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ABSTRACT

In this paper, we argue that entry into first sexual intercourse is a key process mediating
the effects of family structure on premarital childbearing. We explicate three ways in
which onset of sexual activity can mediate effects of family structure on premarital
first births. First, the gross association between family structure and premarital birth
risks may be due entirely to the effect of family structure on age at first intercourse.
Second, the earlier the age at first intercourse, the longer the duration of exposure to
the risk of a premarital first birth. Third, an early age at first intercourse may proxy
unmeasured individual characteristics correlated with age at onset but uncorrelated
with other variables in the model. We develop methods to assess such mediating
effects and analyze data from two sources, the 1979-93 National Longitudinal Survey
of Youth and the 1988 National Survey of Family Growth. We find that age at first
intercourse partially mediates the effect on premarital birth risks of both snapshot
measures of family structure at age 14 and a time-varying measure of the number
of family transitions, but that significant effects of these variables remain net of age
at first intercourse. Delaying age at intercourse by one year reduces the cumulative
relative risk of a premarital first birth by a similar amount for both white and black
women. For black women, the magnitude of this effect is roughly the same as that of

residing in a mother-only family at age 14.



The association between young adult outcomes and variation in childhood and
adolescent family structure is no longer in question. Many studies demonstrate
an association between a measure of a person’s family structure while growing up
and outcomes such as high school graduation (McLanahan and Sandefur 1994), age
at leaving home (Goldscheider and Goldscheider 1993), and childbearing outside of
marriage (McLanahan and Bumpass 1988). More recently, researchers have begun to
move beyond simply documenting that this association exists by investigating what it
is about family structure that may affect affect the lives of children and adolescents
(see, e.g., Astone and McLanahan 1991, 1994; Cherlin et al. 1991; Cherlin, Kiernan,
and Chase-Lansdale 1995; Wojtkiewicz 1993; Wu and Martinson 1993; Wu 1996).

Yet we still know little about the presumed causal pathways through which family
structure affects young adult outcomes. Knowing which characteristics of family
structure are most closely associated with having a child prior to marriage—the
outcome we examine—is an advance, but knowing about such characteristics says
little about what might mediate the effects of family structure. In particular, we
focus on mediating events—on process rather than structure—to clarify how family
dynamics and processes experienced during childhood and adolescence might affect
the subsequent life chances and trajectories of individuals.

In this paper, we argue that entry into first sexual intercourse is a key process
mediating the effects of family structure on premarital childbearing. Prior research
suggests several ways in which earlier sexual activity may be associated with living in
nonintact family. Some authors stress the lower level of supervision and monitoring
that single parents, on average, provide (Dornbusch et al. 1985); the differing
norms and values their adolescent children develop (Thornton and Camburn 1987);
and the cumulative stress on adolescents who experience multiple family transitions
(McLanahan 1985; Wu and Martinson 1993; Wu 1996). Recent work by developmental

psychologists suggests other mechanisms for such mediating effects, although data
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limitations preclude adequate tests of these effects in our analyses. A first argument
concerns modeling: an adolescent whose mother is sexually active with partners
other than the adolescent’s biological father (or, equivalently but less commonly, an
adolescent who lives with a father who is sexually active with partners other than the
adolescent’s mother) may view sexual activity outside of marriage as more acceptable.
A second argument involves negativity: relationships between adolescents and their
unmarried, divorced, or remarried parents may involve higher levels of noncompliant,
acting-out behavior on the part of adolescents; or a lack of warmth and negative
sanctions (yelling, denial of privileges) on the part of the parents.

Age at first intercourse could mediate effects of family structure on premarital
childbearing in several ways. One possibility is that the gross association between
family structure and premarital birth risks is mediated entirely by the effect of family
structure on age at first intercourse. A second is that the longer the duration spent
at risk of giving birth prior to marriage, the greater the likelihood of a premarital
birth. Finally, an earlier age at first intercourse might affect premarital birth risks
by proxying unmeasured characteristics of individuals that are correlated with age at
onset. We contrast these alternative effects of age at sexual onset on premarital birth
risks by using multistate hazard models and by assessing alternative effects of age at
sexual onset on the cumulative relative risk of a premarital birth.

We analyze data from two surveys, the 1979-93 National Longitudinal Surveys of
Youth (NLSY) and the 1988 National Survey of Family Growth (NSFG), to decompose
the overall association between various measures of family structure on premarital birth
risks into their component effects on entry into sexual activity and the subsequent
risk of a premarital birth given entry into sexual activity. Our analyses thus extend
previous research by directly modeling several ways in which age at onset of sexual
intercourse might mediate effects of family structure and by comparing estimates of

such mediating effects obtained from two surveys.
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THEORY

In this section, we briefly review standard arguments linking family structure to early
adult outcomes. We then discuss two additional developmental arguments stressing
effects of modeling and negativity, which provide alternative mechanisms by which
sexual activity might mediate effects of family structure on nonmarital childbearing.

