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Abstract

Background—~Prenatal cocaine exposure (PCE) has been linked to child behavior problems and
risky behavior during adolescence such as early substance use. Behavior problems and early
substance use are associated with earlier initiation of sexual behavior. The goal of this study was
to examine the direct and indirect effects of PCE on sexual initiation in a longitudinal birth cohort,
about half of whom were exposed to cocaine in utero.

Methods—Women were interviewed twice prenatally, at delivery, and 1, 3, 7, 10, 15, and 21
years postpartum. Offspring (52% female, 54% African American) were assessed at delivery and
at each follow-up phase with age-appropriate assessments. At age 21, 225 offspring reported on
their substance use and sexual behavior.

Results—First trimester cocaine exposure was a significant predictor of earlier age of first
intercourse in a survival analysis, after controlling for race, sociodemographic characteristics,
caregiver pre- and postnatal substance use, parental supervision, and child’s pubertal timing.
However, the association between PCE and age of first sexual intercourse was mediated by
adolescent marijuana and alcohol use prior to age 15.

Conclusions—Most of the effect of PCE on age of sexual initiation occurred between the ages
of 13 to 18, when rates of initiation were approximately 10% higher among exposed offspring.
This effect was mediated by early adolescent substance use. These results have implications for
identification of the exposed offspring at greatest risk of HIV risk behaviors and early, unplanned
pregnancy.
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1. INTRODUCTION

In the medical literature on sexual behavior, a primary focus has been on the debut of sexual
intercourse because earlier initiation of sex is a powerful predictor of HIV risk behaviors,
sexually-transmitted infections (STIs), as well as early and unintended pregnancy (Bachanas
et al., 2002; Melchert and Burnett, 1990; Smith, 1997). One of the strongest correlates of
early sex is substance use (Madkour et al., 2010; Zimmer-Gembeck and Helfand, 2008). A
review of 35 longitudinal studies confirmed that substance use is linked to earlier sexual
intercourse (Zimmer-Gembeck and Helfand, 2008). In a comparative study, substance use
was significantly and positively associated with early sexual behavior in each country, even
though age of initiation and rates of substance use and sexual behavior varied by country
(Madkour et al., 2010). And in a genetically informed design, Australian twins who
experienced drunkenness earlier had sexual intercourse earlier than their co-twins who
experienced drunkenness later (Deutsch et al., 2014).

In addition to substance use, there are other important correlates of early sexual intercourse.
Boys report having sex earlier than girls (Nkansah-Amankra et al., 2011), and African
American youth, on average, engage in intercourse earlier than White youth (Cavazos-Rehg
et al., 2009; De Rosa et al., 2010; Upchurch et al., 1998). Other child characteristics
associated with early sexual initiation include behavior problems, earlier pubertal timing,
and depressive symptoms (Epstein et al., 2013; Longmore et al., 2004; Oberlander et al.,
2011; Zimmer-Gembeck and Helfand, 2008). The environment is also an important
predictor of sexual behavior including exposure to child abuse and neglect (Putnam, 2003;
Upchurch and Kusunoki, 2004), violence (Berenson et al., 2001), and lower levels of
parental supervision (Huang et al., 2011; Zimmer-Gembeck and Helfand, 2008).

Many of these correlates of age of sexual initiation have also been documented in youth with
prenatal cocaine exposure (PCE). For example, PCE is associated with increased child
behavior problems (Ackerman et al., 2010; Bada et al., 2012; Bennett et al., 2013; Delaney-
Black et al., 2004; McLaughlin et al., 2011; Minnes et al., 2010; Richardson et al., 2011;
Whitaker et al., 2011). Children with PCE are often raised in less than optimal environments
that are also linked to poor behavioral outcomes (Bradley and Corwyn, 2002; McLeod et al.,
2007). Nonetheless, recent reviews evaluating studies that control for many factors in the
postnatal environment have found a consistent relationship between PCE and child behavior
problems (Ackerman et al., 2010; Buckingham-Howes et al., 2013).

