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Abstract

Purpose—Few studies have examined the health and developmental consequences, including
unintended pregnancy, of different sexual behavior initiation sequences. Some work suggests that
engaging in oral-genital sex first may slow the transition to coital activity and lead to more
consistent contraception among adolescents.

Methods—Using logistic regression analysis, we investigated the association between sequences
of sexual initiation (i.e., initiating oral-genital or vaginal sex first based on reported ages of first
experience) and the likelihood of subsequent teenage pregnancy among 6,069 females who
reported vaginal sex before age 20 and participated in Waves | and IV of the National
Longitudinal Study of Adolescent Health (Add Health).

Results—Among females initiating vaginal sex first, 31.4% reported a teen pregnancy. Among
females initiating two behaviors at the same age, 20.5% reported a teen pregnancy. Among
females initiating oral-genital sex first, 7.9% reported a teen pregnancy. In multivariate models,
initiating oral-genital sex first, with a delay of at least one year to vaginal sex, and initiating two
behaviors within the same year were each associated with a lower likelihood of adolescent
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pregnancy, relative to teens who initiated vaginal sex first (OR=0.23, 95% CI (0.15, 0.37) and
OR=0.78, 95% CI (0.60, 0.92), respectively).

Conclusions—How adolescents begin their sexual lives may be differentially related to positive
and negative health outcomes. To develop effective pregnancy prevention efforts for teens and
ensure programs are relevant to youths’ needs, it is important to consider multiple facets of sexual
initiation and their implications for adolescent sexual health and fertility.

Introduction

Although there has been a significant decline in rates over the past 20 years, teen pregnancy
remains a serious public health issue in the United States (1). With about 750,000
pregnancies, or 71.5 pregnancies per 1,000 women under 20 each year, the teen pregnancy
rate in the US remains substantially higher than those of other developed countries (2). Teen
pregnancy brings significant social and economic costs through both immediate and long-
term impacts on teen parents and their children. For instance, according to the Centers for
Disease Control and Prevention, only about 50% of teen mothers obtain a high school
diploma by age 22, compared with 90% of teen girls who did not give birth (2).
Additionally, teen childbearing costs US taxpayers about $9 billion each year in increased
costs for health care, child welfare, and lost tax revenue (3).

Most research on adolescent sexual behavior has focused on vaginal intercourse. Although
first vaginal intercourse is clearly an important transition, adolescents engage in other types
of sexual behavior, like oral-genital sex, that also have implications for health and well-
being. More than half of adolescents (ages 15-19) have ever received or performed oral-
genital sex, and incidence increases with age and vaginal intercourse experience (4-6). Many
teens perceive fewer health, social, and emotional risks for oral-genital versus vaginal sex,
most notably the elimination of pregnancy risk. Teens may also view oral-genital sex as
more acceptable, even outside the context of a romantic relationship (7-10). For some teens,
oral sex may be seen as an alternative to vaginal intercourse, allowing more frequent and/or
non-romantic sexual contact without compromising traditional definitions of virginity
(11-13). On the other hand, adolescents who experience oral sex are also less likely to report
sexual pleasure relative to their peers with coital experience (21), and teens may not
recognize that oral sex can still act as a mode of transmission for sexually transmitted
infections (STIs) and thus may not use barrier protection while receiving or performing oral-
genital sex (8-9,14-15).

There are few studies that have examined the prevalence of varying sexual sequences (i.e.,
the order and timing of initiating different types of sex) among adolescents and even fewer
that explore whether these sequences have health implications. Studies that examine
sequences of initiation directly have noted that most adolescents, especially white teens,
progress from less intimate (e.g., kissing) to more intimate (e.g., coitus) behaviors (16-19).
Song and Halpern-Felsher (8), in their longitudinal analysis of approximately 600 California
high school students, reported that more sexually active adolescents initiated oral-genital
and vaginal sex within the same 6-month period, and that oral sex typically occurred first. If
oral sex experience occurred early in high school, odds of early vaginal sex increased (8).

However, other work suggests that a “linear” sequence of progression from less to more
intimate behaviors may delay transition to coitus (7). Further, linear sequences have been
associated with positive outcomes, such as consistent contraceptive use (16,18, 20, 21). For
example, in their study of sexual trajectories among Dutch adolescents and early adults, de
Graff et al. (2009) found that women and men who followed a nonlinear trajectory more
often had vaginal sex without using contraception despite reporting no desire to conceive a
child (16). The investigators hypothesized that these relationships may reflect insufficient
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skills to plan safer sexual behavior (16). Other authors have also suggested that a temporal
delay in progressing from lower-risk to higher-risk behaviors provides the time needed to
become mentally prepared for contraception and to access contraceptive services (17).
Although their findings are intriguing, these studies used different methodologies and vastly
different, and homogenous, samples (i.e., young college students, 12-15 year old black and
white adolescents in a large southern city in 1980, Dutch adolescents), and the
generalizability of findings to various populations and contexts is not clear.

