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in traditional method use (greater for the
rural commune than for the urban com-
mune), the shifts may have contributed to
higher method failure levels. Net of
sociodemographic factors, intrauterine
device adoption clearly reduces, and tradi-
tional method use increases, the likelihood
of abortion. Expanding the availability and

range of modem contraceptive methods in
rural areas is indicated by these results. D
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Introduction

Despite a national health goal to
reduce the rate of unintended pregnancy to
30% by the year 2000,' the frequencies of
unintended pregnancies and unintended
births appear to be increasing in the United
States, after almost 2 decades of decline.23
It has been estimated that 43% of all live
births in the United States in 1988 were the
result ofunintended pregnancies.4

Unintended pregnancy is usually
defined as a pregnancy that is mistimed (i.e.,
earlier than desired) or unwanted.3'5 Infants
of unintended pregnancies may be at risk for
low birthweight, 8 preterm delivery,8 and
neonatal mortality.9 The mechanisms linking
unintended pregnancy to poor birth out-
comes are not clear, but they may be associ-
ated with maternal socioeconomic risk fac-
tors, less than adequate prenatal care, and
preconceptional and prenatal maternal
behavioral risk factors.4'5"0" Because many
births in the United States are unintended,
and because it is the goal of clinicians and
health educators to influence maternal
behaviors in order to optimize fetal growth
and reduce pregnancy complications, it is
important to understand whether pregnancy
intention is associated with the behavioral
risks a woman brings to her pregnancy or
with the likelihood of behavioral change
after pregnancy confirmation. Women with
unintended pregnancies may be more likely
to smoke cigarettes during pregnancy than
those with intended pregnancies7"12"13 and
more likely to drink alcohol during preg-

nancy.7"4 Data on the association between
pregnancy intention and preconceptional and
prenatal behavioral changes are meager.

The purpose of this study was to exam-
ine the associations of pregnancy intention
to cigarette smoking, alcohol drinking, and
use of vitamins and caffeinated drinks prior
to pregnancy and during early pregnancy. It
was hypothesized that women with unin-
tended pregnancies would be more likely
than those with intended pregnancies to
engage in behaviors, prior to and during
pregnancy, that could compromise fetal
growth and the pregnancy course. It was
also hypothesized that women with unin-
tended pregnancies would be less likely
than those with intended pregnancies to
change health-compromising behaviors.
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Methods

Subjects were pregnant women who
participated in a telephone health behavior
survey. Subjects were selected from the
appointment logs of women scheduled for
their first prenatal care visit at either the
Group Health Cooperative of Puget Sound
in Washington State or Park-Nicollet of
Minnesota. All potential subjects received
introductory letters about the health behav-
ior survey and could decline participation by
making a toll-free telephone call or by
returning a postcard to the investigator. Of
the 8827 women telephoned over a

20-month period, 704 (8%) were not eligible
for the survey because of language problems
(n= 138), miscarriage (n=419), termination
of pregnancy (n = 35), or other problems
related to sampling error or subject charac-
teristics. Of the 8123 women eligible for the
survey, 7489 (92%) completed it. In the cur-

rent study, 315 additional women were

excluded because they were missing data on
pregnancy intention (n= 64) or they were

more than 20 weeks pregnant at the time of
the survey (n=251). Thus, the final sample
size was 7174.

Pregnancy intention was categorized by
responses to the following questions:
"Thinking back to just before your preg-

nancy, how did you feel about becoming
pregnant? Would you say you wanted to be
pregnant sooner than you were (i.e.,
intended), wanted to be pregnant at this time
(i.e., intended), wanted to be pregnant but at
a later time (i.e., mistimed), or did not want
to be pregnant now or in the future (i.e.,
unwanted)?"

Questions concerning health behaviors
focused on 2 time periods: the time of the
survey (i.e., within the first 20 weeks of
pregnancy) and immediately before the
subject became pregnant. Regarding intake
of caffeinated beverages, subjects were

asked whether they drank them "not at all,
once a week or less, a few times a week,
once a day, or a few times a day or more"
during both periods. Alcohol intake was

estimated by a question concerning the
number of drinks the subject had in a typi-
cal week during both periods. Subjects
reported average vitamin intake during both
periods by endorsing one of the following
responses: daily, a few times a week, occa-

sionally, or not at all. Smoking status was

determined by several questions. Subjects
who reported that they had never smoked
regularly or had not smoked more than 100
cigarettes in their lifetime were considered
nonsmokers. Those who had "ever smoked
regularly" were considered prenatal smok-
ers if they reported smoking within 7 days

of the survey. Subjects who reported smok-
ing during the 30 days prior to leaming they
were pregnant were considered preconcep-

tional smokers. Current (prenatal) and pre-

conceptional smokers were also asked how
many cigarettes they smoked daily, on

average.