Findings from longitudinal studies show that the effects of PCE continue into adolescence,
involving new problem behaviors that emerge during this developmental period
(Buckingham-Howes et al., 2013). For example, adolescents with PCE are more likely to
initiate substance use at a younger age than non-exposed adolescents. Delaney-Black et al.
(2011) reported that youth with PCE were more likely to initiate cocaine use by age 14 than
non-exposed youth. PCE has also been associated with the early onset of alcohol and/or
marijuana use (Frank et al., 2011; Minnes et al., 2014; Richardson et al., 2013b), and with
substance use related problems (Min et al., 2014). Further, some researchers have reported a
gender by PCE interaction, with boys with PCE having poorer inhibitory control (Carmody
etal., 2011), a greater propensity for risk-taking (Allen et al., 2014), more behavior
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problems (Bennett et al., 2007; Delaney-Black et al., 2004), earlier initiation of substance
use (Bennett et al., 2007), and increased frequency of sex without a condom (Lambert et al.,
2013) than girls with PCE. Thus, it is possible that gender may moderate the effect of PCE
on age at sexual initiation and interaction effects should be considered in analyses.

To our knowledge, sexual behavior as a function of PCE has only been examined in one
other sample. Lambert et al. (2013) assessed adolescent sexual behavior at the 15-year
follow-up of the Maternal Lifestyle Study of prenatal cocaine and/or opiate exposure. At
delivery, the mothers reported on their cocaine use during pregnancy. Adolescents with any
PCE were slightly more likely to report sexual intercourse by age 14 than non-exposed
adolescents (37% vs. 30%, respectively), but this was not statistically significant in
multivariate models controlling for child gender, prenatal marijuana exposure, parental
involvement, and community violence. PCE did significantly predict oral sex by age 14 in
multivariate models: 31% of adolescents with PCE reported oral sex by this age compared to
22% of adolescents without PCE. Lambert et al. (2013) found no moderating effect of
gender on oral sex by age 14. In another study of the same cohort, Conradt et al. (2014)
found that boys, but not girls, prenatally exposed to multiple substances displayed
physiological signs of neurobehavioral dysregulation that predicted sexual intercourse by
age 16. It is not known if these findings are replicable in other cohorts of PCE individuals,
or if they will apply to the initiation of sexual behavior after age 16.

This report is from a longitudinal, prospective study of PCE in which African American and
White women were enrolled early in pregnancy and seen with their offspring at several time
points across childhood, adolescence, and at 21 years post-partum. Extensive data on the
mothers, offspring, and the home environment were collected at these phases. The purpose
of these analyses was to examine the direct and indirect effects of PCE on the initiation of
sexual behavior in offspring. We investigated whether there was a direct effect of PCE on
sexual behavior, while controlling for other correlates of sexual behavior (e.g., race, gender,
early puberty, lower parental monitoring). We also investigated whether the earlier effects of
PCE on child behavior problems and early substance use, as summarized above, would
mediate any direct effects on sexual behavior. A Gender x PCE interaction term was also
entered into the direct and indirect models to determine if gender moderated the effect of
PCE on age at sexual initiation.

2. METHODS
2.1 Study design

Women attending the Magee-Womens Hospital (MWH) prenatal clinic who were at least 18
years of age were approached by research staff: Written informed consent was obtained
prior to interviewing the women. Ninety percent of the women approached agreed to
participate. Medical chart reviews were conducted on a random sample of the women who
refused to participate and only 5% had a history of drug use during the current pregnancy.
The University of Pittsburgh's Institutional Review Board and the Research Review and
Human Experimentation Committee of MWH approved this research. A Confidentiality
Certificate (DA-04-177) obtained from the Department of Health and Human Services
assured participants that their responses could not be subpoenaed.
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The first interview took place during the fourth or fifth prenatal month visit when women
were asked about drug use in the year prior to pregnancy and the first trimester (including
cocaine/crack, alcohol, tobacco, marijuana, and other illicit drugs). Any woman who
reported any amount of cocaine/crack use during the first trimester was enrolled. The next
woman interviewed who reported no cocaine/crack use during both the year prior to
pregnancy and the first trimester was also enrolled. Those selected for the study (N = 320)
were subsequently interviewed during the seventh prenatal month and at ~24 hours after
delivery about their substance use during the second and third trimesters, respectively.
Newborns were examined by research nurses unaware of exposure status. Follow-up
assessments occurred at 1, 3, 7, 10, 15, and 21 years postpartum. At all phases, mothers were
interviewed about substance use over the past year, sociodemographic and psychosocial
characteristics, and psychiatric symptoms.

