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Virtually all U. S. women who had a live
birth between 1984 and 1988 received pre-
natal care, but only about two-thirds began
care during the first trimester. Black and
Hispanic women, teenagers, never-married
women, those whose pregnancy was un-
intended, and women with little education
or low income were relatively unlikely to
initiate care early; additionally, these
women were among the least likely to ob-
tain prenatal care from a private physician
and the most likely to bear an underweight
infant. These are among the principal find-
ings of an analysis of data from the 1988
National Survey of Family Growth (NSFG)
on pregnancy-related health measures.1

The 1988 NSFG sample comprised 8,450
women aged 15–44 (of whom 63% were
white, 33% black and 4% members of other
racial groups). Interviews covered the
women’s fertility history and intentions,
contraceptive use and prenatal care, as
well as their socioeconomic and demo-
graphic characteristics.

Between January 1984 and the inter-
view date, 16.2 million live births occurred
among 1988 NSFG respondents. The in-
vestigators examined data on the timing
and source of prenatal care these women
received, their self-reported smoking and
drinking habits during pregnancy, the in-
cidence of low birth weight and how the
women paid for delivery care.* They an-
alyzed the data by pregnancy character-
istics (mother’s age at birth, birth order,
cesarean vs. vaginal delivery, mother’s
marital status at birth and planning sta-
tus of the pregnancy) and by maternal
background characteristics (race and His-
panic origin, level of education, occupa-
tion, family income, Medicaid coverage
for prenatal and delivery services, and
area of residence). To examine trends in
the measures they studied, the researchers
also compared the 1988 data with similar
information from the 1982 NSFG. 

Timing of Prenatal Care
Overall, 98% of respondents who had a
live birth between 1984 and 1988 obtained
prenatal care, but only 65% initiated care

within the first trimester. Young women
were significantly less likely than older
women to receive early prenatal care:
Only 39% of women who were teenagers
at delivery and 60% of those who were
aged 20–24 received early care, compared
with 73% of those aged 25 and older. Teen-
agers were considerably more likely than
older women to delay care until at least
the fifth month of pregnancy or to receive
no care at all (31% vs. 10–18%).

Smaller differences were apparent for
most other pregnancy characteristics. No-
tably, never-married women were sub-
stantially less likely than their ever-mar-
ried counterparts to begin prenatal care
early (46% vs. 69%); this difference, the an-
alysts suggest, may reflect that single
mothers tend to be young, to have rela-
tively little education and to have a low
income. Additionally, women who had in-
tended to become pregnant were more
likely to seek care early than were those
whose pregnancies were unwanted or
mistimed (72% vs. 55–56%).

Among the maternal characteristics, ed-
ucation, income and occupation had par-
ticularly striking effects on the likelihood
of obtaining early care.† The proportion of
women beginning care during the first
trimester was about one-half among those
with less than 12 years of schooling, those
whose family income was below 150% of
the poverty level and those who had never
worked; it was roughly four-fifths among
women with more than a high school edu-
cation, those with an income of at least 300%
of the poverty level and those employed in
professional or managerial positions. 

Mothers whose prenatal or delivery
care was covered by Medicaid were less
likely than others to receive early care
(49% vs. 68%), and residents of central
cities or nonmetropolitan areas were less
likely than suburban women to initiate
care in the first trimester (59–61% vs. 70%).

Sizable racial and ethnic differences were
apparent in the likelihood that women re-
ceived early prenatal care. Early care was
less common among black women than
among white women (54% vs. 68%); this

racial differential was seen in most of the
subgroups examined, although the mag-
nitude and statistical significance of the dif-
ferences varied. Similarly, Hispanic women
and non-Hispanic blacks were significantly
less likely to receive early care than were
non-Hispanic whites (53% vs. 70%). Dif-
ferences by race and ethnicity narrowed
substantially among women who received
care late or not at all.

The analysts found no statistically sig-
nificant changes in the timing of prenatal
care between the 1982 and 1988 surveys.

Main Source of Prenatal Care
Overall, 69% of respondents received most
of their prenatal care from a private physi-
cian, 11% obtained care mainly from a hos-
pital clinic and 20% went primarily to a
nonhospital clinic. 

Teenagers were far less likely than older
women to see a private physician for most
of their prenatal care (42%, compared with
65–77%). Large differences also were ap-
parent by marital status (74% of ever-mar-
ried women vs. 46% of never-married
women), pregnancy planning status (74%
of women whose pregnancies had been
intended vs. 58–64% of those whose preg-
nancies had been unwanted or mistimed)
and timing of prenatal care (73% of
women who began care early vs. 58% of
those receiving late or no care). 

White women were more likely than
black women to receive prenatal care pri-
marily from a private physician (75% vs.
46%), and this pattern held regardless of
pregnancy or maternal characteristics.
Similar differences were apparent by His-
panic origin: Some 78% of non-Hispanic
white women went to a private physician
for most of their prenatal care, compared
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Young, Minority and Disadvantaged Women Exhibit
Least Favorable Pregnancy-Related Health Behavior

*In examining prenatal care, low birth weight and how
delivery was paid for, the investigators used the pregnancy
or birth as the unit of analysis. For ease of presentation,
however, “women” is used to describe the findings.

†For these characteristics, the calculations included only
women aged 20–44 when they gave birth, since teenagers
were likely still to be in high school, to have a low income
or not know their family income, and to be unemployed
or to have a low-paying job.



recent pregnancy, 15% smoked only, 21%
drank only and 12% did both. The data
suggest that women who smoke while
pregnant are not the same ones who drink
while pregnant; thus, the analysts com-
ment, although smoking and drinking
during pregnancy appear to be on the de-
cline, health education efforts aimed at
these two behaviors need to target differ-
ent groups of women. 

Low Birth Weight
Between 1984 and 1988, 7% of infants born
to 1988 NSFG respondents were low-
birth-weight (less than 2,500 g). Black
women were twice as likely as white and
Hispanic women to bear an underweight
infant (14% and 6–7%, respectively). The
proportion of infants who were low-birth-
weight also was relatively large (roughly
one in 10) among teenagers, never-mar-
ried women, those who had not intended
to become pregnant, women who smoked
during pregnancy, and less educated and
economically disadvantaged women. For
all pregnancy and maternal characteris-
tics, black women were more likely than
whites to bear underweight infants.

The proportion of infants who were low-
birth-weight has decreased markedly over
time, from a level of 16% among those born
in 1970 or earlier. This decline has occurred
among both blacks and whites; the twofold
racial differential, however, has remained
essentially unchanged. At the same time,
the gap between low-birth-weight rates
among infants born to smokers and non-
smokers has widened (from about two
percentage points for those born in 1970
or earlier to about six percentage points for
those born between 1985 and 1988). The re-
searchers note that a multivariate analy-
sis would be necessary to determine
whether this change is “real” or whether
it reflects changing characteristics of
women who smoke. 

Paying for Delivery Care
Women often rely on several sources,
which they may use individually or in
combination, to cover the costs of deliv-
ery. Between 1984 and 1988, 66% of re-
spondents who had a live birth had pri-
vate insurance coverage, 44% paid for at
least some delivery expenses out of pock-
et, 11% were covered by Medicaid and 12%
depended on other sources. 

