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About half of the more than six million pregnancies that
occur each year in the United States are unintended, and
half of these are terminated by abortion.1 Several studies
have found a relationship between abortion and prior sub-
stance use.2 For example, Newcomb and Bentler found that
women’s substance use during adolescence was positively
associated with their likelihood of having an abortion by
young adulthood.3 These studies suggest that one way of
reducing abortion rates might be to decrease adolescent sub-
stance use. However, such a conclusion requires consider-
ably more understanding than we currently have of the link
between abortion and prior substance use.

One possible explanation for the link is that substance
users are more likely than nonusers to engage in behaviors
that increase their risk of unplanned pregnancy,4 which in
turn places them at higher risk for abortion. The precise
nature of the association between substance use and risky
sexual behavior is, however, a matter of debate. Some au-
thors have posited that cognitive deficits resulting from sub-
stance use lead to risky sexual behavior.5 According to one
popular model, intoxication restricts a substance user’s at-
tention to inhibiting cues (e.g., the possible long-term con-
sequences of unprotected sex) and increases attention to
impelling ones (e.g., the immediate hedonic effects of sex-
ual contact).6 Others have argued that the association be-

tween substance use and risky sexual behavior mainly re-
flects the influence of personality.7 One broad personality
characteristic that is inversely related to both substance use
and risky sexual behavior is conventionality,8 defined as “an
orientation toward and involvement with the convention-
al institutions of family, school and church.”9 Whereas con-
ventional individuals tend to be positively engaged with
these institutions and committed to their values and goals,
unconventional individuals tend to be disengaged from these
institutions and to not adhere to their norms. Through ei-
ther or both of these processes, substance users may expe-
rience elevated rates of unplanned pregnancy and, there-
fore, abortion.

An alternative explanation, however, is that the link be-
tween substance use and abortion is independent of preg-
nancy rates. This hypothesis, too, builds on the idea that
substance users differ from nonusers in their orientation
toward conventional institutions and values. Because they
are less engaged with these institutions and their norms,
substance users may be more likely than nonusers to ob-
tain an abortion when they have an unplanned pregnancy.
On average, women who have abortions, compared with
those who carry their pregnancies to term, are less con-
ventional, politically more liberal and less likely to have
moral or religious objections to the procedure;10 these char-
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CURRENT STUDY

In the current study, we used longitudinal data to investi-
gate the prospective relationship between substance use dur-
ing adolescence and the likelihood of abortion by late young
adulthood (age 29), as well as the processes that might ex-
plain any observed associations. Using path modeling, we
tested, simultaneously, two pathways from adolescent sub-
stance use to abortion: one that is mediated by unplanned
pregnancy (suggesting that substance users are prone to hav-
ing unplanned pregnancies and thus are more likely to have
abortions) and one that is direct (indicating that substance
users are more likely to resolve pregnancies through abor-
tion irrespective of unplanned pregnancy rates). 

We also examined how the relationship between sub-
stance use and abortion changes when six indicators of un-
conventional attitudes and behaviors—low religiosity, low
academic achievement, dropping out of school, low parental
bonds, rebelliousness and deviance—are taken into con-
sideration. These variables tap connectedness to family,
school, religion and other conventional social institutions.
If substance use is related to abortion primarily because it
causes cognitive impairment that leads to risky sexual be-
havior (and then unplanned pregnancy), we would expect
to find only an indirect effect of substance use on abortion.
Moreover, we would expect that controlling for indicators
of unconventionality would not diminish this effect. 

On the other hand, if substance use is related to abor-
tion primarily because it reflects a proclivity toward un-
conventionality, then both indirect and direct effects are pos-
sible. In other words, unconventional youth may be more
likely than their conventional counterparts to have abor-
tions both because they are more likely to engage in be-
haviors that put them at risk for unplanned pregnancy (e.g.,
having sex more frequently, using birth control less con-
sistently or using less effective contraceptive methods) and
because they are more likely to choose an abortion once they
become pregnant. In this scenario, controlling for indica-
tors of unconventionality should eliminate both types of
relationship.