2.2 Participants

Between enrollment and delivery, 20 participants were eliminated for the following reasons:
home delivery (n = 1); miscarriage, abortion, or fetal death (n = 5); moved out of the
Pittsburgh area (n = 11); lost to follow-up (n = 1); or refused further participation (n = 2).
Four pairs of twins and one child with Down Syndrome were excluded from follow-up,
resulting in a birth cohort of 295 mother/infant pairs. At 21 years of age, 70 offspring were
not included in the current analyses for the following reasons: 6 died; 2 were placed for
adoption; 5 were incarcerated or in a rehabilitation facility; 18 refused to participate; 20
moved out of the area, and 19 were lost to follow- up. Thus, 225 subjects were completed at
the 21-year phase, representing 76% of the birth cohort. Offspring who were (n = 225) and
were not (n = 70) included in these analyses did not differ on PCE. Among those who were
assessed, 41%, 7.8%, and 10.8% were exposed to cocaine during the first, second, and third
trimesters of pregnancy compared to 47%, 6.5%, and 8.6% among non-assessed subjects,
respectively. There were also no differences between the two groups in sociodemographic
characteristics. The two groups differed on offspring gender and maternal depression
assessed at delivery. Seventy-three percent of those who were not assessed at 21 years were
male compared to 48% who participated in the study at 21 years (p < 0.001). The mean
maternal CES-D (Radloff, 1977) depression score at birth for those who were not assessed at
21 years was 44.2 compared to 41.4 among those who were assessed (p < 0.05).

2.3 Measures

2.3.1 Maternal drug use—Maternal cocaine, crack, alcohol, tobacco, marijuana, and
other illicit drug use were assessed during confidential interviewing at each of the 9
interview phases described above. Cocaine and crack use were reported in lines, rocks, or
grams. Reported use of lines of cocaine or rocks of crack was converted into grams based on
information from toxicology laboratories and law enforcement officials. One line was
estimated to be 1/30t (0.03) of a gram; one rock was estimated to be 0.2 grams. Usual,
maximum, and minimum quantity and frequency of reported cocaine/crack use were
converted into average number of grams/day. For descriptive purposes, cocaine/crack use
was converted back to lines/day. First trimester cocaine use was initially analyzed as: 1) a
continuous variable (grams/day); 2) any use versus no use; and 3) frequent use (= 1 line/day)
versus non-frequent use (< 1 line/day). Cocaine use was dichotomized into use/no use
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(PCE/no PCE) for the second and third trimesters because of the small number of women
who reported use during those time periods. The alcohol, marijuana, and tobacco variables
were average number of reported drinks, joints, or cigarettes per day, respectively. A drink
was defined as 12 ounces of beer, 4 ounces of wine, or 1.5 ounces of liquor. Alcohol,
tobacco, and marijuana use for each trimester of pregnancy and at the 15-year follow-up
phase were used as continuous variables in the analyses, with one exception. At the 15-year
phase, too few mothers reported use of marijuana and cocaine for them to be analyzed as
separate variables: Other illicit drug use at 15 years was defined as any reported use of
marijuana, cocaine, or other illicit drugs. Further information about the maternal drug
measures can be found in Day and Robles (1989) and Richardson et al. (2008).

