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ABSTRACT. Objective: The present study examined the associations 
between initiation and intensity of substance use and with sexual experi-
ence with and without a history of teenage pregnancy. Method: Partici-
pants were high school females (weighted n = 3,451) who participated 
in the 1999-2003 Youth Risk Behavior Surveillance System, a cross-
sectional, nationally representative survey. Multinomial multivariable 
logistic regression was used to assess the likelihood of being sexually 
experienced (but never pregnant) and teenage pregnancy (reference 
group: never had sexual intercourse) as a function of age at substance 
use initiation (i.e., age 12 or younger, 13-14 years of age, and age 15 
or older) and intensity of substance use (i.e., nonuser, experimental/
new or nondaily, nonexperimental/daily user) for alcohol, cigarettes, 
and marijuana, while controlling for race/ethnicity, metropolitan loca-
tion, symptoms of depression, and illegal drug availability at school. 

Results: A major fi nding of our study is that substance use behaviors 
across each substance (alcohol, cigarettes, and marijuana) independently 
contributed to an increased risk in sexual intercourse experience with 
and without a history of teenage pregnancy (vs. nonsexually experienced 
females). A dose-response relationship was also observed between an 
increased likelihood of a teenage pregnancy and marijuana behaviors. 
Furthermore, the risk for teenage pregnancy was compounded for daily 
cigarette smokers who initiated use at age 12 or younger. Conclusions: 
Screening substance use behaviors can help to identify girls who may 
benefi t from pregnancy prevention strategies. Targeting cigarette and 
marijuana behaviors as early as age 12 or younger may provide an 
added benefi t. Prevention strategies should also consider the role of race 
above and beyond substance use behaviors. (J. Stud. Alcohol Drugs, 72, 
194-198, 2011)
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CHILDREN BORN TO ADOLESCENT MOTHERS are 
at high risk for premature birth, low birth weight, cogni-

tive defi cits, mental health problems, maltreatment, poverty, 
and death (Fergusson and Woodward, 1999; Overpeck et al., 
1998; Siegel et al., 1996). Adolescent mothers, themselves, 
are also at high risk for educational underachievement, low 
self-esteem, and poverty (Hofferth et al., 2001; Koniak-
Griffi n et al., 1996). Adolescents who are potentially at 
greater risk for teenage pregnancy are those who use sub-
stances; yet, the bulk of current pregnancy prevention strate-
gies do little to target or educate youth on the sexual health 
risks associated with substance use despite growing evidence 
demonstrating the effi cacy of these strategies (Zimmer-
Gembeck and Helfand, 2008).
 For many young girls, substance use behaviors are not a 
normal part of adolescent development and are correlated 
with serious health consequences like teenage pregnancy 
(Cavazos-Rehg, et al., 2010; De Genna et al., 2007). Earlier 
age at substance use initiation and higher intensity of use 

may be associated with increased risk for teenage pregnancy. 
However, research has tended to examine teenage pregnancy 
and associations with only one substance (namely alcohol) 
or unidimensional construct of substance use. Thus, less is 
known about the differential initiation and intensity patterns 
of substance use and how these may affect teenage preg-
nancy risk.
 To illustrate more fully the infl uence of substance use 
on pregnancy risk, we analyzed information on onset of 
substance use and type of user (i.e., experimental/new vs. 
nonexperimental substance user) across multiple substances 
(alcohol, cigarettes, and marijuana) to demonstrate how these 
categories yielded different risk ratios for sexual intercourse 
experience with and without a history of teenage pregnancy. 
Although we did not speculate as to which substance in-
creased the risk for teenage pregnancy, we did hypothesize 
that earlier age at substance use initiation and more intense 
substance use would be associated with a greater likelihood 
of sexual intercourse experience and teenage pregnancy. We 
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used a nationally representative sample that is designed to 
increase statistical precision, facilitate generalization, and fo-
cus analyses on ethnic groups commonly missing from other 
studies and most vulnerable to teenage pregnancy (Brener et 
al., 2004). A better understanding of substance use associa-
tions with sexual intercourse with and without a history of 
teenage pregnancy can improve explanatory models of teen-
age pregnancy and identify targets for prevention strategies.