Three standard arguments provide behavioral mechanisms that suggest how

family structure might influence outcomes during early adulthood:

o Socialization during childhood. Within both developmental psychology and
sociology, socialization theory suggests that the lessons children learn from their
parents have lasting effects on their personalities. FEarly studies of the topic
that followed Freud assumed that the absence of a father might inhibit healthy
gender identity. Although few scholars make the Freudian argument today, it
is sometimes claimed that growing up with one parent may influence children’s
norms and values in ways that make sexual activity and childbearing outside of
marriage more acceptable (e.g., Thornton and Camburn 1987).

o Parental supervision during adolescence. Several studies present the view that,
regardless of the efficacy of early socialization, lone parents have more difficulty
supervising the behavior of adolescents than do two parents (e.g., Dornbusch et
al. 1985). There is evidence that greater parental supervision is associated with
lower sexual activity among adolescents (e.g., Hogan and Kitagawa 1985).

o Stress and famaly instability. A third possibility is that the greater the number of
family transitions (parental divorce, cohabitation, or remarriage) an adolescent
has experienced, the greater the cumulative stress, and the more likely the
adolescent is to engage in sexual activity. Adolescents may disengage from a
home continually in transition and seek emotional gratification elsewhere through
impulsive and rebellious behavior such as sexual activity (Hetherington 1987).

In two recent papers, Wu and colleagues (Wu and Martinson 1993; Wu 1996) examined
these arguments by measuring different aspects of family structure. Using data
from the NLSY and National Survey of Families and Households, they found that
socialization and parental supervision—as measured by prolonged exposure to a single
mother family and by the types of parental figures present during adolescence—had
no significant effects on premarital first birth risks, but that family instability—as

measured by the number of family transitions experienced by an adolescent—had
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consistent and significant effects on premarital first birth risks.

Continuing in this vein, Wu and Thomson (1995) used similar family measures
to analyze age at first intercourse for NLSY women. Previous research (see, e.g.,
Newcomer and Udry 1987) suggested that not living with two parents was associated
with an earlier age at intercourse. As in their analyses of premarital childbearing,
Wu and Thomson found no significant effects on age at first intercourse of prolonged
exposure to a single-mother family, but consistently significant effects of the number
of family transitions. However, they also found that women who lived as adolescents
in family situations other with their two biological parents tended to have earlier
ages at first intercourse. Although this latter finding might reflect less supervision in
single-parent households, they argued that this explanation was insufficient because
age at intercourse did not differ significantly for women in single-mother and mother-
stepfather families, where two potentially supervisory adults are present.

We suggest two other explanations for the effects of family structure on age at
first intercourse. The first concerns modeling. In a recent study, Capaldi, Crosby,
and Stoolmiller (1996) used data from an intensive longitudinal study of about 200
boys from higher crime neighborhoods in an Oregon city to analyze age at first
intercourse. Consistent with findings by Wu and colleagues, Capaldi, Crosby, and
Stoolmiller found that the greater the number of family transitions, the earlier the age
at intercourse. However, their data also contained measures for several more proximate
causes (antisocial behavior; parental supervision and monitoring) for the association
between instability and earlier intercourse. Yet the number of family transitions
continued to have significant effects on age at intercourse even after controlling for

these variables. Reflecting on their results, these researchers suggested that:

... the direct effect [of transitions] may be due to modeling of parental dating
behavior. When a new partner moves in to the household and the relationship
is still in its early phase, a child—and especially an adolescent—is likely
to be highly aware of the sexual nature of the relationship. Heightened
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awareness ... may make the adolescent feel that early sexual involvement
is more acceptable and, therefore, accelerate sexual involvement. (p. 355)

Similarly, a 16-year old girl was quoted in an Australian study of sexuality during

adolescence as saying:

If your parents are divorced or separated, and your mum or dad brings home
different people on weekends and each night of the week and stuff, you sort
of think that [having sex]| is no big deal... But if your parents are married
and stuff like that, you sort of see it as a big deal and should only share it if
you love the person. (Moore and Rosenthal 1993, p. 65)

Because both parental dating and parental cohabitation involve extramarital sexual
activity, either may accelerate the onset of sexual activity by offspring.
Developmentalists argue that family structure may also influence age at first
intercourse through negativity. For example, a 26-month study of 200 families
conducted by Hetherington and Clingempeel (1992) examined two-biological parent,
divorced, and remarried families, all of whom had 9- to 13-year-old children at
the beginning of study. On average, Hetherington and Clingempeel found that
relationships in the divorced and remarried families exhibited greater conflict and
less warmth than in the non-divorced families. Adolescents in divorced and remarried
families tended to be verbally aggressive and less compliant; correspondingly, their
parents tended toward harsher responses that involved nagging, physical punishment,
and denial of privileges, coupled with less overt affection, joking, and joint activities.
These behaviors are tied to the developmental tasks of adolescence. Adolescents
typically test limits and seek autonomy as they confront their emerging sexuality.
Although many divorced or remarried families cope well with these issues, a parental
divorce or remarriage may make adolescence a more troubled period than is the case
for intact families. For example, because single parents are more prone to anger and
depression, in part because of financial strains due to lower income following divorce
(Weiss 1975), such families may be more prone to cycles in which negative behaviors

by adolescents provoke harsh or inconsistent responses by custodial parents, which
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may in turn reinforce adolescent behaviors (Hetherington and Clingempeel 1992).

Remarriage does not necessarily improve the parent-child relationship (Cherlin
and Furstenberg 1994). Adolescents confronting their emerging sexuality may be
uncomfortable with the addition of a stepparent engaged in sexual relations with
the custodial parent. Hetherington and Clingempeel (1992) reported that conflict
between adolescents and stepparents seemed especially acute among young adolescent
girls whose custodial mothers remarried. They also report that stepparents found their
initial efforts at parenting resisted by stepchildren; stepparents often disengaged from
parenting as a result (see also Amato 1987; Cherlin 1978; Furstenberg 1987).