2.3.2 Offspring sexual behavior—At the 21-year follow-up visit, offspring reported on
sexual behavior using items from the Youth Risk Behavior Surveillance System (YRBSS;
Morris et al., 1993). Questions included “Have you ever had oral sex?”, “How old were you
the first time you had oral sex?”, “Have you ever had sexual intercourse?”, and “How old
were you the first time you had sexual intercourse?” The interviewer handed this portion of
the interview to the respondent so that they could answer these items privately. The YRBSS
has excellent test-retest reliability, with a Kappa of 90.5% for the “ever had sexual
intercourse” item. Reliability does not differ as a function of child gender or race/ethnicity
(Brener et al., 1995; 2002). The two “age of onset” questions were used as continuous
variables in the Cox regression models. The two “have you ever” questions were not
analyzed because over 90% of the sample responded yes to these questions.

2.3.3 Offspring substance use—At age 15, adolescents were asked about their lifetime
use, use in the past year, and age of initiation of substances, including alcohol (beer, wine,
liquor), marijuana, and tobacco, using questions from the Health Behavior Questionnaire
(Jessor et al., 1989). Age of initiation as reported at the 15-year phase was used in the
analyses unless initiation had not yet occurred. In that case, age of initiation as reported at
the 21-year phase was used in the analyses. Early use of alcohol and marijuana was defined
as any use prior to age 15.

2.3.4 Other offspring measures—The Child Behavior Checklist (CBCL; Achenbach,
1991) was administered to mothers at the age 7 follow-up. The total, internalizing, and
externalizing scales were used. At age 10, offspring completed the Children's Depression
Inventory (CDI; Kovacs, 1992), a measure of depressive symptoms adapted from the Beck
Depression Inventory. Good internal consistency and validity have been reported (Kovacs,
1992; Sitarenios and Stein, 2004). The CDI measures general psychopathology over the last
two weeks, rather than clinically defined depression, and assesses symptoms such as
negative mood and self-esteem, and anhedonia. The total raw score was used.

At age 15, the adolescents completed the “My Parents” questionnaire (Steinberg et al.,
1992). For these analyses, the supervision subscale of the measure was used, which assesses
the adolescent’s view of parental monitoring and limit setting. In addition, they completed
the Pubertal Developmental Scale (Petersen et al., 1988), a self-report of their pubertal
status. The item used for analysis asked them to compare their pubertal timing to same-age
and same-sex peers (1 = much earlier to 5 = much later). This measure has been used in
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other longitudinal studies investigating the effects of pubertal development (Campa and
Eckenrode, 2006; Carter et al., 2009). The Screen for Adolescent Violence Exposure
(SAVE; Hastings and Kelly, 1997) was used at age 15 to assess direct exposure to personal
violence such as being shot, beaten, or hurt by a knife, and the Childhood Trauma
Questionnaire (CTQ; Bernstein and Fink, 1998) was used to measure physical and emotional
abuse and neglect and sexual abuse. This was scored as the cumulative total of all subscales
for which the score was above the cut- point for "moderate to severe abuse".

2.4 Statistical analyses

Cox proportional hazards regression analysis was applied to: 1) test the bivariate relation
between PCE and age of first intercourse and age of first oral sex; 2) test the relation
between PCE and age of first intercourse and oral sex, while accounting for other significant
predictors; and 3) examine the indirect effects of PCE on sexual behavior via potential
mediators. The hazard function indicates the probability of initiating at a certain point, given
that one has not initiated yet. A hazard ratio greater than one for PCE individuals compared
to non-exposed individuals indicates events occurring at a faster rate for PCE individuals.
The Cox proportional hazards regression analyses were performed in a stepwise manner to
avoid model saturation.

The following variables were considered as covariates. One, we considered covariates from
the first trimester to control for baseline characteristics associated with PCE (maternal
education, marital status, first trimester alcohol, tobacco, and marijuana use). Two, we
examined potential covariates from the 15-year phase to control for offspring characteristics
(gender, race, parental supervision, pubertal timing, exposure to violence, child abuse/
neglect) and environmental factors (caregiver's education, family income, man in household,
and caregiver alcohol, tobacco, and illicit drug use) prior to or at the onset of sexual activity.
Covariates that were significant at an alpha level of 0.10 were included in the model to test
the stability of the relation between PCE and the outcome variables.

