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In previous analyses of the 1988 Na-
tional Maternal and Infant Health Survey
(NMIHS) and the 1988 National Survey
of Family Growth (NSFG), we found that
after differences in demographic and
socioeconomic characteristics were taken
into account, mothers who had intended
to conceive were more likely than those
who had not to recognize their pregnan-
cy within the first six weeks and to initi-
ate prenatal care within the first eight
weeks. Contrary to expectations, howev-
er, once they had begun prenatal care,
women whose pregnancies had been mis-
timed or unwanted and those whose preg-
nancies had been planned were similar
with respect to most behaviors that could
affect the newborn’s health.4

In this article, we examine the effects of
planning status on the health of the new-
born and the mother’s care of the infant,
once again using the 1988 NMIHS and the
1988 NSFG.* Since these surveys provide
us with nationally representative data, we
are able to obtain a more complete picture
of factors affecting newborns’ health and
mothers’ infant care practices than was
possible in previous analyses, which were
based on narrow subgroups of the popu-
lation (for example, married women)5 or
on samples that are not representative of

*We use data from the 1988 NSFG rather than the 1995
cycle of the survey for two reasons. The analyses pre-
sented here are part of a larger study, which began prior
to the availability of the 1995 data. Also, the NMIHS has
not been conducted again, and since our measures are
sensitive to changing standards of care and medical ad-
vice for pregnant women, we wanted the data from the
two surveys to be contemporaneous.
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Babies born to women who had not
intended to conceive when they did
have an elevated risk of adverse

health outcomes, such as premature birth,
low birth weight and intrauterine growth
retardation.1 The planning status of a con-
ception also affects maternal behaviors
during pregnancy that may influence the
infant’s health at birth (for example, smok-
ing and weight gain).2 However, planning
status varies quite widely according to
such factors as women’s age, marital sta-
tus, parity, race or ethnicity, education and
poverty status.3 As a result, this question
remains: Are women’s pregnancy-relat-
ed behaviors and the health of their new-
borns directly linked to the planning sta-
tus of their pregnancy, or do the apparent
effects of planning status actually reflect
demographic and socioeconomic differ-
ences between women who had intend-
ed to conceive and those whose pregnan-
cies were unplanned.

all births (such as first births or births oc-
curring in hospitals in a particular area).6

We expect that infants whose mothers
did not intend to become pregnant are
more likely than those whose mothers had
planned to conceive to be premature, low-
birth-weight or small for their gestational
age (indicators of disadvantaged health sta-
tus), but that this is at least partially at-
tributable to differences between their
mothers in how soon they recognized the
pregnancy and initiated prenatal care, as
well as their demographic and socio-
economic characteristics. We also anticipate
that women who intended to conceive are
more likely than those who had unplanned
pregnancies to promote their babies’ health
and well-being by taking them for well-
baby checkups and by breastfeeding.

Methodology
Data
Although both surveys contain relevant
data for our analyses, they differ substan-
tially in numerous ways, including the size
and design of the samples, the design and
administration of the questionnaires, and
the definition and quality of specific data
items.7 The NMIHS questionnaire was
mailed to a representative sample of
women aged 15–49 living in 48 states, who
were identified through vital records on live
births, late fetal deaths and infant deaths in
1988; the final sample consisted of 18,594
women, 9,953 of whom had a live birth.8

The NSFG was conducted through per-
sonal interviews with a nationally repre-
sentative sample of 8,450 women aged
15–44; respondents provided detailed re-
productive histories, from which we ex-
tracted data about births occurring between
January 1984 and the time of the survey.
Data on a far larger number of births are
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Context: The planning status of a pregnancy may affect a woman’s prenatal behaviors and the
health of her newborn. However, whether this effect is independent or is attributable to socio-
economic and demographic factors has not been explored using nationally representative data.

Methods: Data were obtained on 9,122 births reported in the 1988 National Maternal and In-
fant Health Survey and 2,548 births reported in the 1988 National Survey of Family Growth. Mul-
tiple logistic regression analyses were employed to examine the effects of planning status on
the odds of a negative birth outcome (premature delivery, low-birth-weight infant or infant who
is small for gestational age), early well-baby care and breastfeeding.

Results: The proportion of infants born with a health disadvantage is significantly lower if the
pregnancy was intended than if it was mistimed or not wanted; the proportions who receive well-
baby care by age three months and who are ever breastfed are highest if the pregnancy was in-
tended. In analyses controlling for the mother’s background characteristics, however, a mistimed
pregnancy has no significant effect on any of these outcomes. An unwanted pregnancy increases
the likelihood that the infant’s health will be compromised (odds ratio, 1.3), but the association
is no longer significant when the mother’s prenatal behaviors are also taken into account. Un-
wanted pregnancy has no independent effect on the likelihood of well-baby care, but it reduces
the odds of breastfeeding (0.6).

Conclusions: Knowing the planning status of a pregnancy can help identify women who may
need support to engage in prenatal behaviors that are associated with healthy outcomes and
appropriate infant care. Family Planning Perspectives, 1998, 30(5):223–230
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representative of all singleton live births
that occurred in the United States in 1988.†
For the analyses of infant care, we further
restricted the sample to the 8,885 live-born
infants who ever came home from the hos-
pital and lived at least one month.

The NSFG data provide information on
2,548 births that are representative of sin-
gleton births occurring in the United
States during the four-year period
1984–1988. Again, we limited the analy-
ses of infant care to those who came home
and lived at least a month, thereby re-
ducing the sample to 2,528.