Method

Participants

 The national Youth Risk Behavior Surveillance System 
(YRBSS) was established by the Centers for Disease Control 
and Prevention to measure health-risk behaviors (Brener et 
al., 2004). For each survey period, the YRBSS uses a three-
stage cluster sampling design to produce a representative 
sample of high school students (9th through 12th grade) 
attending public and private schools in the United States. 
To adjust for nonresponse and oversampling of African 
Americans and Hispanics/Latinos in the sample, each student 
received a weighting factor. The overall weights were scaled 
to ensure that the weighted count of students was equivalent 
to the entire sample size, and the weighted proportions of 
students in each grade corresponded with the national popu-
lation proportions for each survey year.
 The present study uses 1999-2003 data because ques-
tions about teenage pregnancy were not asked after 2003. 
Only data from female students in the 12th grade (age 16 or 
older) were included in the analyses to allow enough time 
to pass during adolescence for prior exposure to substances 
and reported pregnancies. Data were pooled over 3 years to 
increase statistical power.

Design

 We focused our analysis on females because males tend 
to provide less reliable reports of pregnancies than females; 
this is probably the result of some males being unaware of 
impregnating their partner or their refusal to acknowledge 
a pregnancy (Lerman, 1993; Rendall et al., 1999). Female 
participants from the three major ethnic groups found in the 
United States (Whites, African Americans, and Hispanics) 
were included in the analyses. Participants from other racial/
ethnic groups were excluded from the analyses because of 
low sample sizes among those who had experienced teenage 
pregnancy (Asians weighted n = 17, American Indian/Alaska 
native n = 10, Native Hawaiian/other Pacifi c Islander n = 0, 
multiracial n = 29). Participants who reported not yet having 
sexual intercourse but who indicated a history of rape were 
excluded from the analyses, as were those with missing data 
on any of the variables. All participants had about the same 
length of time to initiate substance use and/or engage in 

risky sexual behaviors; thus, no participants were excluded 
based on substance use or sexually active status.
 Participants responded to the question, “Have you ever 
had sexual intercourse?” to measure experience with sexual 
intercourse. To measure history of pregnancy, the dichoto-
mous dependent variable was based on a positive response 
(i.e., one or more times) to the question, “How many times 
have you been pregnant?” Age at alcohol initiation was as-
sessed by the question, “How old were you when you had 
your fi rst drink of alcohol other than a few sips?” Age at 
marijuana initiation was measured by the question, “How old 
were you when you tried marijuana for the fi rst time?” Age 
at smoking cigarette initiation was measured by the question, 
“How old were you when you smoked a whole cigarette for 
the fi rst time?” Participants could respond that they had 
never initiated the substance, or they could select an age at 
initiation. Responses were collapsed into age 12 or younger, 
13-14 years of age, and age 15 or older to correspond with 
stages of adolescence (pre-, early, and middle through late 
adolescence) when initiation might likely occur and because 
ages at onset were concentrated within this narrow age range 
(Kosterman et al., 2000).
 Participants were grouped into three categories of sub-
stance use intensity—nonusers, experimental/new users, 
and nonexperimental users—based on past research that 
defi nes experimental/new users as those who report one to 
nine lifetime substance uses and nonexperimental users as 
those with 10 or more lifetime substance uses modeled after 
research that has used similar thresholds (Gil et al., 2004; 
Merrill et al., 1999). Intensity of alcohol use was measured 
by the item, “During your life, on how many days have you 
had at least one drink of alcohol?” Intensity of marijuana 
use was measured by the item, “During your life, how many 
times have you used marijuana?”
 In the YRBSS, number of cigarettes used was not queried 
for cigarettes. Therefore, an alternative measure of cigarette 
use behavior was used: “Have you ever smoked cigarettes 
daily, that is, at least one cigarette every day for 30 days?” 
Participants who answered yes to this item were classifi ed as 
daily smokers, and those who responded no to this item but 
provided an age at cigarette use initiation were classifi ed as 
nondaily smokers (Eppel et al., 2006). All others were clas-
sifi ed as nonsmokers.
 Additional confounding variables included race/ethnicity; 
metropolitan location; feeling sad or blue almost every day 
for 2 weeks in the last 12 months; and being offered, sold, 
or given illegal drugs at school within the last 12 months. 
The variables were based on existing literature that correlates 
them with sexual risk taking among adolescents (Kotchick et 
al., 2001). Metropolitan status was determined by locations 
of the participants’ school and served as an indicator of risk 
behaviors that might occur in different metropolitan loca-
tions (Levine and Coupey, 2003).
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 Multivariable multinomial logistic regression was used 
to assess the relationships between age at substance use 
initiation and intensity with the likelihood of being sexually 
experienced (but never pregnant) and teenage pregnancy 
(reference group: never had sexual intercourse). The fi nal 
model included the primary substance use variables of in-

terest while controlling for potential confounding variables 
described above. All analyses were performed using SAS-
callable (SAS Institute Inc., Cary, NC) SUDAAN Version 
9.0.1 (Shah and Bieler, 2002). Analyses took into account 
all stages of clustering (year, stratum, and primary sampling 
unit). Sample weights were also applied to all analyses.

