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ABSTRACT

Background

Unintended pregnancy and childbearing remain important public health issues in the
United States (US), despite efforts towards decreasing the frequency of their occurrence. One
option for preventing pregnancy is the use of emergency contraception (EC), which is generally a
regimen of high dose hormones that are similar to those used in birth control pills. Although it
had been in limited use for a couple of decades, it wasn’t until the 1990’s that public awareness
of EC began to increase, due to occasional media coverage. In the late 1990’s, the Food and
Drug Administration (FDA) approved two dedicated, Food and Drug Administration-labelled EC
products, Preven® and Plan B®. Dedicated products designed specifically for use as EC (as
opposed to the cut up birth control pill packages used prior to this) were desirable, as it was
thought that dedicated products would make EC easier to use and more commonly known.
Despite the availability of dedicated products, access to and use of this method remains low in
the US and around the world. One factor contributing to low levels of EC use is a widespread
lack of knowledge about this method of pregnancy prevention, in potential users, and the health
care providers that need to provide such information to women under their care. Increased EC
education and access might be a method for decreasing unintended childbearing. The Oregon
Pregnancy Risk Assessment Monitoring System (PRAMS) assesses both childbearing intention and
knowledge of EC in what is essentially a cross-sectional manner. The 1998-1999 Oregon PRAMS
dataset was used to study the relationship between knowledge of EC and unintended

childbearing.

Methods

The Oregon Pregnancy Risk Assessment Monitoring System (PRAMS) 1998-1999 dataset
was used to study the relationship between knowledge of emergency contraception (EC) and
unintended childbearing. Initially, this study focused on identifying risk factors in the population

for unintended childbearing among Oregon postpartum women. Lack of knowledge of EC was
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identified as an a posteriori explanatory variable of interest for unintended childbearing.
Therefore, logistic regression models explaining unintended childbearing were constructed
including knowledge of EC in the model in each case. Other risk factors of interest, income, age,
marital status, education, race, and insurance status at the time of pregnancy, were entered into
a model with knowledge of EC. To strengthen the a posteriori study of the association of lack of
EC knowledge with unintended childbearing, the final model identified, using the 1998-1999 data,
was applied to a second year of PRAMS data from 2000. Model parameter estimates were
inspected for statistical significance and the discriminatory ability of the 1998-1999 model for the
2000 data was assessed through classification and area under a Receiver Operating Characteristic

curve (ROC curve, plot of sensitivity versus 1-specificity).

Results

Unintended childbearing in Oregon in 1998-1999 was significantly associated with lacking
knowledge of EC in a simple logistic regression model (crude OR 1.69, 95% CI 1.23, 2.33), but
not in a multiple model (adjusted OR 1.32, 95% CI 0.91, 1.93). Unintended childbearing was
also associated with being unmarried, being younger, and having lower income and education
levels, both in simple and multiple logistic regression models. The model generated with the
1998-1999 data was able to discriminate between women reporting intended and unintended
births adequately (area under a ROC curve=0.677, 95% CI 0.651, 0.702) in the 2000 PRAMS
data.

Knowledge of EC was more strongly associated with unintended childbearing in the 2000
data; the odds ratios (OR’s) were larger, and lack of knowledge of EC was significantly associated
with unintended childbearing both in simple and multiple models (crude OR 1.76, 95% CI 1.29,

2.47, adjusted OR 1.68 95% CI 1.14, 2.47).
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Conclusions

The results suggest that lack of knowledge of EC may be associated with having an
unintended childbirth, and are strengthened by the fact that the model generated from the 1998-
1999 PRAMS data explains unintended childbearing in Oregon fairly well as shown by its
discriminatory abilities in a second year of PRAMS data. The model results indicate that,
although EC education has been undertaken in Oregon, efforts to this end should be continued
and expanded as one potential strategy for decreasing unintended births. The study found that
the women at risk of unintended pregnancy were young, low income, and unmarried;
interventions should be targeted towards these women.

This study was not able to assess a causal relationship between knowledge of EC and
unintended childbearing. Knowledge of EC and unintended childbearing were assessed at the
same time, so the temporal relationship between these two factors could not be determined. In
addition, both childbearing intention and knowledge of EC were assessed after the child was
born, which may not provide the most accurate information about intention and knowledge at the
time of conception. Further research around the association between knowledge of EC and

unintended childbearing is needed to clarify this relationship.