Both surveys oversampled specific
groups of women—the NSFG, black
women; the NMIHS, black women and
women whose infants were low-birth-
weight—to increase the reliability of statis-
tics for these groups. Both data sets contain
appropriate population weights so statisti-
cal analyses can take the oversampling into
account and estimates are applicable to the
general population of U.S. births. 

Measurement of Planning Status 
Planning status is a measure of a woman’s
reproductive intention at the time she be-
came pregnant. In both the NSFG and the
NMIHS, three categories of births can be
distinguished: intended (births occurring
to women who wanted to become preg-
nant when they did), mistimed (births oc-
curring to women who had not wanted to
conceive at that time but had wanted to
have a child in the future) and unwanted
(births occurring to women who had not
wanted to have any, or any more, children).

An unwanted conception does not nec-
essarily imply an unwanted child, since
planning status refers to the woman’s in-
tention before she conceived. Some cou-
ples may change their attitude toward the
birth—and their memory of the original
planning status—either during the preg-
nancy or after delivery. We expect that the
original planning status of a birth will be
incorrectly reported in a small number of
instances; the error is most likely to be a
misclassification of unintended births as
intended.9 If, as we hypothesize, unin-
tended births are associated with more
negative birth outcomes and prenatal be-
haviors than intended births, such misre-
porting will reduce the likelihood that we
will find statistically significant differences
by planning status.

Outcome Measures
We used information on the gestation and
weight of the infant at birth to construct
dummy variables indicating whether the
birth was premature (occurring before 37

available for analysis in the NMIHS than
in the NSFG; because very few NSFG re-
spondents reported fetal deaths or still-
births, our analyses of both sets of data in-
clude only women who had live births.

Information is available in both surveys
on women’s age, parity and marital sta-
tus at delivery; race and ethnicity; educa-
tion; poverty status; and previous nega-
tive pregnancy experiences. In addition,
the NMIHS contains information on em-
ployment and receipt of public assistance
during pregnancy, and on what advice, if
any, the woman had received from a pre-
natal care provider regarding smoking, al-
cohol use, vitamins and weight gain.*

With respect to behavior during preg-
nancy, the NSFG data include women’s re-
ports on the timing of prenatal care and
the number of prenatal care visits for all
births since January 1984. The NSFG pro-
vides information on smoking and alco-
hol use only for respondents’ most recent
pregnancy; because of the dramatic re-
duction in the sample size, we chose not
to include these data. The NMIHS con-
tains the same type of data on prenatal
care, as well as information on smoking,
alcohol and vitamin use, and weight gain
during pregnancy. Although we relied pri-
marily on self-reports from the mothers’
questionnaires in the NMIHS, we also ob-
tained some information from their in-
fants’ birth certificates.

Selection of Observations
The unit of analysis in our study is births.
We excluded multiple births (e.g., twins
and triplets) because these are associated
with an elevated risk of low birth weight,
and because the woman’s prenatal be-
havior is likely to be affected by this knowl-
edge. The sample from the NMIHS con-
sists of 9,122 live births, which are roughly

weeks’ gestation) and whether the infant
was low-birth-weight (less than 2,500 g).

We also constructed a third measure of
the newborn’s health, based on weight for
gestational age. An infant is generally con-
sidered small for gestational age if his or
her birth weight is below the 10th percentile
for all babies born in the same week of ges-
tation. To estimate this measure for white
and black infants, we applied race-specif-
ic birth-weight standards for infants born
at 25–42 weeks’ gestation, by sex and birth
order (first vs. higher order).10 No nation-
al standard exists for Hispanics or other
ethnic groups; however, since Hispanic in-
fants’ birth weights and rates of prematu-
rity generally fall between those of whites
and blacks,11 we used the average of the
white and black birth-weight cutoffs for
Hispanics. Births to women of other eth-
nicities—who were mostly Asian, with
some Native American and Eskimo—were
assigned the standard used for whites.

A further complication in calculating
this measure is that the NMIHS data report
gestation according to two sources: the
birth certificate and the mother’s answer
to the question “How many weeks did this
pregnancy last?” We gave priority to the
birth certificate information (which is cal-
culated from the date of the woman’s last
menstrual period), although there is no
consensus about which source is more ac-
curate. We used the mother’s survey re-
sponse if the birth certificate is missing
data on gestation or reports a gestation of
less than 25 or more than 42 weeks; nev-
ertheless, our data contain some reports
of gestations below 25 or above 42 weeks.

We assumed that all infants born at ges-
tations of greater than 42 weeks should have
weighed at least 2,500 g at birth; we classi-
fied those who were below this cutoff as
small for gestational age. For infants re-
portedly born before 25 weeks’ gestation, we
assumed that the birth was premature but
that the gestation may have been misre-
ported. We therefore omitted these births
(253 in the NMIHS and 12 in the NSFG) from
the analyses of the small for gestational age
measure, but not from the other analyses.