Chi-square analyses and analyses of
variance were conducted to examine differ-
ences in demographic and behavioral char-
acteristics among women whose pregnan-
cies were intended, mistimed, and unwanted
and to examine whether behavioral change
was associated with pregnancy intention.15
Behavioral change, from immediately
before the pregnancy to the early prenatal
period, was defined dichotomously as either
no change/no improvement or improvement
in behavior. Improvements in behavior
were defined as self-reported reduction in
intake or abstinence among alcohol and caf-
feine drinkers, smoking cessation among
smokers, and an increase in or initiation of
vitamin supplementation among women

who were not daily users prior to preg-
nancy. As a means of further examining dif-
ferences in behaviors and behavioral
changes, multivariate logistic regression
analyses were conducted to assess differ-

ences between women with intended preg-

nancies and women with unintended
(i.e., mistimed or unwanted) pregnancies.
The adjusted odds ratios and 95% confi-
dence intervals produced by these regression
analyses were controlled for the gestational
age of the fetus at the time of the survey and
maternal age, race, marital status, education,
income, employment status, and study site.
Analyses of prenatal behaviors and behav-
ioral changes were also adjusted for self-
reported history of "morning sickness."

Results

Of the 7174 subjects, 74% reported that
their pregnancies were intended, 23%
reported that they were mistimed, and 4%
reported that they were unwanted. On aver-

age, subjects were 8 weeks pregnant
(SD = 4), with a range of 1 to 20 completed
weeks of gestation. Subjects ranged in age
from 18 to 48 years; 3% were 18 or 19 years
old, 44% were 20 to 29 years old, and 53%
were older than 29 years. Thirty-seven per-
cent of the subjects had college degrees, and
an additional 12% had some graduate educa-
tion. Subjects were generally of middle
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TABLE 1-Characteristics, Preconceptional Behaviors, and Prenatal
Behaviors, by Pregnancy Intention: 7174 Pregnant Women Who
Sought Prenatal Care Prior to 20 Weeks Gestation In Washington or
Minnesota

Pregnancy Intention
Intended Mistimed Unwanted

(n = 5285) (n = 1633) (n = 256)

Characteristicsa
Age, y, mean (SD)* 30.2 (4.5) 27.6 (5.0) 32.4 (5.4)
White, %* 89.1 82.6 77.7
Married, %* 97.9 81.4 89.1
Employed, %* 82.7 79.1 68.8
Education, %*
Less than high school 14.9 24.9 24.6
Some post-high school 31.3 38.7 41.4
College degree 53.8 36.4 34.0

Annual household income >$30 000, % 85.4 67.3 75.8
Ever pregnant, %* 68.5 65.5 94.9

Preconceptional behaviors

Cigarette smoker, %*** 12.1 24.4 23.4
One or more alcoholic drinks per week, %** 44.2 44.6 35.2
Daily caffeine use, %* 67.5 69.8 73.8
Daily vitamin use, %*** 30.3 19.8 20.3

Prenatal behaviors

Cigarette smoker, %*** 6.3 13.9 15.6
One or more alcoholic drinks per week, % 1.7 2.0 2.0
Daily caffeine use, %** 26.0 28.6 38.7
Daily vitamin use, %*** 76.4 71.5 63.7

aCharacteristics at the time of the telephone survey (i.e., 1-20 weeks gestation).
*P:5.05; **P .01; ***P 5 .001 (analysis of variance of means or chi-square analysis for
differences among groups).
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TABLE 2-Unadjusted and Adjusted Odds Ratios for Preconceptional
Behaviors, Prenatal Behaviors, and Change In Behaviors in 1889
Women with Unintended Pregnancies vs 5285 Women with Intended
Pregnancies

Unadjusted Adjusted
Odds Ratio Odds Ratioa

(95% Confidence Interval) (95% Confidence Interval)

Preconceptional behaviors

Cigarette smoker 2.32 (2.03, 2.65)
One or more alcoholic drinks per week 0.96 (0.87, 1.07)
Daily caffeine use 1.14 (1.02,1.28)
Daily vitamin use 0.57 (0.50, 0.65)

Prenatal behaviors

Cigarette smoker 2.44 (2.07, 2.88)****
One or more alcoholic drinks per week 1.15 (0.79,1.70)
Daily caffeine use 1.22 (1.08, 1.37)***
Daily vitamin use 0.74 (0.66, 0.83)****

