Vital and
Hedalth Statistics

Supplements to the
Monthly Vital
Statistics Report

Series 24.

Compilations of Data on Natality,
Mortality, Marriage, Divorce, and
Induced Terminations of Pregnancy
No. 8

These supplements to the Monthly Vital Statistics Report present data on
maternal and infant health data from the birth certificate, mortality by
occupation, firearm mortality, frends in pregnancies, and induced
terminations of preghancy. These reports were originally published in
1989-95.

|
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

Public Hedlth Service

Centeis for Disease Control and Prevention

National Center for Health Statistics

Hyattsville, Maryland
October 1996
DHHS Publication No. (PHS) 96-1958



Copyright information

All material appearing in this report is in the public domain and may be
reproduced or copied without permussion; citation as to source, however, is
appreciated.

Suggested citation

National Center for Health Statistics. Supplements to the monthly vital statistics
report. National Center for Health Statistics. Vital Health Stat 24(8). 1996



National Center for Health Statistics

Edward J. Sondik, Ph.D., Director
Jack R. Anderson, Deputy Director

Jacob J. Feldman, Ph.D., Associate Director for Analysis,
Epidemiology, and Health Promotion

Gail F. Fisher, Ph.D., Associate Director for Planning and
Extramural Programs

Jack R. Anderson, Acting Associate Director for
International Statistics

Stephen E. Nieberding, Associate Director for Management

Charles J. Rothwell, Associate Director for DataProcessing
and Services

Kenneth W. Harris, Acting Associate Director for Research
and Methodology

Division of Vital Statistics

Mary Anne Freedman, Director

James A. Weed, Ph.D., Deputy Director

Robert Bilgrad, Special Assistant to the Director

Robert J. Armstrong, Actuarial Adviser

Harry M. Rosenberg, Ph.D., Chief, Mortality Statistics Branch

Robert L. Heuser, Chief, Natality, Marriage, and Divorce
Statistics Branch

George A. Gay, Chief, Registration Methods Branch

William D. Mosher, Ph.D., Chief, Family Growth Survey Branch
James A. Weed, Ph.D., Acting Chief, Followback Survey Branch
Ronald Chamblee, Chief, Technical Services Branch

Robert J. Armstrong, Acting Chief, Statistical Resources Branch
Nicholas F. Pace, Acting Chief, Systems and Programming Branch



Contents

Advance report of maternal and infant health data from the birth certificate, 1991 .................. Vol. 42, No. 11, Supp
Advance report of maternal and infant health data from the birth certificate, 1990 .................. Vol. 42, No. 2, Supp
Advance report of new data from the 1989 birth Certificate .. ...oovuiinet it enennnnnnerrennnnnnns Vol. 40, No. 12, Supp
Mortality by occupation, industry, and cause of death: 12 reporting States, 1984 ................... Vol. 42, No. 4, Supp
Firearm mortality among children, youth, and young adults 1-34 years of age, trends and current

status: United States, 197988 ... .. .utiiiiittiiiti it et iii et eeaneeeanaaannnes Vol. 39, No. 11, Supp
Trends in pregnancies and pregnancy rates: Estimates for the United States, 1980-92 ............... Vol. 43, No. 11, Supp
Trends in pregnancies and pregnancy rates, United States, 1980-88 ..........ccvvtrreenennneenennn Vol. 41, No. 6, Supp
Induced terminations of pregnancy: Reporting States, 1988 .. .....vuitiirennrenneenneenannnennns Vol. 39, No. 12, Supp
Induced terminations of pregnancy: Reporting States, 1987 .. ...o.vvirvineinernneenneenneannenns Vol. 38, No. 9, Supp

Induced terminations of pregnancy: Reporting States, 1985 and 1986 .........coveeeennnrennnnnn. Vol. 37, No. 12, Supp



Vol. 42, No. 11, Supplement e May 11, 1994

Monthly

Vital

ostatistics Report

Final Data From the CENTERS FOR DISEASE CONTROLAND PREVENTION/National Center for Health Statistics

Advance Report of Maternal and Infant Health Data
from the Birth Certificate, 1991

Contents
Introduction................ 1
Medical risk factors ......... 2
Tobaccouse ............... 2
Alcoholuse ................ 4
Maternal weight gain........ 5
Obstetric procedures......... 6
Complications of labor

and/or delivery ............ 7
Method of delivery .......... 7
Abnormal conditions of

newborn.................. 9
Congenital anomalies ... ... 10
References ............... 10
Listoftables.............. 13
Technical notes............ 30

Introduction

Since the 1989 data year, informa-
tion has been available on a wide variety
of important maternal and infant health
factors affecting birth outcome. These
include medical and life-style risk factors
of pregnancy and birth, obstetric

procedures performed, complications of
labor and/or delivery, method of delivery,
and abnormal conditions and congenital
anomalies of the newborn. This major
enhancement of medical and health data
available on an annual basis for mothers
and babies greatly expands the scope of
information on pregnancy outcome in the
United States (1,2). This is the third
report focusing on these new data.
Similar information for 1989 and 1990
has been pfesented in earlier reports
(3,4). Demographic information for 1991
births, as well as 1991 data on topics such
as prenatal care, low birthweight, and
preterm births, were presented in a recent
report (5).

The data available for 198991
reflect a significant departure from prior
years in birth certificate content and
format. Checkboxes are used extensively
to obtain detailed medical and health data
requested. Uniform reporting and a spe-
cific focus on the requested data are
facilitated by the new format.

As of 1991, all States and the District
of Columbia had implemented the new

birth certificate. Although most States
adopted the revision in its entirety, there
are some exceptions. Some States did not
include every item in their revisions:
Tobacco and alcohol use, weight gain,
and congenital anomalies were not
reported or were not in the requested
format by some States. In addition, for
checkbox items reported by all States,
some States did not include each
checkbox for a particular item. As a con-
sequence, the total number of births in
the areas reporting each factor or condi-
tion and the number of births for which
the information is not stated will vary to
reflect the differing number of States
reporting the specific factor or condition.
These variations are indicated in the
tables.

Over the 3-year period, 1989-91,
there have been improvements in the
completeness of reporting of the new
items, as physicians, midwives, medical
records personnel, and others become
familiar with the birth certificate form.
The proportion of records with missing
information did not exceed 5 percent for
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any item, except maternal weight gain
(13 percent).

" Rates for medical and health infor-
mation reported in the checkboxes for
medical risk factors, obstetric procedures,
complications of labor and/or delivery,
and abnormal conditions of the newborn
are expressed as the number of births
with the specific factor per 1,000 total
live births in the specified group. Rates
for congenital anomalies are expressed
per 100,000 total live births in the speci-
fied group. Brief medical definitions for
each of the factors as well as definitions
of the rates by method of delivery are
presented in the “Techaical notes.”

All data are shown by race of
mother. For ease and clarity of writing,
the terms “mothers” and ‘“women” are
used interchangeably for ‘‘births” or
“infants,” for example, “births to black
mothers” or “black infants.” Although
data are shown by race and Hispanic
origin of the mother in the tables, this
does not imply that differences shown are
racial or genetic per se. Differences
between white and black women or
between Hispanic and non-Hispanic
women, for example, are often due to the
lower income and educational levels of
minority women, their limited access to
health care and health insurance, the
neighborhoods in which they live, and
other factors.