Using information about all three infant
health outcomes, we constructed a sum-
mary variable indicating any negative
birth outcome. According to this measure,
all premature and low-birth-weight babies
are considered to have been born at a dis-
advantage, even if they were not small for
gestational age. In addition, since the vari-
able captures all three negative outcomes,
the comparison group is infants born at 37
or more weeks of gestation weighing at
least 2,500 g.
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*In our analyses, the racial groups “white” and “black” in-
clude only non-Hispanic women; all women of Hispanic
ethnicity, regardless of race, are categorized as Hispanic.
Education and poverty status reflect the woman’s situa-
tion at the time of the survey in the NSFG and in the 12
months preceding the infant’s birth in the NMIHS. In both
surveys, poverty status is the respondent’s total household
income as a percentage of the federally defined threshold
of poverty, varying by the total number of related individ-
uals in the household. In the NSFG analyses, previous neg-
ative pregnancy experiences were spontaneous abortion,
stillbirth, low-birth-weight infant and infant death within
two months of birth; in the NMIHS, previous negative preg-
nancy experiences were these plus induced abortion. Pub-
lic assistance was defined as any income, in any form, from
Aid to Families with Dependent Children, food stamps,
housing assistance or public housing, social security or vet-
eran’s benefits. (For further detail, see reference 4.)

†Only 0.3% of all births in 1988 were to women outside
the 15–49 age range. (Source: National Center for Health
Statistics, Advance report of final natality statistics, 1988,
Monthly Vital Statistics Report, 1990, Vol. 39, No. 4, Suppl.)
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Results
Birth Outcomes
Mistimed and unwanted births are more
likely than intended ones to have a nega-
tive outcome (Table 1). For example, in the
NMIHS, 16% of intended births had at
least one negative outcome, compared
with 20% of mistimed births and 26% of
those that had been unwanted, and all of
the differences are statistically significant;
the pattern is similar for each individual
outcome. The relationship between plan-
ning status and birth outcomes is not as
uniform in the NSFG, although the pro-
portion of infants who were low-birth-
weight or small for gestational age was
lowest when the birth was intended.

In the first set of calculations in the lo-
gistic regression analysis, we examine only
the effects of women’s physical character-
istics on the likelihood of a negative birth
outcome (Table 2, page 226). The results
show that prior negative outcomes, body
mass index, age, and race or ethnicity af-
fect the risk of a negative outcome. In the
NMIHS, women who have had a negative
outcome and those who are underweight
for their height have significantly elevat-
ed odds of bearing an infant who is pre-
mature, low-birth-weight or small for ges-
tational age (odds ratios, 1.4 and 1.5,
respectively). Women aged 30–34 are sig-
nificantly less likely than older mothers to
have a negative outcome (0.7), and both
Hispanic and white women are less likely
to have a negative birth outcome than are
black women (0.3 and 0.4, respectively).
The NSFG data also indicate an increased
risk for women who have experienced a
previous negative outcome and a de-
creased risk for white women.*

When we add women’s socioeconomic
characteristics into the analysis, the phys-
ical factors that were initially significant
in the NMIHS remain so; in addition, hav-
ing had three or more children and being
aged 20–24 are associated with reduced
odds of a negative outcome (odds ratio,
0.7 for each). Furthermore, women with
at least some college education are less
likely to have a negative outcome than are
women who did not graduate from high
school (0.6–0.7). The lack of a relationship
between high parity and better birth out-
come in the first analysis may reflect the
likelihood that women who have already
had three births are among the least edu-
cated and thus most likely to have a poor
outcome. In the second set of calculations,
the effects of education and other socio-
economic characteristics are separated
from the effects of parity. 

In the NSFG, married mothers are sig-

Finally, we examined two measures of
the mother’s behavior with regard to care
of the infant. The first assesses whether the
infant had at least one visit to a doctor for
well-baby care in the first three and first
six months of life. The second is whether
the infant was ever breastfed. While both
measures are intended to capture aspects
of the mother’s behavior, the first measure
could be inaccurate, because someone
other than the mother may have taken the
infant for a well-baby visit.

Analyses
For all analyses, we used the statistical
analysis program STATA, which allows
for the inclusion of population weights,
calculates the standard errors  and can ad-
just for the six sampling strata in the
NMIHS. In the tables, we present nation-
al estimates based on weighted data and
report the unweighted sample size upon
which the estimates are based. Only find-
ings that are statistically significant at a p
value less than .05 are discussed in the text
unless otherwise noted.

We emphasize the findings from the
NMIHS data simply because in many
cases, we found statistically significant re-
lationships in the NMIHS but not in the
NSFG data. However, the direction and
size of the estimated effects in the two data
sources were often similar, and we there-
fore hypothesize that the larger sample of
the NMIHS accounts for much of the dis-
crepancy; the NSFG data may have yield-
ed additional statistically significant re-
sults if the sample had been larger.
(Nevertheless, because there are so many
differences between the two surveys, the
larger sample in the NMIHS does not nec-
essarily make the findings from that sur-
vey more credible.) Obviously, we have
the greatest confidence in findings in
which the relationship operates in the
same direction and is statistically signifi-
cant in both data sets. 

We look first at the prevalence of nega-
tive birth outcomes according to planning
status. We then use multivariate logistic
regression analysis to examine how the
odds of a negative outcome are affected
by four sets of variables—physical char-
acteristics of the mother that are relative-
ly fixed at the time of the birth, the moth-
er’s socioeconomic characteristics, the
planning status of the pregnancy and the
mother’s prenatal behaviors. Specifical-
ly, we focus on whether a woman’s be-
havior during pregnancy alters the effects
of planning status. We then present find-
ings from similar analyses of the effects of
planning status on infant care.

nificantly less likely to have a negative
birth outcome than are never-married
women. There is no obvious explanation
for why this effect is evident in the NSFG
and not in the NMIHS, but the discrep-
ancy may be attributable to the differences
in the composition of the sample.

