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Abstract
PURPOSE—This study examined the associations between social, behavioral, and environmental
factors and adolescent parenthood.

METHODS—We analyzed data from a subsample of participants, 18–30 years of age (N=7,937),
who took part in the 2001–2002 National Epidemiologic Study on Alcohol and Related Conditions
(NESARC), a nationally representative survey of adults. An extended Cox proportional hazards
model was used to model time until becoming an adolescent parent (i.e., age at which first child was
born if ≤ 18 years old). Predictor variables of interest included initiation of alcohol, marijuana,
cocaine and daily use for smoking cigarettes, age of earliest conduct disorder symptom, having a
parent with alcohol and/or drug problems, parental death, divorce and/or separation, race/ethnicity,
and gender.

RESULTS—Several variables were associated with adolescent parenthood including initiation of
daily cigarette smoking, age of first antisocial/conduct disorder symptom, and race/ethnicity. Parental
alcohol/drug problems and parental death were also associated with adolescent parenthood for
women. A significant interaction between initiation of daily cigarette smoking and ethnicity was
present for women. Daily cigarette smoking was associated with adolescent parenthood to a greater
degree than non-daily cigarette smoking for Caucasian and Hispanic women but not African
American women. No significant associations were found between adolescent parenthood and
initiation of drinking, marijuana, or cocaine and parental divorce/separation.

CONCLUSIONS—Prevention efforts should focus on adolescents who are at highest risk of
adolescent parenthood.
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Introduction
Substance use and adolescent pregnancy often co-occur. This is likely due to the high
prevalence of sexual risk behaviors (i.e., unplanned or unprotected sexual intercourse, multiple
sexual partnerships, and earlier sexual debut) exhibited among substance-using adolescents
[1–4]. Substance use patterns are also associated with adolescent parenthood, an outcome
which occurs for the majority of adolescent pregnancies (four in seven end in live birth) and
has more immediate and lasting social and financial consequences than adolescent pregnancies
[5,6]. Early regular substance use (i.e., using cigarettes, alcohol, or cannabis at least monthly
at age 15) has been linked to parenthood at age 25 or younger [7]. Similarly, youth who began
smoking cigarettes by 13 years old were about four times more likely by grade 12 to experience
early pregnancy and parenthood than nonsmokers [8]. To more adequately reflect the
complexity of substance use behaviors and its association with adolescent parenthood we
model exact age of substance use initiation across multiple substances in the present study.

Genetic effects are also related to the disinhibitory traits of individuals (i.e., sensation seeking,
impulsivity, nonconformity) that place them at greater risk of violating social norms [9]. For
instance, early conduct problems have been linked with higher rates of multiple sexual
partnerships, early sexual debut, adolescent pregnancy, and substance use [10]. It may be that
deviant problems at an early age predispose problems in adolescence such that pregnancy and
parenthood at a young age is a manifestation of a tendency to problem behavior.

Adolescent parents often experience social disadvantage and childhood adversity prior to
giving birth [11,12]. For instance, dysfunctional family dynamics aggravated by alcohol and
drug use have been consistently linked with multiple deleterious emotional and behavioral
problems in adolescent offspring that can increase the risk for unprotected sexual intercourse
and early pregnancy [13]. Furthermore, tenuous relationships with family can result in a desire
to gain power over one’s current situation and escape personal difficulties [14,15], yearnings
often correlated with adolescent parenthood [16].

In the study described here, we are guided by a multisystemic perspective of adolescent sexual
risk-taking recently used by Kotchick et al. (2001) to underscore how factors from multiple
systems of influence interact or combine with each other to affect sexual behavior and negative
sexual outcomes. We hypothesize that social (i.e., gender, race/ethnicity), behavioral (i.e., age
of substance use onset, antisocial/conduct problems), and environmental factors (i.e., stressful
childhood events, parental alcohol and/or drug problems) are significantly linked to adolescent
parenthood. We examined the relative contributions of different explanatory factors to clarify
associations with adolescent parenthood in order to provide insights that will be applicable to
prevention and policy activities aimed at deterring rates of adolescent parenthood.