Issues of both modeling and negativity in adolescence are raised in a series
of articles on the effects of parental divorce on children, based mainly on a large,
longitudinal British survey of individuals born in 1958 and followed through age 33.
In a first paper, Cherlin et al. (1991) found that effects of parental disruption and
its aftermath at age 11 were substantially reduced after controlling for pre-disruption
measures of behavior problems and academic achievement. Similar analyses of the
children of respondents in the National Longitudinal Survey of Youth found that
effects of parental disruption on pre-adolescent children were greatly reduced after
an initial crisis period following the disruption (Morrison and Cherlin 1995). However,
these researchers found significant effects at age 23 for the British respondents of
parental divorce on demographic outcomes such as leaving home, cohabitation, and
childbearing outside of marriage (Cherlin, Kiernan, and Chase-Lansdale 1995) and
on a scale of mental health (Chase-Lansdale, Cherlin, and Kiernan 1995), even after
controlling for pre-disruption behavior problems and academic achievement.

Overall, these findings suggest that the effects of a parental disruption and its
aftermath were modest among pre-adolescents after the immediate crisis following
a parental disruption, but reemerged during young adulthood in terms of earlier

homeleaving, poorer mental health, and more premarital childbearing. In order
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to explain this pattern of findings, Cherlin, Kiernan, and Chase-Lansdale (1995)
speculated that the effects became manifest only during adolescence and young

adulthood because they involved sexual issues that only became salient after puberty:

Early sexual activity may be a key to the effects of divorce on the transition
to adulthood for two reasons. First, and most directly, the obvious sexual
activity of divorced parents may stimulate nonmarital sexual activity in
their children... Second, adolescents’ early sexual activity could constitute
rebellious or acting-out behavior begun in reaction to an unwelcome parental
divorce or to the introduction of an unwelcome new stepparent. (p. 313)

Thus, early sexual activity could result not only from early childhood socialization,

lack of supervision, or family instability, but also from modeling or negativity.

DATA

We analyze data from two household-based national probability samples: the 1979-87
National Longitudinal Survey of Youth (NLSY), a prospective survey of young adults
aged 14-21 in 1979, and the 1988 National Survey of Family Growth (NSFG), a
retrospective survey of young women aged 15-44 in 1988. Both surveys provide fertility
and marriage histories, as well as data on age (to the nearest month) at first sexual
intercourse and snapshot measures of family structure when the respondent was age 14.
To facilitate comparisons between surveys, we restrict attention throughout to those

birth cohorts in NSFG that match the birth cohorts sampled in the NLSY.

Outcomes. We examine three related outcomes for women in the NLSY and
NSFG: (1) age at first intercourse; (2) age at a premarital first birth, ignoring when a
woman becomes sexually active; and (3) age of a premarital first birth conditioned on
age at first intercourse. Data on the calendar year and month of first sexual intercourse
were asked of NSFG respondents in 1988 and of NLSY respondents in the 1985 and
1986 interviews. We converted these data into age (in months) at first intercourse
and used a hot-deck procedure to impute calendar month at onset when calendar

month of onset was missing. We censored data on first intercourse in two ways: (1)
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at age at the relevant interview if the respondent reported never having experienced
sexual intercourse, and (2) at age of first marriage if the respondent reported initiating
sexual activity on or after the date of marriage. NLSY respondents were, on average,
somewhat younger than respondents in the NSFG subsample when retrospecting about
age at first intercourse (ages 19 to 27 in 1985-86 versus ages 23 to 30 in 1988 for NLSY
and NSFG women, respectively). Despite these differences, Table 1 shows that the

distribution of age at first intercourse are similar in both surveys.
[Table 1 about here.]

We constructed data on premarital first births using data on first births and
first marriages in the NSFG and NLSY. First birth histories were constructed
from retrospective fertility data in the NSFG and by combining retrospective and
prospective fertility data from the 1979 and 1980-93 waves of the NLSY. First marriage
histories were constructed similarly. We then censored data on premarital first births
either at a woman’s age at first marriage or her age at last valid interview. Finally,
we dropped cases: (1) who reported a first sexual intercourse prior to age 10, (2) with
missing data on first intercourse, or (3) who reported a birth prior to first intercourse. !

Measures of family structure. Both the NLSY and NSFG contain snapshot
measures of the respondent’s family structure at age 14. We used these data to
construct a standard set of measures to contrast women in two-biological parent
families, mother-only families, step families, and a residual category of other types of
families. In addition, the NLSY contains a retrospective parental history administered

in 1987. The parental history provides data from birth to age 184+ on whether the

respondent lived with biological parent(s), stepparent(s), adoptive parent(s), or in

lWe handled missing data differently for a limited number of cases in the NLSY. Because

of the prospective nature of the NLSY fertility and marriage histories, data for some
respondents can be nonmissing at one interview, but missing at the next valid interview.
When this occurred, we censored the histories for the respondent at the last interview for
which we have nonmissing data.
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some other situation (e.g., with grandparents or other relatives). We merged these
data with data on when the respondent first left home, which was constructed from
an item in the parental history and with data from the annual household rosters to
determine the family structures in which respondents lived before first leaving home.