In addition to the tables included in
this report, the analysis that follows
draws on more detailed tabulations not
shown in the report. These additional
tabulations are available on request from
the Division of Vital Statistics, by writing
to the address on the back of this report.

Medical risk factors

Women for whom certain medical
risk factors are present during pregnancy
face an increased risk of poor birth out-
come. In particular, the incidence of low
birthweight (less than 2,500 grams or 5 Ib
8 oz) may be elevated and some birth
defects may be more likely (6). Low
birthweight in turn is closely linked with
infant morbidity and mortality (7) and
developmental delays in childhood.
Obstetric and delivery procedures can be
affected when certain medical risk factors
are present (6,8). For example, diabetes,
hypertension, and genital herpes are asso-
ciated with elevated cesarean delivery

rates. Pregnant women with diabetes
andfor anemia may also require other
specific prenatal care interventions. Infor-
mation on the presence or absence of
medical risk factors was not reported for
4 percent of U.S. births in 1991, about
the same level as in 1990.

In 1991 as in 1989 and 1990, the
most frequently reported risk factors were
anemia, diabetes, and pregnancy-
associated hypertension, with rates of
188 to 273 per 1,000 live Dbirths
(table 1). The 1991 rates for anemia and
diabetes were 3 and 10 percent higher,
respectively, than the 1990 rates. Rates
for cardiac disease, acute or chronic lung
disease, herpes, and hydramnios/oligohy-
dramnios were higher in 1991 than in
1990, while rates for eclampsia, incompe-
tent cervix, previous infant of 4,000
grams (8 1b 14 oz) or more, previous
preterm  or  small-for-gestational-age
(SGA) infant, and uterine bleeding
declined. The rates for other factors were
essentially unchanged.

Teenage mothers have substantially
elevated rates for anemia (27.9 per 1,000)
and pregnancy-associated hypertension
(32.4), a pattern that has been observed
previously (3,4). The rates for anemia
generally dropped with increasing
maternal age, to a low of 14.4 for
mothers ages 30-34 years, and then rose
thereafter to 16.2 for mothers in their
forties. This U-shaped pattern of occur-
rence was also observed for hy-
dramnios/oligohydramnios, pregnancy-
associated hypertension, eclampsia, and
acute or chronic lung disease.

Rates for other medical risk factors
increased fairly steadily as age of mother
advanced. The most notable of these is
diabetes, with rates increasing from 7.9
for teen mothers to 65.8 for mothers in
their forties. Other factors with this pat-
tern of occurrence are cardiac disease,
genital herpes, chronic hypertension,
incompetent cervix, previous infant of
4,000 grams or more, previous preterm or
SGA infant, and uterine bleeding.

The patterns of rates for most risk
factors by age for white and black women
were fairly similar, but substantial racial
disparities were noted in the rates of
occurrence for certain factors. For
example, rates for black women for three
factors—anemia, chronic hypertension,
and eclampsia—were 52-116 percent
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greater than comparable rates for white
women. In contrast, the rates for previous
infant of 4,000 grams or more were much
higher for white women. Although the
overall rates for pregnancy-associated
hypertension were similar for white and
black women, the rates for older black
women were considerably higher than for
older white women.

Mothers with  certain  selected
medical risk factors face a sharply
elevated risk (17-30 percent) of giving
birth to a low-birthweight infant. These

factors include hydramnios/oligohy-
dramnios, chronic and pregnancy-
associated  hypertension, eclampsia,

incompetent cervix, previous preterm or
SGA infant, and uterine bleeding. Dia-
betes, in contrast, is linked with an
increased risk of macrosomia or unusu-
ally high birthweight. For example, of
babies born to diabetic mothers in 1991,
16.9 percent weighed 4,000 grams or
more compared with 10.6 percent of all
births. Similarly, mothers who have pre-
viously had a heavier-than-average baby
are at greater risk of repeating that pat-
tern. Most of the same risk factors asso-
ciated with high levels of low birthweight
are also associated with greater risk of
preterm delivery (prior to 37 completed
weeks of gestation). These include
hydramnios/oligohydramnios,  chronic
hypertension, eclampsia, incompetent
cervix, previous preterm or SGA infant,
and uterine bleeding, with preterm rates
of 20 percent or more compared with
11 percent of all births.

Tobacco use during preghancy

It has been long acknowledged that
cigarette smoking during pregnancy is
strongly associated with reduced infant
birthweight, premature delivery, and
intrauterine growth retardation (9-11).
Low birthweight in turn is among the
major predictors of infant mortality and
infant and childhood morbidity. Maternal
smoking has been associated in numerous
studies with elevated rates of sudden
infant death syndrome (SIDS) even after
controlling for other risk factors (12-14).
SIDS itself is closely linked with low
birthweight.

Tobacco adversely affects pregnancy
outcome through several mechanisms.
One of the most important of these is that



carbon monoxide from tobacco smoke is
carried into the fetal blood supply and
deprives the growing infant of oxygen
(11,15).

In 1991, 46 States and the District of
Columbia (accounting for 76 percent of
births in the United States) reported
tobacco use on the birth certificate. Data
were not provided at all, or were not in
the necessary format by California,
Indiana, New York, and South Dakota.
Information was reported for all but
4 percent of the records in the reporting
States.

Smoking during pregnancy was
reported by 17.8percent of women
giving birth in 1991, a decline from
18.4 percent reported in 1990 and
19.5 percent reported in 1989 (table 2 for
1991 data) (3,4). These levels are compa-
rable to those reported in the 1988
National Maternal and Infant Health
Survey (16).

‘White mothers were more likely to
smoke than black mothers, a pattern
reported in 1989 and 1990 as well. In
1991, 18.8 percent of white mothers were
smokers compared with 14.6 percent of
black mothers, both lower than the 1990
levels (19.4 percent of white mothers and
15.9 percent of black mothers). Smoking
is generally uncommon among Asian
women, with rates of 2-8 percent
reported for Chinese, Japanese, Filipino,
and other Asian mothers. Only Hawaiian
women have a relatively high smoking
rate, 19.4 percent. The smoking rate for
American Indian mothers is also high,
22.6 percent (17) (tabular data not
shown). Caution should be exercised in
interpreting the data on smoking for
Asian mothers (except Hawaiians).
Maternal tobacco use was not reported on
the birth certificates of California and
New York, which together accounted for
4366 percent of the births in each Asian
subgroup (except Hawaiian). However,
the data are believed to be generally
reliable because other studies have also
found that the smoking rates for Asian
mothers are low (18).

Tobacco wuse during pregnancy
declined for mothers in most age groups
in 1991. The patterns by age however
were unchanged. Mothers aged 18-19
and 20-24 years had the highest smoking
rates, 21.5 percent and 21.2 percent,

respectively. Mothers under 15 (7.6 per-
cent) and 40 years of age and older
(11.9 percent) had the lowest smoking
rates.

Of mothers who smoked, a majority
(61 percent) smoked half a pack daily or
less (10 cigarettes or fewer) and 21 per-
cent smoked 5 cigarettes or fewer per
day. However, one-third of mothers were
reported as heavy smokers, that is, 16-20
cigarettes or more per day.