Mediators were selected based on our previous findings and on their association to the
outcome variables as reported in the literature. These included CBCL externalizing behavior
at age 7 (Richardson et al., 2011), 10-year depressive symptoms (Richardson et al., 2013a),
and onset of marijuana and alcohol use by age 15 (Richardson et al., 2013b). These variables
have also been reported to be associated with earlier sexual activity (Epstein et al., 2013;
Zimmer-Gembeck and Helfand, 2008). Therefore, we tested the associations of these
variables with the sexual outcome variables. Each mediator was tested separately and, if
they were found to be significant at alpha level of 0.05, they were included as potential
mediators in a combined model.

In the final step of each model, a Gender x PCE interaction term was entered into the model
to determine if gender moderated the effect of PCE on age at sexual initiation because of
prior work indicating that boys with PCE may be at greater risk (Bennett et al., 2007;
Carmody et al., 2011; Delaney-Black et al., 2004; Lambert et al., 2013).
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3. RESULTS

Maternal prenatal cocaine use was moderate, with most users decreasing or discontinuing
use after the first trimester. This represents the most common pattern of drug use in non-
treatment samples (Cornelius et al., 2002; Day et al., 1989, 1991; SAMHSA, 1998). In the
first trimester of pregnancy, 41% of the women reported using cocaine. This proportion
decreased over pregnancy: 8% and 11% of the women reported use of cocaine during the
second and third trimesters of pregnancy, respectively. Among cocaine users, 18.2%, 4.4%,
and 6.3% used = 1 line/day during the first, second, and third trimesters, respectively.
During the first trimester, 50% reported snorting powder cocaine only; the rest smoked
crack. During the third trimester, 20% reported snorting powder cocaine only; the rest
smoked crack. All of the women who used cocaine later in their pregnancy also reported use
during their first trimester.

The median age of the offspring at the 21-year assessment was 21.2 years (range = 20 — 24).
Forty-eight percent of the offspring were males, 46% were White, and 54% were African
American. The mean level of offspring education was 12.7 years (range = 8 — 16): 42% were
attending school, 58% were working, and 3% served in the military. Median personal
income was $500/month (range= 0-8000) and 14% reported receiving public assistance.
Three percent of the offspring were married at the 21-year phase and 25% had at least one
child. Forty-one percent, 36%, and 28% of the offspring reported using tobacco, alcohol,
and marijuana prior to age 15, respectively.

Women who used cocaine during the first trimester were more likely to be African-
American, older, had lower family incomes, and were more likely to be single than were
non-users during the first trimester (Table 1). First trimester cocaine users used more
tobacco, alcohol, marijuana, and other illicit drugs during the first trimester than did the first
trimester non-cocaine users. At the 21-year phase, caregiver income was lower and current
use of alcohol and illicit drugs was greater in first trimester cocaine users compared to non-
users (Table 1).

At 21 years, there were no significant differences in offspring demographic characteristics
between first trimester users and non-users, except for race (Table 1). There were no
statistically significant gender differences in 21-year sexual activity. The rates of ever
having intercourse among females and males were 95% and 89%, respectively (x2= 2.8, p =
0.1) and the rates of ever having oral sex among females and males were 86% and 87%,
respectively (y2= 0.02, p = 0.9). Gender was also not significantly related to age of
intercourse initiation (x2=0.02, p = 0.9) or to age of initiation of oral sex (x>=1.6, p=0.2) in
this sample. There were no significant Gender x PCE effects on age at first oral sex or
intercourse. The average ages of intercourse and oral sex initiation among boys were 15.4
and 15.8 years, respectively. The average ages of intercourse and oral sex initiation among
girls were 15.8 and 16.3 years, respectively.

The continuous and frequent use first trimester cocaine variables did not predict either
sexual behavior outcome so only the use/no use results are reported here. Figure 1 depicts
the cumulative onset of sexual intercourse for first trimester cocaine exposed and non-
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exposed offspring. By age 13, intercourse initiation was approximately 10% higher among
exposed offspring than the non-exposed offspring (19.6% versus 9.0%, x2 = 5.2, p < 0.05).
This rate of difference between the two groups remained more or less constant and reached
its peak at age 18, when 94.6% of the exposed offspring had initiated sexual relations
compared to 78.9% of the non-exposed offspring (x2 = 10.6, p < 0.01). There was no
statistically significant association between PCE and age of initiation of oral sex. There were
no significant associations between second and third trimester PCE and sexual activity.

