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This study measured the likelihood of youth incarceration among adolescent
males from father-absent households, using data from the National Longi-
tudinal Survey of Youth (N = 34,031 person-years). At baseline, the adoles-
cents ranged from 14 to 17 years, and the incarceration outcome measure
spanned ages 15 to 30 years. This study tested whether risk factors concen-
trated in father-absent households explained the apparent effects of father
absence. Results from longitudinal event-history analysis showed that al-
though a sizable portion of the risk that appeared to be due to father absence
could actually be attributed to other factors, such as teen motherhood, low
parent education, racial inequalities, and poverty, adolescents in father-ab-
sent households still faced elevated incarceration risks. The adolescents who
faced the highest incarceration risks, however, were those in stepparent
families, including father-stepmother families. Coresidential grandparents
may help attenuate this risk, although remarriage and residential instability
increased it. Social policies to support children should broaden beyond an
emphasis on marriage to address the risks faced by adolescents living in
stepfamilies as well.

Criminal activities are generally initiated in the early teen years, and the
age structure of crime peaks in the middle to late teens. As adulthood is
reached, criminal activities slow (see Hirschi & Gottfredson, 1983; Shavit
& Rattner, 1988 for age structure of crime). Psychosocial development
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from adolescence to young adulthood typically turns in the direction of
greater conformity, but those who are at high risk in adolescence have a
much lower chance of moving into successful adulthood (Jessor, Donovan,
& Costa, 1991). In particular, illegal activities leading to incarceration can
have a lasting mark on an adolescent’s transition to adulthood. In this
study we assessed the impact of father absence during adolescence on a
male youth’s incarceration risks to see how important it was relative to
myriad other difficulties encountered by populations at risk of incarcer-
ation. We also explored several different aspects of growing up in a father-
absent household to distinguish factors that contribute to elevated incar-
ceration risks from those that may be problematical but unrelated to
incarceration.

National statistics show that inmates are less likely than the general
population to have grown up with only one parent, with 57% reporting
they did not live with both parents most of the time while growing up
(U.S. Department of Justice, 1994a). In the general population, 31% of
children were not living with both parents during that time (U.S. Bureau of
the Census, 1994). Children in disadvantaged populations are more likely
to grow up in father-absent households, as marriage rates are lower and
fertility is higher (U.S. Bureau of the Census, 1998). Incarceration and
father absence have common socioeconomic antecedents, and it is possible
that another formidable social factor is the driving force behind both pat-
terns. Higher incarceration rates in recent years have had a particularly
negative impact on male urban minority youths (Dilulio, 1996; U.S. De-
partment of Justice, 1997; Western & Beckett, 1999). This same population
is at greater risk for father absence as well; therefore, difficult circum-
stances, such as poverty or racial inequalities, may account for both prob-
lems. To inform public policy discussions of father absence, it is important
to understand how family changes affect youth outcomes but also to sep-
arate the effects of family changes from those of concomitant factors. This
analysis used empirical evidence from a national cohort of male youths,
with an oversampling of disadvantaged groups, to assess the contribution
of father absence during childhood and adolescence to the likelihood of
incarceration.’

Background

Past research shows a link between father absence and delinquency or
crime, both official and unofficial. Reviews have shown, however, that

'Men constitute more than 90% of the prison and jail populations (U.S. Department of
Justice, 1997).
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although studies are numerous, the research is incomplete and inconclu-
sive, mainly because of sampling differences (Wells & Rankin, 1991).
Much of the criminological research on the topic has relied on small and
specially selected samples; therefore, although findings may apply to a
particular group, they are not generalizable to the larger population. Many
important studies are restricted to certain cities (Hirschi, 1969; Sampson &
Laub, 1993), racial groups (Glueck & Glueck, 1950; Nye, 1958), students
{who have a lower likelihood of incarceration than dropouts), or single
time points (Dornbusch et al., 1985; Rankin & Kern, 1994; Steinberg, 1987).
Few longitudinal studies following the life course have addressed this
question dynamically, and those that have tested the association of father
absence and delinquency showed a diminished impact, if any (Fursten-
berg & Teitler, 1994; Heimer & Matsueda, 1994). A review of longitudinal
studies, however, does show a correlation between low parental super-
vision and delinquency (Loeber & Stouthamer-Loeber, 1986).

Furthermore, although research on father absence and delinquency has
been conducted, it is far less common to find studies considering incar-
ceration risks as well, which are important to characterize for the long-
term prospects of youths. Most of the national repositories of criminal data
do not have detailed family information, and the large national data sets
with intricate family information do not include criminal justice system
data. Even fewer national data sets track both family structure and incar-
ceration over time so that the sequencing of events can be distinguished or
the changing effects of family at different life stages can be measured.

To understand the interplay of father absence and socioeconomic fac-
tors, as well as the role of father absence alone, we used nationally rep-
resentative panel data from the National Longitudinal Survey of Youth
(NLSY79). The NLSY is a probability sample; therefore, statistical gener-
alizations can be made from observations on these individuals to other
young people in the United States. The survey over-samples economically
disadvantaged populations, as well as out-of-school teenagers, who have
a greater likelihood of both father absence and incarceration. Family
structure measures are detailed each year from birth and provide us with
many different scenarios that change over time. For example, we can
construct the sequence of events for an adolescent whose father left when
he was 14 and then lived with his mother until age 16 when a stepfather
joined the household, measuring the incarceration risk each family situ-
ation may pose for this adolescent up to young adulthood. The survey
covered one of the first youth cohorts to have experienced high levels of
father absence during childhood and burgeoning prison populations dur-
ing adolescence and young adulthood, and followed them through the
peak ages of offending into their 30s when criminal behavior wanes.
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The main research hypothesis of this study was that father absence
increases the chances of incarceration for male children. In examining this
question, we first considered socioeconomic confounders in the relation-
ship between father absence and incarceration. Second, we sought to ad-
dress questions about possible mediating factors in father-absent
households that remain unanswered in previous incarceration research.
We investigated aspects of father-absent households to see whether they
contributed to the incarceration risks, including income, the timing of a
father’s departure, number of family disruptions, residential instability, or
simply having insufficient number of adults in the household for adequate
parenting.” We also investigated the potentially protective role of other
adult family members, including stepparents or grandparents, in a father-
absent household. The central question posed was whether father absence
remains a predictor of incarceration even when accounting for these im-
portant confounding and mediating factors.

Hypotheses

Father absence hypothesis. There are several reasons children living
in father-absent households may face increased incarceration risks.
Research has shown that they receive less supervision or time with
parents than children living in two-parent homes (McLanahan &
Sandefur, 1994), which increases adolescent deviance (Dornbusch et al.,
1985). Children also have lower attachment to their nonresidential fathers
(Furstenberg & Cherlin, 1991; King, 1994; Seltzer, 1991), which can affect
their emotional stability as well as their job opportunities, increasing their
chances of incarceration (Sampson & Laub, 1993). One study found that
adolescent boys from single-parent households have a greater chance of
leaving home early (Cooney & Mortimer, 1999). Father absence may also
increase associations with delinquent peers (Steinberg, 1987). The father
absence hypothesis follows the social control theory of crime, which
focuses on the importance of emotional attachments of parents and
children, their time spent together, and supervision (Hirschi, 1969; Jensen
1972; Johnson 1987). Under a father absence hypothesis, we would expect
the children who never had residential fathers (e.g., those born to single
mothers) to have the highest chances of incarceration. Among the children
with absent fathers, we would expect those who do not receive child
support to have greater behavioral problems because nonpaying fathers

2 Although patterns are changing, 90% of children living with one parent still lived with
their mother in the early 1990s (U.S. Bureau of the Census, 1991).
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are less likely to be connected to their children or especially interested in
their welfare (Garfinkel & McLanahan, 1990; King, 1994).

Common background hypothesis. We investigated the possibility that
father absence only appears to influence the chances of youth
incarceration because it is closely connected to other predictors of
incarceration. Factors confounded with single-mother households, such
as teen motherhood, high unemployment rates, racial inequality, or
isolation in poor urban communities, may put disadvantaged children at
risk of other societal problems (Massey, 1995; Nagin, Pogarsky, &
Farrington, 1997; U.S. Bureau of the Census, 1998; Wilson, 1987).
Common background factors exist at the community, as well as
individual, level. Following Shaw and McKay’s (1942) theory of social
disorganijzation, studies have investigated the role of community factors,
using a wide variety of measures and have found that community poverty,
residential segregation, and employment barriers are important factors in
the concentration of crime in impoverished inner cities, as well as
aggregate family structure (Alba, Logan, & Bellair, 1994; Jacobs & Helms,
1996; Massey & Shibuya, 1995). Under the common background
hypothesis, once we take into account these shared antecedents of father
absence and incarceration, apparent risks for youths from father-absent
families should diminish.

Low income hypothesis. We investigated poverty separately from
other background factors because poverty is not only a confounding factor
but also a mediating factor: Father absence, whether caused by nonmarital
fertility or divorce, substantially increases the likelihood of poverty
(McLanahan & Casper, 1995; U.S. Bureau of the Census, 1998). According
to opportunity theories of crime, poverty represents a structural
impediment for youths in the pursuit of higher education or well-paid
jobs, resulting in frustration and increased criminal behavior (Cloward &
Ohlin, 1960; Merton, 1957). Studies have shown that children with absent
fathers are not only poorer but also have fewer networks into the working
world (Coleman, 1988). Additionally, during the period studied, low-
income youths faced relatively worse job opportunities and higher
incentives for crime (Freeman, 1996). Poverty can be especially harmful
in single-mother families, who may need extra resources with one adult in
charge to organize for the care and supervision of children.

Family instability hypothesis. In addition to the impact of low
income, we tested several other ways that father absence might increase
the chances of incarceration. Father absence could involve instability and
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stress, either closely following a disruption or after repeated disruptions,
which would increase the likelihood of incarceration. This hypothesis
follows the modified strain theory that predicts crime when youths are
unable to avoid stressful situations (Agnew, 1985 ). In the aftermath of a
family disruption, problem behavior may intensify and, for adolescents
with adjustment difficulties, may even entail illegal behavior. Research
has not yet established a consensus on the impact of the timing of family
disruptions (Mednick, Baker, & Carothers, 1990; see Wells & Rankin, 1991,
for a meta-analysis or McLanahan & Bumpass, 1988; Chase-Lansdale,
Cherlin, & Kiernan, 1995, for child well-being). However, we do know that
in early adolescence children may have the most difficulty adjusting to
remarriage (Hetherington, 1993), and continuing conflict after divorce can
impede adolescent adjustment as well (Buchanan, Maccoby, & Dornbusch
1996). The residential instability that often accompanies family disruption
and remarriage may also affect the likelihood of incarceration because
residential moves can adversely affect opportunities of children because
of broken ties with schools, lower access to community resources, or less
cohesive neighborhood supervision (Astone & McLanahan, 1994; Speare
& Goldscheider, 1987).

Additional caregivers hypothesis. If father-absence risks come from
too few adults for adequate parenting, we would expect to see youths in
single-parent households (father absent and mother absent alike) to have
higher incarceration odds than those in stepparent households.
Remarriage among women is associated with a higher income of the
male partner (Hoffman & Duncan, 1988), and children in stepfather
households may be protected by the higher average incomes, although
any financial support from stepfathers can be voluntary and is not likely to
continue after age 18, as with noncustodial fathers (Aquilino, 1994). Some
studies have found that an additional adult in the household has beneficial
effects for the child (Dornbusch et al., 1985; White, 1994). However, some
studies have shown that youths living with stepparents have higher
delinquency (Haurin, 1992; Johnson, 1986; Steinberg, 1987; Tygart, 1990),
and it is not entirely clear whether remarriage helps reverse a child’s
difficulties (Wells & Rankin, 1991). Adolescents in single-parent
households with extended family members to lend support and
supervision, such as grandparents, may have protection from
incarceration risks. This protective effect may occur more frequently in
African American families, who are more likely to include grandparents
{(Ruiz & Carlton-LaNey, 1999; Szinovacz, 1996; U.S. Bureau of the Census,
1998).
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METHOD
Data

To test these hypotheses on father absence and incarceration, we used data
from the NLSY79, one of the few longitudinal data sets with individual-
level information on both family life and incarceration (Center for Human
Resource Research, 1994). The panel survey commenced in 1979 with a
sample of 14- to 22-year- olds (6,403 of whom are males) and has continued
to reinterview the same group each year, covering the critical ages during
the life course when the risk of incarceration emerges and then drops off.
We used data from the youths who were under age 18 at the initial year of
the survey (n = 2,846) so that the explanatory variables characterized mi-
nors still under the care of their families or guardians.® The NLSY79 has
notably low attrition, with a follow-up rate of close to 98% or higher each
year. The variables used in this study are shown in Table 1.