In the current study we investigate whether there is an association between sequences of
sexual initiation during adolescence (defined here as initiating oral-genital sex or vaginal
intercourse first) and the likelihood of subsequent teenage pregnancy using a nationally
representative sample. Based on earlier work, we hypothesize that initiating oral-genital sex
first, with a delay of at least one year to vaginal sex, would be associated with a lower
likelihood of pregnancy before the age of 20, relative to those who initiate vaginal sex first,
even after adjustment for age at first sexual experience.

We used contractual data from Waves | and 1V of the National Longitudinal Study of
Adolescent Health (Add Health). Add Health is a prospective cohort study that has followed
a nationally representative sample of U.S. adolescents into adulthood. From April to
December of 1995, 20,745 Wave | in-home interviews were completed (79% response rate,
grades 7-12). At Wave I, a parent (usually the resident mother) also completed an
interviewer-assisted questionnaire. Three follow-up interviews have been completed to date:
Wave Il (1996, grades 8-12, 88% response rate.), Wave 111 (2001, ages 18 to 26, 77%
response rate), and Wave 1V (2008, ages 24-32, 80% response rate). See Harris et al. (2009)
for a complete design description (22). All Add Health procedures were approved by the
Public Health Institutional Review Board (IRB) at the University of North Carolina, Chapel
Hill. Present analyses were deemed exempt from IRB review.

Our analysis sample was limited to female respondents who reported vaginal sex before the
age of 20, were interviewed at both Waves | and 1V, had a valid sample weight, and had
complete data on sequence information, pregnancy history, and all other covariates
(n=6,069, 78% of Wave IV female respondents).

Because of their sensitive nature, all pregnancy and sexual behavior questions were self-
administered using computer-assisted self-interviewing (CASI).

Outcome: Teen Pregnancy—A complete pregnancy history for each respondent was
collected during the Wave 1V in-home interview. For each reported pregnancy, respondents
recorded the month and year the pregnancy ended. 7een pregnancy was defined as having a
pregnancy, regardless of the outcome, that ended before the age of 20.

Predictor: Sequence of sexual initiation—Questions about oral-genital and vaginal
sexual experiences were also taken from the Wave IV in-home interview. Respondents were
asked “Have you ever had vaginal intercourse? (Vaginal intercourse is when a man inserts
his penis into a woman’s vagina.)” and “Have you ever had oral sex? That is, has a partner
ever put his/her mouth on your sex organs or you put your mouth on his/her sex organs?” If
the respondents answered yes to either question, they were asked, “How old were you the
very first time you had (that type of sex)?” We determined which behavior was experienced
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first based on the reported ages of initiation, and constructed three categories of sexual
sequence initiation: vaginal sex firstwith a delay of at least one year to oral-genital sex,
oral-genital sex first with a delay of at least one year to vaginal sex, and two behaviors
within the same year (respondents reporting the same age for both vaginal and oral-genital
sex). The few (n=16) respondents who reported anal sex first with at a delay of at least one
year to another type of sex were not included in the analysis sample due to small cell sizes.

Covariates—We adjusted for the following covariates:

Sociodemogr aphic characteristics. Race/ethnicity was based on respondents’ self-
identified race and Hispanic ethnicity, and was combined into five racial/ethnic categories:
non-Hispanic white (reference category); Hispanic (any race); non-Hispanic black; non-
Hispanic Asian/Pacific Islander; and other. Parental education attainment, used as a proxy
for socioeconomic status, consisted of the highest level of education obtained by either of
the respondent’s parents or caregivers (less than high school; high school graduate/GED;
some college or post-high school business, trade, or vocational school; or college graduate
or more (reference category)), and was reported by the resident mother in the parent Wave |
in-home interview and supplemented by adolescent report if the parent information was
missing. Family structure at the Wave | interview was based on respondents’ reports of
living with two biological parents (reference category), two parents where at least one is not
biological, single mother, single father, or living in any other type of household structure.
Respondent birth year captured cohort differences. Birth years ranged from 1974-1983, with
the center 0 designated as 1979. Respondents born before 1979 received a negative value
whereas respondents born after 1979 received a positive value. Values for respondent birth
year ranged from -5 to 4.

