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Early Puberty and Adolescent Pregnancy: The Influence of Alcohol Use

Julianna Deardorff, PhD*; Nancy A. Gonzales, PhD{; F. Scott Christopher, PhDS;
Mark W. Roosa, PhDS§; and Roger E. Millsap, PhD¢}

ABSTRACT. Objective. Early pubertal timing pre-
dicts deleterious outcomes for young girls, including
substance use, risky sexual behavior, and pregnancy. In
turn, adolescent pregnancy predicts long-term negative
consequences such as reduced educational attainment
and income-earning potential. Despite evidence of the
direct links between early puberty and negative out-
comes, this study is the first to examine the role that
alcohol plays in the timing of sexual intercourse and
pregnancy among early-maturing females.

Design. Participants were 666 females, aged 18 to 22
years, from 4 major ethnic groups in Arizona (non-His-
panic white, black, Latino, and Native American). All
women included in the sample had experienced a preg-
nancy in their teens or early 20s. Participants completed
a self-administered questionnaire that inquired about
their timing of menarche, sexual initiation, first alcohol
use, and age at first pregnancy. A mediating model pre-
dicting age at pregnancy was tested by using path mod-
eling.

Results. Early puberty was found to be associated
with earlier age of alcohol use and sexual initiation,
which in turn predicted early pregnancy. Age at first
sexual intercourse and age at first substance use signifi-
cantly mediated the relation between age at menarche
and age at first pregnancy. The results did not vary by
ethnic group.

Conclusions. Girls who mature early are more likely
to engage in early substance use and sexual intercourse,
which in turn puts them at greater risk for adolescent
pregnancy. It is important that health care providers are
sensitive to the risks associated with early maturation
among young girls and provide preventive screening,
education, and counseling related to alcohol use and
sexual initiation for this group. Pediatrics 2005;116:1451-
1456; adolescent pregnancy, adolescent sexual behavior,
early-onset puberty, age at onset, adolescent health.

ABBREVIATIONS. RMSEA, root-mean-square error of approxi-
mation; SRMR, standardized root-mean-square residual; CFI,
comparative fit index.
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he United States has the highest rate of teenage

pregnancy among developed nations, with

~822000 pregnancies occurring among
women aged 15 to 19 years in 2000." Early onset of
pubertal development consistently has been identi-
fied as a significant risk factor for early pregnancy as
well as a host of other negative outcomes such as
conduct problems,? depression,® early substance
use,* poor body image,” and early sexual initiation.®
This study focuses on early initiation of alcohol use,
sexual intercourse, and pregnancy. These outcomes
are troublesome, because they may lead to longer-
term trajectories that impede an early-maturing girl’s
success over her lifetime. In particular, a combination
of alcohol use and sexual initiation at early ages may
increase the risk for pregnancy, which in turn affects
a girl’s opportunities for attaining higher educational
goals, decreases income-earning potential, and limits
future options.”*

Approximately 10% to 15% of young girls cur-
rently mature earlier than their peers and potentially
suffer negative consequences as a result.” Moreover,
in the United States today, girls are entering puberty
earlier than in the past; breast and pubic hair devel-
opment occur up to 1 year earlier among preadoles-
cent females than in the 1950s, and recent evidence
suggests that the average age of menarche has de-
creased as well.'%-!!

EARLY PUBERTY AS A RISK FACTOR

The early-timing hypothesis posits that early en-
trance into puberty may be daunting for a young girl,
particularly if others in her peer group have not
experienced this transition yet.'>!? An early-matur-
ing girl is less likely to be prepared for this transition,
either cognitively or emotionally,'¥15 and her coping
resources may be too immature to effectively deal
with the expectations of others associated with mat-
uration.'® Evidence suggests that, compared with on-
time or late maturers, early-maturing girls are more
likely to have older friends'” and are more likely to
attract attention from the opposite gender,'® which
subsequently increases their risk for engaging in be-
haviors typical of older adolescents such as alcohol
use and sexual activity.