Whereas 71% of white women had some
private insurance coverage for delivery
care, only 40% of black women did; in part
because private insurance does not cover
all expenses related to delivery, white
women were more likely than black

with only 45% of non-Hispanic blacks and
53% of Hispanics.

The likelihood that a private physician
was the main source of prenatal care also
was relatively low among women with
characteristics that suggest socioeconomic
disadvantage—such as low levels of ed-
ucation and income, employment in a
low-paying job and receipt of Medicaid.

Commenting on their finding that
women who delay prenatal care are rela-
tively unlikely to get care primarily from
a private physician, the researchers suggest
that clinics might play a role in increasing
the prevalence of early care by expanding
outreach and assuring that services meet
the needs of target populations.

Smoking and Drinking
Some 27% of respondents smoked ciga-
rettes during their most recent pregnan-
cy; nearly 17% smoked fewer than 15 cig-
arettes a day, and 11% smoked 15 or more.
The proportion who smoked was higher
among white women than among black
women (29% vs. 23%), and the difference
was attributable to higher rates of heavy
smoking among whites than among
blacks (12% vs. 6%).

A comparison of data from the 1982 and
1988 surveys revealed that the proportion
of women smoking during pregnancy has
been declining. Whereas 35% of women
who gave birth in 1970 or earlier smoked
while pregnant, the proportion was only
23% among those who delivered in
1985–1988. Overall patterns have re-
mained the same, however: Substantial
proportions of women who were younger
than 25, were never-married, were so-
cioeconomically disadvantaged, had an
unintended pregnancy or had delayed
prenatal care until after the first trimester
smoked cigarettes while pregnant. 

According to the 1988 data, 34% of re-
spondents drank during their most recent
pregnancy: Some 15% drank at least once
a month, and 19% drank less frequently.
Black women were less likely to drink dur-
ing pregnancy than were white women
(25% and 37%, respectively, did so); His-
panic women also were relatively unlike-
ly to drink while pregnant (24%). 

Older women, those with relatively high
educational and income levels, and
women working in well-paying occupa-
tions were the most likely to drink during
pregnancy. The proportion of women who
reported drinking while pregnant declined
between the 1982 and 1988 surveys, but the
change was not statistically significant.

In all, 51% of respondents neither
smoked nor drank during their most

women to pay some portion of delivery
costs out of pocket (47% vs. 27%). Black
women, on the other hand, were consid-
erably more likely than whites to rely on
Medicaid (33% vs. 7%).

The proportion of women with private
coverage was lowest (less than one-third)
among teenagers, never-married women,
those with little education or low income,
and women who worked in a low-paying
job. No significant changes occurred be-
tween the 1982 and 1988 surveys in the
patterns of payment for delivery ser-
vices.—D. Hollander

Reference
1. A. Chandra, “Health Aspects of Pregnancy and Child-

birth: United States, 1982–88,” Vital and Health Statistics,

Series 23, No. 18, 1995.

People born as a result of an unwanted
pregnancy—especially women—appear
to experience some negative effects on
their social development and psycholog-
ical health. According to an ongoing study
comparing persons born in 1961–1963 to
women who were twice denied an abor-
tion (for the same pregnancy) with persons
born from a wanted pregnancy,1 those
whose conception was unwanted differed
significantly from their matched controls
on six of 10 psychosocial adaptation mea-
sures. These differences were more pro-
nounced among women than among men,
a reversal of the findings from earlier phas-
es of the study. Although some detrimen-
tal effects were shared with siblings, oth-
ers were not, and thus could be related to
the unwanted pregnancy per se.

To determine whether unwantedness
predicts differences in social and psycho-
logical development, the children born to
a cohort of Czech women who were twice
denied abortion (after an initial request and
a subsequent appeal) in 1961–1963 have
been studied at several points in their
lives—at ages nine, 14–16 and 21–23. In each
study wave, the children from unwanted
pregnancies were compared with a control
sample from wanted pregnancies who were
matched by gender, age, school class, birth
order, number of siblings, mother’s age,
parents’ education and father’s presence in
the home. All of the children were born into
intact families. Overall, data from the first
three waves showed that differences by
wantedness in psychosocial adaptation per-
sisted over time, with children born from
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score of 34.1 on the socialization scale if
their conception had been wanted, com-
pared with a score of 31.9 if it had been un-
wanted; the mean scores among men were
31.4 and 30.0, respectively. The differences
by wantedness were generally larger
among women than among men.

Further analysis suggested that at least
some of the late negative developmental
effects were related to the unwantedness
of the pregnancy per se, since the siblings
of the study children did not share these
effects. For example, women born fol-
lowing unwanted pregnancies were sig-
nificantly more likely (p<.001) to suffer
anxiety, depression and lack of self-confi-
dence than were women whose concep-
tion was wanted, but there were no dif-
ferences in the anxiety, depression and
self-confidence scores among the sisters
of either group. The researchers observed
the same pattern when they examined
other indicators, such as the social inte-
gration index: Women born from un-
wanted pregnancies were significantly
less integrated into Czech society than
were those whose birth was wanted, yet
there were no differences among the sis-
ters of these women. This finding suggests
that, at least among females, children born
from unwanted pregnancies tend to be
emotionally unstable and poorly inte-
grated socially, while such detrimental ef-
fects are not shared with siblings.

There were other areas, however, in
which siblings shared the same develop-
mental profiles regardless of the wanted-
ness of the pregnancy: Among both men
and women, children born from unwant-
ed pregnancies and their siblings shared
lower overall socialization scores and
lower educational levels as adults than did
children from wanted pregnancies; more-
over, these shared differences within fam-
ilies were greater than the nonshared fe-
male-specific effects of unwantedness.

The investigators observe that some
negative developmental effects of being
born after an abortion was denied have
persisted nearly 30 years later, although
the strength of these effects appears to
have lessened over the years. The re-
searchers surmise that harmful develop-
mental and social effects most likely stem
from psychological deprivation suffered
very early in childhood. An assessment of
whether siblings display the same unfa-
vorable developmental profiles revealed
that they shared some, but not all, of the
studied effects. This finding, according to
the investigators, partially supports the
hypothesis that the unwantedness of the
pregnancy in itself is associated with at

unwanted pregnancies consistently being
less well adapted than their counterparts.

The most recent study represents the
fourth wave of data collection, conduct-
ed in 1992–1993, when those born from un-
wanted pregnancies were about 30 years
old (mean age of 29.1 years). Researchers
examined data provided by 190 members
of the original cohort of children from un-
wanted pregnancies and 200 controls. To
ascertain whether unwantedness effects
might be shared within families, they also
assessed 162 siblings of the original cohort,
and almost the same number of siblings
(160) of the matched controls. (Those who
were only children were omitted from this
portion of the analysis, as were any sib-
lings younger than age 20.)

The researchers relied on four official reg-
istries to assess the incidence of criminal
convictions, parenting problems, alcohol or
drug abuse, and unemployment among the
study participants. They also constructed
indicators from the subjects’ responses to a
socialization scale, a mood frequency ques-
tionnaire (which measured anxiety and de-
pression), a social development question-
naire and a social integration scale.* The
researchers then performed multiple lo-
gistic regressions to determine whether
wantedness status at birth predicted psy-
chosocial health among young adults.