Materials and Methods
Data Source

The analyses presented in this study utilized cross-sectional data from the 2001–2002 National
Epidemiologic Study on Alcohol and Related Conditions (NESARC) [17]. Under contract and
supervised by the National Institute on Alcohol Abuse and Alcoholism (NIAAA), the US
Census Bureau conducted face-to-face interviews with a multi-stage probability sample of
43,093 adults ages 18 and older (response rate of 81%). The purpose of the NESARC was to
collect data on the prevalence of alcohol and drug use, abuse, and dependence as well as
associated psychiatric and other medical conditions in the US adult population. Data were
weighted to adjust for nonresponse at the household and person levels, the selection of one
person per household, and over-sampling of young adults, African-Americans, and Hispanics.
A detailed description of the survey methods, other quality control procedures, and test–retest
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reliability tests has been documented [18]. The Washington University Human Research
Protection Office determined that this project does not involve activities that are subject to
Institutional Review Board oversight because the study relied on a publically available dataset.

In order for participants’ data to be included in the statistical analyses, specific inclusion criteria
were established. Because changes in the minimum legal drinking age have occurred over time,
we examined only participants 18–30 years of age (n = 9,535 in the initial pool) at the time of
their interview to correspond with an age group for whom the minimum legal drinking age was
21 years old across the country [19]. We also focused our analyses on Caucasian, African-
American, and Hispanic samples, the three largest groups in the NESARC (n=8,976).
Participants with missing data for our outcome of interest (n=112) and independent variables
of interest (n=865) were excluded from the analysis. In addition, participants who reported
initiating substance use before the age of eight (n=62) were excluded from the analysis because
of concerns about the reliability of memory for earlier ages. These inclusion criteria resulted
in 7,937 participants (3,475 men and 4,462 women). Participants aged 18–30 years excluded
from the analysis due to missing data or reporting extremely young substance use were
significantly more likely to be African American (p < .001) than those included in the analysis.
No differences between the two groups were found in age (p=.764) or gender (p=.990).

Variables of Interest
In this study, age 18 was selected as the cutoff for adolescent parenthood because most of these
adolescents have not yet graduated from high school and the consequences may be greater for
adolescent parents who delay or do not complete high school [20]. Adolescent parenthood was
assessed by the question “How old were you when your (FIRST) child was born or when your
(FIRST) step, adopted or foster child began to live with you?” Most states have age restrictions
for adoption and foster parents and do not permit individuals under the age of 21 to adopt and/
or become foster parents [21]. Thus, we inferred that all or most adolescent parents assessed
in the present study were biological.

Age at drinking onset was assessed by the question: “About how old were you when you first
started drinking, not counting small tastes or sips?” Ages at marijuana and cocaine use onset
were assessed by the question: “How old were you when you first used (name of drug
category)?”

Cigarette onset during adolescence is common [22] and smoking cigarettes is often the first
substance initiated by adolescents who later use alcohol, marijuana, and other drugs [23]. To
measure a behavior more predictive of consequences associated with cigarette use, we opted
to examine age when participant began smoking cigarettes daily assessed by the question,
“About how old were you when you first started smoking cigarettes every day?”

To measure deviant problems prior to becoming an adolescent parent, we examined age when
antisocial/conduct problems began. Participants were asked about specific behaviors related
to antisocial personality disorder and conduct disorder including bullying, cruelty to people or
animals, truancy, lying, or being arrested. The age of the earliest symptom was asked of
participants when at least three antisocial/conduct problems were present; thus, meeting criteria
for a diagnosis of antisocial personality disorder or conduct disorder was not necessary for
information to be included. Of note, sexual promiscuity, adolescent pregnancy, or sexual debut
are not symptoms of antisocial personality disorder or conduct disorder.