We used the NLSY parent history data to construct several additional measures
of family structure. A first set of variables consists of three measures capturing the
exposure of the respondent to a mother-only family: whether the respondent was
born out-of-wedlock, the proportion of life spent in a mother-only family during early
childhood (ages 0-5), and a time-varying measure reflecting the proportion of life
spent in a mother-only family between birth and age . These variables correspond
to hypotheses that predict behavioral differences for children and adolescents who
experience prolonged exposure to a mother-only family (Guidubaldi et al. 1986;
Hetherington 1972, 1981; Kellam, Ensminger, and Turner 1977; McLanahan 1988;
Mueller and Pope 1977; Thornton 1991; Thornton and Camburn 1987).

A second set of variables consists of several measures reflecting family structure
during adolescence, following hypotheses concerning the control that parents can exert
over the behaviors of their adolescent children (Dornbusch et al. 1985; Hogan and
Kitagawa 1985; Matsueda and Heimer 1987; McLanahan and Bumpass 1988). These
variables are identical to the standard snapshot measures of family structure except
that they are time-varying and are constrained to have effects only during the period
of adolescence (ages 10-18 or 120 to 227 months).

A third set of variables consists of two time-varying dummy variables equal to
one at age t if the respondent has experienced a parental divorce or (re)marriage by
age t. These variables provide rough measures of modeling effects by adolescents of
the nonmarital sexual activity of parents (Axinn and Thornton 1996; Thornton 1991;
Thornton and Camburn 1987). Because many parents are sexually active after divorce

and many parents who gave birth out-of-wedlock subsequently marry and were sexually
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active prior to marriage, one would expect a parental divorce or (re)marriage to be

positively associated with offspring sexual activity and premarital childbearing.

A final measure of family structure is a time-varying variable for the cumulative
number of family transitions experienced by the respondent by age t. This variable
is motivated by hypotheses related to the stresses accompanying changes in family
structure (Furstenberg and Cherlin 1991; Hetherington 1987; Hetherington, Camara,
and Featherman 1983; McLanahan 1985; Rutter 1983; Wu and Martinson 1993) and
has been shown to be consistently associated with both age at first intercourse and

premarital first births (Wu and Martinson 1993; Wu and Thomson 1995; Wu 1996).

Controls for background characteristics. In a first set of analyses, we contrast
results from the NLSY and NSFG controlling for a limited set of background
characteristics common to both; in these analyses, we also restrict the ages of
NSFG women to match the birth cohorts sampled in the NLSY. A second set of
analyses restrict attention to the NLSY to exploit the more extensive set of covariates,
particularly with respect to data on family structure obtained from the parent histories
available in the NLSY (Wu 1996). Background variables common to both data are
race and ethnicity, mother’s education, mother’s age at first birth, a dummy variable
for Catholic religion, a time-varying covariate equal to 1 at all ages greater than or
equal to the respondent’s age at first menstruation and a time-varying covariate equal
to 1 if the respondent had become sexually active within the previous 12 months.2 We
include dummy variables for missing mother’s education and whether we employed
a hot-deck procedure to impute the calendar month at first intercourse. In further
analyses of data from the NLSY, we include controls for the following additional set

of background characteristics: SEI of respondent’s father or of the adult male in the

2We use the time-varying covariate indicating if sexual activity had begun during the past 12
months as a rough control for ineffective contraception during early periods of sexual activity.
The NLSY variable for religion refers to the religion in which respondents were raised, while
the NSFG item refers to respondents’ religious affiliation at the time of interview.
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respondent’s household at age 14; number of siblings; educational expectations; the
respondent’s score on the Armed Forces Qualifying Test (AFQT); a composite index

summing dummy variables for the presence of magazines, newspapers, and library

cards; and a time-varying dummy variable equal to one if the respondent had left the
parental household. In this second set of analyses, we also include dummy variables
for missing AFQT and if the respondent’s father did not work, was not present in the

household, or if father’s SEI was otherwise missing.

METHODS

As noted above, age at first intercourse could mediate effects of family structure on
premarital childbearing in several ways. One possibility is that the gross association
between family structure and premarital birth risks may be mediated entirely by the
effect of family structure on age at first intercourse. Two other possibilities involve
effects of age at first intercourse on premarital first births. For example, ceteris
paribus, the earlier age at intercourse, the greater the duration spent sexually active
and hence the greater the likelihood of a premarital birth (Bumpass and McLanahan
1989). We term this the exposure effect of age at first intercourse. In modeling
this effect, we assume that the decisions regarding sexual activity are separate from
decisions regarding first marriage. This assumption would have been questionable at
mid-century, when the sexual activity most young women and many young men was
restricted to the person they would marry (May 1988). In those circumstances, earlier
onset of intercourse might have brought about an earlier marriage, leaving unchanged
the length of exposure to the risk of a premarital birth. However, over the past few
decades, the proportion of adolescents who are sexually active prior to marriage has
increased greatly (Hayes 1987; Forrest and Singh 1990), as has age at first marriage
(Cherlin 1992). In addition, unmarried pregnant women have become much less likely

to marry before giving birth (U.S. Bureau of the Census 1991). Together, these trends
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have loosened the connection between sexual activity and marriage and increased the
average durations of exposure to the risk of premarital childbearing.

It is possible that age at first intercourse could have an effect on premarital births
that is due not only to exposure but also to other correlates. Young women and
men who initiate sex earlier may live in different social contexts. For instance, they
may internalize different norms concerning the acceptability of childbearing outside
of marriage; or they may have less opportunity to marry. Earlier intercourse could
also be a marker for rebellious or acting-out behavior that could also be associated
with premarital childbearing. As distinct from an exposure effect, we term this the
correlate effect of age at first intercourse. This latter “effect” is difficult to interpret
causally because 1t is likely to reflect unmeasured characteristics of the young woman,
her family, or her social environment that are correlated with earlier intercourse.