Examination of the official registries re-
vealed some differences between the
young adults born from wanted and un-
wanted pregnancies. The only statistically
significant difference concerned women’s
unemployment status: Young women born
from unwanted pregnancies were three
times as likely as those from wanted preg-
nancies to be registered as unemployed in
1992–1993 (12% vs. 4%, p<.05). Although
men from unwanted pregnancies appeared
more likely than those whose conception
had been wanted to be registered abusers
of alcohol (12% vs. 7%), this difference was
not statistically significant.

Further, there were statistically signif-
icant differences by whether the preg-
nancy was wanted or unwanted on six of
the 10 indicators of social and psycholog-
ical health: the socialization scale; the mea-
sure of self-discipline; having positive
memories of home; depression; receipt of
psychiatric care; and the social integration
scale. For example, women had a mean

least some harmful long-term develop-
mental effects.

That some harmful nonshared effects
were significant for women but not for
men led the researchers to conclude that
the long-term effects of unwanted preg-
nancies have gender-specific and time-
specific components. The researchers hy-
pothesize that at around age 30, women
are especially vulnerable to partner and
childbearing problems. They also suggest
that a corresponding difficulty for men in
this age-group could be occupational
stress and heavy alcohol use. However,
the survey did not collect sufficiently de-
tailed data in these areas to adequately ad-
dress this hypothesis.—L. Remez
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A risk-related screening and intervention
program begun in West Virginia in 1985
appears to have reduced postneonatal
mortality by about 20% statewide in only
two years.1 Nearly half (45%) of infants at
the highest risk of mortality received
monthly planned care; among these in-
fants, mortality in the first year of life was
42% lower than that among similar infants
who did not receive such care. Standard-
ized ratios of postneonatal mortality went
from 118.7 observed deaths per 100 ex-
pected deaths in the 15-year-period pre-
ceding the intervention to 96.1 observed
per 100 expected in 1987–1988.

Researchers examined two approaches
for reducing high levels of mortality in the
first year of life in West Virginia. One used
the Sheffield Birth Score, a multifactorial
score administered at birth that assesses the
newborn’s health; newborns who scored
above the 85th percentile were considered
to be at high risk. The other approach relied
on a clinical evaluation made by a physi-
cian, who registered infants in a protocol of
specialized care if a sibling had died of sud-
den infant death syndrome (SIDS) or if they
had had an apparent life-threatening event,
had required a tracheostomy (insertion of
a tube in the trachea to assist ventilation),
had a high-risk cardiac condition or were
born to a narcotic-addicted mother. The spe-
cialized care program (which included
home treatment) was taught in a required
physician education program.

*One point was earned for a study participant’s absence
from each registry and one point each was awarded for
their success in social and personal endeavors (having
completed secondary education, being married at the
time of the survey, never having been divorced, never
having seen a psychiatrist, and owning one’s home or
apartment). A high score thus signaled the highest level
of social integration.

Special Screening Program
In West Virginia Reduces
Postneonatal Mortality 



in the first year of life as newborns who
scored below the 85th percentile. Further-
more, high-scoring infants were more than
11 times as likely as low-scoring infants to
die of SIDS, and they were seven times as
likely to die from either SIDS or a potentially
preventable cause of death.

There were 22 postneonatal deaths
among the protocol infants, for a rate of
21.9 per 1,000 births; in contrast, among
all other births in West Virginia over the
study period, the postneonatal mortality
rate was 3.1 per 1,000—about one-seventh
the rate for the protocol infants. Infants
evaluated according to the protocol were
about 10 times as likely as other infants to
die of SIDS (9.0 per 1,000 vs. 0.9 per 1,000),
and were about eight times as likely to die
of SIDS or a potentially treatable health
problem (15.0 per 1,000 vs. 1.9 per 1,000).

The standardized mortality ratio for
West Virginia in the 15-year period before
the intervention (1970–1984) was 118.7 ob-
served deaths per 100 expected deaths;
the ratio fell to 96.1 per 100 in 1987–1988.
(The researchers included 1988 in the ref-
erence years because the infants were
tracked for a full year of survival, and 40%
of postneonatal deaths in a given year
occur among infants born the previous
year.) The rate for 1987–1988 represented
a 19% decrease from that prevailing over
the 15 years preceding the intervention.
For 1970–1984, the ratios in the neighbor-
ing states of Kentucky (101.9) and Ten-
nessee (110.7) were significantly lower
than West Virginia’s average, but by 1987,
the ratios in West Virginia had fallen to
levels close to those in the two neighbor-
ing states, and by 1988, when the full im-
pact of the program began to be felt, West
Virginia’s ratio had fallen below them.

According to the researchers, the sig-
nificant reduction in postneonatal mor-
tality in West Virginia represents a saving
of 33 lives by the end of 1987, and of 52 lives
by the end of the following year. The cost
of the program, on the other hand, totaled
$1.2 million by the end of 1987, or $36,363
per life saved during the start-up period,
the most costly part of the program.

The researchers conclude that the re-
duction in postneonatal mortality in West
Virginia was a “direct result of the risk-re-
lated intervention program.” Factors in the
program’s success included Medicaid’s
and third-party payers’ assured funding
of services for indigent families (which
make up 50% of West Virginia’s families);
the fact that families were able to use a
physician of their choice for the monthly
planned visits; and the large number of
physicians who participated in the risk-as-

Of the 69,262 live births occurring in West
Virginia in 1985 through 1987, approxi-
mately 45% were evaluated using the
Sheffield Birth Score, and roughly 15% of
these—4,570 newborns—had scores in the
85th percentile or higher. Among the high-
scoring infants, 45% (2,079 infants) were
linked to a primary care provider of the par-
ents’ choice who followed a consistent care
schedule of monthly visits for six months.

In addition, 1,003 infants around the
state were registered by physicians as
being at risk on the basis of the clinical
evaluation—765 because of a life-threat-
ening event (375 preterm infants and 390
full-term infants), 94 because a sibling had
died of SIDS, and 144 because of a tra-
cheostomy, a cardiac condition, a narcot-
ic-addicted mother or a combination of
these risk factors. Among 618 of these in-
fants who were also evaluated according
to the Sheffield Birth Score, 324 had low
scores and 294 had high scores. The physi-
cians who clinically evaluated these in-
fants provided home breathing or heart
rate monitors for 52%, as part of the stan-
dard preventive protocol.

Researchers assessed the program’s im-
pact on total postneonatal mortality in the
state by comparing trends in standardized
mortality ratios (the ratio of the observed
number of postneonatal deaths to the ex-
pected number of deaths, according to pre-
vailing U. S. postneonatal mortality rates)
for 1970 through 1988 in West Virginia and
in two bordering states (Kentucky and
Tennessee), as well as in the predominantly
rural states of Idaho and Indiana. The data
were adjusted for the higher rate of post-
neonatal mortality among blacks than
among other racial groups.

The overall postneonatal mortality rate
for the study period in West Virginia was
3.3 postneonatal deaths per 1,000 live births.
Rates were significantly higher among the
4,507 infants who scored above the 85th per-
centile on the risk-assessment index than
among those who scored lower (10.7 post-
neonatal deaths per 1,000 births vs. 1.7 per
1,000, p<.0001). However, postneonatal mor-
tality rates among the high-scoring infants
who were linked to a planned-care sched-
ule were 42% lower than the rates among
similar infants who did not receive planned
care (7.7 postneonatal deaths per 1,000 births
vs. 13.2 deaths per 1,000, p=.046).