We included parental divorce and death of parent in our analyses to measure stressful events
occurring before age 18 years. We examined the potential of living with foster parents and
living in an institution, but the low number of people living with foster parents or in an
institution (n=11) precluded the addition of these variables.
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Lastly, family histories of alcohol and drug problems (any versus none) were based on
respondents’ reports as to whether their biological parents (father and/or mother) had ever
“been an alcoholic or problem drinker,” or had “problems with drugs”.

Statistical Analysis
Descriptive statistics were used to summarize the data. The chi-square statistic was used to
compare the proportion of adolescent parents by gender and race/ethnicity. We performed
multivariable survival analyses predicting time to age of adolescent parenthood (≤18 years old)
with the extended Cox proportional hazards regression model which allows for both time-
independent and time-dependent predictors (independent variables).

The primary independent variables of interest were age at substance use initiation, onset of
first antisocial/conduct problem, and age of parental divorce/separation or parental death.
These variables were treated as time dependent covariates, with the values equal to 0 before
they occurred and equal to 1 after they occurred. As a result, time dependent covariates are
counted only if they occurred prior to the outcome of interest (adolescent parenthood).
Participants who met the exposure criteria after the outcome of interest occurred are censored.
The time-dependent variables were modeled using the counting process style of input (i.e. the
Andersen-Gill Model). The time independent variables were parental history of alcohol/drug
problems, gender, and race/ethnicity. Models were run separately for males and females
because there is a large disparity of adolescent parenthood rates by gender and males misreport
[24] or underreport information [25] about births more often than females. Proportional hazards
assumptions were assessed using log-log survival curves. Two-way interactions were assessed
among significant predictors in multivariable models. The Variance Inflation Factor (VIF) was
used to assess multicollinearity among the independent variables.

Analyses were performed using SAS-Callable SUDAAN version 9.0.1, a software program
that uses Taylor series linearization to adjust for complex sampling design effects of surveys
like the NESARC [26]. We appropriately adjusted for nesting and weighting of the sample.
For all analyses, p<.05 was considered statistically significant.

Results
Of the 18–30 year olds, 49.8% (95% Confidence Interval: 48.5 – 51.2%) were men and 50.2%
(48.8 – 51.5%) were women. The racial breakdown for the male sample was 67.4% (63.4 –
71.1) Caucasian, 12.1% (10.5 – 13.8%) African American, and 20.6% (16.9 – 24.8%) Hispanic
and for the female sample was 66.9% (62.3 – 71.1%) Caucasian, 14.8% (12.9 – 17.0%) African
American, and 18.3% (14.5 – 22.9%) Hispanic. Table 1 summarizes additional demographic
and other characteristics of the sample.

Adolescent Parenthood
The percentage of participants that became parents at age 18 or younger and were classified
as “adolescent parents” was 9.4% (8.6 – 10.4%); 3.9% (3.2 – 4.7%) of men and 15.0% (13.5
– 16.5%) of women (men versus women, p < .001). A significantly larger percentage of women
than men reported becoming adolescent parents across each race/ethnicity group (all p < .001),
and the proportion who reported becoming adolescent parents differed by race/ethnicity for
both males (p < .001) and females (p < .001). Among Caucasians, 2.4% (1.8 – 3.3%) of men
and 10.7% (9.2 – 12.5%) of women were adolescent parents. There were 5.8% (4.0 – 8.2%)
of men and 24.8% (21.5 – 28.5%) of women that were adolescent parents among African-
Americans. Lastly, among Hispanics, 7.5% (5.3 – 10.4%) of men and 22.4% (19.5 – 25.6%)
of women were adolescent parents.
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Associations with Adolescent Parenthood
The overall model was significant for males (Wald χ2 10 df = 8.13, p < .001). Onset of daily
cigarette use was significantly associated with adolescent fatherhood (Hazard Ratio=3.0, 95%
Confidence Interval 1.8 – 5.0, see Table 2). At any given time, the hazard of becoming an
adolescent parent for a male adolescent who has begun daily smoking is 3.0 times the hazard
for a male who has not begun daily smoking by that time. Onset of antisocial/conduct problems
was significantly associated with adolescent fatherhood (1.8, 1.2 – 2.7). In addition, African
American males became adolescent fathers at 3.4 (2.1 – 5.5) times the rate of Caucasian males
while Hispanic males became adolescent fathers at 4.4 (2.7 – 7.1) times the rate. No significant
associations were found between adolescent fatherhood and initiation of drinking, marijuana,
or cocaine, parental alcohol/drug problems, parental divorce/separation, or parental death. No
significant interactions were found.