Finally, if adolescent substance use relates to abortion
both because it impairs decision making surrounding sex
and because it reflects unconventionality, we would again
expect to observe both direct and indirect effects of sub-
stance use on abortion. After indicators of unconvention-
ality are added to the model, the direct effects should dis-
appear, and the indirect effects should weaken.

In our analyses, we treated the various types of substance
use as distinct entities, because different substances may be
associated with abortion for different reasons. For exam-
ple, alcohol use is very common among high school stu-
dents18 and thus is unlikely to be indicative of unconven-
tionality; we would expect alcohol use, therefore, to be
related to abortion only through its effect on unplanned preg-
nancy, if at all. In contrast, cigarette smoking and use of il-
licit substances during adolescence are believed to be strong-
ly indicative of unconventionality19 and thus may have both
direct and indirect effects on abortion. Unlike alcohol and

acteristics tend also to describe adolescent substance users.11

Therefore, we might expect to find higher rates of abortion
among adult women who used substances in adolescence
than among those who did not, even after accounting for
any differences between the two groups in their rates of un-
planned pregnancy.

The literature to date provides little information by which
to distinguish these processes. The relationship that New-
comb and Bentler observed between substance use and abor-
tion dissolved when the researchers took social conformi-
ty into account, suggesting that an inclination toward
unconventional behavior underlies both substance use and
the decision to have an abortion.12 However, because New-
comb and Bentler compared women who had an abortion
with women who did not have an abortion regardless of rates
of unplanned pregnancy in the two groups, the nature of
the relationship between substance use and abortion that
they uncovered—and why it dissolved when social con-
formity was taken into account—is unclear. To more fully
understand the relationship, it is necessary to consider both
rates of unplanned pregnancy and rates of abortion (after
controlling for any differences in the number of unplanned
pregnancies).

In an attempt to address this issue, Yamaguchi and Kan-
del analyzed retrospective data from a sample of young adult
women who were not married at the time of their preg-
nancies.13 They found that women who resolved these preg-
nancies through abortion were no more likely to have used
marijuana or other illicit substances prior to the pregnan-
cy than were women who did not have an abortion. These
results, however, must be considered in light of a key weak-
ness of the study: its reliance on recollections of month-by-
month substance use over a period of nine years. Retro-
spective data such as these are subject to problems with recall
bias.14 In addition, Yamaguchi and Kandel’s analysis assumed
that all nonmarital pregnancies were unplanned. Although
most nonmarital pregnancies are indeed unintended,15 some
women choose to become pregnant outside of marriage.16

If such women were included in Yamaguchi and Kandel’s
sample, associations between substance use and abortion
may have been distorted.

In the only other study of this issue of which we are aware,
Mensch and Kandel used event-history analysis to investi-
gate the prospective relationship between illicit substance
use and abortion among a sample of women who had non-
marital pregnancies as teenagers.17 In contrast to Yamaguchi
and Kandel’s results, this study found that women who had
an abortion were significantly more likely than women who
carried their pregnancies to term to have used illicit sub-
stances (other than marijuana) prior to the pregnancy. How-
ever, the study suffered from the same methodological weak-
ness as Yamaguchi and Kandel’s work in assuming that all
nonmarital pregnancies were unintended. In addition, Men-
sch and Kandel did not control for unconventionality, leav-
ing open the possibility that this personality characteristic
explains the relationship they observed between substance
use and abortion.
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illicit substances, however, cigarettes are unlikely to pro-
duce cognitive deficits that may lead to risky sexual behavior;
thus, unconventionality, rather than cognitive impairment,
probably explains any relationship that may exist between
cigarette use and unplanned pregnancy.