There were a total of 95 postneonatal
deaths among the infants who were as-
sessed by the Sheffield Birth Score (49
deaths among the 4,570 who scored high-
est and 46 deaths among the 26,482 who had
lower scores). Infants who were classified
as high-risk were 6.3 times as likely to die

sessment and intervention program (849). 
According to the investigators, anoth-

er benefit of the screening and interven-
tion program was the increased awareness
and use of the preventive protocol among
physicians in the state. They affirm that
such a broad-based statewide system is es-
sential for preventing the relatively small
number of postneonatal deaths that are
scattered throughout the state. —L. Remez
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Teenagers may be intrinsically more like-
ly than older women to have adverse preg-
nancy outcomes, even if they receive ade-
quate prenatal care, according to the results
of research conducted in Utah.1 In a pop-
ulation that reflected the characteristics of
white, middle-class Americans, teenagers
were significantly more likely than women
in their early 20s to deliver an infant who
was underweight, premature or small for
gestational age. Additionally, a California
study suggests that the risk of congenital
malformations is elevated among infants
born to teenagers.2 The findings from both
studies raise the question of whether young
maternal age, irrespective of background
or behavioral characteristics, increases the
risk of poor pregnancy outcomes.

Pregnancy Outcomes
In the Utah study, the investigators exam-
ined vital statistics data for 134,088 white
women aged 13–24 who delivered single-
ton, first-born infants between 1970 and
1990. Mothers in Utah generally are white
and married, receive adequate prenatal
care and tend not to smoke or use alcohol
or illicit drugs; consequently, they tend to
be at low risk for adverse pregnancy out-
comes. Therefore, the researchers suggest,
data on underweight, premature and un-
dersized infants born to this population
may provide insights into the biological
risks associated with teenage pregnancy.

The investigators categorized infants as
low-birth-weight if they weighed less than
2,500 g at delivery, as premature if their
gestational age was less than 37 weeks and
as undersized if their birth weight was
below the 10th percentile for their gesta-
tional age and gender. They compared
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16–17 to have adverse outcomes.
Analysis of data on smoking during preg-

nancy (which were available for women
who gave birth in 1989 and 1990) showed
that even among nonsmokers, teenagers
had a higher risk of adverse outcomes than
women aged 20–24; however, only young
teenagers’ risk of having a low-birth-weight
infant was significantly elevated.

The researchers note that their data did
not include information on psychosocial
characteristics that may increase the risk
of adverse pregnancy outcomes or on il-
licit drug use, but they add that in this
sample, biases due to these data limita-
tions are likely minimal. 

In discussing their results, the analysts
suggest that two “general features of bi-
ologic immaturity” may help explain the
apparent elevated risk of adverse preg-
nancy outcomes among teenagers: Young
gynecologic age may predispose a woman
to infection, increased prostaglandin pro-
duction and thus an elevated risk of pre-
mature delivery; also, a pregnancy that oc-
curs while the mother is still growing may
cause her to compete with the fetus for nu-
trients. Therefore, the investigators con-
clude, reducing the incidence of poor
pregnancy outcomes among teenagers
will require identifying the biological fac-
tors that contribute to these outcomes and
taking steps to minimize their effects.

The authors of an editorial responding
to the study raise a number of questions
regarding its design and implications.3
They suggest that the population chosen
for the analysis may have influenced the
results, in that the same socioeconomic and
behavioral characteristics that make teen-
age mothers unusual in Utah (for exam-
ple, low income and a propensity for risk-
taking behavior) may also be factors in
poor pregnancy outcomes. Furthermore,
they comment, the investigators’ failure to
provide frequency distributions for the
outcomes studied or data on long-term
outcomes may limit the clinical importance
of the findings. The editorial’s authors also
note that prepregnancy weight is an es-
tablished risk factor for the outcomes ex-
amined, and the study would have bene-
fited from data on this characteristic. 

Congenital Malformations
In the California study, researchers exam-
ined the prevalence of congenital malfor-
mations by mother’s age. The data, cov-
ering more than one million infants born
alive between 1983 and 1988, came from
the California Birth Defects Monitoring
Program, a population-based registry con-
taining information on structural anom-

data on infants born to women aged 13–17
and aged 18–19 with data on those born
to women 20–24 years old.

To offset the potentially confounding ef-
fects of socioeconomic variables, the an-
alysts classified the data according to the
mother’s marital status, educational level
(defined as appropriate or inappropriate
for her age) and adequacy of prenatal care
(as determined by the trimester in which
she first sought care and the number of
visits she made for care). They assumed
that women with the most favorable back-
ground (those who were married, had an
age-appropriate level of education and re-
ceived adequate prenatal care) would be
the least likely to have adverse pregnan-
cy outcomes; poor outcomes among this
group, they suggest, could be attributable
to underlying biological factors.

Within the study sample, 11% of births
were to women aged 13–17, 21% were to
older teenagers and 67% were to women
aged 20–24. Young teenage mothers were
the least likely to be married (62%, com-
pared with 79% of older teenagers and
94% of those in their early 20s) and to have
received adequate prenatal care (52%, as
against 62% and 76% of those aged 18–19
and 20–24, respectively). Mothers aged
13–17 and those aged 20–24 were more
likely than 18–19-year-olds to have ob-
tained an age-appropriate level of educa-
tion (95–96% vs. 85%).

Young teenagers had the highest inci-
dence of poor outcomes: They were the
most likely to have had a low-birth-weight
baby (7%), a premature delivery (10%) or
an undersized infant (14%). Women aged
20–24, on the other hand, were the least
likely to have experienced these outcomes
(4%, 5% and 10%, respectively). In each
age-group, the frequency of these out-
comes was highest among women who
were unmarried, whose educational level
was not age-appropriate and, particular-
ly, who had received inadequate prenatal
care: Those who had had inadequate care
were at least twice as likely as those who
had gotten adequate care to bear a low-
birth-weight or premature infant.

The high risk for young teenagers was
apparent even among those with the most
favorable socioeconomic characteristics. In
this group, mothers aged 13–17 had 1.7
times the risk of those aged 20–24 of bear-
ing a low-birth-weight infant, 1.9 times the
risk of delivering prematurely and 1.3 times
the risk of having an undersized infant; for
older teenagers, the relative risks were 1.2,
1.5 and 1.1, respectively. The researchers
also found that women aged 13–15 were
significantly more likely than those aged

alies diagnosed before an infant’s first
birthday. The researchers calculated the
overall prevalence of malformations across
maternal ages 15–45. They also computed
age-specific prevalences both including
and excluding chromosomal anomalies.

Over the study period, 29,848 infants
were born with malformations (29 per
1,000 live births); 6% of these had a chro-
mosomal abnormality. A variety of mal-
formations, affecting nearly every organ
system, were more common among in-
fants born to teenagers than among those
born to women aged 25–29; these includ-
ed defects of the central nervous system
and upper limbs, but not major heart de-
fects. Additionally, according to the analy-
sis, the prevalence of nonchromosomal ab-
normalities was U-shaped; the risk among
infants of teenage mothers was compara-
ble to that among infants whose mothers
were aged 40 and older. 