The overall model was also significant for females (Wald χ2 12 df = 19.65, p < .001). Onset
of antisocial/conduct problems was significantly associated with adolescent motherhood (1.7,
1.4 – 2.1). In addition, parental alcohol/drug problems and parental death were significantly
associated with adolescent motherhood (1.5, 1.2 – 1.8 and 1.4, 1.0 – 1.8, respectively). A
significant interaction between ethnicity and initiation of daily cigarette use was found (Wald
χ2 2 df = 6.46, p =.009). No other significant interactions were found after adjusting for multiple
comparisons. The Hazard Ratios and 95% confidence intervals for the different smoking status
by ethnicity combinations were calculated using the beta coefficients, variances and covariance
values from the model. Table 2 includes associations between adolescent parenthood and each
ethnicity and smoking status group compared to non-daily smoking Caucasian females
(reference group). Caucasian females who smoked daily became adolescent parents at 3.0 (2.1
– 4.2) times the rate of Caucasian females who did not smoke daily. Non-daily smoking African
Americans and Hispanics became adolescent parents at a higher rate than non-daily smoking
Caucasians (3.6, 2.8 – 4.8 and 3.2, 2.4–4.2, respectively). African American and Hispanic daily
cigarette smokers became adolescent parents at a higher rate than non-daily smoking
Caucasians (3.3, 2.0 – 5.5 and 5.5, 3.9 – 7.6, respectively). Initiation of daily cigarette use had
a larger impact on the risk of adolescent parenthood for Caucasians and Hispanics than for the
African Americans, which is apparent when comparing the risk of those who initiated daily
cigarette smoking against those who had not initiated daily cigarette smoking by ethnic group
status. There was no association with daily cigarette smoking and adolescent parenthood
among African American females (3.6 for non-daily smokers versus 3.3 for daily smokers
compared to the reference group). The hazard ratio was 0.9 (0.5 – 1.7) for African American
females who initiated daily cigarette smoking when compared against African American
females who had not initiated daily cigarette smoking. For Hispanic females who initiated daily
cigarette smoking, the hazard ratio was 1.7 (1.1 – 2.7) when compared against Hispanic females
who had not daily cigarette initiated smoking. Yet, Caucasian females who initiated daily
cigarette smoking were 3.0 times (2.1 – 4.2) more likely to become adolescent parents than
Caucasian females who had not initiated daily cigarette smoking. No significant associations
were found between adolescent parenthood and onset of drinking, marijuana, or cocaine, and
parental divorce/separation.

For both male and female models, variance inflation factor (VIF) tests of collinearity indicated
no signs of collinearity (VIF was less than two in all cases) among the independent variables.

Discussion
The current study contributes to the literature on adolescent parenthood and substance use
initiation in several important ways. First, a precise contribution of substance use initiation is
identified by modeling exact age of initiation, a method that contrasts to the arbitrary and
reductive dichotomy of “early” versus “later” initiation of substance use often found in past
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research. We utilized the extended Cox proportional hazards model, which suggests the extent
to which substance use initiation may accelerate the adolescents’ time to parenthood relative
to others who have not initiated the substance. The a hazard ratio presents a more dynamic
approach to understanding the association between adolescent parenthood and substance use
initiation than used in past studies. Finally, we utilized a nationally representative sample
designed to facilitate generalization since past research is largely based on community and/or
convenience samples.