Measures

Incarceration. The longitudinal outcome measure is a time-varying
yearly indicator (0 = no, 1 = yes) of who is incarcerated at the time of the
survey. The survey item records place of residence as a correctional
institution. During the study, 7.5% of the sample was ever incarcerated.
The overall advantage of the incarceration measure is it can be used
longitudinally, with events placed sequentially in the life path. It also
describes a significant event marking the lives of the adolescents and
young adults. However, the measure does have restrictions. First, it is
more likely to capture spells lasting longer than 1 year than the short
spells, thereby focusing more heavily on serious or repeat offenders.
Second, it cannot discern recidivism patterns because the data are from
one time point each year; examining recidivism may show a slightly
different picture. An incarceration measure in general gives information
on those who are more likely to be caught and indicted by the criminal
justice system, which includes the more serious and violent offenders,
particularly repeat offenders and those with long sentences (Canala-
Cacho, Blumstein, & Cohen, 1996). Violent crimes are more likely to be
reported to the police than property crimes and are more than twice as

3We compared the sample under age 18 at baseline with the sample age 18 or over. The two
groups are similar on family type at birth, but by adolescence the younger sample is more likely
to live in single-mother households. We estimated a model of family effects on incarceration and
found that the interaction for the family variable and the older cohort is not significant.
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TABLE1
Descriptive Statistics of NLSY Adolescent Sample (Ages 14-17): Means and Proportions

% or M Measurement of Variables
Ever Incarcerated, ages 15-30 7.5% Time varying"
Serious delinquency, past year 60.1% Year following baseline (1980)
Stopped by the police, past year 25.1% Year following baseline (1980)
Charged, past year 9.6% Year following baseline (1980)
Convicted, past year 52% Year following baseline (1980)
Childhood family structure variables
Family type in adolescence Time varying®
Mother-father 61.6%
Mother 24.5%
Father 3.3%
Mother-stepfather 51%
Father-stepmother 1.6%
Relatives/other 3.9%
Father absence (timing of departure) Retrospective item, 1988
From birth 9.6%
Infancy to age 4 5.3%
Ages5to9 8.2%
Ages 10 to 14 7.3%
Age 15to 17 8.7%
Number of family disruptions 1.6 Retrospective item, 1988
Residential instability 22.0% Time varying
(1 or more moves in past year)
Receipt of child support® 15%  Time varying
Grandparent in household 6.2% Time varying
Common background variables
Mother'’s education (years) 108  Baseline
Teenage mother (under 18 at first birth) 10.1% Baseline
Race/ethnicity Baseline
White (non-Black, non-Hispanic) 55.8%
Black 26.9%
Hispanic 17.3%
Urban residence 76.5% Time varying
Region Time varying
Northeast 20.1%
North central 25.6%
South 35.8%
West 18.5%
Unemployment rate (county) 72% Time varying
Female-headed households (county) 11.3% Time varying
Median family income 32,765 Time varying

($ 1990 county)
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Median age population, years (county) 28.2 Time varying
Income

Median family income ($ 1990) 23,404 Time varying

Family size (no. of siblings) 3.8  Baseline
Individual controls

Test scores (Armed Forces Qualification Test) 34.2 1980

Age 21.2  Time varying®
Number of observations (person-years) 34,031

Note. NLSY = National Longitudinal Survey of Youth.

*Outcome variable for longitudinal analysis: first incarceration at each age, varying from ages
15 to 30 (M =0.7%).

t’Time-varying explanatory variables vary from ages 14 to 17.

“The mean age on the explanatory variables is 15.8 years. Both explanatory and outcome
variables are organized by age; therefore, age ranges from 14 to 30 years.

likely to end in arrest (U.S. Department of Justice, 1994b). Incarceration is
the endpoint of a process in the criminal justice system, and certain
individuals are more likely to reach that point than others. We therefore
analyzed self-reported data on illegal activities to ensure consistency with
the incarceration results.

Self-reported measures of delinquency are available from a special unit,
administered the year after baseline in 1980; the information is limited to a
single year. A previous study used data from this unit of the NLSY to show
that childhood family structure was significantly associated with self-re-
ported delinquency (Haurin, 1992). We created a standardized summated
rating scale from 11 items measuring illegal activities (scored as number of
times in the past year),* which has a high reliability coefficient (Cronbach’s
alpha) of 0.86. A high percentage of the sample, 60%, reported one of these
activities in the past year. We used the top quartile of the delinquency scale
to create an outcome variable for more serious offenders. We also used the
delinquency variable to predict incarceration.

Family structure. Father absence, the main explanatory variable,
encompasses several household configurations, including single mother,
mother and stepfather, or no parents (i.e., relatives, other). To avoid
confusion and measure family structure risks more precisely, we specified
exactly what the parental configuration was, as follows: mother-father

4The items in our scale include stealing items worth less than $50, stealing items worth
more than $50, shoplifting, selling marijuana/hashish, selling hard drugs, stealing a car, break-
ing into a place, damaging property, attacking someone with the intent to injure them, aiding a
gambling operation, holding stolen goods, and making income from these illegal activities.
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households, mother only, father only, mother-stepfather, father-
stepmother, and relatives/other (see Table 1). Marital status was used to
determine these configurations. Respondent reports of household
configuration (each member in relation to the respondent) were used to
measure family structure during adolescence in each survey round until
the respondent reached age 18.

To test for elevated risks in father-absent households, we compared the
incarceration risks of youths in each of the family configurations. We also
measured the length of time the father has been absent from the household
(from birth, infancy to age 4, ages 5 to 9, ages 10 to 14, ages 15 to 17). The
father’s departure variable was measured retrospectively from birth to
age 14 because the survey began with 14-year-olds, and yearly data were
used up until age 17. We measured the receipt of child support as an
indicator of father involvement. The child support measure is time vary-
ing and captures income received by the household each year, including
alimony. In the models for child support, the mother-father households
were coded separately, and we compared the remaining (nonintact)
households receiving child support with those that did not. The measure
is limited because it misses in-kind support and cannot be distinguished
from alimony income. Table 1 shows that 90% of the youth cohort was
born into mother-father households, but by the time they reached ado-
lescence, only 62% were still living with both parents. The large majority of
those adolescents not living with both parents resided in father-absent
households (87%).

Common background. We included variables in the models for race
(Black, Hispanic, and non-Black/non-Hispanic, which is largely White
because Black and Hispanic are the only minority groups over-sampled),
mother’s educational level, and teenage mother. Yearly measures for
urban residence and region of residence were included because father
absence and crime rates are higher in metropolitan areas and in the West
and South. Aggregate measures of socioeconomic conditions surrounding
the youths and their families were included as well: percentage of female-
headed families, unemployment rates, median family income, and
median age of the population, which are all measured yearly on the
county level (as the NLSY does not release data at the zip code or block
level for confidentiality reasons).

Low income. Yearly measures of family income provided updated
records of the financial means of the adolescents’ families. Real income
was used, with a base year of 1990. Along with the family income, we
controlled for number of children as an indicator of how many dependents
the family income covers.
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Family instability. For family instability, we also examined the
timing of father’s departure during adolescence and the number of
disruptions. A disruption was defined as a change; therefore, a child born
to a single-mother household has not experienced any disruption, per se,
until another adult enters the household or the child goes to live
elsewhere. The number of disruptions was measured retrospectively from
birth to age 14, and yearly data were used up until age 17. To distinguish
the effect of an early departure from that of a higher number of
disruptions, we included both variables in the same model. We also
measured the impact of residential moves in the past year.

Additional caregivers. We investigated the impact of an additional
adult in the household by comparing single-mother and mother-
stepfather families, as well as single-father and father-stepmother
families. We also compared single-parent households together versus
stepparent households, and examined households with grandparents.

In a final series of models, we included test scores (from the Armed
Forces Qualification Test) to assess the predictive power of family struc-
ture variables once the individual cognitive ability of the child is taken into
account, although test scores relate to income as well (Carlson & Corcoran,
2001). In all of the models, a time-varying variable for age was included.

Analysis

The principal methodology used was an age-based event-history analysis
to follow the dynamic life course of adolescents and incorporate changing
characteristics (see Table 1 for time-varying covariates). A longitudinal ap-
proach makes it possible to provide estimates of a causal process that orig-
inates in the family and motivates the youth behavior, maintaining a
temporal sequencing of predictors and outcomes. To follow the life course,
we converted the survey data from year- to age-based data, and then used
discrete-time logistic models to measure the effects of father absence on the
probability of first incarceration at older ages (see Allison, 1995). Logistic
analysis was used for these data because the time of entry or exit from an
incarceration spell was not available, simply an indicator of whether the
respondent was incarcerated at the time of the survey. At baseline, the
youngest individuals of the cohort were 14 years old; therefore, time-var-
ying explanatory variables ranged from ages 14 to 17. For sequencing rea-
sons, the incarceration measure was lagged 1 year and followed individuals
until they were censored or the survey ended, covering ages 15 to 30. At
each successive age, only the individuals who were at risk of experiencing
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first incarceration were included, so that incarceration was modeled as a
nonrepeatable event, thereby avoiding problems with reverse causation or
dependence of standard errors (see Allison, 1995). The coefficients estimate
incarceration risks at each age out of the pool of individuals who have not
yet been incarcerated. No one in the baseline sample of 14- to 17- year-olds
was incarcerated before age 14. Observations were pooled into person-
years for the regression analysis (N = 34,031 person-years). Time-invariant
items were measured at baseline or in retrospective questions.’

To model delinquency, simple logistic regression was used (N = 2,702).
The explanatory variables were the same as those in the longitudinal
analysis and were measured at baseline; for sequencing, the outcome
variable was measured in the following year. For family type in adoles-
cence, family type at age 14, as recorded in the baseline survey, was used.

RESULTS

Common Background Factors

According to the common background hypothesis, the concentration of
socioeconomic disadvantage among father-absent families explains the
higher risks of incarceration. We therefore measured the importance of co-
occurring background factors before investigating different aspects of fa-
ther absence. Although youths from father-absent families did have high-
er incarceration risks (p < .001), bivariate analyses showed that they were
also significantly more likely to contend with a series of other disadvan-
tages, including low parent education, teen motherhood, minority race/
ethnicity, residence in urban areas, regional residence and residence in
counties with a high percentage of female-headed households, high un-
employment rate, and low median family income. All of these other var-
iables were also significantly associated with a higher likelihood of
incarceration, except for unemployment rate and median family income,
which may be due to the measurement unit in these data, the county.
We used longitudinal multivariate models to test whether these com-
mon background factors were responsible for the higher incarceration
among youths in father-absent families (Table 2). The first model showed
that before any of the markers of socioeconomic disadvantage were sep-
arated out, the bivariate association between family type and incarceration
was highly significant, with youths in single-mother and mother-stepfather

*The following model was estimated: logit (n;,) = xf§ + x|, 8, where m is the probability of
incarceration for those aged a from the age interval a+1 to a+14; i =i, ..., n individuals; and
a=14,..., 17 years old.
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households, as well as those who did not live with their parents, facing
incarceration odds at least 3 times as high as youths in mother-father
households. The small number of youths in father-only households un-
expectedly showed no difference in odds of incarceration than did those in
mother-father households; these single fathers may represent special sit-
uations, in which the fathers are particularly suited to caring for their
children. Youths in father-stepmother households, on the other hand, had
high incarceration odds. When common background factors were includ-
ed in Model 2, the overall explanatory power of the model improved
significantly— the difference in the model chi-square gives a goodness-of-
fit test, x*(15) = 77.4, p<.001—showing the importance of socioeconomic
background for chances of incarceration. We tested interaction terms to see
whether the background effects varied for certain family groups and
found background and family effects to be largely additive, other than for
White, nonintact families, who had a significant interaction for the odds of
incarceration (the odds on the interaction term is 2.02, p <.05). Neverthe-
less, the family structure coefficients remained highly significant after
including common background variables.