Further research, the authors conclude,
should focus on determining whether
teenagers’ risk of bearing infants with con-
genital malformations is due to behavioral
or developmental factors, and on identi-
fying the point, relative to conception, at
which these factors have their greatest im-
pact for the fetus.—D. Hollander
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Fertility in Romania has fallen below re-
placement level, to an average of just 1.6
lifetime births per woman. After restrictive
policies outlawing abortion and contra-
ception were repealed in December 1989,
contraceptive prevalence increased by 20%,
total induced abortion rates doubled and
the maternal mortality rate fell by nearly
two-thirds. The increase in contraceptive
prevalence, however, was primarily caused
by an increase in reliance on traditional
methods, which account for three-quarters
of all contraceptive use. These are some of
the highlights of a 1993 survey of repro-
ductive health conducted in Romania.1

The Romania Reproductive Health Sur-

Romanian Maternal Death
Rate Fell by Two-Thirds
After the 1989 Revolution



1987–May 1990 and June 1990–May 1993. 

Fertility and Abortion
According to the 1993 survey, the total fer-
tility rate (TFR) in Romania dropped
abruptly by one-third following the 1989
revolution, from 2.3 lifetime births per
woman in 1987–1990 to 1.6 per woman in
1990–1993 (Table 1). The decline was
sharpest (48%) for women aged 35–39, fol-
lowed by a drop of 38% among women
aged 30–34. Women aged 20–29, who ac-
counted for the highest proportion of births
(70%), had a 29–35% decline in fertility.

Over the period June 1990–May 1993,
TFRs in Romania were extremely low
among the most educated women (1.07
lifetime births per woman), among those
of high or middle socioeconomic status
(1.11 and 1.17 births per woman, respec-
tively) and among urban women (1.21 per
woman). Even the highest TFRs among
Romanian women were only 2.26 lifetime
births for those with a primary education
(down from 3.47 in 1987–1990) and 2.15
births per woman among those of low so-
cioeconomic status (down from 2.89 in
1987–1990).

One reason for these low fertility rates
was the exceptionally high abortion rates
that followed the legalization of abortion
in 1989. The total induced abortion rate
doubled over the study period, going
from 1.7 lifetime abortions per woman in
1987–1990 to 3.4 per woman in 1990–1993.
This rate was lowest among never-mar-
ried women (1.0 abortions per woman),
since abortions in Romania are obtained
primarily by married women.

The overall doubling of the total abor-
tion rate was accompanied by a one-third
increase in the pregnancy rate over the pe-
riod. One reason for this increase was that
abortions return women to the risk of preg-
nancy sooner than when a pregnancy is
carried to term, as the duration of preg-
nancy and postpartum infecundability are
both shortened and the amount of time
women are at risk of pregnancy increases.

The largest increase in abortion since le-
galization occurred among 15–19-year-
olds, whose abortion rate tripled, from 10
abortions per 1,000 15–19-year-olds in
1987–1990 to 32 per 1,000 in 1990–1993.
Abortion rates among women aged 20–34
(who are responsible for most childbear-
ing) more than doubled in the period fol-
lowing legalization. For example, the abor-
tion rate among 25–29-year-olds increased
from 82 abortions per 1,000 to 209 per 1,000.

Over the period 1990–1993, total abortion
rates were especially high among women
who had completed only primary school

vey, a national household probability sur-
vey of 4,861 women aged 15–44, was field-
ed between July and December 1993. The
survey questionnaire covered a wide
range of topics, including a complete his-
tory of the respondent’s previous preg-
nancies, births and abortions; the women’s
knowledge and use of family planning; at-
titudes toward modern contraception;
measures of maternal and child health;
and knowledge about human immuno-
deficiency virus (HIV) transmission.

A majority of the women surveyed were
in a union (63% in a legal marriage and 4%
in a consensual one), 5% were previously
married and 28% had never been married.
The sample was predominantly Eastern
Orthodox (88%), and a similarly high pro-
portion was ethnic Romanian (90%). Re-
sults indicated that first sexual intercourse
often coincided with marriage, as the me-
dian age at first union was 20.4 years and
the median age at first intercourse was 20.2
years. However, 22% of 15–24-year-olds re-
ported premarital sexual experience.

From 1966 through 1989, Romanians
lived under one of the most strictly en-
forced pronatalist regimes in Eastern Eu-
rope, with contraception, abortion and sex
education virtually outlawed. These re-
strictive laws were repealed in December
1989 in the wake of the revolution against
Communism. To examine the effects of
these changes, the researchers reported
survey findings on fertility and abortion
for two consecutive 36-month periods pre-
ceding and following the revolution—June

(4.7 lifetime abortions per woman), among
those living in the capital, Bucharest (4.1 per
woman), and among those of low socio-
economic status (3.7 per woman). The abor-
tion ratio recorded in the survey was also
extremely high: In 1992, 71% of known
pregnancies in Romania were terminated
by induced abortion. The reasons women
gave for having an abortion indicate that
the majority (67%) were performed to limit
or space births, 20% were obtained for eco-
nomic or social reasons, 4% were related to
the woman’s relationship with her partner,
4% were for health reasons and 5% were for
other reasons.

The health effects of the lifting of restric-
tions on abortion after 1989 were evident
in the changes in abortion-related morbid-
ity and mortality. Before 1989, more than
two-thirds of abortions were illegally in-
duced, and 21% of such procedures result-
ed in complications; in the period after lib-
eralization, nearly all of the procedures were
legal, and just 9% of women having a legal
procedure reported developing complica-
tions. Similarly, the decline in the maternal
mortality rate from 170 maternal deaths per
100,000 live births in 1989 to 60 per 100,000
in 1992 was largely attributable to the 60%
drop in abortion-related mortality.

A sizable proportion of women in the
sample—61%—said in 1993 that their
most recent pregnancy was unintended;
51% were unwanted and 10% were mis-
timed. (In turn, 95% of unintended preg-
nancies among Romanian women end in
induced abortion.) Between 1988–1990
and 1990–1993, the proportion who said
they had an unintended pregnancy rose
from 51% to nearly 68% (Table 1).

Fifty-nine percent of Romanian women
in union said that they wanted no more
children, including 72% or more of all
women with two or more living children.
By age, the subgroups in which the largest
proportions want no more children are
30–34-year-olds (75%) and 35–39-year-olds
(70%). In contrast, just 10% of respondents
said they wanted another child within the
next two years, including 42% of those
with no children, 17% of those with one liv-
ing child and 27–28% of 15–24-year-olds.

Contraceptive Use
Romania’s surge in abortion rates since
1989 appears to have been the primary de-
terminant of the decline in fertility, as there
was no important change in modern con-
traceptive use. Although the 1993 survey
documented a 20% rise in contraceptive
use from 1987–1990 to 1990–1993, fully
70% of that increase corresponded to
greater reliance on traditional methods.
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Table 1. Selected findings from the 1993 Ro-
mania Reproductive Health Survey

Measure Rate or %

Total fertility rate
1987–1990 2.3
1990–1993 1.6

Total abortion rate
1987–1990 1.7
1990–1993 3.4

% with unintended pregnancy
1987–1990 51.0
1990–1993 67.5

Fertility preferences
% wanting no more children 58.5
% wanting a child within 2 yrs. 10.1
% wanting a child later 5.4
% wanting a child at some time, 

but unsure when 2.8
% undecided 3.7
% infecund or subfecund 19.5

% practicing contraception 57.3
Withdrawal 35.0
Rhythm 8.4
IUD 4.3
Condom 4.1
Pill 3.2
Female sterilization 1.4
Spermicides 0.8
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Women’s stated ideal number of chil-
dren—2.1—varied little by subgroup and
indicated that at current rates, Romanian
women are likely to bear fewer children
than they consider to be ideal. Using the
conventional definition of unmet need—
the need for contraception among women
who are fecund, sexually active, not cur-
rently pregnant and not practicing contra-
ception, yet who do not want to become
pregnant—yielded a relatively low level of
unmet need (11%). However, a definition
that includes women using less effective
methods increased the proportion with an
unmet need to 55% of women in union.

