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Abstract
This study examined the drug use patterns of pregnant women in two inner city sites, selected to
overrepresent cocaine users. Women who used cocaine were much more likely to have used some
combination of cigarettes, alcohol, and marijuana in addition to cocaine during pregnancy. There
was little difference in the patterns of drug use in the two study sites, Trenton, New Jersey, and
northwestern Philadelphia. A number of demographic and lifestyle variables of cocaine users, soft
drug users (cigarettes, alcohol, and/or marijuana), and abstainers were compared. The cocaine-using
group was significantly older and had more children, had less stable and more isolated living
situations, was less likely to be employed and more likely to be receiving public assistance during
pregnancy, and was more likely to have a higher drug- and alcohol-using social environment and
family history than soft drug users or abstainers. Of significance was that many of the high-risk
lifestyle factors exhibited by cocaine users were also seen, albeit to a lesser extent, among the soft
drug users. These findings have implications for the timing of intervention strategies that would be
most effective.

INTRODUCTION
Drug use continues to be a major problem in the United States. It is of particular concern when
the user is a pregnant woman and the substances to which her fetus is exposed are known or
suspected human teratogens. Cocaine, which is easily affordable and obtainable in the form of
crack, readily crosses the placenta (1,2). The incidence of cocaine use by women of
childbearing age has been reported to be about 15% (3) and recent estimates range from 10%
to 30% of women using during pregnancy in urban centers (4–9).

The biological mechanisms of the effect of cocaine on the developing central nervous system
provide a theoretical basis for concern about the impact on later functional capacity. These
include possibly permanent alteration of neurotransmitter activity due to direct actions of
cocaine on the fetus’s brain, as well as indirect consequences of effects of cocaine on the
peripheral circulation of the mother, leading to reduced oxygen delivery to the fetus’s brain
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(10–12). Some empirical support of long-term consequences of prenatal cocaine exposure is
beginning to accrue (11,13–15).

Soft drugs, especially alcohol, cigarettes, and marijuana, are frequently used during pregnancy,
often in conjunction with cocaine (7,16). Ample evidence supports the long-term
developmental consequences of these prenatal exposures (17). Moreover, combinations of
these substances may interact in the body to produce more dangerous teratogens (18).

The present study examined the substance use patterns of pregnant women in two inner-city
samples selected to overrepresent cocaine users. In addition, the study determined demographic
and lifestyle variables associated with different drug use patterns. The results have implications
for timing and strategies of intervention.

METHODS
Subjects

The sample consisted of 323 pregnant women recruited between February 1993 and June 1994
for a longitudinal study of effects of prenatal cocaine exposure on child outcome. Pregnant
women attending participating hospital-based prenatal clinics, or newly delivered women in
Trenton, New Jersey, or northwestern Philadelphia were approached. Women were recruited
at Mercer Medical Center in Trenton, one of the three hospitals in the city with an obstetrics
service and the largest census (approximately 3,000 births/year). In Philadelphia, recruitment
was conducted at the Medical College of Pennsylvania, one of six inner-city Philadelphia
hospitals with an obstetrics service with a census comparable to the others (approximately
2,500 births/year). If a woman agreed to participate, she signed an informed consent form. She
was then interviewed about prenatal substance use, demographic and lifestyle information. All
interviews were conducted in an exam room at the hospital, in the mother’s room on the
maternity ward if she had just delivered, in our laboratories near the hospitals, or in the woman’s
home, within 2 weeks of the infant’s birth. A federal certificate of confidentiality backed up
our guarantee that the study would not divulge confidential information obtained from the
interviews. In addition, vouchers for purchase of goods and services in local stores were
provided as incentives.

Substance use interview information was confirmed by results of prenatal and neonatal urine
screens if available, and analysis of the newborns’ meconium. The infants’ meconium samples
were screened using radioimmunoassay followed by confirmatory gas chromatography/mass
spectrometry for the presence of benzoylecgonine (cocaine metabolite), cannabinoids, opiates,
amphetamines, and phencyclidine. Twelve women who denied cocaine use were determined
to have used cocaine by the meconium screen. Meconium samples were not available from the
infants of 19 women who admitted cocaine use in the interview. Since the major focus of the
research project was on the developmental consequences to the children of effects of prenatal
cocaine exposure, opiate and phencyclidine users were excluded due to the confounds such
exposure would introduce. There was very little phencyclidine use detected in either city during
the period of recruitment. The proportion of the sample using cocaine is not representative of
cocaine use during pregnancy in these cities since a special effort was made to recruit cocaine
users. All subjects were inner-city clinic patients, predominantly African-American (89%),
with 7% Caucasian, 2% Hispanic, and 1% Asian.

