
269Volume 29, Number 6, November/December 1997

ual (such as room and
board, x-rays and med-
ications), as well as the
indirect (overhead) costs
of providing these med-
ical services.

We analyzed the data
separately by race, since
black and white women
exhibit different patterns
in birth outcomes by
age;14 women of other
races were excluded
from the analysis. In ad-
dition to the three ado-
lescent age-groups, we
created four distinct
groups of older women
spanning five years each, and a fifth com-
prised of women aged 40 and older, for an
overall total of eight age-groups.

Since low birth weight and infant mor-
tality are defined as dichotomous vari-
ables, we used logistic regression for these
estimates. For hospital costs, however, we
conducted an ordinary least-squares re-
gression using the natural logarithm of
costs, since the logged costs yield a better
model fit than do the charges themselves.

We ran three sets of models separately
for each race, predicting the effect of ma-
ternal age (relative to the reference
group—25–29-year-olds) on each out-
come. The first was unadjusted and pre-
sents the gross effects of age. The second
controlled for medical and behavioral risk
factors only, incorporating measures of
prenatal care use, reproductive history, be-
havioral risk factors such as smoking and
alcohol use, and the woman’s health sta-
tus.† The final model added further so-
cioeconomic controls, including educa-
tion, insurance status, marital status and
city size,‡ as well as dummy variables for
the woman’s county of residence. Com-
paring the chi-square statistics (and de-
grees of freedom) across the models shows
whether adding each set of variables sig-
nificantly increased the fit of the model.

To incorporate the independent vari-
ables, we relied on a model that has been
widely applied in the analysis of infant
health and birth outcomes, referred to as
an “infant health production function.”15

Low birth weight, infant mortality and
newborn costs were all considered birth
outcomes that reflect the joint product of
several “inputs,” which we classified for
the purposes of this study as maternal age,
medical factors and socioeconomic factors.

We expected that such characteristics as
single marital status, a low level of edu-
cation and lack of private insurance would

all birth outcomes among all age-groups?
Are all teenagers at the same risk, or do
older adolescents have better outcomes
than younger ones? How important is ma-
ternal age once other important charac-
teristics are controlled? And do the pat-
terns differ between blacks and whites?

Data and Methods
The data used in this analysis come from in-
dividual vital statistics records for 1989 and
1990 births and deaths; these were linked
with uniform billing hospital discharge
records. The data, provided by the New Jer-
sey Department of Health, are for all sin-
gleton, in-state live births to New Jersey res-
idents over the period. Insurance status and
newborn costs were recorded on the hos-
pital discharge records, infant mortality was
recorded on death certificates, and all other
individual-level measures were recorded
on birth certificates. Several of these birth
certificate measures, such as smoking and
alcohol usage, were self-reported, while oth-
ers, such as birth weight, were recorded by
clinicians. Prenatal care data gathered from
the birth certificates were taken directly
from prenatal care records when available,
or from the mothers’ self-reports.

Our cost measure was the amount
charged on the uniform bill by the hospital
in which the infant was born.* The report-
ed charges are based on the projected costs
for direct services rendered to an individ-

result in poorer outcomes at all ages. We
also expected that smoking and alcohol
use, late prenatal care and the presence of
hypertension or diabetes would similar-
ly indicate poorer outcomes. Although the
effects of reproductive history (i.e., pari-
ty, prior loss of a child and having had a
pregnancy termination) are ambiguous in
the aggregate, research linking these fac-
tors to birth outcomes suggests that they
should be included as control variables.

Results
Overall, very few of the more than 204,000
singleton births to New Jersey whites and
blacks in 1989 and 1990 were to mothers
younger than 15 (Table 1). Black women

Table 1. Percentage distribution of 1989 and 1990 births among
New Jersey women, and 1990 birthrates for New Jersey and the
United States, all by maternal age, according to race

Maternal % distribution Birthrate (per 1,000)
age of NJ births

New Jersey United States

White Black White Black White Black

<15 0.1 0.7 0.4 0.7 2.1 4.9
15�17 1.9 8.5 14.6 29.5 67.3 82.3
18�19 4.1 12.4 44.7 78.0 132.5 152.9
20�24 17.9 30.4 69.5 109.8 133.9 160.2
25�29 34.2 26.2 108.5 120.7 108.1 115.5
30�34 30.2 15.8 93.0 81.7 67.9 68.7
35�39 10.2 5.2 35.6 31.5 25.4 28.1
≥40 1.4 0.9 5.3� 5.7� 4.6� 5.8�
Total 100.0 100.0 na na na na

�Birthrate per 1,000 40�44-year-olds. Notes: For percentage distribution of NJ births, N=162,329
births to white women and N=41,772 births to black women. na=not applicable.

*We used this measure rather than the actual payment,
since New Jersey operated under a Disease Related
Group system between 1985 and 1992, in which patients
were charged a set of fees associated with their diagno-
sis; therefore, the “actual payments” for that period rep-
resented the average cost of treating a given diagnosis,
and not the value of resources utilized in the care of in-
dividual patients. Thus, reported charges are likely to be
a more accurate measure of the true cost of hospitaliza-
tion than are actual payments.

†The dichotomous medical variables, coded 1 if the vari-
able was present and 0 if it was not, were: mother smoked
cigarettes at any time during the pregnancy; mother
drank at any time during the pregnancy; mother had had
a live birth within the preceding 20 months; newborn was
female; mother was diagnosed as diabetic; mother de-
veloped pregnancy-related hypertension; mother had
had at least one induced or spontaneous abortion; new-
born was a first birth; mother had had a liveborn child
who later died; and mother began prenatal care in the
first trimester.

‡The dichotomous social and economic variables, coded
1 if the variable was present and 0 if it was not, were:
mother had age-appropriate education (within one year
of the appropriate grade for age among teenagers and
completion of at least high school among older women);
mother was covered by Medicaid (versus having private
insurance); mother was uninsured (versus private in-
surance); mother was married at the time of the birth; and
the birth occurred in 1990. For city size, we used two di-
chotomous variables that compared large and mid-sized
cities to smaller ones (75,000 inhabitants or more vs. fewer
than 50,000, and 50,000–74,999 vs. fewer than 50,000).

Table 2. Percentage of newborns with low birth
weight, percentage dying within one year of
birth and mean newborn hospitalization costs,
all according to maternal race and age, New
Jersey, 1989 and 1990

Age N % low % dying Mean hospi-
birth within talization
weight year costs

WHITE
All women 162,329 4.2 0.5 $1,157
<15 156 15.4 1.3 2,093
15�17 3,064 8.6 1.1 1,441
18�19 6,639 7.1 0.9 1,281
20�24 29,064 4.9 0.7 1,166
25�29 55,530 3.6 0.4 1,112
30�34 48,980 3.7 0.4 1,120
35�39 16,627 4.2 0.4 1,235
≥40 2,269 6.1 0.6 1,551

BLACK
All women 41,772 11.6 1.5 $1,926
<15 288 12.5 2.4 1,764
15�17 3,534 11.5 1.5 1,761
18�19 5,179 11.5 1.6 1,800
20�24 12,691 11.4 1.6 1,934
25�29 10,958 11.6 1.4 1,963
30�34 6,583 12.0 1.4 1,998
35�39 2,173 11.4 1.5 2,008
≥40 366 11.5 1.6 2,277

Notes: Differences by maternal age are signiÞcant at p=.0001 (chi-
square test) for low birth weight and for mean hospitalization costs
(F-test) among both whites and blacks. Age differences in infant
mortality rates were not signiÞcant�p=.3411 among whites and
p=.8222 among blacks (chi-square test).