INTRODUCTION

Demographics of Unintended Childbearing and Pregnancy

Unintended pregnancy is a strikingly common problem in the United States. In 1994,
2.65 million women had unintended pregnancies [1]. This corresponded to 49% of pregnancies
being unintended in that year [1]. In 1990, half of the women of reproductive age, or 31 million
women, were at risk of having an unintended pregnancy [2]. To be considered at risk for
unintended pregnancy a woman must be fertile, have been sexually active during the given time
period and neither be pregnant nor have been trying to become pregnant during the given time
period [2]. At any point in time, about two-thirds of women between the ages of 15 and 44 are
at risk of unintended pregnancy [3].

Gathering information about the intendedness of pregnancy has generally been
accomplished in the same manner in much of the literature. The same question used to assess
pregnancy intention is found on many surveys, such as the Pregnancy Risk Assessment
Monitoring System (PRAMS) survey, which is the focus of this study, and the National Surveys on
Family Growth (NSFG) [4, 5]. PRAMS is a Centers for Disease Control and Prevention (CDC)-
developed, population-based survey that gathers information about maternal behaviours and
experiences before, during and after pregnancy among women who have recently had a live birth
(see below) [6]. The NSFG is administered by the National Center for Health Statistics and since
1982 has surveyed women between the ages of 15 and 44 in the United States (US) about
pregnancy, other aspects of the family, and its health [4]. Besides PRAMS, the NSFG is probably
the most common source of data regarding unintended pregnancy. Most recent studies focus on
the 1982, 1988 and 1995 NSFG, since surveys prior to that were restricted to ever-married
women (women who were either currently married, separated, divorced or widowed) [7]. The
1995 NSFG included extensive pre-testing and gathered more information than previous cycles by
using interviews administered via CAPI (computer assisted personal interviewing) [5]. The

question used on the PRAMS and NSFG surveys asked:



= Thinking back to just before you were pregnant, how did you feel about becoming
pregnant?
The following options were offered for an answer:

1. T wanted to be pregnant sooner.

2. I wanted to be pregnant later.

3. I wanted to be pregnant then.

4. I didn't want to be pregnant then or at any time in the future.

5. Idon't know.

Responses #1 and #3 are considered to indicate that a pregnancy was intended. Response #2 is
considered to indicate that the pregnancy was mistimed. Answer #4 is considered to indicate an
unwanted pregnancy. Answers #3 and #4 are usually grouped together and used to quantify
unintended pregnancy as the number of mistimed plus unwanted pregnancies in a given
population. Note that PRAMS also includes an “I don’t know” option. Many NSFG studies are
limited to live births because of problems with abortion under-reporting [2]. PRAMS assesses
unintended childbearing rather than unintended pregnancy, since women are chosen and
surveyed after giving birth. Women who miscarry or have abortions are not surveyed.

NSFG data shows that through the decade of the 1970s and into the early 1980’s, the
number of children born through unintended childbearing to ever-married women decreased [2,
8]. However, this trend reversed from 1982 into the 1990’s, when the proportion of births
resulting from unintended childbearing increased [2, 8]. This trend was stronger in women with
less than a high school education and those living below the poverty level [8]. Data from the
1988 NSFG, showed that 57% of the women experiencing births had not intended to become
pregnant [3]. However, in 1994, this proportion had decreased to 49% of births [1], suggesting
that there may have been a return to the downward trend of the 1970’s and early 1980's.
Studies using PRAMS showed only one state out of 17 studied between 1997 and 1999 and one
state out of 13 studied between 1993 and 1999 had decreases in the prevalence of unintended

childbearing, while one state had a significant increase between 1993 and 1997 [9, 10]. As 49%



of all births are still unintended and it is estimated that nearly half of women aged 15-44 have
had an unintended birth at some point [1], it is clear that unintended childbearing is still a very
common occurrence.

The proportion of women who had a live birth and described their pregnancy as
unintended ranges from 29% to 54% in studies between 1988 and 1999 [11-24]. Studies
generally find that between two-thirds and three-quarters of unintended births are mistimed,
with the remainder being unwanted. A study of low-income women indicated that 57% of
pregnancies resulting in childbirth were unintended [25]. The National Maternal and Infant
Health Survey (NMIHS) was another survey that examined pregnancy intention, sampling women
between 15 and 49 years of age who had a live birth or fetal death in 1988 [26]. Intention was
assessed using questions similar to those in the NSFG and PRAMS surveys and 43% of
pregnancies were reported to have been unintended [26]. Other studies that included both live
births and pregnancies ending in abortion or loss find similar proportions of pregnancies reported
as unintended — between 36.2% and 56% [3, 11, 26]. Two studies of pregnancy intention in
women who were pregnant at the time of the study discovered that 27% and 39% of the women
considered their pregnancy to be unintended [17, 27]. A study assessing pregnancy intention
both before and after pregnancy found 28.3% of pregnancies before, and 30.0% after, to be
unintended [28]. Sixty-five percent of women obtaining pre-natal care at a clinic, asked about
pregnancy planning, described their pregnancy as unplanned [29].