Low Household Income

According to the low income hypothesis, poverty would explain the
higher incarceration odds for father-absent youths still apparent after
controlling for common background factors. The median family income
was only $12,602 in single-mother households and $13,884 in relatives/
other households as opposed to $30,605 in mother-father households. The
other households types fell between these extremes ($24,048 in single-
father, $25,379 in mother-stepfather, and $30,137 in father-stepmother).
Large income differentials existed by race as well, and lower income for
Blacks was likely to account for much of the racial differences in family
patterns. The third model in Table 2 shows that the lower income in certain
family types accounted for a significant component of the higher incar-
ceration odds—a comparison of Models 2 and 3 shows an overall im-
provement in the model fit as well, 1*(3) =247, p<.001—but did not
explain all of the family effects, which were still highly significant and
consistent with the estimates in the previous models. ” Mother’s education

® Respondents typically reported income with imprecision; therefore, these estimates may
have greater error than estimates of other variables. McLanahan and Sandefur (1994) found that
in the NLSY, income did not explain as much of the effects of childhood family structure on
outcomes as it did in the Pancl Survey of Income Dynamics (PSID), which has more detailed
income information.
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and teenage mother were no longer significant when income and family
size were added to the model. Income was interacted with family structure
variables, but results showed only additive income effects.

Family Instability

We specified childhood family several ways in Table 3 to explore the
family instability and father absence hypotheses; to focus on the many
different specifications of the family structure variables, we presented
only the family coefficients, although all control variables (mother’s ed-
ucation, teenage mother, race, urban residence, region, unemployment
rate, percentage of female-headed households, median family income,
median age population, family income, family size, and age) were in-
cluded in all models. The first incarceration model for the instability hy-
pothesis measured the timing of father’s departure and repeated
disruptions (Table 3, Model 1). According to the instability hypothesis,
repeated disruptions or a disruption closer to the adolescent ages would
be a stronger predictor of incarceration than a disruption during early
childhood. However, contrary to this hypothesis, results from this model
show that departures occurring just before or during adolescence did not
have any greater impact than departures in early childhood. The number
of family disruptions during childhood did not account for the higher
incarceration odds of youths born to single mothers (Table 3, Model 1).

Residential mobility in the past year was high on average in stepparent
families (34% in mother-stepfather families, 36% in father-stepmother
families) and for youths who did not live with parents (28%), compared
with single-mother and single-father families (both were 23%) and moth-
er-father families (18%). Results showed that residential moves in the past
year were associated with a higher likelihood of incarceration. The effects
of residential instability, however, were additive for youths from all family
types, as shown by the significant main effect term and the insignificant
interaction term (Table 3, Model 2).

Father Absence

The results from the full model in Table 2 (column 3) show that, controlling
for income and all other factors, youths in father-absent families (mother
only, mother-stepfather, and relatives/other) still had significantly higher
odds of incarceration than those from mother-father families. The results
from the timing of departure model (Table 3, Model 1) were also consistent
with the father absence hypothesis: Youths who never had a father in the
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TABLE3
Father Absence and Incarceration: Testing the Instability and Father Absence Hypotheses
Area Under
Odds (z) Model x2(df) ROC Curve
Model 1: Timing of departure 23(25) = 186.51++ 0.75
and no. of disruptions®
Timing of departure
No departure®
From birth 3.061%=* 4.97)
Infancy to age 4 2.017* (2.00)
Ages5to9 2274+ (2.82)
Ages 10 to 14 2.396** (3.09)
Ages 1510 17 2.468+=* (4.42)
Number of family disruptions 1.123 (1.09)
Model 2: Residential instability” 12(24) = 187.81%+* 0.74
Family structure in adolescence
Mother-father”
Mother only 2,113+ (4.53)
Father only 1.103 (0.23)
Mother-stepfather 3.786™+ (4.84)
Father-stepmother 3.899%= (3.55)
Relatives/other 2.882%* 4.25)
Residential moves (past year)
0 moves
1 or more moves 1.412* (2.12)
Residential moves in mother 0.350 (-1.80)
and stepfather
families (interaction)
Model 3: Child Support® 12(25) = 188.93** 0.74

Family type in adolescence
Mother-father®

Mother only 1.932 (1.53)

Father only® NA NA

Mother-stepfather 2,639+ (2.06)

Father-stepmother 3.430* (2.25)

Relatives/other 2.780* (2.21)
Receipt of child support (in nonintact families)

Yes 1.119 0.22)

No 1.123 0.27)
Test of difference for receipt of  p=0.99

child support

Note, Incarceration figures are for first time incarcerated. Incarceration odds ratios are from
multivariate logistic regression analysis. Receiver Operating Characteristic (ROC).

*Control variables: mother’s education, teen mother, race, urban, region, unemployment,
percentage of female-headed household, median family income, median age population, family
income, family size, and age.

PReference category.

“The estimation dropped the father-only category from the model because there was almost
no receipt of child support.

*p<.05; **p <.01; ***p <.001.
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household had the highest incarceration odds. We measured the receipt
(or absence) of child support as an indicator of father involvement but did
not find an association with incarceration (Table 3, Model 3).

Additional Caregivers

Results from the full model in Table 2 showed that the entry of a stepfather
into the household did not compensate for an absent father, as hypoth-
esized through greater supervision or parental resources. In fact, the odds
of incarceration were high for both youths in mother-stepfather house-
holds (2.7) and those in mother-stepfather households (3.9). We investi-
gated this finding further by measuring the risk of stepparent families, as
compared with single parent families, and found that youths living in
stepparent families faced odds of incarceration 3.2 times as high as those in
mother-father households, compared with the incarceration odds of 2.0 of
youths in single-parent families (Table 4, Model 1). The incarceration odds
of youths in stepparent families were significantly higher than those in
single-parent families (p = .04). The odds for youths from stepparent fam-
ilies were similar to those for youths who do not live with any parents.

Coresidence with grandparents varied significantly by family type,
with the highest proportion in single-parent household and the lowest in
stepparent households: 7.2% in single-mother households, 7.9% in single-
father households, 4.6% in mother-father households, 2.2% in father-step-
mother households, and only 0.2% in mother-stepfather households. The
model with an interaction term for a grandparent residing in nonintact
households showed a protective effect in the youth’s chances of incarcer-
ation, with the coefficient close to significance (p = .052; Table 4, Model 2).
When the family structure variables were specified in greater detail, the
results were consistent but not as significant, as there are fewer observa-
tions in the category tested. For example, with a single-step differentiation,
the interaction of a grandparent in a single-parent home reached a sig-
nificance level of p=.066, and in a single-mother home in particular,
p=.092.

Additional Analyses

Test scores. In the series of family models we added a control for the
individual cognitive ability of the youth, as an additional check on the
estimates of father absence. Test scores served as a control for individual
differences in that they captured innate abilities, though they also varied
significantly by socioeconomic differences. The race and income variables
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TABLE4
Father Absence and Incarceration: Testing the Additional Caregivers Hypothesis

Area Under

Possible Protective Factors Odds (z) Model xz(df) ROC Curve
Model 1: Stepparents® x2(22) = 185.69*+* 0.74
Family structure in adolescence

Mother-father®

Single parent 2.043% (4.41)

Stepparent 3.166™* (5.21)

Relatives/other 3,113 4.57)
Test of difference for single p=0.04*

and stepparents:

Model 2: Grandparents® ¥2(22) = 18341+ 0.74

Grandparents (main effect) 2.064 (1.90)

Grandparents in nonintact 0.384 (—194)

families (interaction)
Family structure in
adolescence (main effect)
Mother-father”
Relatives/other 2.511* (5.96)

Note. Incarceration figures are for first time incarcerated. Incarceration odds ratios are from
multivariate logistic regression analysis. Receiver Operating Characteristic (ROC).

“Control variables: mother’s education, teen mother, race, urban, region, unemployment,
percentage of female-headed household, median family income, median age population, family
income, family size, and age.

PReference category.

*p<.05; ¥*p<.001.

had weaker direct effects and were not consistently significant when test
scores were added to the model (the correlation between income and test
scores was relatively high, at 0.4, as was the correlation between race and
test scores). In contrast, the family structure variables remained virtually
the same and were highly significant predictors of incarceration after
controlling for individual test scores. An interesting difference we did see,
however, after controlling for test scores is that grandparents residing in
households where a parent is absent showed a significant protective effect
against youth incarceration (p=.026). In addition, the number of
disruptions during childhood became significant (p = .016).

Delinquency. The multivariate results in Table 5 show that controlling
for all of the factors included in the incarceration analyses, adolescents
from father-absent families reported significantly higher levels of serious
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delinquency than did those in mother-father households. Furthermore,
the delinquency scale had an odds ratio of 9.8 (p =.000) in predicting
incarceration in the 1980 round and an odds ratio of 2.8 (p=.000) in
predicting ever incarcerated throughout the survey years. The second
model in Table 5 showed that the results for the youths from father-absent
households were similar when the delinquency variable was included in a
regression of ever incarcerated.

DISCUSSION

These results showed that youth incarceration risks in a national male
cohort were elevated for adolescents in father-absent households. Much of
the apparent risk, however, could be attributed to the disadvantage that
tends to accompany both father absence and incarceration. Father absence
is more common among disadvantaged populations who contend with
myriad socioeconomic difficulties such as teen motherhood, low education,
and racial disparities. Although these conditions frequently co-occurred
and contributed to higher risks of incarceration, they did not fully explain
the higher risks. This study measured several aspects of father absence that
might explain incarceration risks. The first aspect was the poverty expe-
rienced by adolescents in father-absent households. We found family in-
come levels of single-mother households to be half that of two-parent
houscholds, and as we expected, the poverty of these households did play a
sizable role in the likelihood of incarceration. However, taking into account
poverty did not explain all of the association of father absence with incar-
ceration, and we explored other explanations of the elevated risks.

We measured the contribution of family instability and the timing of the
father’s departure. We found that the father’s departure at different stages
in childhood had a relatively stable association with incarceration odds,
contrary to our hypothesis that a departure during adolescence might
present adjustment problems resulting in increased incarceration odds.
We did identify, however, an association between residential moves, es-
pecially common among stepfamilies, and incarceration odds. Research
had not previously established an association between residential moves
and increased risks of incarceration, although it has been linked with
family disruption, poverty, and school dropout {(Astone & McLanahan,
1994; Long, 1992; Speare & Goldscheider, 1987). It is possible that res-
idential mobility, particularly from family disruptions, hinders the crea-
tion of social capital that has been shown to be so important for positive
life opportunities, including education (Teachman, Paasch, Day, & Carver,
1997).
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TABLES
Father Absence and Serious Delinquency, Self-Reported

Serious Delinquency”

Model 1
Odds (z)

Family type in adolescence

Mother-father”

Mother only 1.423*= (2.84)

Father only 1313 0.81)

Mother-stepfather 1.780* (3.48)

Father-stepmother 1.247 (0.68)

Relatives/other 1.239 0.87)
Observations 2,702

Ever Incarcerated”

Model 2
Odds (z)

Family type in adolescence

Mother-father®

Mother only 1,733 (2.98)

Father only 1.624 (0.92)

Mother-stepfather 2.258* (3.38)

Father-stepmother 2.246 (1.78)

Relatives/other 2.300%* 2.59)
Serious delinquency 2.774 6.61)

Observations 2,660

Note. Odds ratios are from multivariate logistic regression analysis.