Despite evidence of the direct links between early
puberty and early substance-use initiation,*1%20
early sexual intercourse®2!22 and early pregnan-
cy,~?4 no studies have looked at the role that alcohol
may play in terms of the timing of sexual intercourse
and pregnancy among early maturers.
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EARLY INITIATION OF ALCOHOL USE

Girls who experience menarche early are more
likely to use alcohol,*#* initiate alcohol and cigarette
use earlier,*° use more substances at earlier ages,*2°
be drunk more often,'”*"?® and meet diagnostic cri-
teria for alcohol abuse more often!'” than on-time or
late maturers. Although a certain amount of sub-
stance-use experimentation is considered normative
during middle to late adolescence,?” early initiation
of substance use and heavier use at early ages seem
particularly problematic and lead to increased long-

term negative outcomes including alcohol df:an-
dEnCE‘.‘ 20,30,31

EARLY INITIATION OF SEXUAL INTERCOURSE

Although some sexual experimentation in adoles-
cence is considered normative as well,** very early
sexual initiation puts girls at risk for a variety of
negative outcomes such as having more sexual part-
ners, more frequent intercourse, and older sexual
partners throughout their teen years.® Young girls
who engage in intercourse have been found to use
contraception less consistently than older teens® and
are at greater risk for pregnancy and sexually trans-
mitted diseases.’®* Compared with their older
counterparts, they hesitate to admit that they are
sexually active until they are in a relationship that
they consider stable>36 and therefore delay family
planning up to 1% vears after their first sexual inter-
course.’” Young girls often suspect a pregnancy by
the time of their first clinic visit.?” In turn, girls who
experience early childbearing subsequently complete
less schooling, are at greater risk for single parent-
hood, and experience more economic disadvantage
later in life.”

THE COMBINATION OF EARLY ALCOHOL USE
AND SEXUAL INITIATION

Research suggests that alcohol use leads to an
increased likelihood of sexual intercourse among ad-
olescents,” and a significant portion of female ado-
lescents report some alcohol use before intercourse.?
A widely held theory known as the “disinhibition
effect” posits that the disinhibiting effect of alcohol
causes people to engage in riskier sexual behaviors
than they would otherwise.?” However, the disinhi-

bition effect may lead to decreased condom use only
when sex is unplanned or occurring for the first
time.*! In fact, unplanned sexual intercourse under
the influence of alcohol or drugs has been found to
uniquely relate to risky sexual behaviors, including
inconsistent condom use.** Because younger girls are
more likely to engage in unplanned sex, they are
presumably at heightened risk for unprotected inter-
course and pregnancy. In addition, younger girls are
more likely to rely on birth control methods that are
affected by alcohol use, such as condoms, in compar-
ison to older females, who tend to use the birth
control pill.®

COMBINED RISK AMONG EARLY MATURERS

The combined risk associated with alcohol initia-
tion and risky sexual behavior among young girls

may help ﬂxphtn the consistent direct relationship
between early puberty and adolescent pregnancy
noted in the literature. Although numerous studies
have confirmed that early maturation is linked to
early alcohol use, sexual behavior, and pregnancy,
no study to date has examined the potential role of
alcohol initiation in predicting sexual behavior and
pregnancy among early-maturing girls. The exami-
nation of the role of alcohol use in these processes is
critical to build better explanatory models of teenage
pregnancy and illuminate targets for preventive in-
terventions.

OUR STUDY

Our study provides a test of whether early puberty
is linked to both early alcohol use and EﬂI‘]‘L’ sexuality
and examines the relations between these thEI‘il‘lElI
mediating factors and pregnancy (see Fig 1). Age at
menarche was hypothesized to show positive and
direct paths to age at first alcohol use and age at first
intercourse. Intercourse was hypothesized to exhibit
a positive, direct path to pregnancy. Based on spec-
ulations about the disinhibiting effect of alcohol
among young girls, it also was hypothesized that
early alcohol use would relate directly to age at
intercourse and subsequent risk for pregnancy.