The number of cigarettes smoked
increased as age of mother advanced. Of
teens who smoked, 7 in 10 smoked half a
pack of cigarettes or less per day, and just
3 percent smoked more than a pack daily.
Conversely, 54-57 percent of women in
their thirties smoked less than half a pack
of cigarettes per day and 7-10 percent
smoked more than a pack per day.

Not only were white mothers more
likely than black mothers to smoke
during pregnancy, those who smoked
were heavier smokers. Among white
mothers, 57 percent smoked half a pack
or less and 6 percent smoked more than a
pack daily. In contrast, among black
smokers, 77 percent smoked half a pack
or less and just 3 percent smoked more
than a pack.

The patterns of smoking by age
differ considerably for white and black
mothers. Smoking levels for white
mothers were highest for women in age
groups 15-24 years. The rate for older
white teens was especially high, 27 per-
cent, but even among white teens 15-17
years, nearly one-fourth were reported as
smokers in 1991. Conversely, smoking
rates among black mothers increased
steadily with age, from 2 percent of teens
under 15 years to 22 percent of women
aged 30-34, and then declined.

Hispanic mothers have been shown
repeatedly to have very low smoking
rates (17-21). Data from the 1991 birth
certificate confirm this, although as noted
above for Asian women, the data on
tobacco use by Hispanic mothers are
affected by the lack of data for New York
and California, both States with large
Hispanic populations. In 1991, 6 percent
of Hispanic mothers as a group were
smokers compared with 21 percent of
white non-Hispanic and 15 percent of
black non-Hispanic mothers. Among the
Hispanic subgroups, Mexican and Central
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and South American mothers had the
lowest smoking rates, 5 and 3 percent,
respectively, followed by 6-13 percent of
Cuban, Puerto Rican, and “other” and
unknown Hispanic mothers (table 3). Not
only do Hispanic women have generally
low smoking rates, the rates are even
lower for foreign-born than for U.S.-born
Hispanic women (22).

Smoking rates by maternal age
varied little for mothers with low overall
smoking rates. Thus, 4-6 percent of
Mexican mothers, 2—4 percent of Central
and South American mothers, and
6—7 percent of Cuban mothers were
smokers. The rates by age were more
varied for Puerto Rican (9-14 percent)
and other and unknown Hispanic women
(7-12 percent).

Smoking rates by maternal age
varied more substantially by race for non-
Hispanic mothers. The rates for all black
women and black non-Hispanic women
were essentially the same at each age
group because very few black women are
Hispanic.

In contrast, the smoking rates for all
white women were somewhat lower than
the rates for white non-Hispanic women
at each age. This reflects the substantial
proportion of white births that are to
Hispanic mothers (19 percent) whose
smoking rates are very low. Among white
non-Hispanic mothers, the proportion
who smoked ranged from 12 percent for
mothers in their forties to 32 percent for
mothers aged 18-19 years, the highest
age-specific smoking rate for any racial
or ethnic group.

Smoking rates vary in a distinctive
pattern by maternal education (table 4).
The highest rates are consistently
observed for mothers with 9-11 years of
formal schooling, 32 percent in 1991.
High school graduates and women with a
grade school education had similar
smoking rates, 18-21 percent. The lowest
rate was for college graduates, 4 percent.
Among women with the highest smoking
rates, those with 9-11 years of schooling,
the proportion who smoked is higher than
40 percent for women aged 25-34 years
(tabular data not shown).

The disparity in smoking rates by
education is observed for white and black
mothers. White mothers are much more
likely than black mothers in each
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education category (except college gradu-
ates) to have smoked. Among mothers
with 9-11 years of school, for whom the
racial differential is largest, white
mothers were 86 percent more likely than
black mothers to have smoked. White and
black mothers with at least 1 year of
college had very similar smoking rates.

Mothers with the lowest smoking
rates also smoked the fewest cigarettes.
Thus, nearly three-quarters of college
graduates smoked half a pack of ciga-
rettes or less compared with 59 percent of
mothers with 9-11 years of schooling.
Conversely, women with 9-11 years of
schooling were much more likely than
college graduates to smoke more than
half a pack a day (41 percent compared
with 28 percent).

Maternal smoking has been linked in
many studies to a sharply elevated rate of
low birthweight (10,11). Birth certificate
data available now for 3 years have cor-
roborated this finding. In 1991, 11.4 per-
cent of births to smokers compared with
6.4 percent of births to nonsmokers were
of low birthweight (less than 2,500 grams
or 5 Ib 8 oz) (table 5). These levels have
been essentially the same since 1989.
‘When the rates are examined by maternal
age, it is apparent that the disparity
worsens for each older age group. Even
among teen mothers, whose risk of
bearing a low-birthweight infant is rela-
tively high, the low-birthweight rate was
10-21 percent higher for smokers than
for nonsmokers. For women in their early
twenties, the differential was 52 percent.
At older ages, births to mothers who
smoked were at more than double the risk
of low birthweight.

These patterns were observed for
both white and black infants. For white
births, the proportions low birthweight by
smoking status were 9.6 percent for
smokers and 5.0 percent for nonsmokers.
The proportions were much higher for
black births (21.8 percent for smokers
compared with 12.1 percent for non-
smokers), but the disparity by smoking
status was still evident. The severely
adverse impact of smoking on low-
birthweight levels was observed for white
and black mothers in each age group and
worsened with advancing maternal age.

The number of cigarettes smoked
daily can exacerbate the effect of

smoking on birthweight (10,17). The
percent low birthweight for even the
lightest smokers (five cigarettes or fewer)
was substantially higher than the percent
for nonsmokers (10.6 percent compared
with 6.4 percent). However, the effect of
smoking is worsened when the mother is
a heavy smoker. In 1991 the proportion
low birthweight increased to 16.9 percent
for births to mothers smoking more than
two packs of cigarettes daily (tabular data
not shown). The proportion for white
births rose from 8.0 percent for the
lightest smokers to 14.5 percent for the
heaviest smokers. For black births the
increase was from 19.0 percent for the
lightest smokers to 32.7 percent for the
heaviest smokers. There is clearly no
low-smoking level that is advantageous
for infant birthweight.

The overall impact of maternal
smoking on low birthweight in the United
States can be estimated by assuming that
no pregnant women smoked during preg-
nancy and that the low-birthweight rate
for nonsmokers by age and race applied
to all women. In 1991 low birthweight
would have been about 13 percent lower
than the actual levels if no pregnant
women smoked; the incidence of low
birthweight would have been about
6.2 percent rather than 7.1 percent.

Alcohol use during pregnancy

Alcohol use during pregnancy is also
a risk factor for poor pregnancy outcome.
Studies have shown that heavy alcohol
use causes a variety of adverse effects.
The most severe of these is fetal alcohol
syndrome, which is characterized by
growth retardation; facial malformations;
and dysfunctions of the central nervous
system, including mental retardation and
behavioral disorders (23). Alcohol con-
sumption has also been shown to affect
infant Dbirthweight independently of
tobacco use and other maternal and infant
characteristics (17,24).