“Control variables: mother’s education, teen mother, race, urban, region, unemployment,
percentage of female-headed household, median family income, median age population, family
income, family size, and age.

PReference category.

"y < 01; #rp <001,

Results showed that children born to single mothers, who never had a
father in the household, faced relatively higher incarceration odds than
children who experienced disruptions later in childhood or adolescence.
Although risks for these children were likely to be reinforced by adverse
selection effects because never-married mothers come from a more dis-
advantaged population than divorced mothers, the results were also con-
sistent with the father absence hypothesis. It is possible that a father’s
distance from his adolescent son’s development presents a risk for
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negative expressions of the adolescent’s autonomy. Research has shown
the importance of parents, and the problems in high-risk families, in the
development of healthy adolescent autonomy and positive social func-
tioning (Boykin McElhaney & Allen, 2001; Furstenberg, Cook, Eccles,
Elder, & Sameroff, 1999; Steinberg, 2001).

National survey data show that children born outside of marriage have
relatively little contact with their fathers and that greater contact with
nonresidential fathers does not significantly improve child well-being
outcomes (Amato & Gilbreth, 1999; King, 1994; Seltzer, 1991). In our re-
sults, receipt of child support did not appear to make a significant dif-
ference for incarceration odds either, although these estimates should be
seen as preliminary, given the limitations of the child support information
and the fact that child support legislation has been rapidly changing over
the period studied. However, it may be that a higher level of involvement,
such as parental monitoring and supervision, is necessary for positive
adolescent adjustment in many areas, including delinquency (Furstenberg
et al., 1999; Jacobson & Crockett, 2000).

We expected that in a father-absent household, remarriage of the cus-
todial parent might help a child by providing household income and adult
supervision or a role model of the opposite sex, but youths in stepparent
households faced incarceration odds almost 3 times as high as those in
mother-father families, and significantly higher than those in single-
parent households, even though stepfamilies were relatively well off
on average. Youths in both mother-stepfather households and father-
stepmother households showed elevated risks, although we had relatively
little information on these households because they constituted only 1.6%
of the sample.

These stepparent results indicate that certain processes within a step-
parent family such as conflict or divided loyalties, rather than a father-
absent family per se, might present greater difficulties for adolescents.
Although conflict in the home environment was an omitted variable in our
analysis and would clearly be an important predictor of family disruption,
any additional conflict in stepparent families was likely to be a result of the
reconfiguration rather than a predictor of who chooses to remarry. Spousal
conflict, family violence, and child abuse are more common in stepparent
families than in mother-father families (see Daly & Wilson, 1988). Conflict
is problematic for adolescent adjustment regardless of living arrangement
postdivorce (Buchanan et al,, 1996). Several studies have shown that ad-
olescent adjustment, in particular, suffers from incoherent relations in
stepfamilies and that children within stepfamilies receiving differential
treatment are at higher risk of problem behavior. Parent—child conflict
is also higher in complex stepfamilies (Hetherington & Clingempeel,
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1992; Hetherington et al., 1999; O’Connor, Hetherington, & Clingempeel,
1997).

In contrast to the situation with stepparent households, residential
grandparents —who would be less likely to have conflicting interests over
a child’s welfare —may help protect against incarceration. It is interesting
that grandparents living in mother-father households did not show a
protective effect, but only those in households where at least one of the
parents was absent showed the protective effect. Perhaps grandparents in
nonintact households have a greater caretaking role, whereas those living
in mother-father households may be more likely to require care them-
selves. Recent research on the role of grandparents has begun to explore
the different reasons for coresidence (Pebley & Rudkin, 1999; Szinovacz,
1996). However, little has been written on the role of grandparents and
problem behavior of children (Harrison, Richman, & Vittimberga 2000).
Given the covariance in risk behaviors among adolescents (Jessor et al.,
1991), research on other areas of adolescent risks that have found strong
family structure effects, such as sexual risk behavior, should also explore
the possible role of grandparents and stepparents.

We investigated the possibility that the criminal justice system may
have unobservables affecting incarceration outcomes, including bias
against father-absent youths (see Chilton & Markle, 1972; Cicourel,
1968) or targeting of minority populations. The findings on delinquency
did not point to a noticeable bias in the system against father-absent
youths. Adolescents themselves in father-absent families reported higher
levels of delinquency, and although delinquency was a strong and sig-
nificant predictor of incarceration, it did not take away the significance of
the father absence variable. In addition, the stepparent finding on incar-
ceration odds, which includes father-stepmother families, cannot be ex-
plained by bias in the criminal justice system against father-absent youths.
Although parent criminality is likely to contribute youth incarceration
(Brennan & Mednick, 1993; Mednick, Gabrielli, & Hutchings, 1984; Moffit,
1987), the stepparent finding also shows that the association between fa-
ther absence and incarceration cannot be wholly attributed to that missing
variable because the effects would not be higher in stepparent families.

Past studies have examined racial differences in family and crime, but
results are contradictory (Gray-Ray & Ray, 1990; Matsueda & Heimer,
1987; Wells & Rankin, 1991). If minorities are targeted by the police or
during another stage of the criminal justice process, incarcerated minor-
ities may show a relatively weaker association between father absence and
incarceration than Whites. The incarceration analysis did show stronger
family structure effects for Whites. However, this effect could also
be explained if the relatively few Whites in nonintact households had
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particularly difficult family circumstances. It is also possible that, aside
from any preexisting difficulties leading to a family type, certain patterns
characteristic of Whites in these family types exacerbate difficulties for
children, such as the greater frequency of remarriage or the lower like-
lihood of grandparents in the household.

This study adds to our knowledge on adolescence by showing a series
of factors that can either magnify or attenuate the risks of incarceration for
father-absent youths, including residential instability, remarriage, or co-
residence with grandparents. Although some of these factors (e.g., step-
parenting) have received attention in the literature on adolescent
adjustment, there has been little research on delinquency and even less
on incarceration risks. Research is needed to understand how residential
instability, remarriage, or coresidence with grandparents may affect the
supervision and effective discipline, or positive support for autonomy
because we know these processes are important for avoidance of problem
behavior (Furstenberg et al., 1999).

A limitation of these data is that they do not directly measure the family
processes, including conflict, parent supervision, or adolescent adjust-
ment and autonomy. These processes are important to investigate in fu-
ture research to explore the ways father absence might increase
incarceration risks, as instability and lack of resources did not explain
all of the risk. Studies on certain samples have shown many process var-
iables to be important in the case of parents, including discipline and
monitoring (Larzelere & Patterson, 1990). Future research that includes
these important process variables may also help explain the grandparent
findings. In addition, data with better neighborhood measures, rather
than county-level data, would also be necessary to understand commu-
nity effects. This study, however, provides a starting point, giving us new
directions for future research and policies to encourage healthy adolescent
development in families at risk.

Programs that lend support in parenting, for example, may be more
beneficial to single mothers than incentives to remarry. Marriage is fre-
quently held as a preferred state for children in father-absent households,
and policies to promote marriage are currently held as a solution. This
study showed, however, that although children in father-absent house-
holds should be an important policy focus, marriage is not necessarily the
answer to prevent incarceration unless it is between the two parents of the
child; otherwise, children in single-parent households fare relatively bet-
ter than those in stepparent households. After-school programs, with close
mentoring and supervision from adult males, may be a more practical
public policy solution for male adolescents to develop in an arena without
conflict or divided loyalties.
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Policy efforts to insure the well-being of children during and after
family transitions should consider the potential impact of residential
moves in this realm as well. Although stabilization in a family with a
recent disruption is likely to be helpful, for children growing up in father-
absent households, support in a more ongoing channel, such as connec-
tion to community and institutions, may have a greater impact. The in-
tegration of families into support systems in their communities can protect
youth (Furstenberg et al., 1999). With the variety of existing family con-
figurations, it is important to extend policy on adolescents to the many
different adults in their lives. Youth risk-reduction programs that have
been shown to work through increasing parent monitoring and commu-
nication (Stanton et al., 2000) may be effectively geared toward other
adults in the household as well.

ACKNOWLEDGMENTS

The authors wish to thank Frank Furstenberg, German Rodriguez, and
Paul Allison for their insightful comments and advice.

REFERENCES

Agnew, R. (1985). Social control theory and delinquency: A longitudinal test. Criminology, 23,
47-61.

Alba, R. D., Logan, ]. R., & Bellair, P E. (1994). Living with crime: The implications of racial/
ethnic differences in suburban location. Social Forces, 73, 395—434.

Allison, I (1995). Survival analysis using the SAS system: A practical guide. Cary, NC: SAS
Institute.

Amato, P, & Gilbreth, J. (1999). Nonresident fathers and children’s well-being: A meta-
analysis. Journal of Marriage and the Family, 61, 557-573.

Aquilino, W. S. (1994). Impact of childhood family disruption on young adults’ relationship
with parents. Journal of Marriage and the Family, 56, 295-313.

Astone, N. M., & McLanahan, S. S. (1994). Family structure, residential mobility, and school
drop-out: A research note. Demography, 31, 575-584.

Brennan, P. A, & Mednick, 5. A. (1993). Genetic perspectives on crime. Acta Psychiatric
Scandanavica, 370(Supplement), 19-26.

Boykin McElhaney, K., & Allen, J. I (2001). Autonomy and adolescent social functioning: The
moderating effect of risk. Child Development, 72, 220-235.

Buchanan, C., Maccoby, E. E., & Dornbusch, S. M. (1996). Adolescents after divorce. Cambridge,
MA: Harvard University Press.

Canala-Cacho, J., Blumstein, A., & Cohen, J. (1996). Relation between the offending frequency
(lamba) of imprisoned v. free offenders. Criminology, 35, 1.

Carlson, M. J., & Corcoran, M. E. (2001). Family structure and children’s behavioral and
cognitive outcomes. Journal of Marriage and the Family, 63, 779-792.

Center for Human Resource Research. (1994). NLS users” guide. Columbus: Ohio State
University.



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 35 of 194

394 HARPER AND McLANAHAN

Chase-Lansdale, P. L., Cherlin, A. ], & Kiernan, K. E. (1995). The long-term effects of parental
divorce on the mental health of young adults: A developmental perspective. Child
Development, 66, 1614-1634.

Chilton, R., & Markle, G. (1972). Family disruption and delinquent conduct: Multiple meas-
ures and the effect of subclassification. American Sociological Review, 37, 93-99.

Cicourel, A. (196B). The social organization of juvenile justice. London: Heinemann.

Cloward, R. A., & Ohlin, L. E. (1960). Delinquency and opportunity. New York: Free Press,

Coleman, J. (1988). Social capital and the creation of human capital. American Journal of
Sociology, 94, S95-5120.

Cooney, T. M., & Mortimer, J. T. (1999). Family structure differences in the timing of leaving
home: Exploring mediating factors. Journal of Research on Adolescence, 9, 367-393.

Daly, M., & Wilson, M. (1988). Evolutionary social psychology and family homicide. Science,
242, 519-524.

Dilulio, J. J. , Jr. (1996). Saving the children: Criminal justice and social policy. In I. Garfinkel,
J. L. Hochschild, & S. S. McLanahan (Eds.) Social policies for children (pp. 202-256). Wash-
ington, DC: Brookings Institution.

Dornbusch, S. M., Carlsmith, J. M., Bushwall, S. J., Ritter, P. L., Leiderman, H., & Hastorf,
A. H.,, et al. (1985). Single parents, extended household, and the control of adolescents.
Child Development, 56, 326-341.

Fienberg, S. (1980). The analysis of cross-classified categorical data (2nd ed.). Cambridge, MA:
MIT Press.

Freeman, R. B. (1996). Why do so many young American men commit crime and what might
we do about it? Journal of Economic Perspectives, 10, 25-42.

Furstenberg, F. E,, Jr.,, Cook, T. D, Eccles, |, Elder, G. H., & Sameroff, A. (1999). Managing to
make it: Urban families and adolescent success. Chicago: University of Chicago Press.