Our statistical models differentiate between these three possibilities. Let 0 denote
the state for unmarried childless women prior to first intercourse, 1 the state for
unmarried childless women who have initiated first intercourse, and 2 the state for
women who have experienced a premarital first birth. We analyze three related
outcomes: (1) ro2(t), the age-specific rate of a premarital first birth ignoring whether
or not a woman has experienced sexual intercourse; (2) ro1(t), the age-specific rate of
first sexual intercourse; and (3) r12(t|t1 ), the age-specific rate of a premarital first birth
conditioned on t;, the age at which a woman has experienced first sexual intercourse.
For the moment, we set aside conditioning on t;. Let r;;(¢) denote the hazard rate

from state j to state k; then the specification used in all analyses is given by:
Tjk(t|Xi]‘k(t)) = q]‘k(t) exp(blxli(t) + bzxzi(t) + - ) , (1)

where x;(t) denotes a vector of covariates (possibly time-varying) for case ¢, and

ajk1 + 0jk1t,  ages less than 16.5 years (< 198 months),
log g;x() = ajk2 + Ojk2t, ages 16.5-18.5 years (198-222 months), (2)
Ik ajks + Ojk3t, ages 18.5-21.0 years (223-252 months),
Qjka + Ojkat, ages greater than 21.5 years (> 252 months),
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with log ¢;x(t) subject to three spline constraints:

ajk1 + 198 X Ojk1 = ajka + 198 X b2,
o k2 + 222 % 5]‘k2 = o k3 + 222 x (Sjk;; , (3)
o k3 + 252 % (Sjk;; = o k4 + 252 % (Sjk4 .

Throughout our analyses, we assume women become at risk of sexual activity and
a premarital first birth at age 10 (120 months); hence, for rgs(t), the age-specific
rate of a premarital first birth ignoring whether or not a woman has experienced
sexual intercourse, and ro1(t), the age-specific rate of first sexual intercourse, woman
¢ contributes to the log likelihood function as follows:

t

InLijr = (1 — cij) Inrin(t) — / rijk(s)ds, (4)

120
where ¢;j1. 1s a censoring indicator equal to 1 if data for woman ¢ are right-censored
for the transition from state j to state k. For ri2(t|t1;), the age-specific rate of a
premarital first birth conditioned on ty;, the age at which a woman has experienced
first sexual intercourse, woman ¢ contributes to the log likelihood function as follows:

t
1Il Li12 = (1 — Cl‘lz)ln Tilz(t) - / Tilz(S)dS . (5)

t1;

Equation (5) differs from Equation (4) by specifying a so-called left-truncation time
t1; in the lower limit of integration, which lets individuals vary in their duration of
exposure to age-specific premarital birth risks following the onset of sexual activity.
To clarify the behavioral assumptions in Equation (5), consider two identical
women, one of whom initiates intercourse at age t; and the other of whom initiates
intercourse at some later age t; + A, where A > 0. Equation (5) states that both
women are subject to identical age-graded risks of a premarital first birth for all ages
greater than ¢; + A, but that the woman who initiates intercourse earlier is subject
to an additional age-graded component generated by her exposure to the age-specific

risk of a premarital first birth between ages t; and ¢; + A.
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One of our analytical goals is to compare the magnitude of estimated effects for
the exposure and correlate effects of t1, the age at first intercourse, on first premarital
birth risks. We specify these effects as follows:

ri(tlt1e) = q(t) exp(bity; + baaoi(t) +---), (6)
where for clarity we have dropped the subscripts j& = 12 from various quantities in
Equation (6). The exposure effect is captured in how the left-truncation time, tq,
affects the log likelihood in (5), while by captures the correlate effect of age at first
intercourse on the age-specific premarital birth risks, where 100 x [exp(b;A) — 1] has
the usual interpretation of the percentage change in the relative risk corresponding to
a shift of A in the effect of a covariate z;.

Because a shift of A in a woman’s age at first intercourse influences her likelihood
of a premarital first birth through both correlate and exposure effects, assessing the
magnitude of these effects requires a common metric by which to base comparisons.

Let H;12(t2|t1;) denote the cumulative risk of a first premarital birth evaluated at to:

to
Hita(t2]t1i) = / r(s)ds, ty; <ts. (7)

t1;

As above, consider two women, ¢ and j, who differ only in their age at first sexual
intercourse, and let ¢; and t; + A denote the ages at first intercourse for ¢ and j,
respectively. Consider the cumulative relative risk of a premarital birth, H;(t2]t1 +
A)/H;(tz|t1), and note that, by assumption, the quantities exp(byx2(t)+ - --) and ¢(t)
are identical for women ¢ and j (more precisely, the latter quantity is identical during

the ages during which both women are at risk). Then:
Hi(ts]t + A) ftt12—|—A q(s)exp(bi(ty + A)exp(baaa(t) + - - -)ds
Hj(ts]t1) Ji? exp(byty) exp(byaa(t) + -+ )ds
_ explbi(t +4) ffﬂ g(s)ds )

exp(bity) ft s)ds

fl+Aq ]

0 > q(s)ds

ol L2 L0
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Equation (8) illustrates that, under a proportional hazard specification, the correlate
effect of a A change in #; on the cumulative relative risk is given by the usual quantity
exp(b1 A), while the “exposure” effect of a A change in t; on the cumulative relative
risk, evaluated at t5, is given by the bracketed ratio of integrals involving the baseline
hazard function, ¢(t). Inspection of (8) shows that the correlate effect is time-invariant
but that the exposure effect varies with time and, in particular, depends on the age t;
at which one evaluates the cumulative relative risk. Consequently, we report exposure

effects for a range of t3 in our analyses.