Alcohol use was reported on the
birth certificates of 47 States and the
District of Columbia in 1991. This infor-
mation was not available for California,
New York, and South Dakota. The items
on the birth certificate asked if the mother
used alcohol during pregnancy and, if so,
the average number of drinks per week;
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this information was not provided on
4 percent of the birth certificates in the
reporting area.

Reported alcoho! use declined for
mothers in all racial and Hispanic-origin
groups from 1990 to 1991. In 1991,
2.9 percent of births were to mothers who
reported alcohol use (table 6). Black
mothers were slightly more likely than
white mothers to report alcohol use,
3.4 percent compared with 2.7 percent.
Asian mothers generally reported low
rates of alcohol use, ranging from
0.9 percent  (Filipino and  other
Asian/Pacific Islander women) to 3.0 per-
cent (Hawaiian mothers). The highest
reported rate was for American Indian
women, 7.3 percent (tabular data not
shown).

Hispanic mothers also have low
reported rates of alcohol use, 1.4 percent
overall. Central and South American
mothers and Cuban mothers had the
lowest reported rates of alcohol use,
0.8-0.9 percent, and Puerto Rican
mothers, the highest, 2.6 percent
(table 7). Because data on alcohol use
were not reported for California and New
York, where 40—66 percent of mothers in
Asian and Hispanic subgroups reside
(except Hawaiians and Cubans), the rates
for alcohol use for these groups should be
interpreted cautiously.

Alcohol use during pregnancy is
clearly substantially underreported. Other
studies that utilized personal interviews
and written questionnaires found levels of
alcohol use during pregnancy of 20 per-
cent or more (25,26). It is believed that
the underreporting results partly from the
wording of the question on the birth
certificate. The focus is on the number of
drinks per week, which probably discour-
ages the reporting of alcohol use by
women who have perhaps one or two
drinks per month. Another factor causing
underreporting is probably the possible
stigma associated with drinking, espe-
cially during pregnancy.

The proportion of mothers for whom
alcohol use is reported increased steadily
with advancing maternal age, from
0.9 percent of teens under 15 to about
4 percent of mothers aged 35 and older.
The pattern is similar for white women;
for black women, reported alcohol use
increased to a peak of 5.6-5.7 percent for



women aged 30-39 years, and then
declined thereafter.

Among women who drank during
pregnancy, 62 percent reported one drink
per week or less, 16 percent reported two
drinks, 10 percent reported three to four
drinks, and 12percent reported five
drinks or more. Black women were not
only more likely than white women to
report alcohol use, they also had more
drinks per week. For example, 41 percent
of black mothers reported three drinks or
more weekly compared with 17 percent
of white mothers.

The relationship of alcohol use with
mother’s educational attainment is not
consistent. The highest reported drinking
rate is for mothers with 9-11 years of
schooling, 3.5 percent, but mothers who
are college graduates had only a slightly
lower rate of 3.1 percent (tabular data not
shown).

Other data from 1991 birth certifi-
cates show that maternal alcohol use,
even though underreported, has a detri-
mental effect on pregnancy outcome. The
proportion low birthweight for babies
born to drinkers was 12.1 percent com-
pared with 7.1 percent of births to non-
drinkers. The detrimental effect of
drinking is increased with heavier
drinking. The percent low birthweight
increased from 8.6 percent for births to
women having one drink per week or less
to 23.2 percent for births to women
having five drinks or more. Furthermore,
studies have shown that when tobacco
use is combined with alcohol use, there is
an additional adverse impact on infant
birthweight (17).

Maternal weight gain

Maternal weight gain during preg-
nancy is strongly related to infant birth-
weight (27,28), length of gestation (29),
and fetal growth (30), which in turn are
important determinants of infant mor-
bidity and mortality. Since 1989 informa-
tion on maternal weight gain has been
available from certificates of live birth. In
1991 the District of Columbia and all
States except California (representing
85 percent of all births) included this item
on their birth certificate. For these
reporting areas, information on weight
gain was missing from 13 percent of the
birth certificates.

In 1990 the Institute of Medicine
(IOM) of the National Academy of Sci-
ences issued guidelines for maternal
weight gain, which were substantially
higher than those previously recom-
mended by the medical community. The
new guidelines were geared to the
mother’s weight and height and recom-
mended that a mother of average size
gain 25-35 pounds for optimum preg-
nancy outcome (31). In 1991, 35.1 per-
cent, or about ome in three mothers,
gained 26-35 pounds (table 8), a slightly
reduced percent than in 1990 and 1989
(35.6 percent). Concomitantly, mothers
were more likely in 1991 than in 1990 to
gain at least 36 pounds (28.8 percent
compared with 28.4 percent), or to gain
less than 21 pounds (20.7 percent com-
pared with 20.3 percent). A shift in
weight gain from 26-35 pounds to higher
gains and an increase in weight gains of
less than 21 pounds is evident for all
periods of gestation. Because of this com-
pensating shift in the weight gain distri-
bution, the median weight gain in 1991
was the same as in 1990, 30.4 pounds.

In 1991, as in previous years, a far
higher proportion of black than white
mothers gained less than 21 pounds
(30.9 percent compared with 18.3 per-
cent). This low a weight gain is associ-
ated with a greatly increased likelihood
of a low-birthweight outcome (less than
2,500 grams, or 5 Ib 8 oz). Consistent
with these lower weight gains, black
mothers were less likely than white
mothers to gain at least 36 pounds
(25.1 percent compared with 29.8 per-
cent). The median weight gain of black
mothers was about 2% pounds less than
that of white mothers (28.0 pounds versus
30.6 pounds).

One of the reasons for the lower
weight gains of black mothers is that
period of gestation is substantially shorter
for black infants, and weight gain is
reduced for shortened gestational periods.
But in addition, as indicated in table 8,
regardless of period of gestation, black
mothers have a lower median weight gain
than white mothers and are far more
likely to gain less than 21 pounds. For
gestations of 40 weeks and longer, more
than one in four black mothers had this
minimum weight gain compared with one
in six white mothers. A recent study
found that medical advice about weight
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gain differed substantially for white and
black mothers, with black mothers sig-
nificantly more likely to report advice
below the then-current medical commu-
nity recommendations (32).

There are also substantial differen-
tials in weight gain among other racial,
national origin, and Hispanic-origin
groups. About one in four American
Indian, Japanese, and “Other”” Asian and
Pacific Islander mothers (a group which
includes Cambodian, Asian Indian, and
Vietnamese mothers) compared with one
in five Chinese, Filipino, and Hawaiian
mothers gained less than 21 pounds.
Among Hispanic-origin groups, Mexican,
Puerto Rican, and Central and South
American mothers were more likely to
have a minimal weight gain (22-27 per-
cent) than Cuban mothers (17 percent)
(tabular data not shown). However, when
interpreting data on weight gain for
Hispanic-origin and Asian mothers, it
should be kept in mind that California,
where 41 percent of Hispanic mothers
and 40 percent of Asian mothers resided
in 1991, does not request weight gain on
birth certificates.

Weight gain also differs substantially
by maternal age. Mothers in the youngest
and oldest years of childbearing are at
highest risk of a low weight gain, and
women in their mid- to late twenties and
early thirties are at lowest risk; 23 percent
of teemage mothers and 26 percent of
women 40-49 years of age gained less
than 21 pounds compared with 19 percent
of women in their mid-twenties to early
thirties.