Furstenberg, E E, Jr, & Cherlin, A. J. (1991). Divided families. Cambridge, MA: Harvard
University Press.

Furstenberg, E E, Jr., & Teitler, J. (1994). Reconsidering the effects of marital disruption.
Journal of Family Issues, 15, 173-190.

Garfinkel, I, & McLanahan, S. S. (1986). Single mothers and their children: A new American
dilemtma. Washington, DC: Urban Institute Press.

Garfinkel, I, & McLanahan, S. (1990). The effects of child support provisions of the Family
Support Act of 1988 on child well-being. Population Research and Policy Review, 9, 205-234.

Glueck, S., & Glueck, E. (1950). Unraveling juvenile delinquency. New York: Commonwealth
Fund.

Gray-Ray, P., & Ray, M. C. (1990). Juvenile delinquency in the black community. Youth and
Society, 22, 67-84.

Harrison, K., Richman, G., & Vittimberga, G. (2000). Parental stress in grandparents versus
parents raising children with behavior problems. fournal of Family Issues, 21, 262-270.
Haurin, R. J. (1992). Patterns of childhood residence and the relation to young adult out-

comes. Journal of Marriage and the Family, 54, 846-860.

Heimer, K., & Matsueda, R. L. (1994). Role-taking, role commitment and delinquency:
A theory of differential social control. American Sociological Review, 59, 365-390.

Hetherington, E. M. (1989). Coping with family transitions: Winners, losers, and survivors.
Child Development, 60, 1-14.

Hetherington, E. M. (1993). An overview of the Virginia Longitudinal Study of Divorce and
Remarriage with a focus on early adolescence. Journal of Family Psychology, 7, 39-56.

Hetherington, E. M., & Clingempeel, W. G. (1992). Coping with marital transitions: A family
systems perspective. Monographs of the Society for Research in Child Development, 57(Serial
No 227).



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 36 of 194

FATHER ABSENCE 395

Hetherington, E. M,, Henderson, S. H., Reiss, D., Anderson, E. R., Bridges, M., & Chan,R. W.,
et al. (1999). Adolescent siblings in stepfamilies: Family functioning and adolescent
adjustment. Manographs of the Society for Research in Child Development, 64.

Hirschi, T. (1969). Causes of delinquency. Berkeley, CA: University of California Press.

Hirschi, T., & Gottfredson, M. (1983). Age and the explanation of crime. American Journal of
Sociology, 89, 553-584.

Hoffman, S., & Duncan, G. (1988). Multinomial and conditional logit discrete-choice models
in demography. Demography, 25, 415-427.

Jacobs, D., & Heims, R. E. (1996). Toward a political model of incarceration: A time-series
examination of multiple explanations for prison admission rates. American Journal of
Sociology, 102, 323-357.

Jacobson, K. C., & Crockett, L. J. (2000). Parental monitoring and adolescent adjustment: An
ecological perspective. Journal of Research on Adolescence, 10, 65-97.

Jensen, G. F. (1972). Parents, peers, and delinquency action: A test of the differential asso-
ciation perspective. American Journal of Sociclogy, 78, 562-575.

Jessor, R., Donovan, J. E,, & Costa, E. M. (1991). Beyond adolescence. Cambridge, England:
Cambridge University Press.

Johnson, R. E. (1986). Family structure and delinquency: General patterns and gender dif-
ferences. Criminology, 24, 65-84.

Johnson, R. E. (1987). Mothers’ versus fathers’ role in causing delinquency. Adolescence, 22,
305-315.

King, V. (1994). Nonresident father involvement and child well-being. Journal of Family Issues,
15, 78-96.

Larzelere, R. E., & Patterson, G. R. (1990). Parental management: Mediator of effects of
socioeconomic status on early delinquency. Criminology, 28, 301-323.

Laub, J. H., & Sampson, R. J. (1993). Turning points in the life course: Why change matters to
the study of crime. Criminology, 31, 301-325.

Loeber, R., & Stouthamer-Loeber, M. (1986). Family factors as correlates and predictors of
juvenile conduct problems and delinquency. In M. Tonry, & N. Morris (Eds.) Crime and
Justice (pp. 29-149) Chicago: University of Chicago Press.

Long, L. (1992). International perspectives on the residential mobility of America’s children.
Journal of Marriage and the Family, 54, 861-869.

Manski, C. E, Sandefur, G, D., McLanahan, S., & Powers, D. (1992). Alternative estimates of
the effect of family structure during adolescence on high school graduation. Journal of the
American Statistical Assoctation, 87, 25-37.

Massey, D. S. (1995). Getting away with murder: Segregation and violent crime in urban
America. University of Pennsylvania Law Review, 143, 1203-1232.

Massey, D. 5., & Shibuya, K. (1995, April). Unravelling the tangle of pathology: The effect of
spatially concentrated joblessness on the well-being of African Americans. Presented at
the 1995 annual meetings of the Population Association of America, San Francisco.

Matsueda, R. L., & Heimer, K. (1987). Race, family structure and delinquency: A test of
differential association and social control theories. American Sociological Review, 52,
826-840.

McLanahan, S., & Bumpass, L. (1988). Intergenerational consequences of family disruption.
American Journal of Sociology, 94, 130-152.

McLanahan, S., & Casper, L. (1995). The American family in 1990: Growing diversity and
inequality. In R, Farley (Ed.), State of the union, II (pp. 1-45) New York: Russell Sage
Foundation,

McLanahan, S., & Sandefur, G. (1994). Growing up with a single parent. Cambridge, MA:
Harvard University Press.



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 37 of 194

396 HARPER AND McLANAIIAN

Mednick, B. R., Baker, R. L., & Carothers, L. E. (1990). Patterns of family instability and crime:
The association of timing of the family’s disruption with subsequent adolescent and
young adult criminality. Journal of Youth and Adolescence, 19, 201-220.

Mednick, S. A., Gabrielli, W. F, & Hutchings, B. (1984). Genetic influence in criminal court
convictions: Evidence from an adoption cohort. Science, 224, 891-894.

Merton, R. (1957). Social theory and social structure. Glencoe, IL: Free Press.

Moffit, T. E. (1987). Parent mental disorder and offspring criminal behavior: An adoption
study. Psychiatry, 50, 346-360.

Nagin, D. S., Pogarsky, G., & Farrington, D. (1997). Adolescent mothers and the criminal
behavior of their children. Law and Society Review, 31, 137-162.

National Center for Health Statistics (1975). Final divorce statistics, 26, Supplement(2). Wash-
ington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics (1977). Final divorce statistics, Advance Report, 28, Sup-
plement. Washington, DC: US Department of Health and Human Services.

National Center for Health Statistics (1995). Monthly vital statistics report, 43, Supplement.
Washington, DC: Centers for Disease Control, US Department of Health and Human
Services.

National Research Council, Panel on High-Risk Youth (1993). Losing generations. Washington,
DC: National Academy Press.

Nye, F. L. (1958). Family relationships and delinquent behavior. New York: Wiley.

O’Connor, T. G., Hetherington, E. M., & Clingempeel, W. G. (1997). Systems and bidirectional
influences in the family. Journal of Social and Personal Relationships, 14, 491-504.

Pebley, A., & Rudkin, L. (1999). Grandparents caring for grandchildren: What do we know?
Journal of Family Issues, 20, 218-242.

Rankin, J., & Kern, R. (1994). Parental attachments and delinquency. Criminology, 32,
495-515.

Ruiz, D., & Carlton-LaNey, L. (1999). The increase in intergenerational African American
families headed by grandmothers. Journal of Sociology and Social Welfare, 26, 71-86.

Sampson, R. ]., & Laub, J. H. (1993). Crime in the making. Cambridge, MA: Harvard University
Press.

Seltzer, ]. (1991). Relationships between fathers and children who live apart: The father’s role
after separation. Journal of Marriage and the Family, 53, 79-~101.

Shavit, Y., & Rattner, A. (1988). Age, crime, and the early life course. American Journal of
Sociology, 93, 1457-1470.

Shaw, C.R., & McKay, H. D. (1942). Juvenile delinquency and urban areas, Chicago: University of
Chicago Press.

Speare, A., Jr.,, & Goldscheider, F. K. (1987). Effects of marital status change on residential
mobility. Journal of Marriage and the Family, 49, 455-464.

Stanton, B. F, Li, X., Galbraith, J., Cornick, G., Feigelman, S., and Kaljee, L., et al. (2000).
Parental underestimates of adolescent risk behavior: A randomized, controlled trial of a
parental monitoring intervention, Journal of Adolescent Health, 26, 18-26.

Steinberg, L. (1987). Single parents stepparents, and the susceptibility of adolescents to
antisocial peer pressure. Child Development, 58, 269-275.

Steinberg, L. (2001). We know some things: Parent-adolescent relationships in retrospect and
prospect. Journal of Adolescent Research, 11, 1-19.

Szinovacz, M. (1996). Living with grandparents: Variations by cohort, race, and family struc-
ture. International Journal of Sociology and Social Policy, 16, 89-123.

Teachman, J. D., Paasch, K., Day, R. D., & Carver, K. (1997). Poverty during adolescence and
subsequent educational attainment. In G. J. Duncan, & J. Brooks-Gunn (Eds.), Conse-
quences of growing up poor (pp. 382-418). New York: Russell Sage Foundation.



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 38 of 194

FATHER ABSENCE 397

Tygart, C. E. (1990). Self-reported delinquency and natural parents-stepparent youth rela-
tions. Journal of Divorce, 13, 89-99.

U.S. Bureau of the Census. (1991). State and metropolitan area data book 1991 [Statistical abstract
supplement]. Washington, DC: U.S. Government Printing Office.

U.S. Bureau of the Census. (1994). Current population reports, P20-484, Mavital Status and Living
Arrangements, March 1998. Washington, DC: U.S. Government Printing Office.

U.S. Bureau of the Census. (1998). Current population reports, P20-514, Marital Status and Living
Arrangements, March 1998. Washington, DC: U.S. Government Printing Office.

U.S. Department of Justice, Bureau of Justice Statistics (1994a). Women in prison (Special
Report NCJ-145321). Washington, DC: U.S. Government Printing Office.

U.S. Department of Justice, Burcau of Justice Statistics (1994b). Sourcebook of criminal justice
statistics 1993. Washington, DC: U.S. Government Printing Office.

U.S. Department of Justice, Bureau of Justice Statistics (1997). Correctional populations in the
United States, 1995. Washington, DC: U.S. Government Printing Office.

Wells, L. E., & Rankin, J. H. (1991). Families and delinquency: A meta-analysis of the impact of
broken homes. Social Problems, 38, 71-92.

Western, B., & Beckett, K. (1999). How unregulated is the U.S. labor market? The penal system
as a labor market institution. American Journal of Sociology, 104, 1030-1060.

White, L. (1994). Growing up with single parents and stepparents: Long-term effects on
family solidarity. Journal of Marriage and the Family, 56, 935-948.

Wilson, W. J. (1987). The truly disadvantaged. Chicago: University of Chicago Press.



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 39 of 194

EXHIBIT 29



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 40 of 194

OTHER BOOKS BY DAVID POPENOE

'est: Family Change and Decline in Modern Societies

ivate Pleasure, Public Plight: American Metropolitan
Community Life in Comparative Perspective

tburban Environment: Sweden and the United States
Sociology

Housing and Neighborhoods (co-editor)
Neighborhood, City and Metropolis (co-editor)

The Urban-Industrial Frontier (editor)

LIFE
WITHOUT
FATHER

Compelling new evidence that fatherhood and marriage are

indispensable for the good of children and society

DAVID POPENOE

i
N\
MARTIN KESSLER BOOKS

THE FREE PRESS
New York London Toronto Sydney Tokyo Singapore




Case 2:14-cv-00024-JWS Document 53-3

THE FREE PRESS

A Division of Simon & Schuster Inc.
1230 Avenue of the Americas

New York, NY 10020

Copyright © 1996 by David Popenoe
All rights reserved,

including the right of reproduction
in whole or in part in any form.