TABLE 1.    Characteristics and multinomial logistic regression, 12th grade females, 1999-2003 Youth Risk Behavior Surveillance System

 Multinomial logistic regressionb

    Sexually experienced Has been 
    but never pregnant pregnant vs.
 Never had sexual Sexually experienced  vs. never had sexual never had
 intercoursea but never pregnanta Has been pregnanta intercourse sexual intercourse
Variable %, 95% CI %, 95% CI %, 95% CI OR, 95% CI OR, 95% CI

Substance use
 Alcohol, age at initiation
 by intensity of use
  Nonuser 29.3, 25.4-33.5 4.9, 3.8-6.2 5.5, 3.6-8.4 Referent Referent
  Experimental/new user
   ≥15 years old 22.6, 19.4-26.1 17.0, 14.7-19.5 20.2, 14.8-26.8 3.5, 2.4-5.2 3.5, 1.7-7.1
   13-14 years old 4.4, 3.1-6.2 5.0, 3.8-6.5 6.4, 3.1-12.7 5.2, 2.7-9.85 5.4, 2.2-13.2
   ≤12 years old 3.7, 2.6-5.3 1.8, 1.2-2.6 1.5, 0.7-3.4 1.9 (1.0-3.7)c 1.1 (0.4-2.7)c

  Nonexperimental user
   ≥15 years old 18.5, 15.6-21.8 30.3, 27.0-33.9 24.5, 18.9-31.1 5.1, 3.4-7.6 3.6, 1.7-7.2
   13-14 years old 14.3, 11.3-17.9 25.5, 22.1-29.2 23.7, 17.8-30.9 4.0, 2.6-6.3 2.6, 1.2-5.7
   ≤12 years old 7.3, 5.5-9.7 15.5, 13.1-18.3 18.3, 12.4-26.0 4.5, 2.6-7.6 2.0, 1.0-4.3
 Marijuana, age at initiation
 by intensity of use
  Nonuser 73.9, 69.9-77.5 37.7, 34.1-41.5 24.7, 18.7-31.8 Referent Referent
  Experimental/new user
   ≥15 years old 13.7, 11.2-16.6 19.0, 16.4-21.9 16.5, 10.7-24.7 1.4, 0.99-2.1 2.2, 1.1-4.6
   13-14 years old 2.0, 1.3-3.0 3.9, 3.0-5.0 4.8, 2.9-7.7 2.0, 1.04-3.9 4.2, 1.7-10.2
   ≤12 years old 0.1, 0.05-0.4 0.6, 0.3-1.1 0.2, 0.04-0.7 3.8 (0.9-15.8)c 1.7 (0.2-13.8)c