An  additional factor strongly
affecting weight gain is the mother’s edu-
cational attainment, with weight gain
increasing noticeably with additional
years of schooling. Twice the proportion
of mothers with less than 12 years of
schooling (28 percent) gained less than
21 pounds than mothers with 16 years of
education or more (14 percent).

As noted earlier, weight gain has a
profound effect on birthweight. In 1991
the percent low birthweight declined
steadily with increased weight gain, from
15.6 percent for weight gains of less than
16 pounds to 4.0 percent for weight gains
of 41-45 pounds, and then increased
slightly to 4.4 percent for weight gains of
46 pounds or more (table9). A very
similar pattern is evident for gestations of
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under 37 weeks, 37-39 weeks, and 40
weeks and over for both white and black
mothers. However, for each weight-gain
category, black babies are more likely
than white babies to have a low birth-
weight, and the racial differential
increases markedly as period of gestation
lengthens (table 9). Because of this racial
differential, which was noted in previous
studies (27,33), the IOM recommended
that black women should strive for
weight gains toward the upper end of the
ranges recommended for white women
with similar prepregnancy weight for
height (31). A recent study found that the
infants of black women showed a consis-
tent increase in birthweight as weight
gain met or exceeded the 1990 IOM
guidelines for their weight and height,
supporting the IOM suggestion that black
women gain at the upper end of the
recommended range (30).

With added weight gain, the decline
in low birthweight is as substantial for
black as for white babies. For example,
for white births low birthweight declined
from 12.6 percent for weight gains of less
than 16 pounds to 3.8 percent for weight
gains of 41 pounds or more, or a
70-percent decline; for black births the
comparable decline with increased
weight gain was from 23.3 percent to
6.5 percent, a decline of 72 percent.

A similar pattern of a reduced inci-
dence in low birthweight with increased
maternal weight gain is evident for all
Hispanic-origin groups (table 10). In
1991 information on maternal weight
gain for Hispanic-origin births was avail-
able from the District of Columbia and
from all States except New Hampshire
and California (85 percent of all births in
the United States).

Low birthweight was three to four
times as prevalent for Hispanic mothers
who gained less than 16 pounds as for
those who gained 46 pounds or more
(table 10). For all Hispanic-origin groups
combined the decline in low birthweight
was from 12.1 percent for gains of less
than 16 pounds to 4 percent for gains of
at least 41 pounds. The decline in low
birthweight with added weight gain was
especially striking for Puerto Rican
births. Overall, the percent low
birthweight for Puerto Rican babies was
9.5, or 40 percent higher than the average

for all Hispanic births (6.8 percent).
When the weight gain of Puerto Rican
mothers reached 41 pounds or greater,
low birthweight dropped to 5.1 percent,
or just 24 percent higher than the average
for Hispanic-origin mothers (4.1 percent).

Obstetric procedures

In 1991 information on obstetric pro-
cedures was not reported for 3 percent of
the births. The rates for these procedures
can be examined by maternal and infant
characteristics and measurements of birth
outcome.

The most prevalent procedure
reported in 1991 was electronic fetal
monitoring (EFM), which was developed
to detect early signs of fetal distress
during labor and has been associated with
lowered perinatal mortality and increased
surgical intervention (34). EFM was used
for 76 percent of all live births in 1991
(table 11) compared with 73 percent in
1990 and 68 percent in 1989. Data from
two surveys conducted by the National
Center for Health Statistics (NCHS) dem-
onstrate that EFM usage rose substan-
tially during the 1980’s, from 45 percent
in 1980 to 62 percent in 1988 (35). In
1991 the difference in EFM usage
between low-birthweight births (less than
2,500 grams or 5 lb 8 oz) and births of
2,500 grams or more was only 1 percent
(tabular data not shown). The rates by
age of mother range from 72 to 76 per-
cent for this procedure, with the highest
level (76 percent) for the youngest age
group (less than 20 years of age). All age
groups experienced increases of 3 to
4 percent in EFM compared with 1990;
EFM also showed an increase between
1989 and 1990. Increases in EFM were
observed for both white and black
mothers for all ages.

In 1991, 24 percent of all live births
did not receive EFM, and according to
the American College of Obstetricians
and Gynecologists, “Currently available
data support the conclusion that, within
specified intervals, intermittent ausculta-
tion (listening to sounds within the body
with or without a stethoscope) is equiva-
lent to continuous electronic fetal moni-
toring in detecting fetal compromise”
(36). Thus, these births did not
necessarily run an additional risk of
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undetected fetal compromise.

Ultrasound usage can improve the
dating of gestational age (37) and is
helpful in confirming conditions such as
unclear vaginal bleeding (38). According
to data from the birth certificate, 56 per-
cent of mothers who had live births in
1991 received ultrasound compared with
52 percent in 1990 and 48 percent in
1989. Results from the 1988 National
Maternal and Infant Health Survey show
ultrasound usage at 63 percent (16). This
suggests that there may be underreporting
of ultrasound on the birth certificate.
Increases from 1990 by age ranged from
5 to 8 percent. For mothers in all age
groups at least 54 percent had ultrasound.
The variation in the receipt of ultrasound
by age for white mothers was small
(5658 percent). For black mothers the
levels were slightly lower than for white
mothers and also showed a small range
by age (51-52 percent).

The overall rates of stimulation of
labor and induction of labor in 1991 were
121 and 105 per 1,000 live births, respec-
tively. Mothers 25-29 years of age had
the highest rate of ‘stimulation of labor
(124 per 1,000) and mothers 40-49 years
of age had the lowest rate (117 per
1,000). Induction of labor rates had a
slightly larger range by age, from 90 for
the youngest mothers to 114 for the
oldest mothers. For both black and white
mothers, rates for induction of labor were
lowest for the youngest mothers and
highest for the oldest mothers, with rates
by age up to 36 percent lower for black
mothers as compared with white mothers.
The rates of both of these procedures
increased from 1990 for both black and
white mothers in all age groups.

Both of these procedures were more
likely to occur for births where infant
birthweight was higher. The range in
rates between infants weighing less than
2,500 grams (low birthweight) and those
over 4,000 grams (macrosomia) for
stimulation of labor was from 81 to 130
per 1,000 live births and for induction,
from 84 to 148. These differences by
birthweight were most pronounced for
mothers whose weight gain during preg-
nancy was more than 36 pounds for
stimulation and for mothers gaining less
than 20 pounds for induction (tabular
data not shown).



Amniocentesis, an invasive prenatal
diagnostic procedure performed between
the 15th and 16th week of gestation to
detect genetic disorders, was reported for
32 of every 1,000 live births in 1991, a
decrease of 6 percent from 1990. The rate
of amniocentesis for the oldest age group
(4049 years of age) was 16 times the
rate for the youngest mothers (188 com-
pared with 12 per 1,000). Similar differ-
ences by age were observed for white
mothers. For black mothers the difference
between the oldest and youngest age
groups was twelvefold (106 compared
with 9 per 1,000). White mothers were
nearly twice as likely as black mothers to
have had amniocentesis (34 compared
with 18 per 1,000). The percent differ-
ence between the rates for white and
black mothers was smallest for mothers
20-29 years of age and largest for
mothers 35-39 years of age.