Measures
Meconium assays revealed information about only certain substances, and nothing about the
form of cocaine, timing or quantity of use. This information was obtained through a
semistructured interview currently being used by several federally funded studies of prenatal
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cocaine exposure around the country. These were conducted by trained interviewers—
substance abuse counselors, or study personnel trained in substance use interview techniques
by the counselors—and a clinical psychologist. The drug use interview contained questions
about the frequency of usage of prescription and nonprescription medications; the frequency,
amount, and trimester of use of cocaine, alcohol, cigarettes, marijuana, opiates, phencyclidine,
and other street drugs, as well as tranquilizers, amphetamines, and barbiturates; the form of
cocaine used; the disruptiveness of substance abuse to the person’s life; and history of substance
abuse.

Demographic and lifestyle variables also were collected using structured interviews conducted
by staff members. Questions included age, living arrangements, educational achievement,
sources of income, family history of substance abuse, and information about other children.

RESULTS
Drug Use Patterns

Of the 323 subjects, 105 (32.5%) used cocaine. Of these, 57% smoked crack, 19% snorted
cocaine, 21% smoked freebase cocaine, and 2% used a combination of methods excluding
crack. There were 140 women (43.3%) who were negative for the screened substances and did
not admit any use of cocaine, cigarettes, alcohol, or marijuana during pregnancy, 9 women
(2.8%) were determined to have used marijuana with or without concomitant use of alcohol
and/or cigarettes, and 69 women (21.4%) admitted cigarette and/or alcohol use only.1

Figure 1 displays the relative use of no soft drugs, cigarettes, alcohol or marijuana alone, or a
combination of cigarettes, alcohol, and/or marijuana (polydrug) by cocaine and non-cocaine
users. Non-cocaine users were significantly more likely to have used none of the soft drugs
(64.2% non-cocaine users vs 2.9% cocaine users, χ2(1) = 108.2, p < .001), while users of
cocaine were significantly more likely to have been polydrug consumers (38.1 % cocaine users
vs 7.8% non-cocaine users consumed alcohol and cigarettes during pregnancy, χ2(1) = 44.8,
p < .001; 5.7% cocaine users vs .5% non-cocaine users smoked cigarettes and marijuana during
pregnancy, Fisher’s Exact Test, p < .01; and 21.0% cocaine users vs 1.8% non-cocaine users
consumed cigarettes, marijuana, and alcohol during pregnancy, χ2(1) = 35.0, p < .001). There
were no differences between cocaine users and non-cocaine users in smoking cigarettes alone,
just alcohol drinking or just marijuana use during pregnancy (16.5% vs 21.0% cigarette, 7.3%
vs 9.5% alcohol and .9% vs 0% marijuana, for non-cocaine users and users respectively). There
were too few women who used the combination of alcohol and marijuana with or without
cocaine (2 in non-cocaine user group, 1 in cocaine user group) to determine whether the use
of this combination of substances differs reliably between these groups.

Site Differences
The drug use pattern in two study sites, northwestern Philadelphia and Trenton, New Jersey,
were compared. Northwestern Philadelphia is an inner-city urban neighborhood, with
predominantly African-American residents. It is one section of a large (population 1,585,577),
heterogeneous eastern city, where 39.9% of the overall population is African-American. The
median income for a family of four is $24,603, with 2.2% of the resident families earning above
$100,000. Trenton is a smaller (population 88,675), more homogeneous state capital city, in
which 49.3% of the population is African-American. The median income is $25,719, with 1.5%
of the resident families earning over $100,000. The two cities are approximately 40 miles apart.

1The marijuana users are grouped with the cigarette and alcohol users in the analyses due to their small number. To ensure that they were
not contributing inordinately to any findings for non-cocaine substance use, all analyses were repeated eliminating marijuana users from
both the cocaine and soft drug-using groups.
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The use of cigarettes, alcohol, marijuana, or any combination of these substances, as well as
use of none of these substances during pregnancy, was compared across sites within the
cocaine-using and non-cocaine-using groups. The only significant difference was in alcohol
use among non-cocaine users. In Trenton, 11.4% of these subjects reported alcohol use during
pregnancy, compared to 3.5% in Philadelphia (χ2(1) = 5.0, p < .03). The difference in the
number of women who claimed to have used none of these substances during pregnancy
approached significance among non-cocaine users. In Trenton, 58.1% fell into this category
compared to 69.9% of the women in Philadelphia (χ2(1) = 3.3, p < .07).