  Nonexperimental user
   ≥15 years old 5.1, 3.6-7.2 18.9, 16.7-21.4 19.9, 15.0-25.9 3.0, 1.8-4.8 5.1, 2.9-8.9
   13-14 years old 4.2, 3.0-5.8 14.9, 12.8-17.3 21.5, 16.2-27.9 2.6, 1.7-4.2 6.6, 3.8-11.5
   ≤12 years old 1.1, 0.6-2.3 5.0, 3.6-6.8 12.6, 7.8-19.6 2.9, 1.3-6.5 10.7, 4.2-27.5
 Cigarettes, age at initiation
 by intensity of use
  Nonuser 64.7, 60.5-68.7 29.1, 25.7-32.9 27.7, 21.8-34.4 Referent Referent
  Nondaily user
   ≥15 years old 14.5, 12.0-17.5 19.9, 17.4-22.7 13.1, 8.8-18.9 1.8, 1.2-2.6 1.3, 0.7-2.7
   13-14 years old 7.8, 5.8-10.3 11.5, 9.3-14.3 7.7, 4.5-12.9 1.9, 1.1-3.1 1.5, 0.8-2.8
   ≤12 years old 4.7, 3.2-6.7 7.4, 6.0-9.0 8.3, 4.7-14.4 1.6, 0.9-2.9 1.8, 0.8-4.4
  Daily user
   ≥15 years old 2.6, 1.6-4.2 9.5, 7.6-11.8 9.9, 5.9-16.1 3.8, 2.0-7.1 4.1, 1.9-8.8
   13-14 years old 3.0, 1.9-4.7 10.9, 9.2-13.0 10.9, 7.8-15.2 3.9, 2.2-6.9 4.5, 2.4-8.6
   ≤12 years old 2.8, 1.8-4.4 11.6, 9.7-13.9 22.4, 14.1-33.7 3.8, 2.1-7.0 8.0, 3.6-18.1
Race
 White 79.0, 74.7-82.7 73.6, 69.3-77.5 52.8, 45.0-60.4 Referent Referent
 African American 8.6, 6.5-11.4 14.4, 11.2-18.4 29.7, 22.8-37.6 3.6, 2.2-5.9 11.1, 5.6-22.1
 Hispanicd 12.4, 9.7-15.6 12.0, 9.7-14.8 17.6, 12.5-24.2 1.4, 1.01-1.8 2.7, 1.7-4.4
Metropolitan status
 Suburban 58.2, 48.8-66.9 56.8, 49.2-64.1 52.2, 41.9-62.4 Referent Referent
 Urban 27.0, 20.3-34.9 26.5, 20.9-33.0 38.4, 28.7-49.2 1.0, 0.7-1.2 1.2, 0.7-2.0
 Rural  14.9, 9.5-22.6 16.8, 11.9-23.1 9.4, 5.0-16.9 1.4, 0.98-2.0 1.1, 0.6-2.3
Drug availability at school
 No   87.9, 84.9-90.4 76.6, 73.5-79.5 66.5, 56.3-75.3 Referent Referent
 Yes   12.1, 9.6-15.1 23.4, 20.5-26.6 33.5, 24.7-43.7 1.1, 0.8-1.5 1.4, 0.9-2.2
Depression
 No   77.5, 74.2-80.4 65.6, 62.0-69.1 57.1, 49.8-64. Referent Referent
 Yes   22.6, 19.6-25.8 34.4, 30.9-38.0 42.9, 35.8-50.2 1.3, 1.0-1.6 1.4, 0.9-2.3

Notes: OR = odds ratio; CI = confi dence interval. aWeighted n = 1,239 females who have never had sexual intercourse, 1,868 females who have never been 
pregnant but have had sexual intercourse, and 344 females who have been pregnant; bmultivariable model controls for all variables listed in this table and 
survey year; cthe extremely small sample size for this category prevents stable odds ratio estimates; dincludes multiracial Hispanic.

Descriptives
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Results

 Participants were 3,451 females. Participants excluded 
from the study because of missing data on any of the vari-
ables (n = 677, 16.4%) did not signifi cantly differ from those 
included in the analysis by age, race, or survey year. Thirty-
six percent of the female participants had not yet had sexual 
intercourse, and 54.1% had experienced sexual intercourse 
but had never been pregnant. A total of 10.0% of the female 
participants reported having been pregnant. Reported preg-
nancy rates were 7.2% of White females, 21.3% of African 
American females, and 13.8% of Hispanic females. Addi-
tional descriptive information is provided in Table 1.
 In a multivariable model (Table 1), all alcohol user types 
were at increased risk of sexual intercourse with and with-
out a history of teenage pregnancy. There did not seem to 
be a clear pattern of risk by age or intensity of alcohol use. 
Marijuana users were at increased risk for both levels of 
outcome (sexual intercourse with and without a history of 
pregnancy). There appeared to be a dose-response effect 
by age at marijuana initiation and intensity of marijuana 
use for the outcome of sexual intercourse with a history of 
pregnancy (odds ratios ranged from 1.7 to 10.7). In addi-
tion, the increased risk for regular users of marijuana was 
larger for the outcome of sexual intercourse with a history 
of pregnancy than for sexual intercourse without a history 
of pregnancy. Experimental cigarette use increased the risk 
of having sexual intercourse but did not reach signifi cance 
for pregnancy. However, daily cigarette smokers had an in-
creased risk for both levels of outcome (sexual intercourse 
with and without a history of pregnancy). The risk for sexual 
intercourse with a history of pregnancy was compounded 
for daily cigarette smokers who initiated use at age 12 or 
younger (odds ratio = 8.0). In addition, African American 
and Hispanic females were signifi cantly more likely to have 
engaged in sexual intercourse and become pregnant when 
compared with White females. No signifi cant associations 
were found between drug availability at school, feeling sad 
or hopeless, metropolitan status, and sexual intercourse ex-
perience with and without a history of teenage pregnancy.
 The overall model was signifi cant, Wald F(54) = 67.4, p 
< .0001. No corrections for multicollinearity were made be-
cause variance infl ation factor tests of multicollinearity were 
2.6 or less in all cases among the independent variables. 
We excluded 16.4% of females because of missing data for 
either the outcome or covariates. Using multiple imputations 
via PROC MI and MIANALYZE in SAS and accounting for 
the complex sample (Berglund, 2010) yielded similar overall 
results as those presented in Table 1.