Tocolysis, which is used to avoid
preterm births, was the least prevalent of
procedures identified on the birth certifi-
cate and for the second consecutive year
showed no change from the previous year
(16 per 1,000 live births). White mothers
were more likely than black mothers to
have received tocolysis, a reversal from
1990C. This was caused by an increase in
the rate for white mothers (5 percent) and
a decline for black mothers (18 percent).
By age, the highest rates in 1991 were for
black and white mothers under 20 years
of age (16 and 19 per 1,000).

Rates for the six selected procedures
vary by the education of mother, birth-
weight and gestational age of the infant,
and month prenatal care began (tabular
data not shown). All of these procedures
had higher rates for mothers with 13
years of education or more compared
with mothers who had less schooling.
The rates for amniocentesis showed the
greatest percent difference between
mothers with 13 years of education or
more and mothers with less education (47
and 20 per 1,000 live births). The same
pattern is observed for black and white
mothers. Mothers giving birth to low-
birthweight infants or preterm (less than
37 completed weeks of gestation) infants
were much more likely than normal birth-
weight and term births to have had
amniocentesis (1.8 and 1.7 times) or
tocolysis (5.9 and 5.3 times). However,

these mothers were less likely to have
had labor induced or stimulated. The
rates for all six of these procedures were
higher for mothers who began prenatal
care in the first trimester of pregnancy
compared with mothers who began pre-
natal care later.

Complications of labor and/or
delivery

In 1991 information on complica-
tions of labor and/or delivery was not
reported on less than 4 percent of the
birth certificates. Six complications were
reported at a rate greater than or equal to
30 per 1,000 live births: Meconium,
moderate/heavy (61 per 1,000), fetal dis-
tress (43 per 1,000), breech/mal-
presentation (38 per 1,000), cephalo-
pelvic disproportion (35 per 1,000), pre-
mature rupture of membrane (33 per
1,000), and dysfunctional labor (30 per
1,000). The least common complications
were anesthetic complications and sei-
zures during labor, which occurred less
than once per 1,000 live births (table 12).

Febrile, precipitous labor, and other
excessive bleeding were the only compli-
cations in 1991 with increases in rates at
least 2 percent over the previous year.
There were little or no changes in the
rates for fetal distress; dysfunctional
labor; breech/malpresentation; seizures
during labor; and meconium, mod-
erate/heavy. The remaining seven compli-
cations had lower rates in 1991. For
white mothers the increases and
decreases showed the same pattern as for
all races except fetal distress (no change)
and seizures during labor (decrease). For
black mothers 11 complications had
lower rates in 1991; febrile, other exces-
sive bleeding, precipitous labor, and fetal
distress were higher than in 1990.

Distinctions by age of mother were
observed in the rates of three of the six
most prevalent complications. Meconium
and fetal distress had the highest rates for
the youngest (under 20 years of age) and
oldest (4049 years of age) mothers and
the lowest rates for mothers 25-34 years
of age. Breech/malpresentation had the
highest rates for the oldest mothers and
the lowest rates for the youngest mothers.
Although not a frequent complication,
placenta previa had the greatest percent
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difference between older and younger
mothers (8 and 1 per 1,000 live births).

Of the six most prevalent complica-
tions, four occurred most often to
mothers with 13 years of education or
more and two, meconium and fetal dis-
tress, occurred most often to mothers
with less than 12 years of education
(tabular data not shown). The same pat-
tern is observed for white mothers. For
black mothers meconium and premature
rupture were the only complications of
the six most prevalent with the highest
rates for mothers with less than 12 years
of education. And, in direct contrast to
white mothers, the highest rates for fetal
distress occurred to mothers with the
most education.

Only four complications (meconium,
prolonged labor, dysfunctional labor, and
cephalopelvic disproportion) had lower
rates for low-birthweight infants (less
than 2,500 grams) than for infants
weighing 2,500 grams or more. Of these
four, prolonged labor, dysfunctional
labor, and particularly cephalopelvic dis-
proportion had higher rates for mothers
who gained more weight during preg-
nancy in spite of the weight of the infant
(tabular data not shown). Of the
remaining 11 complications, which had
higher complication rates for low-
birthweight infants, four (premature rup-
ture of membrane, abruptio placenta,
placenta previa, and seizures during
labor) had rates at least four times those
of infants weighing 2,500 grams or more.
These same four complications with con-
siderable differences by birthweight also
had large differences (three to eight
times) in rates for those bomn preterm
(less than 37 completed weeks of gesta-
tion) when compared with term births.

Method of delivery

Information on method of delivery
has been available from live birth certifi-
cates since 1989. In 1991 only 2.6 per-
cent of all certificates lacked this
information. Although data on method of
delivery are only recently available from
birth certificates, national and regional
information has been available since
1965 from the National Hospital Dis-
charge Survey (NHDS), conducted annu-
ally by NCHS. From this source, it has
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been determined that the national
cesarean rate rose fairly steadily in the
last few decades, from 4.5 percent in
1965 until the 1986-91 period, when it
reached a plateau of approximately
24 percent (39).

In 1991, 905,077 births, or 22.6 per-
cent of the 4,110,907 live births in the
United States, were delivered by cesarean
(table 13), almost no change from the
1990 cesarean rate of 22.7 percent, or the
1989 rate of 22.8 percent. More than one-
third (37 percent) of all cesarean births
were repeat cesareans and slightly less
than two-thirds (63 percent) were first
cesareans (table 13). The 1991 primary
cesarean rate (first cesareans per 100 live
births to women who had no previous
cesarean) derived from live birth certifi-
cates was 15.9, again nearly unchanged
from the 1990 rate of 16.0 or the 1989
rate of 16.1.

Among the national objectives for
health promotion and discase prevention
for the year 2000 are reductions of the
overall cesarean rate to no more than 15,
and of the primary cesarean rate to no
more than 12 (40). In 1991, 18 States had
an overall cesarean rate of 20 or less, but
no State had a cesarean rate as low as 15;
only 6 States had a primary cesarean rate
of 12 or less (tabular data not shown in
this report).

Both overall and primary cesarean
rates  increase  substantially  with
advancing maternal age. Rates are par-
ticularly high for women 35 years and
older (table 13). In 1991 the total
cesarean rate increased from 16.4 percent
for teenagers to 29.0 percent for women
in their late thirties and to 32.1 percent
for women in their forties; the primary
cesarean rate rose from 14.6 percent for
women under 20 years of age to 18.9 per-
cent for women in their late thirties and
to 22.9 percent for women in their forties.
Advanced maternal age appears to be one
of the most critical risk factors deter-
mining whether a woman has a cesarean
delivery. Older mothers are more likely to
deliver by cesarean regardless of race,
Hispanic origin, parity, marital status,
educational attainment (41), pregnancy
complications (42), or physician’s prac-
tice organization (43). A recent study
postulated that the increased risk of
cesarean delivery for older women was