™ Tw .~ and colophon are trademarks
of Simon & Schuster Ine.

Designed by Carla Bolte

Manufactured in the United States of America
10 987 6 5 4 3 21
Library of Congress Cataloging-in-Publication Data

Popenoe, David, 1932~

Life without father : compelling new evidence that fatherhood and marriage are

indispensable for the good of children and society / David Popenoe.
p- cm.

Includes bibliographical references (p. } and index.

ISBN 0-684-82297-0

1. Fatherless family—United States. 2. Fatherhood—United States, 3. Fathers—
United States. 4. Paternal deprivation—United States. 5. Children of single parents—

United States. 6. United States—Social conditions. L. Title.

HQ756.P65 1996

306.874'2—dc20 95-46233
CIpP

Filed 06/10/14

Page 41 of 194

PART ONE: FA]
1. The Remarkable Decline of Fatherhoc

2. The Human Carnage o

PART TWQO: FATHE]
3. Victorian Fathers and the Rise of the Modem

4. The Shrinking Father and the Fall of the

PART THREE: WHY FAT
5. What
6. The |

PART FOUR: C

7. Reclaiming Fatherhoo




6¢1

Ul punoj uaag AESISATUN JABY SIDUAIRJL APUILNIP 108 pue Apuaid)
1P MUt A3Y] "2100 I 01 TUAIJJP 21 SI[BUIY] PUE SLUl ‘SINUIEIIUNS
Aaers a2 andsa@ “Buniq AJLreuTpIo JoU Op UIIOM JE Sampenb 2jqe
-ooe[daut pue anbrun ‘pyiyd e 01 sinduy aansod jo Aewre ue Futiq—uaw
—s1are} Aured pinpl 10 Jnpe puodas e Ajpraw Suraq puodaq ing
“[[24 SE SIDINOSAY JTWOUOID 210U IpLaoid
01 2qe 2q A1} J[ AU "SAIBID0SSE H10Mm pue ‘saduerutenbde ‘spualy
‘S3ATBAI JO SHI0MIIU [B100s JUSIAJIP 0m1 01 $59028 JuLiq i A31p pue
‘Prud e o1 «aammadsrad pue spmis 102K Sunq Ajqelreaut [u Synpe
Om] SUIZUINS §,I9Y10 [OBI O1 2INGLIUOD PUE $IIDUIDYIP 5,19Y10
yoea 1ve1unod djay ued Ao ‘1ayloue auo [jads pue 1oddns Ajuo
J0U UBD SINPe Om] 'S1eaA U3d1Y312 15e9] 18 10} dOISUOU SINUNUOD L]
Alapoe Sunsneyxe Udljo pue ‘qyssans ‘Furpuewap e st FULIRAIPIYD
“1uared U0 AJUO LAIM UIPYIUD 1240 ITEIULADPE SNOULIOUD UE JARY WA
1O 21eD {E1 01 SYNPE OMI (M UAIP[IYD I1[TEd PITEIIP Sk ‘10E} U]
1o PIUD U1 i Atanoe jutof ul
SuiBeBua pue 10 Sured uosiad a1 10} uONdIeE pue uoTENWIPE $ass1d
X pue ‘o1 sniels saad Jjo sypads ‘safeinosud ‘sisisse oym Auvd paty e
“1[NPE 12UI0UE JO IUAWIIA[OAUT DUE ATIGE[IEAR 1 U0, A[aedy spuadap
plyY pue I2ai33ied fedivuud usamiaq uonodeinul jo Aenb o ‘parou
sey Jeuuaiquajuolg aup) 1si3ojoyddsd feruswrdojaadp paysm3unsip 2
Sy "URIp[iy> SulsTel Ul U0 UBYl 12112q 1e] IR S)Npe oml ‘[enba Fulaq
SBUTYI 12O PWIOY A Ul Inpe puodds e Juraq jo 1nsar iy Ajduns
$1 ‘951102 J0 ‘Tuawdo[aAdp PRIy O INGLIUOD SIAYIE] 1BUM JO UM
Aes Smsudis e u—ipm
Se 1oylow SUAIP[YD Y1 ING UAIP[IYD S1Y Siyauaq Apeid Ljuo lou
I3Y1B] PIA[OAUL A ‘9IS [BUS M Sy "UONSIND [BONID SIY1 O] SIamSue
apuoxd o1 sidwanre 191deyd ST ‘SA0UDS [BIDOS A1 UIOY IDUIPWI JO
Aeire ue uo Sumelq ¢s1a1deyd I21[IE3 Ul PISSNISIP Saouanbas
-uo> aanedau punojoid Iy 21LI2UT PINOd 20UISqe 1Y 1By}
yons ‘safjiwe] pue UIPJIYD 10] Op AENIOL SIIE] 182 1 SI 1By

20(] STOYIR O(] TRUM “G




3sal Fuiaid uj "240] puUEB ‘31D ‘1udWAFeInodud ‘UoUdNNSUL ‘IdUE
-pIn3 UAIPIYD 113171 313 01 Pa12adxa are Aoy “SULIBAIP[IYD Ul 3]0 1921
-Ip 9jqesuadsipur ue Aerd 01 WOD 2ABY S12U1E} ‘UIDS SULEIP[IYD I
o) U0 SINPE J[RUI} PUE J[BUL JIYI0 ISOW [IIA "SIUID0S WIIPOW
ul op SIIEE] JBYM JO ADBUNS I YNens Ajuo uoisiord pue uonodalold

SYAHIVA 40 SNOILNEINOD INOINN dHL

'S30INOSA IPLA
-oad 01 AIGe STy saajoaun ‘UBW B 10} ‘papasu Juraq ‘aspa Jurpiue
UBl 2I0J ‘SIAY) Aq ,PIpIau, 3G 01 JUEm 1SOW SI[BL ‘Saieul I3l
Aq ,paysuayd, 2q 01 1uem 150U Sa[ewdy se isnl 1yl pres ualjo st 1|
¢..’OP U2 Se 21 se 3011 A[y3nol aleul e w s1adsoxd fernueu
-1y poo8 anfea, uauiom ‘AEPo1 U2Ad 181 SpUY Y ,, WOPIUD] [BWIUE 3 Ul
D101 I[LII] 10] SISEq alsEAIdd PUB JUIDUE 1SOW I 3] ABUI SIDINOSAL
19[jO Oym SI[EW 10} 3oualjRId I[eLd) I JO UONN|OAI T, ‘PAIOU AUD
-1 sey ssng N pueq sidojoyodsd Areuonnjoad sy Solew Se paidIds
are sopew uoseal Areurd e se Sfuel enuslod SUIUIMPEII T9A0 PHOM
U1 ‘PIIPU] SWING [[2M-OP-I3,3U UBL] UWIOM AQ PIALTIOIS JI0WI ATe SIeu
ma] 1aproid 201m0sal € 3q 01 I[EW 3 193dxD [[US ‘Sa0IN0sa S Aqiure] i
01 2INGLOU0D AW SIAJISWIA) A1 ONU MOL] 1211BL OU ‘LISWOM 1SON
“W1$I-][3s
PUE 1I0M JO 3suas suewr e 10f drydonsered uajo st ‘ajdurexs 10§ ‘qol
€ JO §SO] 9] Ia11ej pue 3few Jnpe ue 3uraq jo Aenb ateuw ue 150UIE
ST SuruuImpeaIq 18yl [99) udw Auew ‘paspu] Aerd 01 pafppduod Afeiow
[22] BOLAWY Ul AW AJILe] 1S0W 16yl JUO PUE ‘I]01 J[EUI [eSIdAIUN B S1
3] "PAUNOISIP 3q SueW ou Aq PINoYys uaui Jo 3jo1 Iapraoid ayp ‘us
"2q paau J1 19p1aoid 21 3q pue ul
da1s ued 1uaWWaA03 1 1EL) UOTIEZI[EAI B SI I TIA0IO "UIUL AL
Zunooj [enba 1sowre e U0 SIFUULMPEIIC G MOU UED SIAYIO "SNON[)
-1adns se s1911ey jo yutp Aepol 3jdoad Jw0s 1Ll 19pUoM Ou ST 1T ‘UYL
‘3101 121B] ATuo 21 Se Jo yBnoy st Juipmoid reyqn 2218ap 2 O
Aj[eouo1s1y peardsapim Uaaq 10U Sey ‘SINID0S [ELnsSnpul Jo
Afiuue)y Iea[oNU WIIPO 2yl Ul w1911ed 3 T2UULMPEL] JAISMIXI SE [l
3yl , uure] Yl pajlom, A[eardA1 uswr pue uawom 10q $aNID0S [eInl
-[noude Ul (1319188 91 UBLIOM 121Uny Y UeU sem 11 A[eutdu( sans
-100S padsueape ul Aepo1 op A3yl se isn[ ‘uawom [Im sl 31 Pareys
Areo1d£1 aaey waur 13} "URIP[ILD PUE SIALM IR LIlM SIDINOSII 250Y1
2IeYS PUE SIDINOSAT I2ured 01 paldadxa 219m K3yl ‘SIA[IUIE) IAY) 10]
s1apwoid utew ayr uIaqg OS[e Ay UdW AIOISTY ueWINY Inoydnory L
“Buiquunyd 2y Suwredas pue ‘saxoq
Aaeay Bunyy ‘sain Suidireyd 10y ajqesuadsiput aso1d D ‘smolp] UelIom
K1282 se  ‘pduans Apoq raddn, aiowr 1uad1ad ¢z 15e3] 1B JO 23e1uea

« »

6T ¢0Q s4ayInd oQ wim

-pe 1epuad 1Yy "sasn 1y1o o1 Ind am uajo st duans pestsiyd nap
‘3s1n02 jo ‘Bundaoid ur pafrdua Ajjenioe 10U 0B USW UIYM UIAT
7.’ S1a1pe] 1wanbunap yorordar pue ‘s3ued Jutuzieaiy aseyd ‘(pnok uel
-19 1UOIJUOD O1 SUI[[lM PUE (B UIW INOYILM Spooy1oqyBiau are sIayie)
moyIm spooyIoqyBIaN “safetu Jnpe £q 1583 1 10 ‘s1ayie) £q padIojud
a1e Lo 1nq s1ow £q 195 3q AR SPIEpUBIS POOYIOqUSIAN], PaALas
-qO sey uosjip "O SWe( Sy 19PIOSIP PUB UOISIIUI U101} SPOoYiog
-yS1ou pue sawoy 1yl jo s1o1om01d pue ‘anesse pue adel WO S
1911 Jo 510103101d ‘IdUOI w0y suos 13yl jo s1o10101d ‘s1afuens
4q 9snge priy> woij s11ySnep 113yl Jo sio1datoid se 10e Ssidyieg
'SSAUTYAsN STY PIAIINO sueal ou Aq sey 10122101d Se I[eW AP ‘SWI)
-s4s aonsn{ [eurmid pue ‘satuie ‘s3010§ 2d1j0d jo asu ay Adsag
"Y2Ep 31 Ul Aeam I PEIY 10 UAIP[IYD PooyloqySu
u22:13q 148y 21 dn yeaiq 1o preay st astou afuens e uaym 1y
1e sireIsumop 08 01 paidadid st ouym—ajqe(iea JI—urw Yl SKesme
1SOUIfE ST 11 9]qRIAUNA OS 10U 1B SA[TUIRY UM Aepol Uds] d[(eIdaujna
AyBuy a1om s10132101d djew INOYIM sarfrue} ‘1sed SaWm uf “$HYSU I0W
{e1 PUE JA1SSIFER 210w 0s[e d1e A ‘UIWom uetp 18uons Afredtsiyd
3q 01 pu1 SIEN "UIPYD pue UWOM I10] 1opaoid pue 10102101d 319m
uonnyoad wewny ur pakerd Ajqewnsaid usur 1ey sajo1 Jape 151y YL