Differences in Demographic and Lifestyle Variables
A number of demographic and lifestyle variables were compared across three groups: subjects
who used cocaine during their pregnancies; those who used alcohol, cigarettes, and/or
marijuana but no cocaine (soft drug users); and subjects who used none of these substances
(abstainers). Table 1 presents the data. The three groups were compared on continuous
variables using one-way analyses of variance. The Duncan Multiple Range Test was used post
hoc to locate the significant group differences. Categorical variables were analyzed using chi-
square analyses or Fisher’ Exact Test. Differences in drug use patterns between Trenton and
Philadelphia were tested for each dependent variable and will be noted if significant.

Age and parity—Analyses revealed significant differences in maternal age (F(2, 320) = 50.6,
p < .001) and the number of previous live births (F(2, 320) = 28.0, p < .001). Cocaine users
were oldest and had significantly more previous children than the other subjects. However,
soft drug users were significantly older than abstainers. There was a significant group by site
difference in the number of previous births (F(2, 311) = 10.5, p < .01), such that in Trenton,
soft drug users had fewer previous births than abstainers. In Philadelphia, the number of
previous live births among the soft drug users was intermediate between the number for
abstainers and cocaine users.

Household—The number of moves in the previous year increased the more substantial the
drug use. There was a significant group difference (F(2, 318) = 5.4, p < .01), with cocaine users
having significantly less stable domiciles than abstainers. Soft drug users moved less often
than cocaine users but more often than abstainers. The number of moves in this group did not
differ significantly from that in either of the other groups.

There were a number of possible household situations in which the women lived during the
pregnancy with or without other children. These included living with no other adults, living
with a partner, living with extended family or friends, and living in a shelter or institution.
There was a significant overall difference in the household situations during pregnancy of the
different substance-using groups (χ2(6) = 25.4, p < .001). In order to identify which differences
explained the overall significant finding, each type of situation was tested separately. The
percentage of subjects living with their extended families differed (χ2(2) = 6.3, p < .05), as did
the percentage living in shelters or institutions (χ2(2) = 19.2, p < .001). There was a trend for
differences in living alone (χ2(2) = 5.1, p < .08). Cocaine and soft drug users were less likely
to live in extended family situations and more likely to live alone during pregnancy than
abstainers. Moreover, there was a difference between the sites, such that in Philadelphia,
significantly more soft drug users lived alone than in Trenton (χ2(1) = 6.3, p < .02). In addition,
cocaine users in both sites more often lived in a shelter or institution than women in the other
groups. Therefore, both the stability of the living situation and the extent of isolation were
greater among drug-using women.
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Employment and income—Groups differed in the percentage working or in school during
pregnancy (χ2(2) = 17.5, p < .001). Significantly fewer cocaine using women were employed
or in school than soft drug users or abstainers.

There also was an overall difference in the main source of income during pregnancy (χ2(4) =
17.7, p < .01). The percentage of subjects in each group receiving public assistance differed
(χ2(2) = 11.3, p < .01), as well as the percentage having an income source other than public
assistance or salary (primarily disability insurance and family support; χ2(2) = 7.8, p < .03).
Cocaine-using women were more likely than the others to be receiving public assistance and
less likely to have another source of income. There was a difference in pattern of income
between the two sites. In Philadelphia, the majority of all groups were receiving public
assistance (no difference across groups), while in Trenton, significantly more cocaine-using
women received public assistance, and a higher percentage of women in the other groups had
other income sources (χ2(1) = 8.0, p < .01 comparing abstainers receiving public assistance in
the two sites; χ2(1) = 7.1, p < .01 comparing soft drug users receiving public assistance in the
two sites; χ2(1) = 5.2, p < .01 comparing abstainers with salaries in the two sites; χ2(1) = 3.4,
p < .07 comparing soft drug users with other sources of income in the two sites).