Research with early-maturing girls has exhibited
limited diversity and typically focuses on non-His-
panic white girls in urban or suburban contexts. Our

Age at first

Intercourse
A6 56
A
Age at 40 Age at first
menarche pregnancy
o Age at
first alcohol
use

Fig 1. Test of the mediational model in the total sample. N = 666.
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study represents an attempt to address this gap in
the literature by examining relationships between
early puberty, sexual initiation, alcohol use, and
pregnancy in an ethnically and geographically di-
verse sample. As such, analyses were conducted to
determine if the mediating model held constant
across ethnicities.

METHODS

Participants

This study originated from a larger public health study focus-
ing on the sexual and reproductive histories of women living in
Arizona.** The original sample included 2003 women, 18 to 22
years of age (mean: 19.92 years; SD: 1.48), who represented the 4

major ethnic groups found in the state (non-Hispanic white, black,
Latino, and Native American). Participants were generally repre-
sentative of women in Arizona in terms of demographics.*?

The study was based initially on a select subsample of 791
women who had experienced a pregnancy. However, preliminary
analyses revealed that 125 women had experienced at least 1 of the
proposed mediators (ie, initiation of sexual intercourse and/or
alcohol use) before menarche. These women were eliminated from
analyses. In addition to raising an issue of temporal precedence,
these participants were qualitatively different. Two thirds of the
women who experienced sexual intercourse before menarche re-
ported that this sexual experience was unwanted (compared with
26% of those who experience sex after menarche), and 60% re-
ported having been raped in their lifetime (compared with 26% of
those who experienced sex after menarche).

Biases that may have emerged as a result of eliminating these
participants were examined by comparing the 125 who were
excluded to the 666 women who were included. Comparisons of
demographic data indicated that there were no significant differ-
ences in terms of demographics. However, there were significant
differences between the groups for the primary study variables:
age at menarche [{(789) = —5.17; P < .001], age at first sexual
intercourse [#(789) = 13.77; P < .001], and age at first alcohol use
[(789) = 12.20; P < .001]. On average, women who were included
in the sample experienced these events earlier than those who
were excluded. These differences were expected given the selec-
tion criteria for this sample.

The final sample for the study included 666 women whose ages
ranged from 18 to 22 years (mean: 20.22; SD: 1.46). The ethnic
breakdown of the sample was 13.8% black (N = 92), 28.7% non-
Hispanic white (N = 191), 31.4% Latino (N = 209), 23.9% Native
American (N = 159), and 2.0% other (N = 13). Two women (0.3%)
were missing ethnicity data. Of the women, 57% lived in urban
areas and 43% lived in rural areas. Nineteen percent were married,
31" were not married but were cohabitating, 7% were divorced or
separated, 42% had never married, and <1% were widowed.
Forty percent reported less than a high school education, 25%
graduated from high school, and 35% had a college education. Ten
percent of the sample had never worked, 62% were currently
employed, and 28% were unemployed.

Procedure

Women were recruited at 44 different sites (eg, health clinics,
colleges, private providers, shelters) in urban and rural areas
throughout Arizona as well as on reservations. At each site,
women in the target age group were approached by a female
affiliated with the project who explained the purposes of the
study, the anonymity of responses, and participants’ rights. Par-
tlclpﬂnts subs.equenl:]v ca::-mpleted an anonymous questmnnmre,
which was available in English or Spanish.

Measures

Age at Menarche

Age at menarche was assessed by using 1 question: “How old
were you when you had your first menstrual period?” Response
choices ranged from “8 years old or younger” to “17 or older,”
with each answer choice between these values representing a
single year (9, 10, 11, etc). Although menarche occurs relatively
late in the pubertal process, it is often used as a proxy for the onset
of puberty. Self-reports of age at menarche have proven to be

accurate across ages and birth cohorts, and retrospective reports of
menarche are reliable up to several decades later. %445

Age at First Pregnancy

Age at first pregnancy was assessed by using 1 question: ’ ‘How
old were you the FIRST time you became pregnant?” Note that
this question refers to first pregnancy rather than first live child-
birth. This item was followed up with questions about the result of
the first pregnancy (eg, delivered, abortion), which further clari-
fied the intent of the question. Response choices ranged from “13
or younger” to “22 years old,” with each choice between these
values representing a single year.