AIDS Knowledge
According to the survey module on AIDS,
96% of Romanian women had heard of
AIDS, but fewer than one-half (47%) knew
that infection with HIV can be asympto-
matic; the latter proportion was especially
low among rural women (37%), those with
a primary schooling only (31%) and those
currently in a consensual union (36%).

Responses to questions about modes of
transmission provided further evidence
that women’s knowledge was fairly su-
perficial: Nearly one-third (32–36%) of the
sample believed that HIV can be passed by
sharing objects with an infected person, by
using public bathrooms or by kissing an in-
fected person on the mouth. Further, 27%
said that HIV can be transmitted by a mos-
quito; approximately the same percentage
did not know that HIV can be spread
through male homosexual sex. Again, these
proportions were particularly high among
rural and less-educated women.

Sixty-six percent of respondents believed
that they were themselves at no risk of de-
veloping AIDS. Sixteen percent did not
know if they were at risk, 12% considered
themselves to be at low risk, 3% thought
they were at high risk and another 3%
could not specify their level of risk. The re-
searchers found, though, that a history of
condom use was not related to perceived
risk: Women who said they were at high
risk were no more likely to have used con-
doms than were women who saw them-
selves as being at no risk. Furthermore,
women who classified themselves as high-
risk were also no more likely to intend to
use condoms than were those at no risk.

Conclusions
The investigators attribute the very high
rates of unintended pregnancy in Romania
to many factors, including “limited sex and
contraceptive education, mistrust and mis-
information about modern methods, lack
of adequately trained providers [and the]

In 1993, 57% of women in union were
currently using a method; three-quarters
of these users depended on traditional
methods, with nearly two-thirds relying on
withdrawal. Approximately 63% of users
of traditional methods felt that their meth-
od was as effective as, or more effective
than, the pill or IUD; this finding was not
affected by women’s level of education.
Moreover, four-fifths of users of tradition-
al methods did not want to switch from
their current method, despite its high fail-
ure rate: According to life-table analyses of
segments of new use since 1989, 30% of
women in the sample relying on with-
drawal or the calendar method had become
pregnant within one year of initiating use.

Romanian women appeared to be un-
informed about modern contraceptive
methods. For example, roughly 20% of Ro-
manian women in union had never heard
of the pill or the IUD, 35% were unfamil-
iar with female sterilization and 88% had
never heard of vasectomy. Further, re-
sponses to specific questions about the pill
revealed that relatively few women be-
lieved that the pill is at least somewhat safe
to take (19%); only about one-third (35%)
were at least fairly sure that the pill pre-
vents pregnancy when taken correctly.

The most widely used modern methods
in Romania are the condom and the IUD
(used by 4% each of women in union), fol-
lowed by the pill (3%) and female steril-
ization (1%). The proportion of women in
union who were using a modern method
was highest among those of high socio-
economic status (28%), among the best ed-
ucated (24%) and among those living in
Bucharest (20%). In every subgroup, how-
ever, the prevalence of traditional methods
was greater than that of modern methods.

Pharmacies and government contra-
ceptive posts were important sources of
modern contraceptives, providing contra-
ceptive supplies for 38% and 31% of users,
respectively. However, 17% of users of
modern methods said that they resorted to
the black market to obtain their method.

Forty-nine percent of Romanian women
said they would use withdrawal in the fu-
ture, while 46% said they would use a
modern method. Among the reasons that
current users of traditional methods gave
for not wanting to use a modern method
were fear of side effects (cited by 71% of
such women), the partner’s preference for
a traditional method (67%), limited knowl-
edge of other methods (61%) and difficulty
in obtaining or paying for a modern meth-
od (38% and 34%, respectively). Only 12%
attributed their reluctance to use a mod-
ern method to religious beliefs.

shortage or uneven distribution of contra-
ceptive supplies.” To help remedy this sit-
uation and reduce abortion rates, the re-
searchers urge that access among the public
and medical establishment to modern meth-
ods and to accurate information about them
be improved, and that permanent methods
in particular be promoted, since the most
commonly mentioned reason for having an
abortion and for practicing contraception is
to limit family size.—L. Remez
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Overall, oral contraceptive use is associ-
ated with only a modest increase in the risk
of breast cancer, and use of the injectable
contraceptive depot medroxyprogesterone
acetate (DMPA) causes no increased risk;
both methods, however, may substantial-
ly raise the likelihood of breast cancer
among certain subgroups of users. The re-
sults of a multicenter U. S. study of the ef-
fects of pill use on breast cancer risk1 in-
dicate that women who have used this
method for at least six months are 1.3 times
as likely as others to develop breast can-
cer, but that the risk increases (to 1.7)
among those younger than 35; young
women are at even greater risk if they used
oral contraceptives for 10 or more years,
or if they have used the pill recently. In a
study on DMPA that pooled data from
four countries,2 no overall association was
apparent between use of the injectable and
breast cancer, and the relative risk did not
increase with prolonged use. However,
first use of DMPA within the five years be-
fore diagnosis was associated with a dou-
bling of the breast cancer risk. In addition,
the risk among former users seems to dis-
appear after five years following discon-
tinuation, irrespective of duration of use.

Pill Use
Researchers examining the association be-
tween pill use and the risk of breast can-
cer conducted a population-based case-
control study, using data on Seattle and
central New Jersey women aged 20–44
and Atlanta women aged 20–54. A total

Pill Use Before Age 35,
Recent Injectable Use May
Raise Breast Cancer Risk



for women aged 20–34, 35–39 and 40–44.
They found particularly high risks only
among women younger than 35 who had
used the pill for 10 or more years and ei-
ther had begun using it before age 18 (3.1)
or had first used it at least 15 years before
diagnosis (3.2).

For all women younger than 45, breast
cancer risk did not appear to be related ei-
ther to duration of use before age 25 or,
among parous women, to duration of use
before a full-term birth. Women aged
20–34who had used the pill for several years
before giving birth had somewhat elevated
risks, which the researchers attribute to these
women’s relatively long duration of pill use.

Information on the stage of the disease
at diagnosis was available for 98% of breast
cancer patients younger than 45. In 14% of
these cases, the cancer had been diagnosed
in situ; in 49%, it had advanced to a local
stage; and in 37%, it was identified at a re-
gional or distant stage. The investigators
found that the relative risk associated with
pill use rose from 0.9 to 1.4 as the stage of
the disease advanced; the results were sim-
ilar for prolonged use (the risk increased
from 0.9 to 1.5) and for recent use (from 0.9
to 1.8). Among women younger than 35,
as the disease progressed, the risk associ-
ated with prolonged pill use increased
from 0.7 to 2.9, and the risk associated with
recent use rose from 1.4 to 2.1.