Survival analysis was conducted on age of first intercourse and age at first oral sex. PCE
remained a significant predictor of age of first intercourse in the survival analysis after
controlling for significant covariates (Table 2). The risk of initiating intercourse among
adolescents with PCE was 1.5 times greater compared to non- exposed offspring (hazard
ratio=1.5, p < 0.01). Parental supervision was also a predictor of age of first intercourse:
Offspring who reported greater parental supervision were older when they initiated sexual
intercourse. PCE was not significantly associated with age of initiation of oral sex. Offspring
race (White) was a predictor of earlier initiation of oral sex (Table 2).

We subsequently evaluated potential mediators of the effects of PCE on sexual behavior,
including child behavior problems, depressive symptoms, and alcohol and marijuana use
prior to age 15. Child behavior problems and depressive symptoms were not related to
sexual activity and hence were not mediators. However, early child substance use was
related to sexual behavior and the association between first trimester cocaine exposure and
age of initiation of sexual intercourse was mediated by adolescent marijuana and alcohol use
prior to age 15. There was no significant relation between PCE and adolescent tobacco
initiation so adolescent tobacco use could not serve as a mediator. The hazard ratio of PCE
for sexual initiation was reduced from 1.5 to 1.2 with marijuana and alcohol use in the
model; the effect of PCE was no longer statistically significant (Table 2).

In order to ensure that marijuana use before age 15 was a true mediator, i.e., that it occurred
prior to the onset of sexual intercourse, we re-ran the above analyses excluding 4 subjects
who had initiated sexual intercourse prior to initiating marijuana use. The results shown in
Table 2 were unchanged. In addition, we also investigated whether those who initiated
sexual intercourse very early (prior to age 12) had been sexually abused. We re-ran the
analyses eliminating 3 subjects who met this criterion and the results in Table 2 were
unchanged.

4. DISCUSSION

This study provided initial evidence for a direct effect of first trimester cocaine exposure on
age at first intercourse, controlling for other prenatal drug exposure, race, gender, earlier
pubertal timing, lower levels of parental supervision, exposure to child abuse/neglect, and
greater exposure to violence. We were able to determine via survival analysis that most of
the effect of PCE on age of sexual initiation occurred between the ages of 13 to 18, when
rates of initiation were approximately 10% higher among exposed offspring than the non-
exposed offspring. However, this direct relationship was mediated by early adolescent
marijuana and alcohol use. Adolescents with PCE who began using marijuana prior to age

Drug Alcohol Depend. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

De Genna et al.

Page 9

15 were significantly more likely to initiate sexual intercourse at a younger age than non-
cocaine-exposed and non- marijuana-using adolescents. There were no gender differences in
timing of intercourse, and gender did not moderate the direct or indirect effect of PCE on
age of sexual initiation. Child behavior problems and depressive symptoms were not
predictors of sexual behavior, and therefore did not mediate the effect of PCE on age of
sexual debut. It is possible that our findings differ from previous studies because they did
not examine the pathways linking PCE, child behavior problems, early depressive
symptoms, adolescent substance use, and sexual initiation.