Unintended pregnancy proportions are even higher in teens. Studies (including those
using PRAMS and NSFG data) have shown anywhere from 67% to greater than 90% unintended
births and pregnancies among teens, with one of the studies at the upper limit being in teens
presenting at a clinic for pregnancy testing [1, 3, 11, 12, 14, 30-33]. The proportion of
unintended births among African American adolescent women has been found to be two times
that of white adolescent women, while their abortion rates were similar [34].

The focus of the unintended pregnancy literature tends to be upon teenagers. Itis clear

that there is much work to be done in this group to address their high prevalence of unintended



pregnancy and childbirth. However, unintended pregnancies and births occur across all age
groups of women able to bear children [1]. First, women between 20 and 24 are currently using
contraception at about the same, relatively low, level as those 18 and 19 years of age [35].
Therefore, women between 20 and 24 also need to be targeted regarding contraception. In
addition, the proportion of unintended births in 1994 was high among teens, lower among
women 20-34 and increased for women 35 and older [1]. Unintended pregnancy and childbirth

are important problems for women of all ages.

Risk Factors for Unintended Childbearing and Pregnancy

Age, marital status, socio-economic status, black or Hispanic race and education are
associated with unintended pregnancy and birth [1, 3, 8, 11, 14, 28, 29, 36-38]. Studies using
PRAMS data collected in various states have found that unintended childbearing varies with age,
African American race, Hispanic ethnicity in some studies, marital status, socio-economic status,
education and Medicaid insurance coverage at the time of delivery [6, 9, 10, 12, 19, 20, 23].
Teens presenting at a clinic for pregnancy testing were more likely to describe their pregnancy as
unintended if they were of African American race, or had previously been pregnant and less likely
to describe the pregnancy as unintended if they had been using hormonal contraceptives [32].
Using NMIHS data, it was shown, similar to results from PRAMS data, that women who were
young, poor, of African American race, less educated, unmarried and had more children were
more likely to describe their pregnancy as unwanted; the same factors were associated with
mistimed pregnancies, with the exception of lower education (it was higher education in this
case) [26]. A Canadian study showed that women who are young, unmarried, renters, live in
low-income homes and are of lower parity are more likely to have an unintended pregnancy [15].

Other factors that have not been as extensively studied have been found to be
associated with unintended pregnancy and childbirth, For instance, there is some evidence that
alcohol use may be associated with unintended pregnancy and childbirth. A study among teens

having had a live birth showed that nearly a third of these had been using alcohol when they



conceived [30]. A 15-state PRAMS study of teen mothers showed a significant relationship
between binge drinking (5 or more drinks on one occasion) before pregnancy and unintended
childbearing, which remained significant in a multiple regression model in the case of Caucasian
women [20]. This study also showed that women that binge drank pre-conception were more
likely to be white, unmarried, and to have smoked and suffered physical violence pre-conception
[20]. Other studies have found that violence before pregnancy is associated with unintended
childbearing [13, 21]. PRAMS studies showed that women who suffered violence before and
during pregnancy were 4.1 times more likely to describe their childbirth as unwanted, and 2.5
times more likely to describe it as unintended [18, 39]. Also, women with physical and
psychological abuse in childhood have an increased risk of having an unintended first childbirth
[40]. Finally, PRAMS data from four states collected between 1988 and 1990 indicated that
women with unintended births were more likely to have smoked, drank alcohol, been
underweight pre-conception, or had late prenatal care initiation, than were women with planned
births [41].

Regarding attitudes towards pregnancy, women who were unhappy about their
pregnancy were more likely to be unmarried, of African American race, and to be of parity three
or above [42]. In addition, there is some evidence that attitudes towards a woman'’s current
partner and her feelings about experiencing a pregnancy with that partner affect intention status
and the likelihood of abortion [25].

It is clear that there are a wide range of potential predictors of unintended pregnancy
and childbearing including marital status, age, race, income, use of publicly funded health care,

parity, education, alcohol use, exposure to violence, smoking and dietary health.