We found that the effect of daily cigarette use is significantly associated with adolescent
parenthood and it occurs before becoming an adolescent parent. This observed association
might be linked by a number of commonalities including a trait of novelty seeking, a desire to
alleviate a pervasive negative mood, increased family-child conflict, and/or a low motivation
or ability to perform scholastically [27–31]. In addition, socioeconomically disadvantaged
adolescents are exposed to a greater concentration of cigarette retailers and storefront cigarette
advertising and tend to smoke more frequently; they are also more likely to experience early
pregnancy and carry a pregnancy to term than affluent youth [32,33]. Thus, obtaining
information on an adolescent’s smoking status may be an efficient and effective way to identify
youth at higher risk for adolescent parenthood. However, this intervention may be less effective
for African American females since daily cigarette smoking initiation did not increase their
risk for adolescent parenthood. This finding may reflect later patterns of smoking initiation,
lower usage rates, and/or a weaker association between adolescent parenthood and deviant
behavior for African American females [34].

Our results further revealed a similar risk of adolescent parenthood for participants endorsing
antisocial/conduct problems. Like daily cigarette use at an early age and becoming an
adolescent parent, it may be that behavioral problems during youth mark other processes that
promote deviance and other risk-taking behaviors which deviate from social norms. Early
pregnancy is more likely among youth with antisocial/conduct problems [10] and adolescent
parenthood might be viewed positively, as an opportunity to improve social isolation and
receive love, attention, and recognition [35].

Additional ethnic differences in the risk for becoming an adolescent parent must be noted. It
may be that ethnic minority group status is a proxy for socio-economic status or social class.
As well, the observed differences in adolescent parenthood may emerge from social and
cultural understandings of what is appropriate for and expected of members of different ethnic
groups.

Parental alcohol and/or drug problems and parental death during childhood were also
associated with becoming an adolescent parent for women only. Family instability is linked to
environmental factors that can cause stress and/or provoke behavioral problems of adolescents,
including early and unprotected sexual activity [36,37]. We did not examine the perceptions
of adolescent mothers; however, qualitative studies have found that adolescent mothers viewed
the birth of their child as helping them to achieve independence, improve negative family
situations, and become closer to their male partners when parental support was lacking [35].
These desires or an inability to choose otherwise can increase the likelihood of adolescent
parenthood when early pregnancy occurs.

The findings of this study were limited by several factors. NESARC does not provide
information on potential explanatory variables such as social class, family structure, and/or
relationships with friends or intimate partners that are needed for more in-depth analyses.
Current income and educational attainment were not included in the analyses because they
correspond with indications of socioeconomic status after becoming an adolescent parent. We
used participants’ recollection of historic information and some error is likely. Adolescent
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pregnancy was not available as an outcome variable to measure; therefore, we were unable to
examine if patterns differed between those who experienced adolescent pregnancy but not
parenthood versus those who became adolescent parents. Moreover, we did not differentiate
between unwanted pregnancies versus planned pregnancies (due to their unavailability in the
dataset) nor did we remove married adolescent parents from the analyses; however, past studies
report that almost all of adolescent pregnancies are unintended (78–95%) and the majority end
in live birth (four in seven) [5]. Lastly, we were not able to determine the exact timeframe when
parents’ alcohol or drug problems occurred because this information was not collected in the
NESARC and they might have occurred after becoming an adolescent parent.

Despite the limitations of the study, the implications that are derived are significant. Our
findings suggest the utility of targeting youth who have a history of behavioral problems for
more intensive interventions to prevent adolescent parenthood. We examined conduct and
antisocial behavioral problems which encompass a wide range of problem behaviors, including
cruelty to people or animals, lying, truancy, and destroying property. We used a low threshold
for incorporating behavioral problems in our analyses by requiring only three symptoms, and
30% of females and 45% of males met these criteria. A clinical diagnosis of conduct disorder
or antisocial personality disorder includes more deviant behavior and is much less common in
the population; 1.5% (1.3 – 1.9%) of our sample met clinical criteria for a conduct disorder
diagnosis and 6.2% (5.5 – 7.0%) met clinical criteria for a diagnosis of antisocial personality
disorder. Yet, even at this low threshold of only three symptoms endorsed from either conduct
disorder or antisocial personality disorder, we see an increased risk associated with adolescent
parenthood. Adolescent parenthood most likely represents a consequence of many underlying
behavior issues, and it is concerning because adolescent parents with conduct and/or antisocial
problems are potentially least prepared for positive parenting roles.