Although there is a well-known association between child’s substance use and timing of first
sexual intercourse, no studies to date have examined the direct and indirect effects of PCE
on the full range of age at initiation of sexual behavior. Children with PCE are vulnerable to
early sexual intercourse and associated reproductive health outcomes (such as STIs/HIV and
unintended pregnancy) because of the strong association of PCE with early substance use
(Delaney-Black et al., 2011; Frank et al., 2011; Minnes et al., 2014; Richardson et al.,
2013b) and other risk factors (Ackerman et al., 2010; Buckingham-Howes et al., 2013;
Richardson et al., 2011). Thus, exposed individuals may enter the period of adolescence
“primed” for earlier substance use and sexual intercourse, and are more likely to engage in
these behaviors at a less optimal time than unexposed individuals. Overall, the offspring in
this sample reported a lower age of initiation of sexual intercourse (15 years old) than is
reported in the general population, consistent with other markers of disadvantage in this
sample. For example, only 32% of girls and 35% of boys in the 2006-2010 National Survey
of Family Growth (NSFG) had sex by age 16 (Finer and Philbin, 2013). In our study, youth
with PCE were at even greater risk: nearly 20% had sex by age 13 and 95% had sex by age
18. In contrast, only 74% of boys and girls in the NSFG had sex by age 20 (Finer and
Philbin, 2013). Therefore, youth with PCE are at greater than average risk of HIV risk
behaviors, STIs, and early pregnancies.

In the only other study to date examining the effect of PCE on sexual behavior, Lambert et
al. (2013) found a modest unadjusted association between PCE and sexual intercourse by
age 14 that was not significant in the multivariate model. PCE did not predict early
substance use in their sample. In contrast to Lambert et al.’s findings, the substance use and
sexual initiation data from the current study cover the entire adolescent period. Our results
indicate that individuals with PCE initiate sexual intercourse significantly earlier than
unexposed individuals. This relationship was mediated by early marijuana and alcohol use
and once early substance use was introduced into the model, no other covariates remained
significant. These findings suggest that interventions to prevent and/or delay substance use
in these youths may also delay initiation of sexual intercourse, a well-known risk factor for
HIV risk behaviors and unintended adolescent pregnancy (Bachanas et al., 2002; Melchert
and Burnett, 1990; Smith, 1997). These results provide converging evidence that substance
use prevention efforts may help decrease HIV risk behaviors in vulnerable youth.

The mothers in this study represent a general population of pregnant women who
predominantly used cocaine early in pregnancy, rather than women who were heavy users
throughout pregnancy. Prenatal cocaine use was moderate and representative of PCE in non-
treatment samples (SAMHSA, 1998). African American and White women were
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approximately equally represented in this study, which had an excellent follow-up rate
through 21 years postpartum. Other strengths included the detailed assessment of prenatal
drug exposure and the breadth of measures used in multiple postnatal assessments,
permitting control of many variables in the prenatal and postnatal environment and of well-
known risk factors for early initiation of sex. Nonetheless, it is possible that unmeasured
variables may have contributed to both early substance use and sex in exposed individuals.
For example, there is evidence for structural differences in the brain regions of adolescents
with PCE. These brain regions are associated with difficulties in response inhibition (Lebel
et al., 2013) and risk for substance use (Rando et al., 2013).

A potential limitation of the study is that we did not conduct biological assessments of
prenatal substance use, leading to the possibility that women who denied use would be
misclassified. This would, however, attenuate differences between groups and would not
affect the significant findings. Further, we have previously shown that our self-report
substance use measures, with careful interviewer selection and training and attention to
question format, identified a higher percentage of users than did urine screening (Richardson
et al., 1999, 2006). Other researchers have shown this as well (Ashling et al., 1994; Fendrich
et al., 2004; Lester et al., 2001; Rutherford et al., 2000; Zuckerman et al., 1989). We did
collect biological samples from the 21-year offspring and those data also support this point:
95% of those offspring with positive urine screens for marijuana reported current use. The
remaining 5% with positive urine screens reported that they had previously used marijuana.
However, 40% of the offspring who reported marijuana use had negative urine screens, and
thus would not have been detected if we had used only biological measures of marijuana
use. This study also utilized offspring self-report of sexual behavior. A recent analysis of
data from the National Longitudinal Study of Adolescent Health found that young adults are
reliable and consistent reporters of age at first sex (Goldberg et al., 2014).