due to altered wuterine contractions,
decreased pelvic compliance, and dimin-
ished maternal expulsive efforts (44).
Vaginal birth after a previous
cesarean delivery (VBAC) is not as
common in the United States as in other
developed countries (45). However,
information from the NHDS indicates
that the VBAC rate in the United States
has risen sharply in the last few decades
and was 12 times as high in 1991 as in
the 1970’s (39). The 1991 VBAC rate as
reported on live birth certificates was
21.3 percent (table 13), up from 19.9 per-
cent in 1990 and 18.9 percent in 1989.
Thus, in 1991 of the women who had a
previous cesarean, 21.3 percent delivered
vaginally and 78.7 percent had a repeat
cesarean. Older mothers are less likely to
have a VBAC than younger mothers; the
VBAC rate declined from 25.1 percent
for mothers under 20 years of age to
15.8 percent for mothers in their forties.
A number of medical studies have
validated the safety of VBAC: Perinatal
death rates are similar for VBAC and
repeat cesarean deliveries (46,47), and
women having a VBAC delivery have
lower morbidity than those having a
repeat cesarean (47).
The year 2000 objective pertaining
to VBAC is for the rate to rise to 35 (40).
In 1991 only five States reported VBAC
rates of 35 or higher. However, even if
this goal is met, the year 2000 goal for a
decline in the total cesarean rate to 15
will not be reached without a substantial
reduction in the primary rate as well (39).
There are no major differences in the
overall, primary, and VBAC rates
between white and black mothers. White
mothers were slightly more likely to be
delivered by cesarean than black mothers
(22.9 percent compared with 21.9 per-
cent), and the white primary cesarean rate
was also only slightly higher than the
black rate (16.1 percent compared with
15.5 percent). The VBAC rate was nearly
identical for white and black mothers
(21.1 percent and 21.2 percent, respec-
tively). However, there are very substan-
tial differences among other racial and
Hispanic-origin groups in cesarean rates,
even when differences in the age distribu-
tion of mothers are taken into account
(41). In 1991 Filipino mothers had the
highest cesarean delivery rate (25.1) and
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American Indian mothers the lowest
(18.2). Cuban mothers had the highest
cesarean rate of any Hispanic-origin
group (33.4), with rates for other His-
panic groups ranging from 21.1 for
Mexican mothers to 22.6 for ““Other” and
unknown Hispanic origin.

Since 1989 certificates of live birth
have included questions on a number of
medical risk factors of pregnancy, com-
plications of labor and/or delivery, and
obstetric procedures. In 1991 information
on rates of cesarean delivery for these
items was available for all States and the
District of Columbia. Medical definitions
for the conditions and procedures ana-
lyzed in this report can be found in the
“Technical notes.”

Cesarean rates for many of the
medical risk factors of pregnancy for
which information is available from birth
certificates are well above average
(table 14), In 1991 cesarean rafes were
over 40 for chronic hypertension (41 per-
cent), hydramnios/oligohydramnios (43
percent), genital herpes (44 percent), and
eclampsia (52 percent).

Even higher cesarean rates are evi-
dent for a number of complications of
labor and delivery, with rates of 50 or
more for anmesthetic complications
(54 percent), abruptio placenta (58 per-
cent), cord prolapse (61 percent), fetal
distress (61 percent), dysfunctional labor
(67 percent), placenta previa (83 percent),
breech and other malpresentation (85 per-
cent), and cephalopelvic disproportion
(98 percent)(table 14).

Dystocia, a diagnosis referring to
such conditions as failure to progress,
dysfunctional labor, prolonged labor, and
cephalopelvic disproportion was, after
repeat cesarean delivery, the largest con-
tributor to both the recent rise in cesarean
deliveries (48) and to the 1991 overall
cesarean rate (49). Of all cesareans per-
formed in 1991, 35 percent were associ-
ated with a previous cesarean, 30 percent
with dystocia, 12 percent with breech
presentation, 9 percent with fetal distress,
and 14 percent with all other specified
complications. Recognizing the impor-
tance of dystocia as an indication for the
rising rate of cesarean delivery, the
American College of Obstetricians and
Gynecologists has called for a reassess-
ment of the management of dystocia and



the use of a more definitive diagnosis for
this condition (50).

Of the five obstetric procedures
shown in table 14, only tocolysis and
ultrasound had higher than average asso-
ciated cesarean rates (32 percent for toco-
lysis and 25 percent for ultrasound).

The 1991 cesarean rates for the
selected medical risk factors, complica-
tions, and obstetric procedures shown in
this report are very similar to rates in
1990 and 1989, generally within 1 per-
centage point. For all years, rates are
generally quite similar for white and
black mothers (41).

Information on the day of the week
that births occurred first became available
in 1980. Since that time there has been a
growing deficit of births on weekends,
concomitant with an increase in births on
Tuesdays through Fridays. The increasing
concentration of births on weekdays is

associated with both the increase in the -

number of cesarean deliveries through the
mid-1980’s and an increase in the induc-
tion of labor for vaginal births. In 1991,
10.7 percent of vaginal births were
induced and 9.1 percent were induced in
1989, an 18-percent increase. Induction
of vaginal births is much less likely on
weekends than on most weekdays;
5.5 percent of vaginal births were
induced on Sundays and 8.1 percent were
induced on Saturdays compared with 12
to 13 percent of the births on Tuesdays
through Fridays (tabular data not shown).

An index of occurrence is used to
assess differences in the daily number of
births. The index relates the average
number of births for each day of the week
to the average daily number of births for
the year. In 1991 the index for all births
occurring on Sundays was 78.2. This
means that there were approximately
22 percent fewer births on Sundays than
the average for all days of the week
combined. There was also a large deficit
of births (15 percent) on Saturdays. The
highest indices were for Tuesdays (111.3)
and Fridays (108.6).

Even larger weekend deficits are
apparent for cesarean deliveries, particu-
larly repeat cesareans which are often
scheduled. For repeat cesareans the
Sunday deficit was 61 percent and the
Saturday deficit was 54 percent; for pri-
mary cesareans the Sunday deficit was
31 percent and the Saturday deficit was

20 percent. A very similar pattern in the
daily occurrence of births is evident for
white and black births (table 15).
Information from the NHDS indi-
cates that, concomitant with the rise in
cesarean delivery, there was a sharp
decline in the use of forceps in the 1980°s
(51), and that by 1991 this use was still
declining (49). Since 1989 information
on forceps deliveries has been available
from live birth certificates. In that year
forceps were used for 5.5 percent of all
births; by 1991 this method of delivery
declined to 4.6 percent. White mothers
are more likely to have a forceps delivery
than black mothers (4.9 percent com-
pared with 3.0 percent). For both races
the use of forceps increases with added
birthweight and is five times as frequent
for birthweights of 3,500 grams or more
(7 Ib 12 oz or more) as for birthweights
of less than 1,500 grams (3 Ib 4 oz),
5.0 percent of births compared with
1.0 percent (tabular data not shown).
Unlike the declining trend in forceps
deliveries, there has been a steady
increase in the use of vacuum extraction
since 1980, according to information
from the NHDS (49,51). Data from live
birth certificates confirm the increase into

* the early 1990’s. In 1989, 3.5 percent of

live births were by vacuum extraction; in
1990, 3.9 percent; and in 1991, 4.4 per-
cent. In 1991, as in previous years, this
mode of delivery was more frequent for
white than for black births (4.7 percent
compared with 2.6 percent). As noted for
forceps delivery, the rate of vacuum
extraction increases sharply with added
birthweight and is 12 times as high for
birthweights of 3,500 grams or more as
for birthweights of less than 1,500 grams
(4.8 percent compared with 0.4 percent).