The addition of planning status in the
third set of analyses produces virtually no
change in the estimated effects of the
physical and socioeconomic factors in ei-
ther the NMIHS or the NSFG. However,
planning status has a significant inde-
pendent effect on birth outcomes in the
NMIHS: Women who had unwanted
births are 1.3 times as likely to have a neg-
ative outcome as are those whose preg-
nancies were intended. In the NSFG, the
odds ratio for unwanted births is positive,
but it is not statistically significant.

In the final set of calculations, we in-
clude the mother’s prenatal behaviors.
Whereas the addition of these factors has
no effect on the results for the previously
entered variables in the NSFG, it produces
some notable changes in the NMIHS.
Women who have had two live births be-

Table 1. Percentage of infants who were pre-
mature, low-birth-weight or small for gesta-
tional age, by planning status at conception,
1988 National Maternal and Infant Health Sur-
vey (NMIHS) and 1988 National Survey of Fam-
ily Growth (NSFG)

Outcome and NMIHS NSFG
planning status

Any negative outcome (N=9,122) (N=2,463)
All pregnancies 18.0 16.5
Intended 15.6†,‡ 15.5‡
Mistimed 20.4‡ 16.9
Unwanted 25.5 20.7

Premature (N=9,122) (N=2,510)
All pregnancies 8.4 8.1
Intended 6.7†,‡ 8.6
Mistimed 10.2‡ 6.8
Unwanted 12.9 8.0

Low-birth-weight (N=9,115) (N=2,548)
All pregnancies 5.9 5.8
Intended 5.1†,‡ 5.3‡
Mistimed 6.5‡ 5.0‡
Unwanted 9.7 10.1

Small for gestational age (N=8,852) (N=2,442)
All pregnancies 10.4 8.4
Intended 9.5†,‡ 6.7†,‡
Mistimed 11.3‡ 10.3
Unwanted 13.7 12.9

†Significantly different from mistimed at p<.05. ‡Significantly dif-
ferent from unwanted at p<.05. Notes: NMIHS data reflect births
in 1988; NSFG data reflect births in 1984–1988. Ns are unweighted.

*Our analyses also included a history of diabetes or hy-
pertension, because in other multivariate analyses (not
shown), each of these factors increased the odds of pre-
maturity or low birth weight. As Table 2 shows, how-
ever, these variables are not significantly associated with
the odds that an infant would be either premature, low-
birth-weight or small for gestational age.



cline (0.6); in addition, obese women be-
come significantly less likely than those
of average weight to have a negative out-
come (0.8). Moreover, the inclusion of pre-
natal behaviors eliminates the significance
of planning status and education; thus, it
appears that the effects of these factors are
indirect, operating through their rela-
tionship to behaviors during pregnancy.

come significantly less likely than women
having their first live birth to experience
a negative outcome (odds ratio, 0.8), and
the odds associated with higher parity de-

Because previous research showed an
association between planning status and
first prenatal visit,*12 we had expected that
planning status would have an indirect ef-
fect on birth outcomes by influencing
women’s use of prenatal care services.
However, the timing of the first prenatal
care visit has no effect on the odds of a
negative pregnancy outcome (Table 2).
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Table 2. Odds ratios from logistic regression showing the likelihood that an infant was premature, low-birth-weight or small for gestational age,
by maternal characteristics, planning status of birth and maternal pregnancy behaviors, according to variables included in the regression, 1988
NMIHS (N=8,879)  and 1988 NSFG (N=2,380)

Characteristics, planning Physical Plus socioeconomic Plus planning status Plus pregnancy  behaviors
status and behaviors

NMIHS NSFG NMIHS NSFG NMIHS NSFG NMIHS NSFG

Physical
Previous live births (ref=0)

1 1.00 1.05 0.92 1.03 0.91 1.02 0.87 0.98
2 1.03 1.04 0.86 0.95 0.84 0.93 0.76* 0.89
≥3 0.96 1.07 0.71** 0.89 0.68** 0.85 0.63** 0.88

Ever had negative pregnancy 
experience† (ref=no) 1.37** 1.97** 1.42** 1.93** 1.43** 1.94** 1.34** 1.94**

Ever had diabetes (ref=no) ‡ 1.28 ‡ 1.27 ‡ 1.25 ‡ 1.06
Ever had hypertension (ref=no) ‡ 1.17 ‡ 1.17 ‡ 1.17 ‡ 1.01
Body mass index (ref=average)

Underweight 1.50** ‡ 1.48** ‡ 1.48** ‡ 1.57** ‡
Overweight 1.01 ‡ 0.99 ‡ 0.99 ‡ 0.89 ‡
Obese 1.07 ‡ 1.02 ‡ 1.02 ‡ 0.76* ‡

Age at infant’s birth (ref=≥35)
<20 1.33 1.19 0.85 0.80 0.86 0.80 0.98 0.82
20–24 0.89 1.24 0.69* 1.01 0.70* 1.00 0.69* 1.08
25–29 0.84 1.03 0.76 0.91 0.78 0.92 0.82 0.98
30–34 0.70* 0.98 0.68** 0.94 0.69* 0.94 0.70* 1.00

Race/ethnicity (ref=non-Hispanic black)
Hispanic 0.31** 0.69 0.30** 0.80 0.31** 0.81 0.32** 0.90
Non-Hispanic white/other 0.38** 0.66** 0.43** 0.91 0.43** 0.93 0.44** 0.96

Socioeconomic
Marital status (ref=never-married)

Married na na 1.00 0.54** 1.02 0.55** 1.06 0.53**
Formerly married na na 1.30 0.99 1.30 1.00 1.33 0.95