In examining the association between substance use and
abortion, it is important to control for demographic char-
acteristics that are associated with these variables, including
race and ethnicity, socioeconomic status and family back-
ground. The abortion rate is highest among black and His-
panic women, and lowest among white women.20 The dis-
proportionately high abortion rate among Hispanic women
is due wholly to this group’s having a disproportionately high
rate of unintended pregnancy.21 Black women, on the other
hand, are more likely both to have unintended pregnancies
and to resolve these pregnancies through abortion than are
nonblack women.22 Race and ethnicity are likewise related
to substance use: Black and Asian adolescents and young
adults consistently report less use of alcohol and illicit drugs
than their white and Hispanic counterparts.23 Finally, re-
search has shown that women who were raised by two par-
ents or whose family was of  higher socioeconomic status
have a reduced probability of substance use24 and unplanned
pregnancy25 but an increased likelihood of abortion (given
an unplanned pregnancy).26

METHODS

Study Participants

Study participants were a subsample of women who partic-
ipated in Waves 7 and 9 of the RAND Adolescent/Young Adult
Panel Study. The cohort was originally recruited in 1985, when
participants were in grade seven (mean age, 12.7), to take
part in a substance use prevention intervention and its eval-
uation.27 The baseline panel of 6,527 adolescents (includ-
ing 3,135 females) was drawn from 30 middle and junior high
schools in eight California and Oregon school districts, in-
cluding urban, suburban and rural communities. Nine of the
schools had a minority population of 50% or more, and 18
served neighborhoods with incomes below the state medi-
an. Forty-four percent of baseline participants came from dis-
rupted families. About half of baseline participants’ fathers
(53%) and mothers (53%) had a high school education or
less; for 39% of participants, neither parent had advanced
beyond high school. Sixty-seven percent of participants were
white, 10% Hispanic, 10% black, 8% Asian and 4% from
other backgrounds. The response rate at baseline was 86%.
Analyses of demographic and school achievement data from
nonrespondents showed that nonresponse did not bias the
baseline sample on these dimensions.28

Sixty-seven percent of the initial sample (4,390 youth,
including 2,354 females) completed the Wave 7 survey,
which was conducted about five years after baseline, when
participants’ average age was 18.0. The Wave 9 survey was
conducted approximately 11 years later, when participants’
mean age was 29.4; the 2,586 respondents (including 1,447
females) represented 40% of the initial sample.

Because we wanted to predict unplanned pregnancy and

abortion from our Wave 7 measures, we excluded 94 women
who reported having an abortion before Wave 7. We also
excluded 35 women who did not report an abortion but
who had a single unplanned pregnancy before Wave 7, as
well as 20 women for whom Wave 9 data on unplanned
pregnancy or abortion were missing. An additional 74
women were excluded because they had completed the
Wave 9 survey but not the Wave 7 survey. The resulting an-
alytic sample consisted of 1,224 women.

Procedure

Participants completed self-administered surveys in school
at baseline and by mail at Waves 7 and 9. To examine the
validity and reliability of self-reported tobacco use over the
study’s initial four waves, RAND collected saliva samples
prior to the survey and compared levels of cotinine (a chem-
ical made by the body from nicotine) with self-reports 
of smoking. The results suggest that participants were gen-
erally honest about their tobacco use; at baseline and 15
months later, 95% of participants with cotinine levels that
identified them as recent tobacco users had admitted on
their questionnaires to smoking cigarettes or using smoke-
less tobacco.29

Prior work with this sample also examined the consis-
tency of self-reported use of cigarettes, alcohol and mari-
juana over time. Across four waves of data collected dur-
ing adolescence, the proportion of participants who denied
using one of these substances after previously admitting use
averaged about 5%. Retractions of frequent use averaged
substantially less than 1%.30