Smoking cessationb
Decrease in alcohol usec
Decrease in caffeine used
Vitamin increase or initiatione

Prenatal behavioral change

0.87 (0.65, 0.96)*
0.99 (0.72,1.20)
0.93 (0.68, 0.97)***
0.94 (0.83, 0.98)**

1.50 (1.28, 1.75)****
1.15 (1.02, 1.29)*
1.15 (1.01, 1.30)*
0.66 (0.58, 0.76)****

1.54 (1.27, 1.88)****
1.17 (0.77, 1.76)
1.17 (1.03, 1.32)*
0.79 (0.70, 0.90)***

0.84 (0.64, 1.10)
0.87 (0.57, 1.35)
0.87 (0.76, 1.00)*
0.83 (0.72, 0.95)**

Note. Unadjusted and adjusted odds ratios, from logistic regression analyses, reflect the
frequencies for women with unintended (i.e., mistimed or unwanted) pregnancies vs

women whose pregnancies were intended.
aAdjusted for the gestational age of the fetus at the time of the survey, study site,
experience of morning sickness during pregnancy (for prenatal behavior analyses only),
maternal age, race, income, education, employment, and marital status.

bn = 1099; 641 women with intended and 458 women with unintended pregnancies
smoked prior to conception.

Cn = 3154; 2337 women with intended and 817 women with unintended pregnancies drank
alcohol prior to conception.
n = 4897; 3569 women with intended and 1328 women with unintended pregnancies
drank caffeinated beverages prior to conception.

en = 5196; 3683 women with intended and 1513 women with unintended pregnancies did
not use vitamins daily prior to conception.

*P:s.05; **P s .01; ***P s .001; ****P s .0001 (differences between women with
unintended and intended pregnancies from chi-square analyses for unadjusted
frequencies or multivariate logistic regression analyses).

income; 56% reported annual household
incomes above $45 000, and 4% reported
incomes of less than $15 000. Women with
intended pregnancies appeared to be at the
lowest sociodemographic risk for poor birth
outcomes, although even women with
unwanted pregnancies were apparently
stable socially and economically (Table 1).
Women with unwanted pregnancies, how-
ever, varied from women with mistimed
pregnancies in separate chi-square analyses
of these 2 groups. Women with unwanted
pregnancies, in comparison with those
whose pregnancies were mistimed, were less
likely to be White (P = .05) or to be
employed (P= .001) but were more likely to
be married (P=.003), to have annual
incomes over $30 000 (P= .004), and to
have ever been pregnant (P= .001). Women
with unwanted pregnancies were also, on

average, 5 years older than women with
mistimed pregnancies (P = .0001).

Preconceptional behaviors varied by
pregnancy intention, with the most marked

differences in cigarette smoking and daily
vitamin supplement use. Among the 1099
smokers prior to pregnancy, there were no

differences in the total number of cigarettes
smoked daily by pregnancy intention. On
average, prepregnancy smokers smoked
14.5 (SD = 9) cigarettes daily. Alcohol
intake among drinkers in this sample was

low; 56% reported drinking no alcohol in a

typical week, and less than 3% reported typ-
ically drinking more than 7 drinks per week
prior to pregnancy.

Prenatal behaviors generally varied by
pregnancy intention. The frequencies of cig-
arette smoking, alcohol drinking, and caf-
feine use were lower during pregnancy than
the frequencies reported prior to pregnancy,
and daily vitamin use was much higher dur-
ing pregnancy. Among the 601 women who
smoked during pregnancy, smoking intensity
did not vary by pregnancy intention. How-
ever, the average number of cigarettes
smoked daily by all smokers during preg-
nancy (mean = 8.5, SD = 6) was lower than

the average number prior to pregnancy. The
frequency of alcohol drinking during preg-
nancy was low-less than 2%-with no
variation by pregnancy intention. Among the
373 women who reported some alcohol
drinking during their pregnancy, 65%
reported typically consuming less than one
drink per week.

Multivariate analyses showed that the
frequencies of preconceptional smoking,
alcohol intake, and caffeine use were
higher, and daily vitamin intake was lower,
for women with unintended pregnancies
than for women whose pregnancies were
intended (Table 2). The slightly higher fre-
quencies for women with unintended preg-
nancies persisted in early pregnancy, except
for alcohol use, which had markedly
decreased from the preconceptional level
for all women.

Pregnancy intention was not strongly
associated with behavioral changes in multi-
variate analyses. However, women with
intended pregnancies were more likely than
those with unintended pregnancies to report
increased vitamin use and decreased con-
sumption of caffeine in early pregnancy.
Smoking cessation was more likely among
women with intended pregnancies, but sig-
nificance did not persist in adjusted analyses.