We also adjusted for neighborhood structural and social disadvantage. The associated social,
psychological, and economic costs of neighborhood characteristics might have an effect of
sexual behavior and teenage pregnancy (23). Structural disadvantage was determined by
neighborhood poverty, defined as the proportion of families with dependents under age 18
with income below the poverty level in 1989, taken from the Add Health Wave | Contextual
Data. A neighborhood with less than 11.6 percent of families below the poverty level was
designated as low poverty; between 11.6% and 23.9% signified medium poverty; and
greater than 23.9% signified high poverty (24). Values ranged from 1 to 3, with higher
values indicating greater neighborhood poverty. Soc/al disadvantage was measured with two
questions assessing neighborhood social ties and safety: “People in this neighborhood look
out for one another” (true/false) and “Do you usually feel safe in your neighborhood?” (yes/
no). Answers were combined to create an aggregate measure of neighborhood social
disadvantage, with scores ranging from 0-2. A score of 0 indicated not feeling safe in the
neighborhood and no social ties; 1 indicated feeling safe with no social ties or not feeling
safe with social ties; and a score of 2 indicated feeling safe in the neighborhood and social
ties. Measures of neighborhood social disadvantage were taken from the Wave | in-home
interview.

We controlled for a history of sexual abuse and parent-child relationship quality. Sexual
abuse is thought to increase emotional distress and the risk of early sexual initiation as well
as teen pregnancy (25). Sexual abuse (yes/no) was determined by the question, “Before your
18t birthday, how often did a parent or other adult caregiver touch you in a sexual way,
force you to touch him or her in a sexual way, or force you to have sexual relations?” An
answer of one or more times was coded 1. Parent/child relationship quality is related to
adolescent pregnancy risk in having an impact on delaying or reducing sexual intercourse
(26). Parent-child relationship quality was measured by respondents’ ratings of closeness,
satisfaction with communication, overall relationship satisfaction, and the extent to which
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they felt their parent was warm and loving towards them; all questions used a five-point
Likert scale for responses. Individual scores were calculated for each parent by summing
responses across items. In cases where both parents are present in the household, the higher
of the two scores was used. Values ranged from five to twenty, with higher values indicating
greater quality.

We also controlled for age at first sexual experience, regardless of type of sex. We obtained
the same pattern of results when controlling for age at first vaginal sex instead of and in
addition to age at first sexual experience. Finally, we controlled for effective contraceptive
usage, determined by whether the respondent had an unintended or intended first pregnancy
(“Thinking back to the time just before this pregnancy with {initials}, did you want to have
a child then?”) and if she used contraception in the month before her first pregnancy (“In the
month before you got pregnant were you or {initials} using any kind of birth control,
including condoms?”). If a respondent had an unintended pregnancy, she was categorized as
an ineffective contraceptor (regardless of reported contraceptive use). If a respondent had an
intended pregnancy or had a history of sexual activity with no reported pregnancies, the
respondent was categorized as an effective contraceptor. The latter category allowed for the
inclusion of respondents for whom contraception was not directly measured in Wave 1V.

Statistical Analyses

Results

Multivariable logistic regression analysis tested whether reports of teen pregnancy differed
according to sequence of sexual initiation (i.e., vaginal sex first, oral-genital sex first, or two
behaviors in the same year), controlling for all covariates. Potential race/sequence
interaction effects were tested separately. All analyses were weighted and adjusted to
account for design effects.

In our analysis sample, 78% of female respondents reported vaginal sex before the age of 20
and about 96% had had oral-genital sex before the age of 20. Table 1 includes descriptive
statistics by teen pregnancy status. Approximately one quarter of the analysis sample
(n=1,519) reported a teen pregnancy. Vaginal sex preceded other behaviors for the majority
of respondents. Approximately 55% reported having vaginal sex first, 35% reported two
behaviors in the same year, and 10% reported oral-genital sex first. Percentages reporting a
teen pregnancy varied by sequence. Among females initiating vaginal sex first,
approximately 31% reported a teen pregnancy. Among females initiating two behaviors at
the same age, approximately 21% reported a teen pregnancy. Among females initiating oral
sex first, only about 8% reported a teen pregnancy.

Table 2 presents results from the multivariate logistic regression model testing the
association between sequences of sexual initiation and the likelihood of teenage pregnancy.
Overall, engaging in oral-genital sex first or engaging in two sexual behaviors in the same
year serve as protective factors against teenage pregnancy. Initiating oral-genital sex first,
with a delay of at least one year to vaginal sex, is associated with a significantly lower
likelihood of adolescent pregnancy, relative to teens who initiate vaginal sex first. Initiating
two behaviors within the same year is also associated with a significantly lower likelihood
of adolescent pregnancy, although the magnitude of association is smaller, relative to teens
who initiate vaginal sex first.