Discussion

 A major fi nding of our study is that substance use be-
haviors across each substance (alcohol, marijuana, and 

cigarettes) independently contributed to an increased risk in 
sexual intercourse experience with and without a history of 
teenage pregnancy (vs. nonsexually experienced females). 
A dose-response relationship was also observed between an 
increased likelihood of a teenage pregnancy and marijuana 
behaviors. Furthermore, the risk for teenage pregnancy was 
compounded for daily cigarette smokers who initiated use at 
age 12 or younger. Our fi ndings are distressing because ado-
lescent females who use substances are potentially least pre-
pared for positive parenting roles and place their offspring 
at risk for detrimental health consequences when pregnant 
(Agrawal et al., 2010; Cornelius et al., 2002).
 Despite the substance use variables we controlled for, 
being Hispanic or African American remained signifi cantly 
associated with an increased risk for sexual intercourse 
experience with and without a history of teenage pregnancy 
in a multivariable model, which is consistent with the litera-
ture (Abma et al., 2004; Finer and Henshaw, 2006). Ethnic 
minority group status may be a proxy for other variables 
not measured, such as socioeconomic status or social class. 
Social and cultural understanding of what is appropriate for 
and expected of members of different ethnic groups might be 
infl uencing our fi ndings. Based on our results, we cannot at-
tribute racial/ethnic differences in risk for teenage pregnancy 
to substance use behaviors.
 The fi ndings of this study were limited by several factors. 
We were unable to test if substance use occurred before or 
after teenage pregnancy. However, about 2% of pregnancies 
occur before age 15 (Kost et al., 2010). Furthermore, the 
YRBSS is cross-sectional, preventing the determination of 
causal relationships, and does not provide information on 
possible explanatory variables that are needed for more in-
depth analyses such as low commitment to school and aca-
demic failure. YRBSS is a school-based survey that excludes 
high school dropouts. Therefore, our fi ndings may underes-
timate the actual risk of teenage pregnancy within the age 
group studied. We have no data on sexual partner’s substance 
use behaviors; therefore, it may be that the increased risk for 
adolescent pregnancy is actually driven by the substance use 
behaviors of the sexual partner instead of the adolescent fe-
male’s own substance use. Last, the length of recall may have 
affected measurement accuracy; nonetheless, our use of high 
school seniors yielded a relatively narrow interval between 
the age at substance initiation and the age at interview to 
help reduce the effects of recall bias on our fi ndings.
 Findings from this study have relevant implications for 
prevention and intervention efforts. Race remained a sig-
nifi cant risk factor for sexual experience with and without 
a history of teenage pregnancy above and beyond substance 
use variables. Regarding substance use behaviors, preven-
tion efforts must recognize that initiation of any substance at 
any age is associated with a risk for sexual intercourse with 
and without a history of teenage pregnancy, but a stepwise 
increase in pregnancy risk occurs when marijuana behaviors 
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are initiated, especially at an earlier age. In addition, daily 
cigarette smoking at age 12 or younger may signal a warn-
ing to parents and health professionals alike about increased 
risk for teenage pregnancy. Thus, screening substance use 
behaviors across all substances (i.e., alcohol, marijuana, and 
cigarettes) to more effi ciently identify and target adolescents 
with an underlying risk for pregnancy might prove to be a 
more effective way to intervene and prevent teenage preg-
nancy. Targeting smoking behaviors (marijuana or cigarettes) 
as early as age 12 or younger may provide an added benefi t, 
because the risk for teenage pregnancy was even more pro-
nounced for those who initiated marijuana and cigarette use 
at a young age. 
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