Abnormal conditions of the
newborn

Information on abnormal conditions
of the newborn was not provided for 4 to
5 percent of the births.

The abnormal conditions with the
highest rates per 1,000 live births were
assisted ventilation less than 30 minutes
(14 per 1,000), assisted ventilation 30
minutes or longer (8 per 1,000), and
hyaline membrane disease/respiratory
distress syndrome (RDS) (6 per 1,000).
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A comparison of different data
sources for 1989-91 suggests substantial
underreporting on the birth certificate for
birth injuries and fetal alcohol syndrome
(FAS). From over 11.4 million live births
in these 3 years, there were only 1,652
reported cases of FAS, a rate of 0.14
cases per 1,000 live births. The Centers
for Disease Control and Prevention’s
Birth Defects Monitoring Program esti-
mated rates for FAS to be more than
twice that derived from the birth certifi-
cate for this same 3-year period. FAS can
be difficult to recognize because of the
subtlety of facial stigmata, the difficulty
jn detecting some types of central ner-
vous system deficits, and because some
of these infants are of normal birthweight
(52). The identification of fetal alcohol
syndrome can often occur after the birth
certificate has been filed. Some physi-
cians who suspect fetal alcohol syndrome
do not make the diagnosis (53) because
of the stigma associated with it. The
related annual costs for FAS are esti-
mated to be 250 million dollars, of which
nearly 60 percent is attributed to mental
retardation (54).

The rates for abnormal conditions in
1991, as in 1989 and 1990, were higher
for black births than for white births for
all conditions except assisted ventilation
less than 30 minutes and birth injuries.
The highest rates by age for anemia,
hyaline membrane disease/RDS, assisted
ventilation less than 30 minutes and 30
minutes or longer were observed for the
youngest mothers (under 20 years of
age).

Meconium  aspiration syndrome
(MAS), which is associated with
increased neonatal morbidity and mor-
tality (55), had the highest rates for the
oldest mothers (4049 years of age)
(table 16). Of the 11,051 reported cases
of meconium aspiration syndrome,
60 percent also reported meconium
moderate/heavy under complications of
labor and/or delivery (tabular data not
shown). There is some debate about
whether the pathology of MAS is more
closely related to perinatal asphyxia than
to meconium itself (56,57).

Only two abnormal conditions— birth
injury and meconium aspiration syn-
drome—were less frequent among low-
birthweight infants (less than 2,500 grams)
compared with infants weighing 2,500
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grams or more. There were very large
differences between low-birthweight
infants and those of higher weight in the
rates of hyaline membrane disease/RDS
(55 and 2 per 1,000 live births) and
assisted ventilation 30 minutes or longer
(62 and 3 per 1,000 live births). Although
less pronounced, the rates of the same
two conditions that had the largest differ-
ences by birthweight also had the largest
differences between preterm births (less
than 37 completed weeks gestation) and
term births (37 completed weeks gesta-
tion or more) (tabular data not shown).

Congenital anomalies

Congenital anomalies are a major
cause of neonatal mortality and morbidity
and of shortened life expectancy (58,59).
Before 1989 information on congenital
anomalies of the newborn was reported
on birth certificates in the form of an
open-ended question. Because of the
inadequacies of collecting data in this
format, a checkbox item for reporting
congenital anomalies was included in the
1989 revised U.S. Standard Certificate of
Live Birth to encourage more complete
and uniform reporting, In 1991, 48 States
and the District of Columbia, repre-
senting 92 percent of births in the United
States, reported this item; information
was not available for births in New
Mexico and New York. The item was not
completed for only 5 percent of the birth
certificates in the reporting area.

Data presented in this report do not
reflect the entire incidence of congenital
anomalies. Completeness of reporting
depends to a great extent on how readily
an anomaly is recognized within the short
period after the birth and before the filing
of the birth certificate. Other reasons for
incomplete reporting include the desire to
confirm a diagnosis before entry on an
official record, the entry of only the most
severe anomaly when a child is born with
multiple defects, and the use of indefinite
terminology.

Small yearly changes in anomaly
rates should be interpreted with caution.
For any one year the number of births
with a specific anomaly may be relatively
small. Additionally, reporting practices in
some areas can vary from year to year.
Because of the low frequency of

occurrence of many of the anomalies
included on birth certificates, congenital
anomaly rates in this report are calculated
per 100,000 live births.

For many anomalies maternal age is
an important predictive characteristic. As
indicated in table 17, rates decline
sharply with advancing age for anenceph-
alus, spina bifida/meningocele, micro-
cephalus, rectal atresia/stenosis, and
omphalocele/gastroschisis. By contrast,
rates increase substantially with age for
heart malformations, “other” circulatory/
respiratory anomalies, “other” gas-
trointestinal anomalies, malformed geni-
talia, cleft lip/palate, and particularly for
Down’s syndrome and “other” chromo-
somal anomalies. In 1991 the rate for
Down’s syndrome was 13 times as high
for mothers aged 4049 (375 per
100,000} as for mothers under 20 years of
age (30 per 100,000); for “other” chro-
mosomal anomalies the rate was three
times as high for the oldest compared
with the youngest mothers (129 com-
pared with 46).

Congenital anomaly rates are gener-
ally higher for white than for black
mothers. Rates for white births are at
least double those for black births for
tracheo-esophageal  fistula/esophageal
atresia, cleft lip/palate, and Down’s syn-
drome and at least 50 percent higher for
white births for 6 of the remaining 18
anomalies identified on birth certificates
(table 17). Only one class of anoma-
lies—polydactyly/syndactyly/adactyly—
had a substantially higher frequency of
occurrence among black than among
white births, In 1991 these anomalies
were reported for 229 of every 100,000
black births compared with 60 per
100,000 white births.

Sex of the child is also strongly
associated with the incidence of some
anomalies (tabular data not shown in this
report). For example, rates for certain
urogenital anomalies were far higher for
male than for female births. For mal-
formed genitalia, the rate in 1991 was
138 per 100,000 male births compared
with 16 per 100,000 female births.
Eighty-five percent of the births with
urogenital anomalies were male and only
15 percent were female.

Weight at birth and gestational age
are also associated with the incidence of
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many congenital anomalies. Rates are
generally highest for babies weighing less
than 1,500 grams (3 1b 4 oz), decline
rapidly with added birthweight to
3,500-3,999 grams (7 1b 12 oz to 8§ 1bs 13
o0z), and then increase slightly for birth-
weights of 4,000 grams (8 1b 14 oz) or
more. A decline in the incidence for
higher birthweights is particularly notice-
able for all central nervous system (CNS)
anomalies (anencephalus, spina
bifida/meningocele, microcephalus, and
other CNS anomalies).

According to information from birth
certificates, anencephalus and spina
bifida/meningocele (two of a class of
neural tube defects or NTD’s) occur rela-
tively infrequently in the United States
(18 per 100,000 births for anencephalus
and 25 per 100,000 births for spina
bifida/meningocele in 1991), but the
actual incidence o