Discussion

Pregnancy intention was consistently
associated with preconceptional and prena-
tal behaviors in the hypothesized directions,
although some associations were not strong.
The findings suggest that women with unin-
tended pregnancies may enter their preg-
nancies with behaviors that could influence
the course of pregnancy and that such
behaviors may persist after pregnancy con-
firmation. However, pregnancy intention
did not appear to be strongly associated
with behavioral change.

The relatively low odds for health-
compromising behaviors among women
with unintended pregnancies reported here
and elsewhere7,12,13 may reflect the fact that
pregnancy intention is not strongly associ-
ated with some maternal behaviors or that
reporting and sampling biases significantly
obscure the magnitude of true associations.
In the current study, the relatively low over-
all frequencies of self-reported health-com-
promising behaviors could have influenced
the observed associations between preg-
nancy intention and behavior. Fifteen per-
cent of this sample smoked cigarettes prior
to pregnancy; in contrast, the 1990 National
Health Interview Survey on Health Promo-
tion and Disease Prevention estimated that
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25% of women 18 to 44 years of age
smoked cigarettes in the year before they
became pregnant.'6 The reports of cigarette
smoking and alcohol use during pregnancy
in this sample were also lower than those
from national data. Eight percent of the
study sample smoked cigarettes during early
pregnancy, as compared with the estimate
from the 1990 National Health Interview
Survey on Health Promotion and Disease
Prevention that 15% of women smoke at
some time during pregnancy.'6 Two percent
of the study sample drank alcohol early in
pregnancy, in comparison with a 1988
national estimate that 34% of all pregnant
women drink alcohol at some time during
pregnancy.'7 Preconceptional and prenatal
cigarette smoking and alcohol drinking may
be underreported in samples of relatively
well-educated women, such as this one,
although a recent small study of pregnant
women showed that self-reported smoking
correlated well with saliva cotinine levels.'8
Furthermore, early prenatal care may be
associated with maternal behavioral change
or disposition toward prepregnancy or pre-
natal behavioral risks, independent of preg-
nancy planning status.'3 Because this sam-
ple was restricted to women who sought
prenatal care relatively early, the data may
not be generalizable to women who receive
later, or no, care.

Data from the 1988 National Maternal
and Infant Health Survey show that 36% of
the births occurring in the United States are
mistimed and that 7% are unwanted.4 Unin-
tended pregnancy resulting in birth in the
United States is most common among
women who have less than adequate prena-
tal care and who are non-White, poorly edu-
cated, adolescent, and living in poverty.249
The unintended pregnancy prevalence of
27% in this study was lower than the
national average but higher than might have
been expected given that the women in this
study were from relatively secure sociode-
mographic backgrounds and were seeking
prenatal care early in pregnancy.7"14" 9 The
demographic profiles of women with
unwanted and mistimed pregnancies were of
particular interest because they suggest that
the risk for unwanted pregnancy in women
of relatively secure backgrounds may clus-
ter among multiparas who thought they had
completed their families. Women with
unwanted pregnancies were about 5 years
older, more likely to be married, and of
higher average income than women with
mistimed pregnancies. These data are not

consistent with national data, which show
that unwanted births cluster among young,
unmarried, poor women.'0 It is plausible,
then, that self-reported pregnancy intention,
risk for unintended pregnancy, and/or reso-
lution of unintended pregnancy may vary by
matemal socioeconomic factors.

Two implications from this study
deserve further consideration. One is that, in
this sample of insured, well-educated, mid-
dle-class women, more than one quarter
reported that the pregnancies they intended
to carry to term were mistimed or unwanted.
These data, and those from another study
indicating that 43% of unintended pregnan-
cies occurred among couples who were
using some form of contraception during the
month of conception,20 suggest that the
availability of effective contraceptives is
less than optimal for individuals in all social
classes.

This study also suggests that knowl-
edge ofpregnancy intention may be relevant
in the provision of prenatal health education
and services. Women with unintended preg-
nancies in this study were almost twice as
likely to be smokers as women with
intended pregnancies, an association as
strong as those of conventional sociodemo-
graphic factors to maternal smoking. A
mistimed or unwanted pregnancy can have
negative professional and personal conse-
quences. It is possible that some women
enter their pregnancies with low motivation
to make behavioral changes that could opti-
mize fetal growth, perhaps because they
have more immediate mental, physical, or
practical health or service needs associated
with adaptation to an unplanned pregnancy.
The effective promotion of healthy pregnan-
cies through behavioral change may thus
involve consideration of maternal attitudes
and adjustment to the pregnancy. El
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