Measures

•Abortion. At Wave 9, participants reported whether they
had ever had an abortion. Because we excluded from our
analysis women who reported at Wave 7 that they had had
an abortion, our analyses assumed that women who reported
at Wave 9 that they had had an abortion did so between ages
18 and 29.
•Unplanned pregnancy. At Wave 9, women were asked how
many times they had been pregnant and how many of their
pregnancies had happened either “sooner than you wanted
to get pregnant but when you knew you wanted to have a
baby in the future,” or “when you didn’t want a new baby and
knew you would not want one sometime in the future.” These
items were based on questions developed for the 1995 Na-
tional Survey of Family Growth.31 Women who reported that
they had had at least one unwanted or mistimed pregnancy
between Waves 7 and 9 were given a score of 1 on our index
of unplanned pregnancy; all others were given a score of 0.
As noted earlier, we excluded from our analytic sample women
who had an unplanned pregnancy prior to Wave 7.
•Substance use. At age 18, participants reported the num-
ber of times in the past year (on a scale of 0=none to 6=40
or more) they had used alcohol, cigarettes and marijuana.
They also reported how often in the past year they had used
each of the following drugs (which we will refer to as hard
drugs): cocaine, hallucinogens, nonprescription sedatives

Exploring the Link Between Substance Use and Abortion
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coded; 1=strongly disagree to 4=strongly agree). To mea-
sure deviance, we averaged participants’ responses to ques-
tions regarding how often in the past year (0=not at all to
5=20 or more times) they had engaged in each of 20 de-
viant behaviors, including stealing, skipping school, car-
rying a hidden weapon and participating in gang fights
(alpha=0.86). To measure low parental bonding, we aver-
aged responses to six items (alpha=0.76), which included
“My parents respect my feelings,” “My parents can sense
when I am upset” and “My parents know where I am or what
I am doing” (1=strongly disagree to 4=strongly agree). At
Wave 7, participants indicated their school grades and col-
lege board scores; they also rated the importance of getting
into college, the degree to which they felt that time in school
would be better spent working and their parents’ attitude
toward schooling. We standardized responses to these items
and averaged them to form an index of low academic ori-
entation (alpha=0.68). Finally, participants who reported
at Wave 7 that they were not enrolled in school and had not
graduated or received a high school diploma were catego-
rized as high school dropouts.

Handling of Missing Data

Care was taken to track participants. However, by Wave 9,
the proportions of participants who were black or Hispan-
ic, or who had used cigarettes, marijuana or alcohol by grade
seven, had declined from baseline. For this reason, all sta-
tistics presented below are weighted to better represent the
original sample. Weights were inversely proportional to the
predicted probability of response at ages 18 and 29, based
on a logistic regression using more than 80 seventh-grade
characteristics, including demographic, academic, per-
sonality and substance use variables. Use of these weights
removed 90% of the attrition bias related to race and eth-
nicity and substance use (Table 1).

Although the nonresponse weights reduce attrition bias,
they do not address the problem of missing data for par-
ticipants who remained in the study but did not respond
to all survey items. Rates of nonresponse on individual items
were low (0–3%); however, omitting participants with any
missing values from our multivariate analyses would have
resulted in the loss of 8% of the sample. To avoid any bias
and loss of information that would occur by excluding these
women, we imputed missing values using least-squares re-
gression imputation. This commonly used method is an ef-
ficient procedure for handling missing data and produces
more reliable results than are obtained by excluding the par-
ticipants from the analysis, as long as the missing values are
infrequent and spread uniformly across the data.34 To im-
pute missing values, we selected 30 measures that would
likely be associated with our set of predictors (e.g., age, race,
gender, religiosity, income, household composition, men-
tal health and education) and used them in a series of least-
squares regressions to generate a predicted value for the rel-
evant variable. This predicted value was then substituted
for the missing value.35 We did not, however, impute miss-
ing data on unplanned pregnancy or abortion. 