No difference in relative risk associat-
ed with pill use was evident between
black women, who accounted for 15% of
the sample, and white women (1.3 vs. 1.2);
this was also the case for most durations
of use and for recent use. A different pic-
ture emerged among women younger
than 35, however: Women of both races
who had used the pill for five or more
years had the same risk of breast cancer
(2.1), but white recent users had a higher
risk than comparable blacks (2.4 vs. 1.4).

The data on Atlanta women aged 45–49
and 50–54 revealed relative risks associ-
ated with pill use of 1.2 and 0.9, respec-
tively. No clear trends emerged for these
older women by duration of use, interval
since first use or age at first use; too few
breast cancer patients aged 45 or older had
used the pill within the last five years to
permit analysis of the effects of recent use.

The investigators examined factors that
may have interacted with pill use to influ-
ence breast cancer risk. Although they
found no significant interaction effects, they
noted that among women younger than 35
who used the pill for five or more years,
those with a family history of breast can-
cer had a higher risk than others (3.1 vs.1.9).
Assessments of screening histories and di-

of 2,203 women with in situ or invasive
breast cancer diagnosed between May
1990 and December 1992 participated in
the study; these women were contrasted
with 2,009 healthy women identified
through random-digit dialing. The
women participated in in-person inter-
views, completed questionnaires on diet
and underwent a number of anthropo-
metric measurements.

The researchers focused on women
younger than 45 (the majority of the sam-
ple), because the pill has been available in
the United States for most of their repro-
ductive lives; 85% of breast cancer patients
in this age-group and 82% of women in
the control group had used the pill. The
investigators used logistic regression
analysis to calculate the risk of breast can-
cer among women who had used the pill
for at least six months, relative to that
among women who had never used oral
contraceptives or had used the pill for less
than six months. Estimated relative risks
are adjusted for race, parity and age at first
birth, factors that had small confounding
effects on pill use. 

Women aged 20–44 who had used the
pill for six months or longer were 30% more
likely than other women to have developed
breast cancer (a relative risk of 1.3). The risk
was higher, however, among  those who
were younger than 35 (1.7). By contrast,
women aged 35–39 had a risk that was only
slightly above average (1.4), and those aged
40–44 had no significantly increased risk. 

The relative risk of breast cancer rose with
duration of pill use among women aged
20–34, reaching 2.3 for those reporting 10
or more years of use; the effect of prolonged
use was evident at each site, and among
both white women and black women. Fur-
thermore, for women aged 20–34, the risk
increased from 1.6 to 2.0 as the interval be-
tween first use and breast cancer diagnosis
lengthened from less than 15 years to 15–19
years; it decreased from 2.0 to 1.2, howev-
er, as the number of years since last use in-
creased from less than five to 10 or more.
Women who initiated pill use before age 18
had an elevated risk of breast cancer (2.2),
but those who began using the pill at age
16 or younger were at no additional risk. 

Neither duration of use, interval since
first use nor age at first use was associated
with breast cancer risk among women aged
35 or older. However, among all women
younger than 45, recent users (those who
had used the pill within the last five years)
had an elevated relative risk of breast can-
cer (1.5), regardless of duration of use.

The researchers also examined the com-
bined effects of various patterns of pill use

agnostic methods revealed no biases that
would have influenced the associations.

In discussing their results, the re-
searchers note that since they found nei-
ther a decreased risk of breast cancer as-
sociated with pill use among older women
nor evidence of detection or screening bi-
ases, other explanations for the elevated
risk among younger women must be ex-
plored. Future investigations, they suggest,
should focus on how the pill may influence
tumor development and on the effects of
various oral contraceptive preparations.

DMPA Use
For the analysis of the association between
breast cancer risk and use of DMPA, in-
vestigators pooled the results of two case-
control studies with similar designs and
results. One study was carried out in New
Zealand, and the other was conducted by
the World Health Organization (WHO) in
Kenya, Mexico and Thailand. 

The New Zealand study involved 891
breast cancer patients aged 25–54 identified
through a population-based cancer registry
and a control group of 1,864 women ran-
domly selected from electoral rolls. A ques-
tionnaire that was based partly on the one
developed for the WHO study was ad-
ministered through telephone interviews.

The WHO investigators identified
breast cancer patients aged 15 and older
by monitoring hospital admissions, vis-
its to outpatient clinics and pathology
records. The control group consisted of
hospitalized women whose conditions
were not obstetric or gynecologic in nature
and would not affect contraceptive use. In-
terviews were conducted, generally in the
hospital, with 877 breast cancer patients
and 12,041 controls. 

Both studies found evidence that
women younger than 35 at diagnosis or
hospitalization, recent users of DMPA and
women who had used the injectable be-
fore age 25 were at increased risk of breast
cancer. Neither sample was large enough,
however, to permit conclusive estimates
of the effects of these factors.

The pooled data set consisted of 1,768
breast cancer patients and 13,905 controls
aged 15 and older (most younger than 55);
about 12% of each group had used DMPA.
The analysts used unconditional logistic re-
gression to calculate relative risks of breast
cancer, adjusted for age, study site and age
at first live birth, which they had identified
as potentially confounding factors.

For the sample as a whole, ever-users
of DMPA were no more likely than never-
users to have developed breast cancer (a
nonsignificant relative risk of 1.1); dura-
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data suggest that former users may have
a somewhat elevated risk within the first
five years after discontinuation, but not
after longer periods.

Duration of use was a statistically signif-
icant factor only for those who used DMPA
before age 25. In addition, women who used
the injectable before age 25 tended to be
young at diagnosis; most were under age 35.

When the analysts examined the com-
bined effects of various risk factors, they
found that at all durations of use (from
three months or less to five years or more),
recent first use was associated with the
highest breast cancer risk; the risk reached
3.1 among women who had begun use
within five years before diagnosis and had
had only one injection. Similarly, women
who had recently discontinued the meth-
od generally had an increased risk of
breast cancer; the exception was those
who had used DMPA for more than two
years and had discontinued it more than
two years before diagnosis.

tion of use did not appear to affect the risk.
Women younger than 35 had the highest
overall relative risk (1.5, compared with
risks of about 1.0 for those aged 35–44 and
those aged 45 or older) and the highest
risk at any duration of use (2.0 at three or
fewer months—i.e., after one injection).

Data on the interval since first use of
DMPA revealed that among all women
and among women younger than 35, those
who had initiated use within the previous
five years were the most likely to have de-
veloped breast cancer (a relative risk of 2.0
in both instances). For women of all ages,
risk declined significantly as the interval
since first use increased.