Education (ref=<H.S. graduate)
H.S. graduate na na 0.86 0.94 0.86 0.95 0.96 0.93
Some college na na 0.70** 1.00 0.71** 1.00 0.85 0.96
≥college graduate na na 0.60** 0.84 0.61** 0.84 0.78 0.82

% of poverty level (ref=<100)
100–199 na na 1.00 0.86 1.00 0.86 1.03 0.88
≥200 na na 0.89 0.86 0.90 0.87 0.96 0.92

Received public assistance 
during pregnancy (ref=no) na na 1.20 ‡ 1.19 ‡ 1.16 ‡

Worked during pregnancy (ref=no) na na 0.88 ‡ 0.88 ‡ 0.93 ‡

Planning status of birth (ref=intended)
Mistimed na na na na 1.05 1.01 0.99 1.04
Unwanted na na na na 1.26* 1.15 1.22 1.16

Pregnancy behaviors
First prenatal care visit in 

≤8 wks. (ref=later) na na na na na na 1.06 1.15
% of recommended visits 

made (ref=90–120)
<90 na na na na na na 1.02 0.72
121–150 na na na na na na 1.86** 1.54* 
>150 na na na na na na 3.44** 2.63**

Weight gain (ref=<16 lbs.)
16–25 lbs. na na na na na na 0.62** ‡
26–35 lbs. na na na na na na 0.46** ‡
≥36 lbs. na na na na na na 0.27** ‡

Smoking (ref=nonsmoker)
Smoked na na na na na na 1.89** §
Quit na na na na na na 0.91 §

Drank during pregnancy (ref=never)
≥2 drinks per month na na na na na na 0.99 §
≤1 drinks per month na na na na na na 0.95 §
Quit during pregnancy na na na na na na 0.94 ‡

Took vitamins (ref=no) na na na na na na 0.88 ‡

*p<.05. **p<.01. †Spontaneous abortion, low-birth-weight or premature infant, stillbirth or infant death, and (in the NMIHS only) induced abortion. ‡Not measured in the survey. §Insufficient data for analy-
sis. Notes: na=not applicable. NMIHS data reflect births in 1988; NSFG data reflect births in 1984–1988. Ns are unweighted.

*Planning status is also significantly related to the odds
of early pregnancy recognition (within the first six weeks),
but we did not include this variable in the analysis be-
cause it is highly correlated with the timing of the first
prenatal care visit.
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nificantly by the planning status of the
pregnancy. Only 36–40% of infants are
ever breastfed if the pregnancy was un-
wanted, compared with 47–50% if it was
mistimed and 60–61% if it was wanted.

Clearly, infant care practices vary by the
planning status of the pregnancy. In the
multivariate analyses, we explore whether
this variation is attributable to the persis-
tence of the mother’s original attitude to-
ward the pregnancy or to other factors.
•Well-baby visits in the first three months. In
analyses controlling only for the mother’s
socioeconomic and physical characteris-
tics,‡ education and poverty status have
strong effects on the likelihood of an early
well-baby visit (Table 4, page 228). In the
NMIHS, the infants of high school gradu-
ates are nearly twice as likely as babies
born to less-educated mothers to be taken
for such a visit (odds ratio, 1.7), and the
odds are still higher for those born to
women with any postsecondary education
(3.5–4.0). The odds also rise as income in-
creases; infants whose mothers have an in-
come at least twice the poverty level are 2.3
times as likely as those below the poverty
line to have a well-baby visit. The effects
of these variables are less marked in the
NSFG. According to the NMIHS data,
white women and mothers aged 25–29
also have elevated odds of taking their in-
fant for a well-baby visit, and those who
had previously borne three or more infants
have a reduced likelihood of doing so.

In the second set of calculations, we con-
trol for whether the birth had a negative
outcome; the addition of this variable pro-
duces little change in the effects of the
socioeconomic and physical characteris-
tics. In the NSFG data, a negative preg-
nancy outcome significantly reduces the
likelihood that an infant is taken for well-
baby care by three months of age (odds
ratio, 0.4); this could reflect that infants
who were premature, low-birth-weight or
small for gestational age are taken to the
doctor to address particular health prob-
lems rather than for well-baby care.

Similarly, planning status has no inde-
pendent effect on well-baby care. When
this variable is taken into account, the re-
sults remain unchanged.

In the final set of calculations, control-
ling for pregnancy behaviors, early pre-
natal care is associated with an increase
in the odds of early well-baby care in the
NMIHS (odds ratio, 1.4), but education
and poverty status still have the strongest
effects. Additionally, when prenatal be-
haviors are taken into account, teenagers
are twice as likely as mothers aged 35 and
older to take their infant for a well-baby

On the other hand, our earlier analysis
showed no significant relationship be-
tween planning status and whether a
woman made at least 90% of the recom-
mended number of prenatal visits, al-
though investigation of NMIHS data sug-
gested that higher education was strongly
linked to making at least 90% of the rec-
ommended number of visits.* Our current
logistic regressions show no significant
difference between having made fewer
than 90% and 90–120% of the recom-
mended number of visits. However, mak-
ing more than 120% of visits is strongly as-
sociated with a negative health outcome
for the baby (odds ratios, 1.9–3.4).

A woman’s weight gain during preg-
nancy is a key determinant of her new-
born’s health.13 Our results confirm this,
showing that the odds of a negative preg-
nancy outcome decline steadily as a
woman’s prenatal weight gain increases.