and tranquilizers, nonprescription stimulants, heroin and
narcotics other than heroin (0=no use in past year to 4=10
or more times in past year). We used responses to these items
to create five mutually exclusive categories of past-year drug
use: none (19% of participants), alcohol use only (35%),
use of cigarettes but not marijuana or hard drugs (15%),
use of marijuana but not hard drugs (16%), and use of hard
drugs (15%). We chose these categories rather than using
four indicators (one per substance type) for each partici-
pant because substance use tends to be sequenced; use of
later substances in this sequence is highly related to use of
earlier substances.32 As a result, measures of use of differ-
ent substances are subject to strong multicollinearity. Our
approach allows us to limit collinearities that might render
interpretation of path analysis results difficult, while pre-
serving information about different forms of use. In our sam-
ple, 85% of women who had used cigarettes in the past year
had also used alcohol, all women who had used marijuana
had also used either alcohol or cigarettes, and 80% of women
who had used hard drugs had also used marijuana.
•Demographic characteristics. Demographic characteristics,
measured at age 13, were race and ethnicity and whether par-
ticipants lived in a household with two biological parents.
As an indicator of socioeconomic background, we used the
highest level of education attained by either parent at the time
the participant was in grade seven, on a scale of 0 (did not
graduate high school) to 3 (college graduate or beyond).
•Unconventionality. At Wave 7, we measured a set of fac-
tors that indicate psychosocial unconventionality and are
known to be associated with adolescent substance use, un-
planned pregnancy and abortion.33

To form a measure of low religiosity, we standardized and
averaged participants’ responses to two items (alpha=0.89):
“Religion is very important in my life” (1=strongly agree to
4=strongly disagree) and “How much do your religious be-
liefs influence the way you live your life” (1=a great deal to
5=not at all). We used four items (alpha=0.60) to measure
rebelliousness, including “I get away with as much as I pos-
sibly can” and “I feel guilty when I break a rule” (reverse

TABLE 1. Percentage of female participants in the RAND

Adolescent/Young Adult Panel Study, by selected baseline

characteristics, according to survey wave

Characteristic Baseline Wave 9
(N=3,135) (N=1,373)†

Unweighted Unweighted Weighted 

Race/ethnicity
White 67.3 74.5 67.0
Black 10.5 7.0 10.9
Hispanic 10.2 7.4 10.1
Asian 7.8 8.5 7.6
Other 4.2 2.6 4.4

Ever used cigarettes 52.0 43.3 53.1
Ever used alcohol 75.8 74.5 76.9
Ever used marijuana 19.3 11.7 19.3

†Includes all women who completed surveys for both Wave 7 and Wave 9; the
final analytic sample excluded 149 women who had an unplanned pregnan-
cy or abortion before Wave 7 or were missing data on unplanned pregnancy
or abortion at Wave 9. Note: Participants were in grade seven (mean age, 12.7)
at baseline and were approximately 29 years old at Wave 9.
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Analytic Strategy

We began our analyses by using logistic regression to examine
the longitudinal bivariate associations between each predictor
variable and, in turn, the likelihood that a woman had an
unplanned pregnancy between ages 18 and 29 and the like-
lihood that she had an abortion during that period (not con-
ditioned on unplanned pregnancy). Next, we used path
analysis to test two multivariate models of the association
between substance use at age 18 and the likelihood of abor-
tion between ages 18 and 29. In the first model, we estimated
the multivariate associations between abortion and the four
categories of substance use (participants who reported no
recent substance use at Wave 7 were the reference group),
controlling for seventh-grade demographic characteristics.
In this model, we estimated direct paths from each predic-
tor to abortion, as well as indirect paths that went through
unplanned pregnancy. This allowed us to test whether all or
some of any association between prior substance use and
abortion could be attributed to a relationship between sub-
stance use and unplanned pregnancy. 

In the second model, we added the indicators of un-
conventionality (low religiosity, rebelliousness, deviance,
low parental bonding, low academic orientation and high
school dropout status), estimating paths between each in-
dicator and both unplanned pregnancy and abortion. If di-
rect or indirect associations between substance use and abor-
tion were observed in the first model but not in the second,
we would conclude that the effect of substance use on abor-
tion is wholly attributable to the association between sub-

stance use and unconventionality. If all associations between
substance use and abortion that emerged in the first model
remained in the second, we would conclude that substance
use has an association with abortion that is independent of
its relationship with unconventionality. 