RESULTS

We begin by contrasting estimated effects of the snapshot measures of family structure
on the transition to first intercourse and to a premarital first birth for white women in
the NLSY and NSFG. These results control for background factors common to both

surveys; for brevity, we do not report estimated effects of control variables.
[Table 2 about here.]

Analyses of women in the NLSY and NSFG. Models 1 and 2 of Table 2 report
estimated effects of the snapshot measures of family structure on the age-specific rate
of first sexual intercourse for NLSY and NSFG women, respectively. Consistent with
findings in prior research, we observe higher risks for women in mother-only, step, and
other types of families at age 14 relative to women in two-biological parent families at
age 14. Overall, estimated effects of family structure are larger in magnitude in the
NSFG than NLSY, but these differences are statistically significant only for women in
the residual category for other types of families at age 14.

Models 3 and 4 give estimated effects of the snapshot measures of family structure
on the age-specific rate of a premarital first birth when one ignores all information on
whether a woman has begun sexual activity. Models 5 and 6 differ from Models 3

and 4 by specifying a “correlate” effect of age at intercourse (e.g., by adding age at
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first intercourse as a right-hand-side covariate). The effects of the snapshot measures
of family structure decline in magnitude when controlling for for the correlate effect
of age at intercourse (compare estimates in Models 3 and 5, and in Models 4 and 6).
As before, estimated coefficients are similar in magnitude across surveys (compare
estimates in Models 3 and 4, and in Models 5 and 6), although estimated standard
errors are somewhat smaller in the NLSY than in the NSFG, due in part to the greater

number of premarital first births in the NLSY.

Models 7 and 8 differ from Models 3—6 by controlling for differences in the duration
of exposure produced by variation in age at first intercourse; Models 9 and 10 specify
both exposure and correlate effects of age at first intercourse. The correlate effect
of age at first intercourse in Models 9 and 10 is larger in the NSFG than in the
NLSY; however, this difference is not significant. The other results in Models 7-10
are otherwise qualitatively similar to those in Models 3-6, with the effects of the
snapshot measures of family structure declining in magnitude when controlling for for
the correlate effect of age at intercourse (compare estimates in Models 7 and 9, and

in Models 8 and 10), but similar in magnitude across surveys (compare estimates in

Models 7 and 8, and in Models 9 and 10).

Table 3 gives results for black women in the NLSY and NSFG. As expected,
women in mother-only, step, and the residual category for other types of families at
age 14 have higher rates of entry into first intercourse activity and a premarital first
birth than do black women in two-biological parent families at age 14; however, these
effects are generally smaller in magnitude for blacks than for whites. As in Table 2,
more estimated effects are significant for black women in the NLSY than for those in
the NLSY, but as for whites, none of the differences in the magnitude of estimated

effects between surveys is significant.

[Table 3 about here.]
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Both Tables 2 and 3 suggest that the process of entry into first sexual intercourse
does indeed mediate the effects of snapshot measures of family structure on premarital
childbearing. For both white and black women in both the NLSY and NSFG, the
effects of family structure at age 14 in Models 9 and 10, which control for both the
exposure and correlate effects of first intercourse, are smaller than those in Models 3
and 4, which control for neither effect. In some instances, the decline in the magnitude
of effects is substantial—for example, the effect of residing in a mother-only family at
age 14. This pattern of results is consistent with theoretical expectations: because
living in a nonintact family at age 14 hastens entry into sexual activity for both
white and black women in the NLSY and NSFG, women in such families have longer
durations of exposure to the risk of nonmarital childbearing. Thus, models that adjust
for these longer durations of exposure suggest smaller effects of residing in a nonintact
family at age 14 than do models that ignore such exposure effects.

The correlate effects of first intercourse in Tables 2 and 3 suggest that women with
earlier ages at first intercourse have higher premarital birth risks than those with later
ages at onset in ways that are not captured by family structure, duration of exposure,
or the background variables. These results provide indirect evidence that women with
earlier ages at onset differ systematically from those with later ages at onset in terms
of characteristics that are not observed in these data.

Table 4 compares the magnitude of exposure and correlate effects for white women
in the NLSY and NSFG through a series of simulations that examine these effects on
the cumulative relative risk of a premarital first birth as generated by differences
in age at onset of first intercourse. These comparisons require choosing a period of
observation, [t1,?2], during which to assess cumulative relative risks (see Equation 8
above). The baseline group in Table 4 consists of white women who resided in a
mother-only family at age 14; thus, these simulations can be interpreted as suggesting

how the cumulative relative risk of a premarital first birth would vary for women who



Family Structure, Sexual Behavior, and Premarital Births 18

resided in a mother-only family at age 14 if the onset of first intercourse occurred at

an earlier or later age than the median age at onset for this group of women.?

[Table 4 about here.]