Women who had not intended to con-
ceive when they did are more likely to
smoke while pregnant than are those who
planned their pregnancies (not shown).
Confirming results of numerous other
studies,14 our analyses of the NMIHS data
show that women who smoke during
pregnancy are almost twice as likely as
nonsmokers to have a negative birth out-
come (odds ratio, 1.9). Interestingly, smok-
ers who quit during pregnancy are no
more likely to have a negative outcome
than are nonsmokers.

In contrast to findings reported by other
researchers,15 our analyses showed no detri-
mental effect of drinking alcohol during
pregnancy. Nor did we find a beneficial ef-
fect of vitamin use by pregnant women.

Infant Care Behaviors
Many infants are taken for a well-baby
visit soon after birth and are examined
again at two, four and six months of age,
when they also receive immunizations.
Data from both surveys indicate that more
than 90% of infants have a well-baby visit
in the first three months, but the propor-
tion is significantly higher if the birth was
intended than if it was unwanted (Table
3).† In the NMIHS, infants born after mis-
timed conceptions also are less likely than
those whose conceptions were intended
to have a well-baby visit. Furthermore, dif-
ferences by planning status persist
through the first six months: According to
the NMIHS, the proportion of infants who
have at least two visits by six months of
age is significantly lower if the birth was
unwanted (84%) than if it was mistimed
(88%) or intended (92%).

Breastfeeding behavior also varies sig-

visit (2.2). (In our earlier study, we found
that teenage mothers are less likely than
older women to make early prenatal care
visits.16) As in the other analyses, white
mothers are more likely than blacks to take
their infant for well-baby care (1.4). The
racial difference may reflect variations in
access to services or in views about the im-
portance of such visits.

The association between high parity
and reduced odds of an early well-baby
visit is consistent across analyses for the
NMIHS data, but it becomes significant in
the NSFG only when prenatal care be-
haviors are included. While this effect may
indicate that women with more children
have greater confidence and place less im-
portance on a well-baby visit, it also may
suggest that these women have a harder
time taking a new baby for a medical visit.
Furthermore, while the NSFG data con-
sistently show that infants who were small
for gestational age, premature or low-
birth-weight are less likely than infants
without such disadvantages to have a
well-baby visit in the first three months,

Table 3. Percentage of mothers who took their
baby for at least one well-baby visit in the first
three months, who took their baby for at least
two visits in the first six months and who ever
breastfed, by planning status at conception,
1988 NMIHS and 1988 NSFG

Infant care and NMIHS NSFG
planning status

≥1 visit by age 3 mos. (N=7,802) (N=2,373)
All pregnancies 94.3 96.0
Intended 95.6†,‡ 96.8‡
Mistimed 93.2‡ 96.0‡
Unwanted 89.5 91.7

≥2 visits by age 6 mos. (N=8,006)
All pregnancies 89.8 u
Intended 91.9†,‡ u
Mistimed 87.5‡ u
Unwanted 83.9 u

Ever breastfed (N=8,444) (N=2,512)
All pregnancies 53.4 55.2
Intended 59.9†,‡ 60.6†,‡
Mistimed 46.6‡ 50.1‡
Unwanted 36.1 40.1

†Significantly different from mistimed at p<.05. ‡Significantly dif-
ferent from unwanted at p<.05. Notes: NMIHS data reflect births
in 1988; NSFG data reflect births in 1984–1988. Ns are unweighted.
u=unavailable.

*For each woman, the recommended total number of vis-
its depends upon the duration of the pregnancy and the
timing of the initiation of prenatal care. (For further de-
tail about this variable, see reference 4.)

†In the NSFG, mothers were asked only for the timing
of the first well-baby visit. In the NMIHS, they were asked
to report the total number of well-baby visits in each of
the first six months of life.

‡Since physical characteristics are not biologically related
to infant care behaviors, as they may be to birth outcomes,
we grouped them with socioeconomic characteristics in
the analyses of well-baby visits and breastfeeding.



Table 4. Odds ratios from logistic regression showing the likelihood that an infant was taken for well-baby care by age three months, by ma-
ternal characteristics, birth outcome, planning status of birth and maternal pregnancy behaviors, according to variables included in the re-
gression, 1988 NMIHS (N=7,729) and 1988 NSFG (N=2,280)

Characteristics, birth outcomes, Physical and socioeconomic Plus outcome Plus planning status Plus pregnancy behaviors
planning status and behaviors

NMIHS NSFG NMIHS NSFG NMIHS NSFG NMIHS NSFG

Physical and socioeconomic
Age at infant’s birth (ref=>35)

<20 1.67 0.26 1.67 0.23 1.66 0.20 2.17* 0.23
20–24 1.14 0.49 1.14 0.46 1.11 0.44 1.22 0.46
25–29 1.85* 0.55 1.85* 0.50 1.80* 0.49 1.85* 0.48
30–34 1.52 2.47 1.51 2.25 1.48 2.20 1.49 2.08

Race/ethnicity (ref=non-Hispanic black)
Hispanic 1.04 0.95 1.00 0.87 0.98 0.85 1.03 0.88
Non-Hispanic white/other 1.46* 1.25 1.42* 1.18 1.39* 1.12 1.44* 1.11

Marital status (ref=never-married)
Married 1.16 0.62 1.16 0.58 1.15 0.58 1.05 0.58
Formerly married 1.25 0.43 1.26 0.42 1.26 0.41 1.38 0.42

Education (ref=<H.S. graduate)
H.S. graduate 1.73** 2.41* 1.72** 2.46* 1.72** 2.41* 1.68** 2.42* 
Some college 3.50** 3.14* 3.46** 3.33* 3.46** 3.20* 3.43** 3.10* 
≥college graduate 4.00** 2.32 3.96** 2.28 3.92** 2.23 3.98** 2.33