Among the control variables, respondents were more likely to report a teen pregnancy if
they were Hispanic, lived in a single-mother household or an “other” type of family
structure at Wave I, or lived in a neighborhood with a high proportion of families under the
poverty level. In contrast, respondents were less likely to have a teen pregnancy if they had a
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positive parent-child relationship, used contraceptives effectively, were older, and were
older at the time of their first sexual experience, regardless of type of sex. Tests of
interactions between race/ethnicity and sequence were not significant.

Figure 1 shows the predicted probabilities of a teen pregnancy by sequence of sexual
initiation, with other variables held at their means. Respondents experiencing vaginal sex
first have a 28% chance of having a teen pregnancy. Respondents experiencing two
behaviors within the same year have a slightly lower chance (24%) of having a teen
pregnancy. In contrast, respondents experiencing oral-genital sex first and waiting at least a
year to have vaginal sex have only about a 9% chance of having a teen pregnancy.

Discussion

This study examined whether there is an association between sequences of sexual initiation
and the likelihood of teen pregnancy. We found that initiating vaginal sex first, and waiting
at least a year until initiating oral-genital sex, was the most prevalent sequence in our sample
of females, followed by initiating two behaviors in the same year, and finally initiating oral-
genital sex first. Although Lindberg and colleagues (5) did not have data on age at oral sex
in their NSFG analyses, our results are consistent with the patterns they found. However,
they differ substantially from those reported by Song and Halpern-Felsher (8) for their
longitudinal analysis of students in two California public high schools. In the California
study, most sexually active adolescents initiated both vaginal and oral sex within the same 6-
month period, and of those reporting longer delays between initiation, oral sex usually
occurred first. Differences in sample composition and methodology are likely contributing
to these variant findings.

In this national sample of female adolescents who reported having vaginal sex before the
age of 20, we found a significantly lower likelihood of pregnancy among females who
initiated oral-genital sex first, and waited at least a year to progress to other behaviors,
relative to teens who initiated vaginal sex first. Initiating two behaviors in the same year
(versus initiating vaginal sex first) also significantly lowered the odds of a teen pregnancy;
however the weaker association suggests that it is not only important to consider which type
of sex is initiated first, but also the pace of moving to new experiences. For respondents who
initiated two behaviors in the same year we cannot determine which behavior occurred first.
Thus we are unable to directly assess the relative implications of sequence and delays of less
than a year in behavior initiation.

The reasons underlying these associations are not yet clear. Initiating oral-genital sex first,
negating the risk of pregnancy, and waiting at least a year to move on to other behaviors
may allow adolescents time to develop better skills related to planning sexual encounters
and negotiating contraception decisions with partners when they progress to vaginal
intercourse. If so, they may be more likely to use contraceptives at first coitus, and as other
research suggests (27), more likely to continue using contraceptives during later sexual
activity. Further, as de Graff et al. (2009) suggest, getting started with oral-genital
experiences may give adolescents more time to experiment and clarify their own desires and
preferences (16), perhaps thereby increasing their sexual self-confidence.

Alternatively, certain teens may “select into” the group who begins their sexual experience
with oral-genital sex. Although they may be underestimating some risks, adolescents
perceive fewer negative health consequences from oral versus vaginal sex (7,9-10,21).
Adolescents who are motivated to avoid pregnancy and exposure to STIs (e.g., because of
social and/or educational aspirations), may opt to engage in sexual activity that is perceived
as safer, and to proceed at a slower pace to protect their future. This scenario suggests an
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endogenous process rather than benefits stemming directly from the choice to start with oral-
genital sex per se, and is consistent with associations identified in the 2002 NSFG between
intact families and better educated mothers on the one hand and a significantly higher
likelihood of having had oral sex but not vaginal sex (7). Finally, there may be truth to both
explanations. Adolescents with more ambitious future aspirations may opt into the behavior
that is perceived as safer, and by taking that path, they gain time for safer experimentation
and increasing maturity. Although beyond the scope of this paper, these questions should be
addressed in future work that attempts to delineate pathways and mechanisms of effects.

Our analyses have the strength of a large and diverse national sample. However our findings
should be considered with certain limitations in mind. First, reports of ages of sexual
initiation and pregnancy histories are retrospective, and are subject to recall error and bias.
Further, since ages were reported in whole years we could not determine the initiation
sequence for adolescents who reported two types of first sexual experiences at the same age.
Third, due to data limitations, our measure of contraception conflates pregnancy
intendedness and contraceptive behavior for some respondents. Finally, sexual behavior and
pregnancy during adolescence are sensitive topics that may be under-reported, although the
use of CASI should diminish these concerns.