We begin by discussing results for white women in the NLSY. Lines 1-3 in Table 4
show the effect of lowering the age at first intercourse by 24 months. The results in
line 1 show that, when evaluated at 60 months after the median age at onset, a 24
month decrease in age at onset generates a 38.5 percent increase in the cumulative
relative risk due to longer durations of exposure and a 20.6 percent increase due to
unmeasured differences in such women. These exposure and correlate effects combine
for a total effect corresponding to a 67.0 percent increase (1.385 x 1.206 = 1.670) in
the cumulative risk. The exposure and total effects for women in the NLSY diminish
when evaluated at later ages (lines 2 and 3). Lowering age at onset by 12 months
relative to the median age at onset (lines 4-6) increases cumulative risks, but by a
smaller amount, while increasing age at onset by 12 months (lines 7-9) or 24 months
(lines 10-12) results in lower cumulative relative risks.

Simulations for white women in the NSFG suggest similar conclusions. The
exposure effects are slightly smaller, and the correlate effects somewhat larger, in
the NSF'G than the NLSY; these patterns yield larger total effects in the NSFG than
the NLSY. Nevertheless, there is broad agreement in estimated effects on cumulative
risks for white women in both the NLSY and NSFG.

Table 5 gives a parallel set of results for black women in the NLSY and NSFG.
As for whites, the magnitude of correlate effects is slightly larger in the NSFG relative
to the NLSY, and these patterns produce total effects that are marginally larger in
the NSFG than the NLSY. Nevertheless, estimated effects for black women show

3The median age at first intercourse for white women in a mother-only family at age 14 is
205 and 204 months (17.1 and 17.0 years) in the NLSY and NSFG, respectively. For white
women in two-biological parent families, the corresponding ages are 218 and 221 months

(18.2 and 18.4 years) in the NLSY and NSFG, respectively.
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substantial agreement in both surveys.
[Table 5 about here.]

Overall, Tables 4 and 5 suggest that the exposure effect of delaying age at
intercourse by one year reduces the cumulative relative risk of a premarital first birth
by a similar amount for both white and black women. For black women, the magnitude
of the exposure effect corresponding to a one-year delay ranges between a 15.0 and
24.9 percent reduction in the cumulative relative risk of a premarital first birth, an
effect that would roughly offset the 12.7 = 1 — exp(.12) to 20.9 = 1 — exp(.19) percent
increase in the cumulative relative risk of residing in a mother-only family at age 14
(see estimates in Table 3, Models 9 and 10). For white women, the corresponding
exposure effect ranges between a 12.5 and 23.7 reduction in the cumulative relative
risk, values that are substantially smaller than the 93.5 = 1 —exp(.66) percent increase
in risk of residing in a mother-only family at age 14.

Which effect is larger, the exposure effect generated by increased durations of
exposure accompanying an earlier age at onset of first intercourse, or the correlate
effect of earlier age at onset reflecting unmeasured characteristics of such women?
Our analyses do not answer this question unambiguously. For both white and black
women in the NLSY, the exposure effects are uniformly larger in magnitude than the
corresponding correlate effects. For black women in the NSF'G, the exposure effects are
also uniformly larger than the corresponding correlate effects, but for white women in
the NSF'G, exposure effects tend to be smaller than the corresponding correlate effects.

Additional analyses of women in the NLSY. The analyses in Tables 2-5 restrict
attention on snapshot measures of family structure when a woman was age 14 because
of data limitations in the NSFG. But increases in marriage, divorce, and nonmarital
childbearing over the past several decades have entailed increasingly complex family

trajectories for a substantial fraction of children and adolescents (Martinson and Wu
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1992). In particular, snapshot measures of family structure confound several family
experiences commonly hypothesized to have distinct consequences for adolescent and
young adult outcomes. For example, a woman residing in a mother-only family
at age 14 (a) may have experienced the divorce of her two biological parents only
recently, (b) may have been born out-of-wedlock and remained in such a family
throughout childhood and early adolescence, and (¢) may have experienced multiple
family transitions—for example, a parental divorce, remarriage, redivorce, and so
forth. As a consequence, snapshot measures of family structure shed little about
the presumed causal mechanisms through which family structure influences adolescent
and early adult outcomes.

Following work by Wu and colleagues (Wu and Martinson 1993; Wu and Thomson
1995; Wu 1996), we investigate alternative family measures to investigate possible
linkages between family structure and premarital birth risks. These analyses restrict
attention to the NLSY to exploit the retrospective parental histories available in these
data. Table 6 presents estimated effects of a variety of measures of family structure on
premarital birth risks for white women; models in Table 6 parallel those in Models 3, 7,
and 9 in Table 2. For example, Model a.3 estimates the effect of the number of family
transitions using a specification of premarital birth risks similar to that in Model 3 in
Table 2 that ignores whether a woman has begun sexual activity. Model a.7 estimates
the effect of the number of family transitions using the specification of Model 7 in
Table 2 that specifies an exposure effect of age at first intercourse. Similarly, Model a.9
parallels Model 9 in Table 2 by specifying both exposure and correlate effects of age at
first intercourse. The models in subsequent rows of Table 6 add effects of other family

measures to Models a.3, a.7, and a.9.
[Table 6 about here.]

The first column of Table 6 gives the estimated effect of the number of family
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transitions on premarital birth risks. Comparing estimated effects in Models a.3,
a.7, and a.9 shows that controlling for the exposure and correlate effects of age at
first intercourse reduces the size of the effect of the number of family transitions on
premarital birth risks; similar patterns emerge in the remaining rows of estimates in
Table 6. Still, the effect of the number of family transitions is significant in all models
except for Models £.7 and {.9.