Public Health Consequences of Unintended Childbearing and Pregnancy
Over half of all unintended pregnancies in the US end in abortion [1, 14, 33]. Twenty to

forty percent of maternal deaths are due to complications related to abortion [43]. Abortions



that could have been prevented by use of birth control contribute to increasing health care costs
and put women unnecessarily at risk for complications from abortion procedures.

Studies using National Longitudinal Survey of Youth (NLSY-where intention was assessed
both during and after pregnancy) and NMIHS data have shown that unintended pregnancies
were associated with mothers being more likely to smoke heavily during pregnancy [44, 45].
NMIHS showed that women with unintended pregnancies were less likely to take vitamins and
gain weight as advised [45], while Oregon PRAMS data from 1998-1999 indicates that women
who did not intend to become pregnant are less likely to take folic acid before pregnancy [46].
Less or late prenatal care (sometimes connected with delayed pregnancy recognition) has been
shown in a number of studies to be associated with unintended childbearing/pregnancy [44]}[20,
47]. One study found that low income, Medicaid eligible women were more likely to start
prenatal care late if they had considered having an abortion or had mixed or unhappy feelings
about the pregnancy initially [42]. In other studies, unintended pregnancy/childbirth was a
predictor of late initiation of prenatal care [48-50]. Studies have shown that babies that were
mistimed or unwanted were more likely to be of low birth weight (<2500 grams), premature
and/or small for gestational age [2, 9, 22, 24, 44, 47]. A study in teens (a population with high
unintended pregnancy) showed them to be more likely to suffer pregnancy complications and to
have low birth weight babies than women of other ages [31]. Very low birth weight (<1500
grams) was associated with the mother being somewhat or very unhappy about the pregnancy or
showing evidence of early denial of the pregnancy [38]. Several studies, including studies using
1995 NSFG, 1988 NMIHS, and NLSY data, show that one of the early infanthood effects of
unintended pregnancy/childbearing is a significantly lower likelihood of breastfeeding, although
this was confined to women with unwanted pregnancies [16, 44, 47, 51]. There is also some
evidence that unintended pregnancy is associated with fewer well-baby visits [45].

Intention status of a spouse or partner and the consistency of women’s attitudes toward
their pregnancy are also important factors that can affect pregnancy outcomes. In a study using

NLSY data collected between 1979 and 1992, partner attitudes were indirectly determined from



the women surveyed. If either parent did not intend the pregnancy, there was a reduced
likelihood of early prenatal care and of breastfeeding [52]. Another NLSY study interviewed
women regarding intention both before and after pregnancy to see if there were differences in
intention based on when the interview was done. This study showed that there were better
outcomes (prenatal care initiation, smoking during pregnancy and breastfeeding) if the
pregnancy was intended at both interviews during and after pregnancy (compared to unintended
at either interview) [28].

In addition to negative effects on pregnancy-related outcomes, such as late or no
prenatal care, little or no breastfeeding and low birth weight, there may also be adverse
developmental outcomes in childhood and later in life. Many women having unintended
pregnancies and births raise their children outside of marriage, which can potentially have
detrimental effects [2]. Children who have been raised by single parents tend to have poorer
outcomes later in life in terms of school performance, marriage stability and finding a job [2].
However, one study argues that there is only weak evidence for a causal link between
unintended pregnancy and such outcomes, as many of the risk factors for unintended pregnancy
probably confound the relationship between pregnancy intention and childhood development

[44].

Programmatic Issues: Decreasing Unintended Pregnancy/Childbearing

A review of randomized controlled trials of prevention strategies for unintended
pregnancies, including classes, discussion groups, empowerment exercises, practical work or
volunteer experience in teens showed that these programs have not been successful in reducing
the number of pregnancies or improving birth control use [53]. Another review found that
programs focused on adolescents have had mixed results [54]. It is also clear from other studies
that there has been a dearth of clear information about what interventions will work to decrease

the occurrence of unintended pregnancy [54, 55]. There is general agreement that the provider



is an important part of this process, but it is felt that more research is needed to guide provider-
implemented interventions [55].

Other reviews argue (citing studies with sound methodological designs and random
assignment) that programs do exist that successfully impact teen contraceptive use and teen
pregnancy [56, 57]. Perhaps due to apparent contradictions in the literature, it has been noted
elsewhere that there is little useful information about the impact of programs in teens and, in
fact, in people of other ages, directed at decreasing unintended pregnancy. One potential reason
for the lack of impact of some programs is that they will often explain contraception, but will not
provide it to people or explain how to get it. It was also noted that only about 21% of the
approximately 500 school-based clinics in the US in 1994 give out contraceptives [2]. It seems
likely that programs focused on dec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>