Changes observed in the second model would also allow
us to specify the point in the process where substance use
or unconventionality plays a role in abortion. For example,
unconventionality might explain a direct relationship be-
tween substance use and abortion, but not an indirect one
between substance use and unplanned pregnancy. Such a
result would suggest that pregnancy resolution is a func-
tion of unconventionality, whereas unplanned pregnancy
is a function of substance use.

RESULTS

Sample Description

Of the 1,224 women in our analytic sample, 69% were
white, 9% Hispanic, 10% black, 8% Asian and 4% of other
races or ethnicities. About half reported yearly earnings of
less than $45,000 at Wave 9. The mean level of education
was 13.5 years at Wave 9; approximately 92% of respon-
dents had earned a high school degree. Forty-three percent
of the sample had at least one unplanned pregnancy between
ages 18 and 29. Of these women, 54% had an abortion.

Bivariate Associations

Black and Hispanic women were more likely than white
women to have an unplanned pregnancy and to have an
abortion (Table 2). Women raised in a two-parent house-
hold prior to age 13 and those with more highly educated
parents had a reduced likelihood of unplanned pregnancy
and a reduced likelihood of abortion.

Women who reported at Wave 7 that they had used mar-
ijuana or hard drugs in the past year were more likely than
their peers who had not used substances to have had an un-
planned pregnancy and to have had an abortion between
ages 18 and 29. Women who had smoked cigarettes dur-
ing late adolescence had an increased likelihood of having
a subsequent unplanned pregnancy but not an abortion.
Alcohol use was not associated with either outcome.

Increased rebelliousness and deviance at grade 12 were
associated with an elevated likelihood of unplanned preg-
nancy and abortion between ages 18 and 29, as were low
levels of parental bonding and academic orientation. Women
with low religiosity at grade 12 had an increased likelihood
of abortion but not of unplanned pregnancy. Being a high
school dropout was marginally associated with a greater like-
lihood of abortion but was not associated with unplanned
pregnancy. Finally, there was a strong association between
having an unplanned pregnancy between ages 18 and 29
and having an abortion during that same time period.

Path Analyses

The first model tested the associations between demographic
characteristics and substance use at grade 12 and subse-
quent abortion. Recent use of cigarettes, marijuana and hard

Exploring the Link Between Substance Use and Abortion

TABLE 2. Coefficients (and standard errors) from logistic

regression analyses examining bivariate associations be-

tween selected characteristics and unplanned pregnancy

and abortion between ages 18 and 29

Characteristic Unplanned Abortion
pregnancy 

Race/ethnicity
White .ref .ref
Black 0.31 (0.15)* 0.44 (0.17)**
Hispanic 0.60 (0.16)*** 0.51 (0.16)**
Asian –0.13 (0.14) 0.21 (0.15)
Other 0.24 (0.25) 0.40 (0.26)

Two-parent household‡ –0.32 (0.09)*** –0.31 (0.09)***
Parental education‡ –0.17 (0.04)*** –0.11 (0.04)*
Substance use§

None .ref .ref
Alcohol only 0.13 (0.14) –0.12 (0.14)
Cigarettes, no illicit substances 0.39 (0.14)** 0.25 (0.16)
Marijuana, no other

illicit substances 0.41 (0.14)** 0.52 (0.15)***
Hard drugs 0.58 (0.14)*** 0.44 (0.15)**

Unconventionality§
Low religiosity 0.06 (0.04) 0.12 (0.05)*
Rebelliousness 0.19 (0.06)** 0.24 (0.07)***
Deviance 0.86 (0.14)*** 0.67 (0.17)***
Low parental bonding 0.31 (0.06)*** 0.21 (0.07)**
Low academic orientation 0.37 (0.07)*** 0.21 (0.07)**
High school dropout 0.18 (0.16) 0.31 (0.17)†