Daily cigarette smoking which is initiated in adolescence is another marker for adolescent
pregnancy and parenthood. Because parental smoking has adverse consequences for infants
and children, this finding is concerning. Though our work does not directly address the issue
of whether the adolescent parents continued to smoke cigarettes during pregnancy and after
the birth of the child, the finding raises public health concerns because of the negative health
effects for the infant.

Our work does not support the independent role of alcohol, marijuana, or cocaine initiation in
adolescent parenthood that has been previously reported. This is likely due to our inclusion of
confounding variables (i.e., age of initiation of daily cigarette use, parental alcoholism, and
onset of behavioral problems) which have a stronger association with adolescent parenthood.
As well, modeling an exact age of substance use initiation as we did in the study described
here might be a more appropriate way to delineate significant associations with adolescent
parenthood than alternative methods used in past studies (i.e., arbitrary and reductive
dichotomy of “early” versus “later” initiation). Thus, we believe that the association of
adolescent parenthood and substance use found in past reports are better explained by
underlying behaviors of smoking and antisocial/conduct problems.

In terms of prevention, parents and other influential persons (i.e., school guidance counselor,
primary care physician, etc.) should discuss safe sex practices with all adolescents.
Additionally, our study delineated factors that are associated with increased risk for adolescent
parenthood including daily cigarette smoking, racial/ethnic minority status, antisocial/conduct
disorder symptoms, and family instability (death of a parent or alcohol/drug problems for one
or more parents). Thus, not all adolescents are equally at risk for adolescent parenthood and
prevention efforts should understand the factors that increase risk as part of a comprehensive
strategy for reducing this outcome.
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Table 2

Multivariable extended Cox proportional hazards model of predictors of time to adolescent parenthood (≤ 18
years old)

Malesa Femalesa

aHR 95% CI aHR 95% CI

Ethnicity

 Caucasian 1.0

 African American 3.4 2.1 – 5.5

 Hispanic 4.4 2.7 – 7.1

Initiation of daily cigarette use b

 No 1.0

 Yes 3.0 1.8 – 5.0

Initiation of daily cigarette use by race b,c

 Caucasian, no 1.0

 Caucasian, yes 3.0 2.1 – 4.2

 African American, no 3.6 2.8 – 4.8

 African American, yes 3.3 2.0 – 5.5

 Hispanic, no 3.2 2.4 – 4.2

 Hispanic, yes 5.5 3.9 – 7.6

Initiation of drinkingb

 No 1.0 1.0

 Yes 1.0 0.6 – 1.6 0.8 0.6 – 1.1

Initiation of marijuana useb

 No 1.0 1.0

 Yes 1.0 0.6 – 1.7 0.8 0.6 – 1.1

Initiation of cocaine useb

 No 1.0 1.0

 Yes 1.3 0.5 – 3.2 0.7 0.4 – 1.3

First antisocial/conduct disorder symptomb

 No 1.0 1.0

 Yes 1.8 1.2 – 2.7 1.7 1.4 – 2.1

Alcohol/drug problems for one or more parents

 No 1.0 1.0

 Yes 1.1 0.7 – 1.7 1.5 1.2 – 1.8

Parental divorce/separationb

 No 1.0 1.0

 Yes 1.2 0.8 – 2.0 1.1 0.9 – 1.4

Parental deathb

 No 1.0 1.0

 Yes 0.8 0.3 – 2.6 1.4 1.0 – 1.8

a
Participants with missing data for variables in the model were excluded.
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The model for males included 148 adolescent fathers and 3,327 who were not adolescent fathers.

The model for females included 837 adolescent mothers and 3,625 who were not adolescent mothers.

b
Time dependent covariates

c
Interaction of ethnicity and initiation of cigarette use was significant (Wald Χ2 6.46, df 2, p =.009).
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