toward childbearing. The
new data from the NSFG are expected
to be available by early 2010.
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