Unplanned pregnancy .na 1.96 (0.13)***

*p<.05. **p< .01. ***p<.001. †p<.10. ‡At grade seven. §At grade 12. Notes: ref=
reference group. na=not applicable. Two-parent household was measured
dichotomously. Parental education was an ordered categorical variable. All
unconventionality measures were continuous except for high school dropout,
which was dichotomous.
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parents were more likely to have abortions than women who
were less deviant or had stronger bonds with their parents,
respectively, but only because they had elevated rates of un-
planned pregnancies. Low academic orientation was associ-
ated with abortion both directly and indirectly, but these as-
sociations were in opposite directions: Although being less
academically oriented increased the likelihood that a woman
would subsequently have an unplanned pregnancy, it de-
creased the likelihood that, given such a pregnancy, she would
have an abortion. In contrast, being a high school dropout
was marginally associated (p=.06) with a lower likelihood of
having an unplanned pregnancy and, controlling for this, a
higher likelihood of having an abortion. Finally, women who
were less religious and more rebellious at age 18 were more
likely to have an abortion, independent of rates of unplanned
pregnancy, than were women with higher levels of religiosi-
ty and low levels of rebelliousness, respectively. The direct
and indirect effects of the demographic variables in the first
model remained significant in the second model. 

DISCUSSION

Prior to controlling for unconventionality, we found sever-
al associations between a woman’s substance use at age 18
and the likelihood that she subsequently had an abortion.
Cigarette, marijuana and hard drug use were each indirectly
associated with abortion via their association with higher
rates of unplanned pregnancy. Marijuana use was also di-
rectly associated with abortion. 

In our final model, unconventionality was a strong pre-
dictor of both abortion and unplanned pregnancy. More-
over, it explained all of the indirect association between hard
drug use and abortion, as well as the portion of the associ-

drugs at grade 12 were each independently associated with
an elevated likelihood of having an unplanned pregnancy,
which in turn was associated with an increased likelihood
of abortion (Figure 1). However, only marijuana use at age
18 had a direct association with abortion. There were no
associations—either direct or indirect—between alcohol
use and abortion.

In this model, Asian women were more likely than white
women to have an abortion, independent of unplanned preg-
nancy rates in these groups. Black and Hispanic women were
more likely than white women to have an unplanned preg-
nancy (and thus an abortion). Finally, women who were
raised in a two-parent household and women with more
highly educated parents were less likely to have an unplanned
pregnancy, and as a result, less likely to have an abortion,
than were women who were raised in single-parent house-
holds and women with less educated parents, respectively.

The addition of unconventionality to the model elimi-
nated two of the three indirect associations between sub-
stance use and abortion; only the indirect association be-
tween cigarette use and abortion remained significant (Figure
2, page 72). In addition, although the direct association be-
tween marijuana use and abortion became only marginal-
ly significant (p=.07), the coefficient representing it was un-
changed; hence, the loss of significance was most likely due
to a loss of statistical power, rather than to the effects of con-
trolling for unconventionality. This conclusion is support-
ed by the observation that the overall indirect effect of cig-
arette use on abortion (0.086)* is nearly identical in
magnitude to the independent, direct effect of marijuana
use on abortion (0.09).

Consistent with the changes in the substance use findings
across models, all of the unconventionality variables were re-
lated to unplanned pregnancy, abortion or both. Women who
were more deviant and those who were less bonded to their

Asian

Black

Hispanic

Two-parent household

Parental education Unplanned pregnancy Abortion

Ever used alcohol

Ever used cigarettes

Ever used marijuana

Ever used hard drugs

0.10

0.110.14

0.14

0.15 0.19 0.09

0.84

–0.11

–0.11

FIGURE 1. Path model of the relationships between substance use at age 18 and unplanned pregnancy and abortion at age

29, controlling for baseline demographic characteristics

Notes: Values shown are standardized path coefficients. Paths were estimated from all substance use and demographic variables to both unplanned pregnancy and
abortion. Only statistically significant paths (p<.05) are shown.