Similarly, the effect of current DMPA
use was of borderline significance for
women of all ages and was significant
among women younger than 35 (relative
risks of 1.5 and 2.1, respectively), but was
not significant among older women. Al-
though the trend according to the inter-
val since last use was not significant, the

According to the investigators, the main
contribution of the pooled analysis was to
“untangle” the effects of the factors asso-
ciated with DMPA use and breast cancer,
and to demonstrate the key role of recent
use. The explanation for this association,
however, remains uncertain. In the ana-
lysts’ view, the most plausible explanation
may be that DMPA accelerates the growth
of existing tumors. It is also possible, they
note, that women who discontinue DMPA
use after one injection because of unde-
sirable side effects already have an ele-
vated risk of developing breast cancer in
the near future.—D. Hollander
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Black-White Infant Mortality Differential Has Grown
In Recent Decades and Will Persist into Next Century
Infant mortality in the United States has
declined dramatically in the past four
decades, but racial disparities in infant
mortality levels have grown.1 Black
infants are currently more than twice as
likely as white infants to die, and
according to a recent analysis of vital
statistics data, this differential is expected
to persist into the 21st century.

The researchers used vital statistics data
for 1950–1991 to estimate birth and infant
mortality rates by age, race and ethnicity,
and cause of death. National linked birth
and infant death data sets for 1985, 1986
and 1987 provided more detailed infor-
mation on racial and ethnic background,
as well as information on mother’s edu-
cation. To examine income differentials,
the researchers used weighted birth and
infant death data from the National Ma-
ternal and Infant Health Survey of 1988.
Finally, historical data on education and
income were taken from the National Na-
tality Survey and the National Infant Mor-
tality Survey for the years 1964–1966.

Overall, U. S. infant mortality rates de-
clined steadily between 1950 and 1991, at
an average annual rate of 3.1%. Infant mor-
tality fell slowly between 1950 and 1965, at
a rate of 1% per year, but began to decrease
sharply thereafter, with an overall reduc-
tion of almost 50% between 1965 and 1981.
After 1981, however, the rate declined less
dramatically: Between 1982 and 1993, the

infant mortality rate fell from 11.5 infant
deaths per 1,000 live births to 8.3 per 1,000,
a yearly decline of 2.8%.

Mortality Differences by Race
While overall infant mortality rates were
declining, however, racial disparities were
increasing. The infant mortality rate for
black infants was 43.9 infant deaths per
1,000 live births in 1950, 64% higher than the
rate among white infants of 26.8 per 1,000.
By 1991, the mortality rate for black infants
had fallen to 16.5 per 1,000, but this was
more than twice the rate among white in-
fants—only 7.5 per 1,000. From 1950 to 1991,
the infant mortality rate for white infants
declined by 3.2% per year, on average, com-
pared with a decline of 2.9% annually for
black infants. Only in the late 1960s and
early 1970s did these rates briefly converge.

Neonatal mortality (deaths during the
first 27 days of life) declined by 3.4% an-
nually between 1950 and 1991. However,
postneonatal mortality (deaths between
28 days and one year) declined more slow-
ly, at an annual rate of 2.5%. Among
whites, the neonatal mortality rate de-
clined much faster than the postneonatal
rate, with the former decreasing by 3.7%
annually and the latter by 2.3%. Among
black infants, in contrast, the average an-
nual decline in neonatal mortality was
2.8%, compared with a mean annual de-
crease of 3.1% for postneonatal mortality.

Over time, racial inequalities in neona-
tal mortality have grown. In 1950, black in-
fants were 43% more likely to have died
within one month of birth than were white
infants, but by 1991 their risk of early death
was 130% higher than that of whites. Black-
white differentials in postneonatal mortal-
ity narrowed over the same period, how-
ever: In 1960, black infants were almost three
times as likely as whites to have died dur-
ing the postneonatal period, whereas in
1991 they were twice as likely to have died.

Maternal Education
Data for 1964–1966 and for 1987 show ma-
ternal education to have been inversely as-
sociated with infant mortality. In 1964–1966,
the infant mortality rate among blacks fell
steadily with increasing maternal educa-
tion, from 45.9 per 1,000 among those with
eight or fewer years of schooling to 32.1 per
1,000 among those with more than a high
school education. Among whites, rates fell
from 32.0 per 1,000 among the least-edu-
cated women to 18.0 per 1,000 among high
school graduates, and then leveled off.
Rates for 1987 showed the same pattern,
but because white mothers tended to have
more education, the variable had more of
a positive effect on infant mortality among
whites than it did among blacks.

The greatest percentage decline between
the earlier and the later periods was among
white infants born to mothers with more



the leading cause among whites (248.4 per
100,000). Although declines in conditions
such as respiratory distress syndrome and
pneumonia were shared by black and
white infants between 1981 and 1991, black
infant mortality from prematurity and low
birth weight increased by nearly 9% over
that time. All in all, in 1991, black infants
were four times as likely as white infants
to have died from prematurity and low
birth weight and three times as likely to
have died from pneumonia or influenza. 

Future Trends
The researchers used a log-linear regres-
sion model to project future levels of U. S.
infant mortality, based on recent trends in
rates. According to this model, the infant
mortality rate for the U. S. population will
be 7.0 deaths per 1,000 live births by the
year 2000. The rate among black infants
will remain much higher than that among
whites, though: For example, neonatal
mortality rates are projected to be nearly
2.3 times as high among blacks (8.6 per
1,000) than among whites (3.8 per 1,000),
while postneonatal mortality is expected
to be 1.8 times as high (4.1 per 1,000 vs. 2.2
per 1,000).—R. Turner
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than 16 years of education; the infant mor-
tality rate in this group fell from 19.6 per
1,000 live births in 1964–1966 to 5.8 per 1,000
in 1987. Those who experienced the small-
est decline were infants born to mothers
with 9–11 years of education; their likeli-
hood of surviving to one year of age in-
creased by only one-half between 1966 and
1987. The racial disparity in infant mortali-
ty rates was greater at higher levels of ed-
ucation: In 1987, for example, the infant mor-
tality rate for babies born to black women
with more than a high school education was
2.3 times the rate for comparable white in-
fants, while black infants born to women
who had not completed high school were
just 1.6–1.7 times as likely as similar white
infants to have died in their first year.

Family Income
Like maternal education, income was in-
versely related to infant mortality, espe-
cially in 1988 and especially among white
infants. For instance, the mortality rates for
infants whose parents had a family income
of less than $10,000 in 1988 were 11.2 deaths
per 1,000 live births among whites and 19.3
per 1,000 among blacks, somewhat high-
er than rates for infants whose parents had
a family income of $35,000 or more (7.2 per
1,000 and 16.6 per 1,000, respectively).

Racial disparities in infant mortality in-
creased between 1964 and 1988 for middle-
income and upper-income families; in the
mid-1960s, the infant mortality rate was 20%
higher for blacks than for whites in families
earning $5,000–6,999 and 60% greater among
those earning $10,000 or more; in 1988, black
infant mortality rates were more than twice
as great as for whites among families in com-
parable earnings brackets ($18,000–24,999
and $35,000 or more).

Cause of Death
The five most important causes of death in
1991 were congenital anomalies, sudden in-
fant death syndrome, prematurity and low
birth weight, respiratory distress syndrome
and maternal complications of pregnancy.
Although congenital anomalies were the
leading killer of white infants in 1991 (184.7
deaths per 100,000 live births), prematuri-
ty and low birth weight was the major killer
of black infants (210.2 per 100,000) and ac-
counted for one of every six infant deaths
in 1991. Sudden infant death syndrome was
the second most important cause of death
among both black and white infants.

Overall, the top five causes of death in
1981 were the same as in 1991, but sudden
infant death syndrome was the leading
cause of death among blacks (248.7 per
100,000), while congenital anomalies were
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