Age at First Sexual Intercourse

Age at first sexual intercourse was assessed by using 1 ques-
tion: “How old were you when you first had sex?” Response
choices ranged from “8 or younger” to “22 years old,” with each
value in between representing a single year.

Age at First Alcohol Use

Age at first alcohol use was assessed by using 1 question: “How
old were you when you first began to drink alcoholic beverages
(not including religious ceremonies)?” Responses ranged from “9
or younger” to “18 years old.”

Ethnicity

Ethnicity was measured by using a 1-item self-report measure:
“Which of the following best describes you?” Answer choices
included (1) Anglo or non-Hispanic white, (2) African American
or black, (3) Hispanic, Latino, or Chicano, (4) Native American or
American Indian, and (5) other.

RESULTS

Preliminary Analyses

Descriptive statistics for the study variables are
presented in Table 1. The average age at menarche
for girls in the United States is between 12.1 and 12.7
years, varying by ethnicity.!14¢ As expected on the
basis of the sampling strategy, the average for the
current sample is lower at 11.94 years old. It is nota-
ble that studies to date typically define early men-
arche as occurring before age 12,'21317 with ex-

TABLE 1. Descriptive Statistics for the Study Variables (N =
666)

Measures N Mean,y SD Range y

Age at menarche 666 11.94 1.48 8.0-17. ﬂ
Non-Hispanic white 191  12.08 1.41 8.0-17.0
Black 92 12.34* 1.25 8.0-15.0
Latina 209 11.80 1.53 8.0-16.0
Native American 129 11.77 1.60 8.0-16.0
Age at first intercourse 666 1527 1.92 8.0-22.0
Non-Hispanic white 191  15.07 1.88  11.0-22.0
Black 92 15.26 1.76  11.0-20.0
Latina 209 1511 1.96 8.0-22.0
Native American 159  15.82% 1.89 9.0-21.0
Age at first alcohol use 666  15.21 1.94 9.0-18.0
Non-Hispanic white 191  14.91 1.86 9.0-18.0
Black 92 1590t 1.80 11.0-18.0
Latina 209 1523 1.98  10.0-18.0
Native American 159 15.18 1.98  10.0-18.0
Age at first pregnancy 666  17.31 1.97 13.0-22.0
Non-Hispanic white 191  17.39 1.85 13.0-22.0
Black 92 17.20 200 13.0-22.0
Latina 209 1697 203 13.0-22.0
Native American 159 17.72% 1.96 13.0-22.0

Two participants were missing ethnicity data, and 13 participants
responded with “other.” Means that are statistically different by
ethnic group are connoted at the following levels: * P < .01; 1 P <
001; and § P < .05,
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tremely early menarche occurring before age 10% or
11."7 Based on these criteria, 66% of the current sam-
ple experienced menarche before age 12, 32% before
age 11, and 15% before age 10.

Intercorrelations between the predictor, mediators,
and the outcome are presented in Table 2. As ex-
pected, age at menarche significantly and positively
related to age at first intercourse, age at first alcohol
use, and age at first pregnancy. The proposed medi-
ators (alcohol use and age at first intercourse) also
exhibited significant positive relations to age at first
pregnancy. Age at first intercourse was positively
correlated with age at first substance use and age at
pregnancy.

Primary Analyses
Test of Model Fit in the Total Sample

Path modeling in Lisrel*” yields fit indices for the
proposed model, including the y? test of fit, the root-
mean-square error of approximation (RMSEA), the
standardized root-mean-square residual (SRMR),
and the comparative fit index (CFI). Based on these
indices, results from our analyses indicate that the
overall fit of the model was good [¥?(2) (N = 666) =
3.12; P = 21; RMSEA = .03; SRMR = .02; CFI = 1.00].
As shown in Fig 1, standardized path coefficients,
which are equivalent to 8 weights in multiple regres-
sion, were significant (at P < .001) and in the ex-
pected directions. Age at menarche related to both
age at first alcohol use (B = .26; z = 6.91) and age at
first sex (B = .16; z = 4.63). Age at first alcohol use
directly and positively related to age at first sex (8 =
40; z = 11.14), which in turn had a significant path to
age at first pregnancy (B = .56; z = 17.59). On the
basis of Sobel’s test of mediation,*® the mediated (or
indirect) effects for menarche on age at first sex (z =
5.87) and age at first pregnancy (z = 6.62) were also
significant, supporting the inclusion of the media-
tors. In addition, the squared multiple correlation for
age at first pregnancy was .32, which represents the
proportion of variance accounted for in age at first
pregnancy and is reflective of the indirect effect of
menarche on pregnancy through the proposed me-
diators.