*This value represents the product of the coefficient for the association
between cigarette use and unplanned pregnancy (0.1) and the coefficient
for the association between unplanned pregnancy and abortion (0.86).



72 Perspectives on Sexual and Reproductive Health

ation between marijuana use and abortion that operated
through unplanned pregnancy. These findings strongly sup-
port the notion that unconventional women are more like-
ly to engage in risky behaviors, including use of marijuana
and hard drugs, that put them at risk for unplanned preg-
nancy, and this in part explains the higher prevalence of abor-
tion among users of these substances. Thus, our results par-
tially support Newcomb and Bentler’s assertion that deviance
or lack of social conformity underlies the relationship be-
tween substance use and abortion. However, our findings
more clearly specify the point at which this process occurs.
We find that unconventionality explains only the indirect
role of substance use in abortion (i.e., the association be-
tween such use and unplanned pregnancy).

Moreover, unconventionality did not explain the indi-
rect association between cigarette use and abortion. Our
finding that cigarette smoking is related to an increased like-
lihood of unplanned pregnancy (and thus abortion) is con-
sistent with previous findings,36 including results of prior
work using data from this same sample.37 In that prior study,
we found that use of cigarettes, but not other substances,
predicted teenage pregnancy and, indirectly, early marriage.
We explained this association by suggesting that cigarette
use may reflect a particularly strong indifference to con-
ventional norms and values; yet, in the present study, cig-

arette use remained an important predictor of unplanned
pregnancy even after we controlled for several indicators
of unconventionality. The association may instead be dri-
ven by cigarette users’ lack of concern for their own well-
being and health, which may be reflected in poorer mental
health.38 To test this possibility, research is needed that ex-
amines the association between cigarette use and unplanned
pregnancy and that controls for mental health.

Unconventionality also did not appear to explain the di-
rect association between marijuana use and abortion. Al-
though the association was only marginally significant after
we controlled for unconventionality, the coefficient repre-
senting the magnitude of the association did not change. If
this finding is reliable, it indicates that marijuana use is as-
sociated with pregnancy resolution decisions and that this
association is independent of any relationship between mar-
ijuana use and unconventionality. One possible explanation
for the association is that marijuana users may be more like-
ly than nonusers to have abortions because of their fears about
the effects of marijuana on fetal development. Another is that
marijuana users are more likely than nonusers to judge them-
selves unable, or are unwilling, to take on the responsibili-
ties of pregnancy or parenting. Role socialization/role in-
compatibility theory suggests that during the ages examined
in the present study, substance users must choose between
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use marijuana have an elevated likelihood of terminating
pregnancies, perhaps reflecting a desire to avoid parental
responsibility. Finally, the relationship between cigarette
use and abortion was entirely due to an association with
unplanned pregnancy, indicating that smoking is not re-
lated to pregnancy resolution but rather to pregnancy oc-
currence. We suggest that cigarette users may lack concern
for their well-being and health, and that this unwariness
may lead them to engage in risky sexual behavior that then
results in unplanned pregnancy. The last two explanations,
however, need formal assessment.

Given our findings, it seems unlikely that reducing sub-
stance use will, by itself, result in fewer unplanned preg-
nancies or abortions. More empirical attention should be
directed toward understanding the personality features that
drive the associations that we uncovered and how those per-
sonality features operate. Our study suggests that uncon-
ventionality fosters abortion by increasing the likelihood
of unplanned pregnancy—perhaps because unconventional
adolescents have more sexual experience, use birth control
less consistently or use less effective methods than con-
ventional adolescents—and by influencing pregnancy res-
olution decisions. In addition to further clarifying the role
of unconventionality in abortion, future research should
examine the degree to which characteristics such as poor
mental health, lack of concern for one’s health and lack of
responsibility affect women’s reproductive choices.
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