ONIAIAOY ANV ONIIDII0Ud

1oddns natp ur 20UIPIAI DUIDS
[B1205 JO ApOq B 3ABY 1811 S1led1 A[12U1E] 3SOY1 01 HO0S [[BYS | 2191 90ud
-1adxo reuosiad 10 uonmur uo Apsow paseq pue aanendads st Sunum
a1 Jo yonyy 1e21d st s1010k) d|qissod Jo 1s1] Ay Suq “0u op A[UEUIp
-I0 10 ‘10UUED UWOM T ¥Sel STy1 01 unq uaw Jeysm jo o1dol ap uo
UM UI3Q dABY SIWOT AUBIA "JJT] UT PIIDINS 01 4L ISNUL 3 SInea
[BIMI[ND 2SO UIPTHYD ST O3 JIuISwen 01 41300 JO SIAQUIIW JATINTS
-u02 3¢ ued A3y 1811 05 uaIpjIyd siy asted djay 01 Mse1 s 1ayie) e St 1]
“afew 1npe Aue i digsuonerar e yons aaey o1 A2y
$S3] TeJ 1 1a1iR} [e0180]01q siy 10 19y i dysuonepar Sunneisns pue
35010 B 2ABY 10U S20P OUMm PJIYD B ‘S3N3100s wapot ur Af[enadsy “apeur
191710 AUe 3o eyl uell 1212218 18] A[[RIousd st priyd 21 jo Surag-[am
A1 ut 15311 paseq A[(ed3ojolq SIY I3I0W S PIYD i 01 N [euon
-Owa pue [enxas 31 AJ[ensn ‘os[e g p[Iyd sty 01 a0 dnauad I sey
Auo 1ou oy ‘smels Aued-puy Suunpua 10y areprpued qisnerd 1sow
W e} Aq st 1awpey ed18ojolq oY1 sindur asayy Suuq o1 uosiad £y
150w 2y s—uew Aue 1sn[ 1ou—aiaiey [ed150[01q Y1 1IA0IIOW
uwdo[aAap Pliyd 10§ 1uELI0d ST SIIUIIIFIP 353Y1 JO UOIS
-sa1dxa 211 uonedIpil A1943 £g 101aBY3q Ianonpordal pue [enxds pue
‘A1anisuas £10SU9s ‘ST[R{S 21111302 ‘1243] A11an0E [e12uad pue uoisss153e

ANDWN sAYIng Ky OF T



.0 NOK MOYS U 13] “UO W07,
‘drysucnea1 Buryoess 1o digseonuaidde ue saquasal Apuanbay 1t pue
‘s[[efs Terudwt pue feo1sAyd jo Sunsal aannadwod ay annbaz eyl yiom
-wiea1 pue sowed [edisAyd 10w SIAJOAUT 1T UIP[IYY 1apjo Juowry Sur
7] pue Sudunoq 10w saajoaut U s1uejur Suowry ¢ yseordde ajquinm
-pue-y3noi e pafjed udaq sey leym jo Junsisuod Ajesidlr ‘Sunoxe pue
Sunemnwns Afeatsdyd yroq aq o1 Ly st Aed  s1aqieq aouesyuds
ensnun aaey o1 swaas Aed jo 3jM1s s191E] A1 ‘sBureq UeWINY 10
g'S90uaNnbasuod feruatudoaasp aAneSau jo A1atrea e 1ans sanwnoe Lejd
1uRYns ut 98e3ua 1ou op oym Buudsp "sapmis [eunue jo Jurpuy
13021 1wenodur ue st siyy 1uawdoaadp 1atef 10§ [BdULD 3G 01 stead
-de Suno4 Jtp Suowe suwio] snouea ut Aejd ‘pIUTUIIZGP 3G 01 SUTELL
-21 2ourewrodun [y su yBnoyayy Apysy uayer aq 1ou poys Aepd s
-] 19 “BUD{E12TED 111 SN 210w PUads 01 SIATIL) ISOW I0] ISm 3q PInom
1 pue ‘sisjuria] uetrelne3s o1 Jurqnon aq Aewr sy Subfelared uely
asouwr Aeyd aziseyduwia 01 puAl SIAIE] ‘30UISIAOPE YBNOIN Iq S,USIP
-y oy wox] Aejd st JuLayie] JO UOISUIUIIP PIYOO[LIA0 UNjO Uy Av|d

“Buwreazppyd wnundo 10 143U umo st ut JueLodunr suonedIput [fe
4q 1nq ‘op siaiout 1eym 01 Areruswsa(dwiod AySry Ajuo 1ou s—ajhis
Bunuared [erads 1YI—Op S191E] 1BYAA "SIAUIOW 101} ANUIIP 2
7] & s3uny) op S1dIE] ‘UAIP[IYD YIM SUONORIAUL JIB1] JO [[2 ISOWe U]

$2)A3S Sunuaing Juaffigq

“Buureagpiyd pamun pue A1mostord s[euway
a8eua21 jo uonuaaaxd I 10§ [BONLD ST S13Ye) jo ndin A Moy mopaq
3935 [eyS pn "SUDIINS SSI] OU 31 SID3YJ2 91 ING ‘SAOQ SSI[IaUIE] Uel]d
ay1] ur 23e1s 131e] B 1B pajeiueapesip A[je1ousd are S8 ssapayieg

“SI93XED IT21 UYL [NSSIIDNS 2I0UW ‘[eIdUad Ul ‘dIe S1aY]
81 2amu0ddns qim S UIWIAIYIE PUe ‘20uapuadapul ‘Ssauaanias
~e noqe wed| AY] "pliom paleuruop-ajew [[os e ut Suidod 10} pasu
£aq1 syipfs a1t Ajeadsa ‘saa1| [puOIsSsajo1d puE MI0M 11D UL In[BA
JO 3q [[wM 1B YINW SIAIL] NY1 WOY Wies| s1lydnep ‘uouippe uj

‘AqLI0m-2A0] 218 A3 T WIBI] A1) ‘SIDUIE] T Aq
paso] Sutaq pue Fuwoy ydnonp Kpuenodur 150 SIAYRE] 13 193ds
-21 pue 240] A3 Te1 urwinsse urede ‘SIAl} AU Ul [e1dads IS0 ST oym
3[ew Quo 2y woyy Anumwa) umo 1Yl ewadde 01 uresy 4oy ooud
-12[Ip pue AoBWINUL ‘1SN [ENX2S01219Y INOGE SIAUIE] T2Y1 WO Wied|
A3y] "udw 01 Jle[I 01 MOY ‘SIALIOUI A1 WO 10Ued Lt S ‘SIayl
-] 11211 WOIj UIed] ISnui [0S 491 Ing "UlBWOp SIANYIOW I3yl WO
ATy 0s Aeme ¥Balq 10U PIIU SIANYINED 1YL SUIS Y1 UT SUOS 10 SI
11 UBL] 121SED JBYMIUIOS ST s121ydnep 10] pooyinpe 01 Aemiied ayj

€T ¢0Q syind o wym

“2ouajota pue Louanbul[ap a8eu22] 01 auoid
210Ul YONUI OS JUIOIAG SIAT} TN UT Seut INPE B[ OYm SAOq YIIYM
y3nonyp ssad01d 3 e [EIDP Ul MO HOO[ [[BYS /A Iopualua uxnjo
sdnoid 19ad 33eua21 JfeLl ey 101ABYI] [EIDOSTIUE U1 01 pue s123d 1211
01 A[2415590%2 WIN1 ATLESS203U [[M SAOQ 23eu2a] ‘punole safeul I[npe
IMOLIAN 2ATYDE 01 JUOE UBLIOM B IOJ NDYJIp A124 J1e SAoq Suistel 01
Fuuq waw yei Huoyme pue 2unddsip sy ‘sdoq aFeuadn jo 10wmeYq
ay1 3urjonuod 10} wenodwy Ajferadss are spppow 201 W NPY

L U
13Y1e] papunom e syed ‘ad1oeld [EDTUID 2AISUIXD Umo sty srd uat
0.€ Jo Apmis [eUIpMIISUO] B UOC PISBQ ‘U0SIdYSQ [dnuies 1sumerydisd
1BYMm ‘AIUnosew Jo asuas paidrjuod Ay e im dn moid uanjo 11
-] 1uasqe 10 ‘unadwodur ‘Fundafar e dusuadxe oym suog x3s IS
-oddo a3 01 £jqerdadoe a1eja1 01 MO pue ‘TUIPUIAIPUI PUE IATLIISSE
A]qenns aq 01 Moy 1MOGe ‘1UAUIAAANYDE pue Lriqisuodsal sjew 1n0ge
SIdUE] 1121 WOIJ UIEd| SUOS 'SUOS I Ul SITEN] IIJBILYD Ul NISeu
Aprendordde jo 1uswidofaadp a1 uo 10eduIl SNOULIOUI UE J4BY UL
‘watp 122dsa1 pUB IA0] SUOS I 1Byl SUILINSSE ‘S1AUIL] PAAJOAU]

o'SIaYIe] 1211 Y Surpuoq pue 3uidnuapt ySnoug s
op AeordAr £y s1dLI0W 10U JO BUAIE 3[EWd) SUTLIOJUIOD JY) WO
Keare Hea1q 1snwt dn moi13 oy se soq aours A[pedadss ‘suonisuen
MNOYJIp 1SOW S,9JT JO U0 ST POOYUEBLI JATDILISUOD 01 POOYA0q W)
IJIYsS 21 SUD[E "UBW B 3G O) MOY ‘SISYIOW I} WO 1ouued 431 Se
‘STayIe] I9Y1 WO Uled] SUOS ‘UOTIBIIUI PUE UONEIYNUP! ySnoryy
¢ 'STEIA npe A[TEd S UAIPIYD T3 JuLINp 191e] s1eaf 1U2P1A3
2q [[M PUE SIAT] 131e] S.U21p|1yd 3501 uo 1dedurr 1uesyrudis e sey ud
-sajope are L1 uaym pue Sunok are A1 uaym 10q ‘SIAI S UIPIYD
IR Ut s1aiey jo uonedonied aasuodsar a2y 0 Aiumiew pue 20U
-adwod 1s1ea18 ured wayy djpy wed e UAIP[IYD 10] S]9POW PUE DU
-tadxo Juentoduwr apuoid d)gejeae 218 oYM SIIIR], [PIPNPUO MILA
-31 2reasal 11 B Sy ‘sdiysucne]aI uewny un 33eIUeApesIp pIylen e
1e 21E X3S UJE3 JO UAIP{IYd paaudap-1ayle] ‘S[apow [0l [BW JO HOr[
104 "SI31YZNEp 21 PUE SUOS 1131 10g 10} S|2POW 2[01 e SI1Ae]
+, 11 TB3Y 10U ‘UOULIIS B 23S 01 TURM UIPIYD),, ‘PlES
30u0 2uodmIos Sy "s3ssadoid Fumures] 1utod 1sowr 21 jo auo st ‘Buy
2pouw 10 ‘uoneNw] ‘|3poul (01 B Se Suialas s1 ‘pa1o Apusnbayy 1sow
a1 Ajurearad pue Tayie] e 3uwdq Jo sanienb 1uedyIudis 150Ul A1 Jo JUQ

S]2POIN 2]0H

"S3W021N0 DIy NJssa00ns 01 patejal A[Fuons
2l ‘uinl Ul ‘SIdYlej jo suonnquiuod anbrun ayj ‘Sulig sidyiow
1BUA WIOT] JUDISYIP 21t Funjiatuos uaIpiuyd 1 o1 uuq usw ‘sFunp