In conclusion, these findings provide a more complete picture of risk for offspring with
PCE, who engage in “adult” behaviors such as substance use and sexual intercourse much
earlier than their non-exposed peers during early adolescence. PCE was indirectly associated
with timing of first sexual intercourse via earlier marijuana use. These results have
implications for identification of the exposed offspring at greatest risk of HIV risk behaviors
between the ages of 13 and 18. Future research should focus on both the etiology and
reproductive health outcomes of early sex in exposed individuals. For example, the
pathways between PCE and structural differences in the brains of exposed children and
between structural differences and timing of initiation of substance use and sex should be
investigated. Early, unintended pregnancies and history of STIs in exposed and unexposed
offspring should also be assessed because of the well-known association between earlier
initiation of sex and these reproductive health problems. This is the first study to highlight
the importance of both PCE and early marijuana use for early initiation of sexual
intercourse.
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Sample characteristics as a function of first trimester cocaine exposure

Table 1

No cocaine use | Cocaine use 1%t a
1% trimester trimester Ryalue
n=133 N=92
First trimester maternal characteristics
African American (%) 421 55.4 <.05
Age (yrs) (mean, SD) 24.1(5.0) 26.5(5.0) <.001
Education (yrs) 12.1(1.4) 119 (1.2) ns
(mean, SD)
Family income ($/mo) 782 (614) 568 (683) <.05
(mean, SD)
Single (%) 70 89 <.001
Cigarettes/day (mean, 5.7(8.9) 10.7 (9.0) <.001
SD)
Drinks/day (mean, 0.3(0.6) 2.3(3.0) <.001
SD)
Joints/day (mean, SD) 0.06 (0.2) 0.5(1.3) <.001
Other illicit drugs 2.3 9.8 <.05
(except cocaine) (%)
21-year caregiver characteristics
Education (yrs) 13.0 (1.7) 13.2(1.9) ns
(mean, SD)
Family income ($/mo) 2927 (2155) 2138 (2176) <.05
(mean, SD)
Single (%) 59 70 ns
Cigarettes/day (mean, 55(9.1) 6.4 (7.4) ns
SD)
Drinks/day (mean, 0.7 (2.4) 1.8(3.5) <.05
SD)
Ilicit drugs (cocaine, 10.2 24.4 <.01
marijuana) (%)
21-year offspring characteristics
Age (yrs) (mean, SD) 21.3(0.7) 21.3(0.6) ns
Male (%) 48.1 46.7 ns
African American (%) 474 63.0 <.05
Education (yrs) 12.8 (1.5) 12.6 (1.4) ns
(mean, SD)
Working (% yes) 56.4 59.8 ns
Attend school (% yes) 40.6 435 ns
Personal income 661 (739) 914 (1213) ns
($/mo) (mean, SD)
Receive public 15.8 12.0 ns
assistance (% yes)
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e trimener | irimester | Pvelue®
n=133 N=92
Live with partner (%) 19.6 19.6 ns
> 1 child (%) 22.6 28.3 ns

a . . . . . .
Based on t-test or Mann-Whitney for continuous variables and on Chi-square test for dichotomous variables.
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Table 2

Results of Cox Proportional Hazards Model

| Coefficient | Hazard ratio | p value

Age of initiation of intercourse

a) model including pcE? only

First trimester exposure | 0.38 | 15 | <.01

b) adding significant cova\riatesb

First trimester PCE 0.37 15 <.01

Parental supervision -0.04 0.96 <.06

c) adding potential mediators

First trimester PCE 0.21 1.2 ns
Parental supervision -0.02 0.98 ns
Offspring marijuana use by age 14 | 0.55 1.73 <.01
Offspring alcohol use by age 14 0.61 1.85 <.001

Age of initiation of oral sex

a) model including PCE only

First trimester exposure 0.06 1.06 ns

b) adding significant covariatesb

First trimester exposure 0.14 1.15 ns

c 0.37 1.45 <.05
Race

¢) adding potential mediators

First trimester exposure -0.07 0.9 ns
Race® 0.32 1.37 <.05
Offspring marijuana use by age 14 | 0.36 1.43 <.05
Offspring alcohol use by age 14 0.82 2.3 <.001

a .
PCE = prenatal cocaine exposure
Covariates that were included in the models are detailed in the statistical analysis section.

C.. . .
Whites had earlier onset
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