Although there are limitations, our study is among the first to investigate the association
between sequences of sexual initiation and the likelihood of teenage pregnancy using a
large, population-based sample. Our findings suggest that how adolescents begin their
sexual lives may have important implications for reproductive health outcomes. As others
have noted, there is a need to include discussions of oral sex in sex education curricula (15),
and to point out both the risks and the potential benefits when appropriate protection is used.
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Figure 1.
Predicted probability (and 95% CI) of teen pregnancy by sexual initiation category
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Weighted frequency distributions of analysis sample across covariate categories, by teen pregnancy status

Variable

Teen pregnancy

Sequence of sexual
Initiation

Vaginal sex first
Oral-genital sex first

Two behaviors at the
same age

Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic

Non-Hispanic
Asian/Pacific Islander

Other race

Family structure
Two biological parents
Other two parent
Single mother
Single father
Other family structure

Highest parental
education

Less than HS
HS graduate/GED
Some college

College graduate or
more

Respondent birth year
Neighborhood poverty

Low Poverty (less than
11.6%)

Medium Poverty
(between 11.6% and
23.9%)

High Poverty (greater
than 23.9%)

Neighborhood social
disadvantage

Low Social
Disadvantage (0)

Medium Social
Disadvantage (1)

Total
Sample
(N=6,069)

%
Mean (SE)

25.2

54.7
9.9
355

67.2
16.7
10.6
2.94

2.6

51.2

175

22.7
24
6.2

12.4
31.6
22.0
28.2

-02(17)

51.6

24.9

23.5

66.9

27.0
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Teen Pregnancy Status

No
(N=4,550)

68.6
92.1
79.5

79.3
63.3
64.9
77.2

69.6
81.7
71.3
67.5

74.4
51.3

64.7
72.2
76.2
85.0

79.5

74.9

64.5

76.8

Yes
(N=1,519)

314
7.9
20.5

20.7
36.1
35.1
22.8

30.4

18.3
28.7
32.5
25.6
48.7

35.4
27.8
23.8
15.0

20.5

25.1

355

23.2

28.4
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Variable Total Teen Pregnancy Status
Sample
(N=6,069)
%2 No Yes
Mean (SE) (N=4,550) (N=1,519)
High Social 6.1 66.3 33.7
Disadvantage (2)
Parent-child relationship 176 (7)) - e
quality
History of sexual abuse
Sexual abuse reported 7.9 62.6 37.4
at least once
No reported sexual 92.1 75.8 24.6
abuse
Age at first sexual 165(29) - e
experience
Effective contraceptive
usage
Effective contraceptor 69.1 81.7 18.3
Ineffective contraceptor 30.9 59.3 40.7

aAII percentages are adjusted for sampling probability; listed sample sizes are unweighted
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Table 2

Multivariate logistic regression analysis of factors associated with teen pregnancy

Variable (Referent) Teen Pregnancy
Adjusted OR (95% ClI)
Sequence of sexual
initiation (Vaginal
sex first)
Oral-genital sex 0.23°* (0.15,0.37)
first
Two behaviors at 0.74™* (0.60, 0.92)
the same age
Race/Ethnicity (Non-
Hispanic white)
Non-Hispanic black  1.24 (0.96, 1.67)
Hispanic 1667 (1.23,2.23)
Non-Hispanic 1.16 (0.66,2.03)
Asian/Pacific
Islander
Other race 1.31 (0.67, 2.59)
Family structure
(Two biological
parents)
Other two parent 1.68 (0.84, 3.35)
Single mother 1.42 %% (1.15,1.75)
Single father 1.07 (0.59, 1.92)
Other family 3.36 % (2.31,4.88)
structure
Highest parental

education (College
graduate or more)

Less than high 1.33 (0.90, 1.96)
school
High school 1.23 (0.98, 1.56)
graduate/GED
Some college 1.12 (0.86, 1.46)
Respondent birth 1.08%* (1.02,1.13)
year
Neighborhood 1.19%* (1.05, 1.35)
poverty
Neighborhood social 0.94 (0.81, 1.10)
disadvantage
Parent-child 0.96% (0.94, 0.99)
relationship quality
History of sexual 1.15 (0.83,1.58)
abuse
Age at first sexual 0.79%** (0.75, 0.85)
experience
Effective 0.39™** (0.32,0.47)
contraceptive usage

Estimates are based on weighted data.

*
p<0.05
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*
p<0.01

Aok

A
p<0.001
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