% of poverty level (ref=<100)
100–199 1.49* 2.32* 1.49* 2.20* 1.49* 2.14 1.65** 2.08
≥200 2.34** 1.38 2.33** 1.31 2.30** 1.31 2.30** 1.23

Received public assistance 
during pregnancy (ref=no) 1.41 † 1.42 † 1.43* † 1.35 †

Worked during pregnancy (ref=no) 1.06 † 1.06 † 1.06 † 1.03 †
Previous live births (ref=0)

1 0.90 1.24 0.90 1.25 0.91 1.28 0.93 1.28
2 0.67 0.65 0.66 0.64 0.68 0.65 0.73 0.66
≥3 0.50** 0.31 0.49** 0.29 0.51** 0.33 0.58* 0.34* 

Ever had negative pregnancy
experience‡ (ref=no) 1.22 1.42 1.24 1.54 1.23 1.52 1.16 1.57

Outcome
Premature, low-birth-weight or small for 

gestational age (ref=none of these) na na 0.84 0.38** 0.85 0.38** 0.85 0.41**

Planning status of birth (ref=intended)
Mistimed na na na na 0.92 1.38 0.91 1.42
Unwanted na na na na 0.80 0.85 0.84 0.90

Pregnancy behaviors
First prenatal care visit 

in ≤8 wks. (ref=later) na na na na na na 1.42* 1.52
% of recommended visits 

made (ref=90–120)
<90 na na na na na na 0.89 0.77
121–150 na na na na na na 1.00 0.97
>150 na na na na na na 1.32 0.59

*p<.05. **p<.01. †Not measured in the survey. ‡Spontaneous abortion, low-birth-weight or premature infant, stillbirth or infant death, and (in the NMIHS only) induced abortion. Notes: na=not applicable.
NMIHS data reflect births in 1988; NSFG data reflect births in 1984–1988. Ns are unweighted.

are black mothers. Increased education and
higher income, as well as having had a pre-
vious negative birth outcome, are associ-
ated with greater odds of breastfeeding.

In the NMIHS analyses, married women
are more likely than their never-married
counterparts to breastfeed (odds ratio, 1.3),
while women who worked during the
pregnancy and those with one prior birth
are less likely to breastfeed than are moth-
ers who did not work and those who had
never had children (0.8–0.9). In both sur-
veys, infants who were small for gestational
age, premature or low-birth-weight are sig-
nificantly less likely than babies with none
of these conditions to be breastfed (0.6–0.7).

When all maternal characteristics, preg-
nancy outcome, planning status and pre-
natal behaviors are taken into account, the
NMIHS data show that infants whose con-
ception had been unwanted are signifi-

it is not known whether they instead make
visits because of medical problems.

The NMIHS offers some evidence that
the mother’s behavior with regard to med-
ical visits during pregnancy is predictive
of similar behavior after pregnancy. Moth-
ers who made an early prenatal care visit
are more likely to take their infant for a
well-baby visit than are mothers who did
not obtain early prenatal care (odds ratio,
1.4). In the NSFG, the odds ratio is also pos-
itive, but it is not statistically significant.
•Breastfeeding. Whether a mother breast-
feeds her baby is significantly related to a
number of her socioeconomic and physi-
cal characteristics and to her baby’s health
at birth. Both surveys show that young
mothers—particularly teenagers—are less
likely than those aged 35 or older to breast-
feed (Table 5). White and Hispanic moth-
ers are 3–4 times as likely to breastfeed as

cantly less likely to be breastfed than are
those whose birth had been intended
(odds ratio, 0.6); the result from the NSFG
is in the same direction but is not statisti-
cally significant. The odds of breastfeed-
ing are no different if the birth was mis-
timed than if it was intended.

Discussion
Our bivariate findings suggest that asking
a woman whether she had planned her
pregnancy can help identify those who are
likely to need added support during preg-
nancy to promote healthy outcomes and
take good care of their babies. For example,
in the NMIHS, the proportion of infants who
are premature, low-birth-weight or small for
gestational age is substantially higher if the
birth was unwanted (26%) or mistimed
(20%) than if it was intended (16%). Differ-
ences by planning status in the proportion
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Table 5. Odds ratios from logistic regression showing the likelihood that an infant was ever breastfed, by maternal characteristics, birth out-
come, planning status of birth and maternal pregnancy behaviors, according to variables included in the regression, 1988 NMIHS (N=8,357)
and 1988 NSFG (N=2,406)

Characteristics, birth outcomes, Physical and socioeconomic Plus outcome Plus planning status Plus pregnancy behaviors
planning status and behaviors

NMIHS NSFG NMIHS NSFG NMIHS NSFG NMIHS NSFG

Physical and socioeconomic
Age at infant’s birth (ref=≥35)

<20 0.69* 0.14** 0.69* 0.13** 0.66* 0.13** 0.69* 0.13**
20–24 0.77 0.55* 0.76 0.54* 0.72* 0.53* 0.75 0.53* 
25–29 0.84 0.59* 0.83 0.58* 0.78 0.57* 0.82 0.57* 
30–34 0.99 0.57* 0.97 0.56* 0.94 0.55* 0.99 0.56* 

Race/ethnicity (ref=non-Hispanic black)
Hispanic 3.45** 4.36** 3.22** 4.36** 3.12** 4.31** 3.08** 4.32**
Non-Hispanic white/other 2.99** 3.72** 2.86** 3.75** 2.77** 3.68** 2.75** 3.67**