Testing Across Ethnic Subgroups

The path model was examined across the 4 ethnic
groups for configural invariance, which tests
whether the model form varies across groups (ie,
without constraining the path coefficients to be in-
variant). The proposed mediational model provided
a good overall fit across ethnic groups [y3(8) = 11.85;
P = .16; RMSEA = .05; CFI = .99]. The model then
was tested for pattern invariance, whereby the path
parameters were constrained across groups, which

TABLE 2. Intercorrelations Between Study Variables (N = 666)
Variable i 2 3 4
Age at menarche 1.00
Age at first intercourse 27" 1.00
Age at first alcohol use 26" A4 1.00
Age at first pregnancy 147 56* 29 1.00

* Intercorrelations are significant at the P < .001 level.

provides a test of whether the model form and the
values of the path coefficients are equivalent across
groups. Overall fit indices suggested that when path
values were constrained, the model continued to
provide a good fit across groups [x*(20) = 22.74; P =
30; RMSEA = .03; CFI = .99], indicating that the
relations seem to operate similarly regardless of eth-
nicity.

Secondary Analyses

Because menarche serves as a proxy measure of
pubertal timing (and occurs rather late in the puber-
tal process), secondary analyses were conducted that
included the 125 women who experienced inter-
course and/or alcohol use before menarche. These
women had experienced significantly earlier sexual
intercourse and alcohol use than their counterparts.
The results were consistent with primary findings.
The mediating model provided a good overall fit [y2
(2) (N =761) = 7.72; P = .02; RMSEA = .06; SRMR =
.03; CFI = .98], and all paths were significant (at P <
.001) and in the expected directions: menarche to
alcohol use (B = .13; z = 3.79); menarche to sex (8 =
20; z = 6.02); alcohol use to sex (B = .33; z = 10.09);
sex to pregnancy (B = .46; z = 14.46).

DISCUSSION

Results of this investigation suggest that, among
women who experience an early pregnancy, alcohol
use and age of sexual initiation play an important
role in determining the timing of first pregnancy,
particularly as it relates to early maturation. The
findings lend support for the “early-timing hypoth-
esis,” which upholds that early pubertal develop-
ment is associated with a series of problem behav-
iors, which may set girls on long-term negative
trajectories. Ultimately, such trajectories can poten-
tially lead to multiple poor outcomes including but
not limited to early pregnancy. As such, this study
vields important implications for preventive inter-
vention. Early puberty acts as a risk factor that pro-
vides a clear focal point to help guide preventive
efforts, particularly efforts targeted to prevent early
sexual behavior and adolescent pregnancy.

Early sexual initiation has been found to relate to
multiple sexual partners before adulthood, higher
rates of sexually transmitted disease, increased emo-
tional distress, and higher rates of pregnancy termi-
nation, pregnancy complications, and preterm deliv-
ery.5¥35 Moreover, it is conceivable that risk for
these outcomes is further enhanced when sexual be-
havior is initiated in combination with early alcohol
use. Pregnancy at a young age also predicts a host of
more distal problem outcomes including increased
high school drop-out rates, poorer employment
rates, and emotional distress/depression.” Thus,
early identification of girls who are more likely to
engage in high-risk behaviors, including early sex
and early alcohol use, is critical to better focus teen
pregnancy-prevention efforts.

Clinical Implications

Results from our study have strong implications
for clinical practice. Early maturation serves as a
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significant stressor for young girls and puts them at
risk for multiple problems during adolescence and,
potentially, into adulthood. These findings under-
score the importance of informing clinical providers
of the risks associated with early pubertal develop-
ment. Because pediatricians are typically the first to
identify signs of early maturation, they are in the best
position to provide early intervention by informing
and educating young girls about their changing bod-
ies and talking with parents about related health and
behavioral risks. In addition, providers should con-
sider screening for alcohol use among early-matur-
ing girls as a means to better focus preventive efforts.