Drug-using environment—There were significant differences in the extent to which the
partners and friends of women in the different groups used illegal drugs (χ2(2) = 82.1, p < .
001) and alcohol (χ2(2) = 18.4, p < .001), as well as having a history in their own families of
drug (χ2(2) = 5.9, p < .05) and alcohol abuse (χ2(2) = 16.5, p < .001). In general, the worse the
substance abuse, the higher these environmental risks. Cocaine-using women were
significantly more likely than abstainers or soft drug users to have partners who used illegal
drugs and alcohol. The soft drug users also were significantly more likely than abstainers to
have peers who used illegal substances or alcohol. Cocaine users, as well as soft drug users,
reported a family history of drug use more often than abstainers, while a family history of
alcoholism was significantly more frequent among the cocaine users only.2

Controlling for age difference—As the number of women who used cocaine tended to be
older than those who did not, there was a possibility that age, rather than drug use status,
accounted for many of the differences in these lifestyle and demographic variables. To explore
this potential confound, only the younger half of the sample (less than the median age of 24.5
years) was used for comparisons of these variables, There were 101 nondrug users, 45 cigarette/
alcohol and/or marijuana users, and 16 cocaine users under 24.5 years of age. The direction of
the relationships remained the same for all of the variables except having a family history of
drug abuse. For that variable the differences among the groups were not significant. Similarly,
on some of the variables, differences that were significant for the total sample were only
marginally or nonsignificant in the analyses with the smaller number of subjects. The strongest
relationships among the younger subjects were that cocaine users were more likely to live alone
or in shelters/institutions during their pregnancies than either of the other groups, and their
partners and friends were much more likely to use alcohol and drugs.

The number of previous live births was examined separately in relation to age. The correlation
between these variables was .49 (p < .001). However, an analysis of covariance using the three
drug groups as the independent variable and maternal age as the covariate indicated that there
was still a significant effect of drug use on number of live births after controlling for age (F

2In order to determine whether the elevated risk factors in the soft drug-using group were explained by the marijuana users, the same
variables were compared for abstainers, cocaine users, and cigarette and/or alcohol users. All subjects who had used marijuana, whether
in combination with cocaine or not, were eliminated. Only 10 women had used marijuana and not cocaine. The results remained
substantially the same. The significance of only one difference changed when the marijuana users were eliminated. There was a slight
increase in the percentage of alcohol and/or cigarette users who lived with extended families (51%) when those who had used marijuana
were excluded, reducing the difference with abstainers (62%) to a nonsignificant level.
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(2, 320) = 6.3, p < .01). Similarly, a point biserial correlation between maternal age and student
status resulted in a significant, but moderate, correlation (r = −.22, p < .001).

DISCUSSION
These analyses support the conclusion that cocaine use among inner-city pregnant women, as
for other populations, is associated with soft drug use, disrupted and unsupportive life
circumstances, as well as a substance-using environment (16,19–22). In this sample, the
cocaine users were likely to be consuming alcohol, cigarettes, and to a lesser extent marijuana,
in addition to cocaine. Pregnant women from the same population who did not use cocaine,
however, were much less likely to use combinations of substances, and much more likely not
to use any of the common legal substances known to be potentially harmful to the fetus.

Despite the demographic differences between the Trenton and Philadelphia sites, there were
very few differences in drug use patterns. The only exception was the larger percentage of the
non-cocaine-using sample, which consumed alcohol during pregnancy in Trenton. While the
cities are somewhat different, especially in size, the inner-city neighborhood of northwestern
Philadelphia may be very similar to the inner city of Trenton in demographic characteristics.
In addition, the cities are geographically close, so it is not surprising that the drug use patterns
are so similar. Nevertheless, there were a small number of differences in the patterns of
demographic and lifestyle variables across the substance use groups between the two sites,
which are discussed below.

Cocaine-using women in our sample tended to be older, consistent with reports of others
(23). They also had significantly more previous children, but this was not entirely accounted
for by their age. Cocaine use disinhibits sexual behavior and impairs judgment about
unprotected sexual activity (19,24). This may account for the greater number of pregnancies
and births among cocaine-using women.

These cocaine-using pregnant women were at much greater psychosocial risk than nondrug-
using women from the same communities. Their home situations seemed to be less stable, as
evidenced by the finding that they moved significantly more often than nondrug users in the
previous year. They had less support and were more socially isolated, evidenced by more than
one-third of them living alone or in shelters/institutions, as opposed to with extended families,
during their pregnancies. More than the other groups, at least in Trenton, the main source of
income of cocaine-using women (80%) was public assistance. Cocaine users were less likely
to be in school (only moderately related to age, r = −.22, p < .001) and were much more likely
to be living in a drug- and alcohol-abusing environment. Interestingly, a larger number of
cocaine users had family histories of alcoholism than drug abuse.