Marital status (ref=never-married)
Married 1.28* 1.14 1.28* 1.10 1.25* 1.09 1.27* 1.09 
Formerly married 1.23 1.11 1.25 1.11 1.24 1.10 1.17 1.10

Education (ref=<H.S. graduate)
H.S. graduate 1.34** 1.34 1.33** 1.34 1.32** 1.33 1.35** 1.32
Some college 2.62** 3.00** 2.58** 3.02** 2.56** 2.97** 2.61** 2.94**
≥college graduate 5.08** 3.81** 4.98** 3.80** 4.88** 3.75** 5.11** 3.71**

% of poverty level (ref=<100)
100–199 1.33** 1.76** 1.33** 1.74** 1.34** 1.72** 1.33** 1.72**
≥200 1.50** 2.09** 1.50** 2.07** 1.49** 2.07** 1.50** 2.06**

Received public assistance 
during pregnancy (ref=no) 0.83 † 0.84 † 0.85 † 0.88 †

Worked during pregnancy (ref=no) 0.87* † 0.86* † 0.86* † 0.85* †
Previous live births (ref=0)

1 0.81* 0.80 0.81* 0.80 0.81* 0.81 0.81* 0.81
2 1.01 0.95 1.00 0.95 1.05 0.97 1.04 0.97
≥3 1.16 0.86 1.14 0.86 1.23 0.91 1.23 0.91

Ever had negative pregnancy 
experience‡ (ref=no) 1.20* 1.24 1.22** 1.29* 1.20* 1.29* 1.20* 1.29* 

Outcome
Premature, low-birth-weight or small for 

gestational age (ref=none of these) na na 0.68** 0.62** 0.69** 0.62** 0.70** 0.62**

Planning status of birth (ref=intended)
Mistimed na na na na 0.94 1.10 0.96 1.10
Unwanted na na na na 0.57** 0.85 0.57** 0.86

Pregnancy behaviors
First prenatal visit 

in ≤8 wks. (ref=later) na na na na na na 0.96 1.11
% of recommended visits 

made (ref=90–120)
<90 na na na na na na 0.99 1.01
121–150 na na na na na na 1.07 1.02
>150 na na na na na na 0.99 1.04 

*p<.05. **p<.01. †Not measured in the survey. ‡Spontaneous abortion, low-birth-weight or premature infant, stillbirth or infant death, and (in the NMIHS only) induced abortion. Notes: na=not applicable.
NMIHS data reflect births in 1988; NSFG data reflect births in 1984–1988. Ns are unweighted.
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cantly more likely than intended ones to be
associated with negative health outcomes,
when women’s prior pregnancy experi-
ences, physical characteristics and socio-
economic factors are considered. The effect
becomes nonsignificant, however, when
prenatal behaviors are included, possibly
because of the link between intention sta-
tus and smoking during pregnancy. 

Planning status of the pregnancy does
not affect the likelihood that a woman will
take her infant for at least one well-baby
visit by the age of three months. Rather,
the odds of such a visit are determined by
socioeconomic variables that reflect access
to care and, possibly, differences in per-
ceived value of that care. In addition,
women who made their first prenatal visit
early in pregnancy (a behavior that is as-
sociated with intended pregnancies) are

taken for an early well-baby visit are much
smaller, but statistically significant and in
similar directions. And babies whose moth-
ers reported that their pregnancy was mis-
timed or unwanted are less likely to be
breastfed (47% and 36%, respectively) than
are those born to women who had intend-
ed to conceive when they did (60%).

Not surprisingly, multivariate analysis
shows a much more complicated picture.
The mother’s physical and socioeconomic
characteristics, as well as the infant’s
health status at birth, have strong and sig-
nificant effects on the newborn’s health
and the mother’s care for her infant. When
these factors are taken into account, the ef-
fects of a mistimed pregnancy are no
longer statistically significant.

Results for unwanted births are not as
consistent. Unwanted births are signi-

more likely than those who delayed care
to take their baby for early well-baby vis-
its, suggesting a behavioral marker for
identifying women who might be more or
less likely to adhere to recommended visit
schedules for their baby. 

Finally, women whose pregnancy was
unwanted are less likely to breastfeed their
babies than are those who intended to con-
ceive. Planning status could be a crude
proxy for social or financial constraints on
breastfeeding. But since the relationship
between an unwanted pregnancy and
breastfeeding remains statistically signif-
icant even with a variety of controls, we
conclude that a woman’s attitude toward
her baby has a direct effect on her decision
to breastfeed.

The measure of intention status available
from these data sets is very limited, since
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it is retrospective and assesses only
women’s attitudes at one point in time,
rather than being multifaceted and in-
cluding women’s feelings about their preg-
nancy as it progressed and even after their
infant’s birth. Consequently, our finding
that planning status has few independent
effects on the outcomes examined should
not be interpreted as indicating that a
woman’s attitudes about her pregnancy
and toward the baby once it is born are
unimportant.  Other methodological ap-
proaches and refined measures may be bet-
ter suited to investigate the relationships
between intention status and outcomes. 

It is useful and important for providers
to know that the effects of socioeconomic
characteristics, especially poverty and be-
havior during pregnancy, are so strong that
they can be used as indicators of which
groups of women are likely to have diffi-
culty bearing a healthy baby and taking
good care of the infant.  As a gross indica-
tor, intention status at conception dis-
criminates quite well between different out-
comes and can be used to identify women
needing more services and support. 
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