In terms of sexual behavior, it is important to note
that early maturers are unlikely to receive effective
or timely intervention in the school setting, which
makes pediatrician intervention even more critical.
Schools tend to begin sexual education in senior high
school, potentially long after early maturers have
initiated problem behaviors. Moreover, the models
of abstinence (for substances and sex) typically pre-
sented in schools as effective intervention tools have
not been validated empirically by recent research.
Intervention efforts tend to intervene in 1 domain
(eg, DARE for drugs, abstinence programs for sex)
rather than comprehensively addressing multiple
problem behaviors that are clearly linked. Pregnan-
cy-prevention efforts among clinicians should in-
clude a focus on alcohol use in an effort to help
young girls and their parents understand how re-
lated behaviors, in combination with early sexual
activity, increase risk for early pregnancy. Clinicians
should inform parents also about the problems of
relying on school-based intervention when it comes
to informing their early-maturing daughters about
sexual development, safe sex, and the consequences
of early sexual behavior. Moreover, it is important to
consider the cognitive developmental level of young
adolescents when intervening,.

Limitations

Only women who experienced a first pregnancy
by their late teens or early 20s were included in this
study; theretore, there are likely to be characteristics
or patterns that are specific to this group of females.
Caution should be used when generalizing these
findings to a broader population of adolescents. All
measures in this study were self-reported, retrospec-
tive, and subject to social desirability; however, past
studies have found that women report the age at first
menarche with relative accuracy.**> Finally, these
data are cross-sectional and provide no way of es-
tablishing either the temporal proximity or order of
the behaviors studied.

Future Research Directions

In terms of prevention science and social policy, it
is important to promote research that investigates
empirically sound prevention methods for early sex-
ual behavior and alcohol use among early-maturing
youth. Additional theory development is necessary
to better understand the complex sequence of events
initiated when girls experience early puberty. There
is a strong need for prospective studies to assess

more rigorously the sequence of events initiated by
early puberty. Through the use of daily diaries, one
might elucidate how these events unfold and their
respective timing. The adolescent population pre-
sents an interesting challenge in terms of obtaining
accurate and consistent reporting of problem behav-
iors. Perhaps by using handheld electronic devices,
our technically savvy generation of teens would be
more likely to self-record daily behaviors, providing
closer estimates of the timing of events.

In future studies, it also will be crucial to incorpo-
rate multiple measures of pubertal timing to better
understand which pubertal changes trigger certain
emotions and behaviors. Measurement batteries
should include subjective (eg, self-report of Tanner
stages) and objective (eg, hormonal assays) reports as
well as measures from significant others (eg, clinical
providers, parents). In addition, a more complex ex-
ploration of psychological mediators is warranted.
Of particular interest for future studies are the indi-
vidual psychological processes (eg, self-esteem, reac-
tions to menarche) and interpersonal processes (eg,
peers, family) that may influence these relations.
Also of interest are the potentially variable effects
across specific contexts (eg, all-girls” schools versus
mixed-gender schools, ethnic homogeneity in
schools).

Our study lays a foundation for future studies to
explore targeted points of intervention for diverse
ethnic groups. Although findings indicated that re-
lations between the variables hold across ethnic
groups, “1-size-fits-all” interventions will not neces-
sarily be uniformly effective for girls from all back-
grounds. The need for cultural sensitivity and cul-
tural relevance when developing interventions is
already recognized at a national level. Toward this
aim, we need to step back and explore processes that
are most salient for teenage girls and attempt to
decipher common sequences or patterns across eth-
nic/social groups and contexts. Results from this
study are significant in confirming the link between
early menarche and a cluster of problem behaviors
that can potentially put girls at risk for negative
long-term outcomes. Focus groups with early-devel-
oping females would help us better understand these
processes and how they may vary. In particular, with
careful sampling across ethnic, geographic, and so-
cioeconomic backgrounds, potential group ditfer-
ences in girls” experiences may emerge.
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