It is significant that women who did not use cocaine during their pregnancies, but did smoke
cigarettes and/or use alcohol, showed an increased likelihood of most of the same disruptive
lifestyle characteristics as the cocaine users. In fact, in Philadelphia, the soft drug users were
as isolated in their living situations and as dependent on public assistance during pregnancy as
the cocaine users.

These data are consistent with, but do not prove, the proposition that cigarette, alcohol, and
marijuana users are more likely to go on to develop a cocaine habit (25). Our finding that
younger women who are not yet using cocaine, but are using these soft drugs, are already living
in less stable and less supportive environments suggests that there may be few social
mechanisms in their lives counteracting the initiation of cocaine use. This group also is more
likely to have had drugs and alcohol abuse in their families and to have friends who are
substance users than the women who abstain from smoking and drinking during their
pregnancies.
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Whether any of these characteristics cause drug abuse, or are the result of it, is impossible to
determine from these analyses. However, the findings in these samples confirm the multiple
problems associated with drug use among young women of childbearing age in urban
environments. Intervention directed at teenage women who smoke and drink, particularly if
there is a history of substance abuse in their own families, and intervention that provides
psychosocial support, might be the most efficient strategy for curbing exposure of countless
fetuses to teratogenic substances. In addition, such interventions might help improve the
postnatal environments into which these infants are born.

As with most studies of this kind, certain sampling biases were unavoidable. This is a self-
selected sample; thus, conclusions about demographic and lifestyle differences may not be
applicable to women who did not volunteer to participate in the study. However, this bias may
have led to more conservative findings, as the women who did participate may have been the
most organized and resilient. In addition, we have relied to a certain extent on the women’s
reports of their substance use during pregnancy, as well as the demographic and lifestyle
information. Support for the reliability of the current findings comes from their consistency
with similar results of other studies. Future research with diverse samples will help determine
to what extent these findings can be generalized.
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Fig. 1.
Substance use during pregnancy.
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Table 1
Comparison of Cocaine Users, Soft Drug Users, and Abstainers on Demographic and Lifestyle Variables

Abstainers Soft drug users Cocaine users

Mother’s age (years):***
 M 22.6a 24.3b 29.2c

 SD 4.8 6.2 4.5
 N 139 78 104
Mother’s education (years in school):
 M 11.4 11.1 11.5
 SD 1.4 1.3 1.5
 N 139 76 104
Number live births:***
 M 1.2a 1.4a 2.6b

 SD 1.3 1.4 1.9
 N 139 78 104
Number moves in previous year**
 M .60a .82a,b 1.13b

 SD 1.0 1.1 1.6
 N 139 78 104
Number people ≥ 18 years in household:
 M 2.3 2.2 2.4
 SD 1.0 1.1 2.0
 N 138 77 99
Number people < 18 years in household:
 M 2.3 2.1 2.1
 SD 1.6 1.5 1.9
 N 138 77 99
Married:
 % 14 14 12
 Number 19 11 12
Lives alone:†
 % 14a 24b 23b

 Number 19 19 24
Lives with partner and children:
 % 25 26 20
 Number 34 20 21
Lives with own family members:*
 % 62a 49b 47b

 Number 86 38 49
Shelter/institution:***
 % 0a 1a 10b

 Number 0 1 10
Currently employed:†
 % 14a 14a 6b

 Number 20 11 6
Currently in school:***
 % 21a 21a 3b

 Number 29 16 3
Partner currently employed:
 % 46 42 41
 Number 25 15 14
Partner currently in school:
 % 8 6 3
 Number 4 2 1
Main source of income—public assistance:**
 % 60a 63a 80b

 Number 83 49 83
Main source of income—own or partner’s salary:
 % 21 19 12
 Number 29 15 12
Main source of income—other:*
 % 19a 18a 7b

 Number 26 14 7
Partner/friends use illegal drugs:***
 % 7a 15b 56c

 Number 9 12 57
Partner/friends use alcohol:***
 % 7a 19b 51c

 Number 10 15 50
History of drug abuse in family of origin:*
 % 10a 22b 20b

 Number 14 17 21
History of alcoholism in family of origin***
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Abstainers Soft drug users Cocaine users

 % 24a 30a 48b

 Number 33 23 50

†
p<.09

*
p<.05

**
p<.01

***
p<.001

Note. Values with different superscripts are significantly different. A value with superscript a,b is not different from values with a or b.
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