The second column of Table 6 gives estimated effects for the correlate effect of
age at first intercourse. As expected, the correlate effect corresponding to a later age
at first intercourse reduces premarital birth risks, as expected, but the correlate effect
is not significant in any of the models estimated. A comparison of Models a.7 and a.9
shows that controlling for the correlate effect of age at first intercourse reduces the
magnitude of the effect for number of family transitions only slightly. The remaining
models in Table 6 estimate the effects of the other family structure measures. Although
effects are generally in the expected directions, none of these variables have significant
effects on the risk of a premarital first birth net of the effect of the number of family
transitions and of the exposure and correlate effects of age at first intercourse.

Table 7 presents results for black women in the NLSY. Results are roughly similar
to those for whites. The estimated effect of the number of family transitions is
significant in all models, and the magnitude of this effect decreases when controlling
for the exposure and correlate effects of age at first intercourse. The correlate effect
corresponding to a later age at first intercourse reduces premarital birth risks, as
expected, but these effects are significant in all models, unlike the case for white
women. None of the remaining measures of family structure have significant effects
on premarital birth risks, with the exception of the time-varying measure for women

residing in the residual category of other types of families during adolescence.

[Table 7 about here.]
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DISCUSSION

Previous research on the effects of family structure on premarital childbearing typically
assumes that women are at risk of a premarital birth even prior to the onset of sexual
activity. In this paper, we develop models for the transition to a premarital first
birth that explicitly account for the ways in which the transition into sexual activity
may operate to mediate the effects of family structure on premarital first births. Our
models are, in some formal respects, similar to recursive structural equation models
for a static metric outcome (see, e.g., Heckman and Walker 1990), except that our
mediating variable is an event—the onset of sexual activity—which in turn implies a
substantive focus on mediating processes, rather than mediating attributes.

Our analyses investigate how family dynamics and processes experienced during
childhood and adolescence might affect the subsequent life chances and trajectories
of individuals. In particular, we examine three ways in which the onset of sexual
activity might mediate the effects of family structure on a woman’s age-specific risk
of a premarital first birth. One possibility is that the gross association between
family structure and premarital birth risks may be due entirely to the effect of family
structure on age at first intercourse. Our results, which utilize data from two sources,
the 1979-93 National Longitudinal Survey of Youth and the 1988 National Survey of
Family Growth, show that the process of entry into sexual activity does indeed partially
mediate the effect on premarital birth risks of both snapshot measures of family
structure at age 14 and a time-varying measure of the number of family transitions.
Nevertheless, we observe significant effects of both sets of family structure variables
on premarital birth risks even after conditioning on various mediating effects of age at
first intercourse.

Age at first intercourse may mediate effects of family structure on premarital birth
risks in at least two other ways. One is that the earlier the age at first intercourse,

the longer the duration of exposure to the risk of a premarital first birth, an effect
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that we term the “exposure” effect of first intercourse. Another is that an early age at
first intercourse may proxy unmeasured individual characteristics correlated with age
at onset but uncorrelated with other variables in the model, an effect that we term
the “correlate” effect of first intercourse.

Our analyses reveal close agreement in estimates of exposure and correlate effects
across our two data sources for both white and black women. For black women, the
increase in the cumulative relative risk due to the exposure effect of delaying age
at first intercourse by one year past the median age at first intercourse is roughly
comparable to the increased cumulative risk of residing in a mother-only family at
age 14 relative to residing with both biological parents at age 14. For white women,
estimated exposure effects are similar in magnitude to those for black women, but
unlike for blacks, estimated exposure effects are smaller in magnitude than the effect
for whites of residing in a mother-only family at age 14. For both white and black
women in the NLSY, the exposure effects are uniformly larger in magnitude than the
corresponding correlate effects. For black women in the NSF'G, the exposure effects are
also uniformly larger than the corresponding correlate effects, but for white women in
the NSF'G, exposure effects tend to be smaller than the corresponding correlate effects.

More generally, our analyses show that estimates of exposure and correlate effects
can tell one much about the dynamic interplay between onset of sexual activity and
premarital first births. For example, our results make clear that exposure effects vary
with age—that is, delaying age at first intercourse from 16 to 17 will, in general, yield a
different exposure effect than delaying age at first intercourse from 14 to 15—in ways
that are intimately related to the age-specific variation in the risk of a premarital
first birth. Similarly, because women who initiate intercourse earlier may differ
systematically from those who initiate intercourse later in ways not observed by
the researcher, the gross effect of delaying age at first intercourse cannot be simply

equated with the effect that might be obtained if one were able to alter age at onset
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exogenously, as in a classical experimental treatment. These observations provide
important cautionary notes regarding the subtleties that arise when attempting to
evaluate programs that seek to delay sexual activity or to promote more effective

contraceptive practices in teen or high-risk populations.
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Table 1. Kaplan-Meier estimates of the cumulative percent experiencing first sexual
intercourse by age for white and black women born 1958-65. National Longitudinal

Survey of Youth, 1979-93, and National Survey of Family Growth 1988.

Age 13 14 15 16 17 18 19 20 21 22 n

White women, NLSY 1 3 7 15 32 50 68 76 8l 86 2367
White women, NSFG 2 4 7 17 31 47 62 72 778 83 1353

Black women, NLSY 2 6 12 25 49 67 82 88 91 93 1189
Black women, NSFG 2 7 17T 29 48 66 80 87 92 94 784
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