LNDIN s4yId Ay 7H1



15e] JO sueLeundsIp,, 9 U 2AY AYMAIIA 1SOUI[E SIAIE] 1Ly ]
"p13u pue Areniqre 0ol 3uiaq Jo PISNIOE AT SIAIE]
3 7JOs 001 FUraq JO PISNITE UO IIE SIFIOU ‘ISINOD JO ‘UONIUD
-s1p s1y1 uo paseyg ‘sajdound pue safir uo A[21 A[LIESSIIIU ‘SIIOW [0
Surpueisopun 1e133ds, ) NOYNAM ‘SISYIE] "TUIWOW I JO SUOTOWD
PUE SPIau s P[IYd 311 Jo SUTPUBISIIPUN JATNIUT 210Ul B UO paseq Adut
-u133s ST 1] "1X21U0D PUE POOW §,PIIYd a1 01 parsnlpe s1 pue ‘Suturedreq
10T SIA[OAUL ‘W 01 WM WOL 210Ul SILeA UTAOSIP SIFYIO |, 9AIS
-uodsar, aq 01 spual SIAYIOW O JBl JTYm ULM), 3 O1 SpPudl SIa
-g] jo yoeoidde Areundidstp 9y ‘st 01 uonIppe W Ing | "dAMEILIOYINE,
pue ‘Jutuateanyl ‘inpamod 310w 3G 01 UIPTIYD Aq UIIS I AIIYMAIIAD
A[renuia s1aie) ‘qi3uans pue azis 1918213 1131 Jo asneoag durdosip jo
eaze o w1 A[Suons dn moys oste sajh1s Sunuared Suusgig undosig

-uoddns 10§ 19110 31 pue IFua[[EY2 10§ JUO ‘SSIUPIIE[aL
10§ 12110 91 pue 0upu2dapul 10] SUO 19W g ISAUW 1LY SPIAU [eNp
QAT WAIP[IYD 1B SI 183[0 St 1BYAA "(BUIdG-[[am LLII-FUO] S PIIYD € 1PIM
op 01 Fuii1949 Ssey Aem UMO SII LT ‘3SINOD JO ‘UDIYMm) Fuiaqg-[asm 21e
AIPaUIUL S, PIIYD Y} UO SNO0J SIAIOUI ATm ‘1uuido[aAdp ULLA-193U0Y
S,PIIYd 11 10] U1IDUO0D 10w ssaidxa sIayie] JBY) PIES SIWNAWOS
st 11 uawdopadp [[e1240 S PIIYd B 01 2dueLodwy SNOWIOUD JO pue
Bupjus §1 sajl1s Funuared apewa) pue e jo Areiuaurd|dinod YL

¢y UIOP33Y JO ISUIS
¥ $2102519pun _ Spioy Appep,, 253Ut JO Yde I19PINOYS STY 1940 ¥2eq H0O] 01
dn 12y doid 10 ‘1591 STy 15UTESE ST ¥IBQ I 1BYI OS PUNOIE 13 UINI ‘TIe Y}
U1 19 S50} ‘1091U0d 242 yew pue NSUd] S,ULE 18 P> ) PloY [[om Ar
121718] € ‘1Se0U0d g A1Undas pue ‘iuLem ‘uojwod Jurpuoid ‘sisealq 19y
premol dn Aqeq aup deim o1 spua1 ays ‘Juejul 19 dn $HOId 190U B UIYAL

19110X3 01 19pI0
Ul D101 35N U1J0 210U SIAYIE] ‘LIOJUOD PIYD B JA18 01 J9PI0 Ul [o1ol
9N SIAYIOW I[IYM 1B} SPUT ‘SIIUIE] JO SPAIPUNY PIAIISO PUE SPEP
JO spuesnoil pamaaraul sey oym ‘ondeys 237 poua| 3st3ojoyd4sg
‘PIaY 218 siuejul Aem a1 Ul dn MOUS UIA3 SIDUIIIJJIP I[eWd]-3[BN
‘sdrysuonepai [euos
-12d121ut az1seydwad SUONESI2AUOD | SIATOW Jo 1u1u0d 3y Surdernod
U2 A[[EGI2A 2IOW PUE IANIIIP SSI B A1 SUCTIESIIAUOD PIPUIIXD
ut 93eBud 01 pue s3Urad) NI TeYS 01 AJMI] 2I0W YDNW AT SISYION
Awouoine pue 2duapuadapur JO SANSST 01 BT USYO IO SUOTIESIA
-U0d SIAYIE] ‘TUIIUOD U] "3DBJ-01-9JB) INI0 U0 SSI AP {$oyads uo
Pasno0] puE IANJ2IP 210U 3] 01 PUE 19]2L1q 9 03 PUI SUONESIAAUOD
(S19UIE] 4 UIP[IYD IR M 1EDTUNUILIOD SIDYIOW PUE SIAIE] Aem
ap ur dn moys saj1s Sunuased ur $I0UBIANIP [EIUSWERPUN] ISIYT

GH1  Jod syind oQg wym

(,’uTuareany 31, 3q 01 ‘AUIN I} 1B ‘PIIIPISUOD LM AUt Tey)
SOMIATIOR PapNPUL YOIym S3unno AJie] snowea ApUOj I9QUIdWAL S13
-ySnep umo Ap) ‘uuiols Jurwod I pue Q) INOGe PIULIDUOD I0W
3G ([ SIPYIOW I[TYM ‘O BINXD YT I O1 JUem [[m SIIE] ‘SPoom
ayp ut Sunno ue uQ ‘sBuep sqissod oy moqe Furkuom ‘snouned
3q T s1atpour Ay ‘Sums 19U AU uo uostad a1 vep #ydly TySy
1343 ums 01 PIIYP At 138 01 AN [ju s1atpe; ‘jduwexa 10y ‘punoidierd aq
uQ A19Jes Teuosiad pue AILNDIS [EUONOWd SSINS ISEAU0D Ul ‘sajo1 Fu
2{e121e0 IIP1]1 UT SIPIO “20uapuadapur pue ‘unfel ysu ‘anentut ‘a8us|
“EyP ‘uonnadiiod $sa1s 03 PUal SI9YIE] ‘SANIATIE SULEIIP[IYD 15110 121
ut se s se ‘Kepd oy ySnory] aouspuadspuy Supypp yspy ‘uoynadwod

erAreunIouqe paAe[d 10 uaIp|Iyd se Aejd 10U PIp IS SIDIIPINI U]
Jo 1u3d13d gF—2ouapIoWod uo paseq 10u Ajqeqoid e SEXI] Ul SIAIIP
-InW PaIdiAuod Jo Apnis e Jo sSUIpuly 2y ‘Sfeurwro inpe Suowe Sur
-{9B] A[qe10U 1ED B ST [OLU0D-J[3S JBY) PUNOj JAEY Suewiny SUOwe sat
-prus puy ‘uoissaidde 1a1e] uljjonuod 01 [eNId are pooypyo ut Aefd
JO SUIIO} UTELdD 1B PUNOY JABY STEUINUE (1A SIPrUS [eruawadxy
1. SN2 [RUOTNOWId SIAI0 FmZIuF0031
pue suonows umo 1y Sunendar ur sdnderd uarpmyd 248 109j5e ul
‘SR s1aypey 1R i Sukeid JO 1XA1U0D AU Ul SUOnourd pPajreyd
A3y s [2ap pure 2z1u80021 01 MOY INOGe SUOSSI| [EINLID UIEd] UIIP
YD, ‘PIPNOUOI (UIDIPI JO IMINSU] 21 PUE SIDUIDG Jo AWapedy
[puonEN Y1 4q paiosuods dnoid e) [PUNOD) UYOILISYY [EUOTEN )
JO SamIuie] PUE UAIPTIYD) UO Pleog I AQ PIUISSE 21TWUIOD Y
. UMOp 1 INYS, 01 udym pue  ySnous s1 y3nous, uaym
utes] LY1 1y, d]qeadadoe 10u are U0 Tedtsdyd Jo suLio} 1o pue ‘Fuy
Py ‘Buniq 1en urea] Appmb Aensn ¢ ¢ - s1aIey MR M Isnoyysnor
oym URIP[YR, ‘Uadxs 3uo 01 BUTPIOITY TOHUCH-fIS SB UMOLD] BN 110E
-Teyd A Jo 1uado[aadp A 10§ ‘SpIos 10 Uu—uoissaide pue 2ouvo
-1A 3pNOUT 10U Op 1B 101ABYaq JO stuioj d[qerdasde Aeos jo 1uawdofaa
-op a1 107 1wenodur Aprenonred aq o1 sreadde ejd s1atpe uatAsAYOE
OTLISPEDE U 32UZPIUl 0) SUONOLWD jo Juswadeuri i won Siundue
seare 1uRwdoppssp ppye w dn umoys daey Aejd S1atigf Jo S1yauRq YT
or'SIaYIe] 12171 1w Ae[d 01 350D SpIry 0M1 UEY1 d10W ‘s1auired
Ae1d Jo o10y0 € UAIZ 219m OUm SPlo-1ea-347 Jo Aprus auo uj Ked
J0 31A1s Bursnore AqreotsAyd 210w s1aey may 1apa1d 01 weds UAIP[IYD
‘1589 1B ‘uni uoys 3yl uj ‘3ded umo s Pplyd iy e pasdoid o1 ‘g
u1 3q 01 ‘Aerd 211 1amp 01 Anuniioddo 2yt Yiwm priyd ayr apaoid
SIIUIOW [943] SPITYY 2y 1B, 210ut aoejd axjer o1 spuai Aejd s1afiop
TP ST 4pld s19tiow Ing Op SI9YE} UBLR UAIP[YP M dtow Led
A[erade SIDIOW ‘UIP[IYD IRYI (M dwn 210w yonw os puads £
3snEd3aq ‘18] U] "UAIPTIYD Iyl Yaim Aejd OS[E ‘ISIN0D JO ‘SIAIOP

LMD SaID KM b



~BJ B IlM P21B1D0SSE A[FUONS ST Pliyd pue I3i1e} uU3am1aq Surpuoq Area
Tey1 10e] 911 ST aouertodu [e193ds JO ‘[[am SE UIP(IYD J93UnoA 1ap uo
1edut 1UedyTudIs e 2aBY UED 4312 ‘$15338NnS Passnosip 1sn{ yo1easal a1
SE INg "1DBIUOD 1D3ITP IOW IABY A3() WOYM [Im ‘UDIPJILD 13P[o It
1O Saal] A1 ul enuanjjur ATEads? W00 19A0 PHOM 1 SIAIE]
7. JuauIdojaadp
[E1D0S pUE [PUOTIOWId ‘[en1dafAiul S piyd a1 10§ 1uentoduwn Ajpuwanxa
s1 1a11gy 2y, dn swns 1971g g Arudy pooylalie} Jo 1uIpnIS dwnduoj
pue 1s13otoya4sd parou a1 ‘uswidopaaag pryD) Ul S10100J [puiaIpd S
-lUD puv SIAYID] YOO UL SIY UT 3DUIPUAI PAIB[NLUNIIE 33 FUMITA
31 121V (¢'3q [{ UIP[TYD ISOUI IjI| UL JJO 12113q IYI—SPIdu §,udIp
14D 11341 01 JANISUIS PUB ULIEM JIE SIAYIE] I FUIUNSSE—UIIPIYD
1211 JO SaMIATIOE ABP-01-AED U1 U PIA[OAUT 3I€ SIIYIE] 1811 10U Y]
“JUIWIA[OAUT 12118 JO 19A3] Y31y e woij Aeaid 14auaq uaIpfiyd 18yl
S$31e01pUL SIPEIIP M3] 1Sed A1 1240 PAIOAPUOD [21LISIAI [BIOIAEYI] U T

SHNODILNO ATTHD ANV INIWAATOANI JdHIVA

“2BBLLRII—SIUINIYI] 1131
uunp aaey [ s[enpurpul jo Aofew 18313 a1 181 drysuone(al fen
~X25012121] [NJ3UILELIW 1SOW I} JO [2poul & tpm uarppyd saplaoid diys
-uonefar s1uared 1o ‘Apueiodunr 1SOR SIXIS SN U3IMIBG SuLied pue
‘A>BWINIUT “1STLI 1NOCE UIBI] URIP[IYD) IR0 [ded 01 leja1 snuared matp
mo 3u1ass Aq sdiysuone]al afeua)-sjewl INOge WL WAIPIYD PAHOO]
-19A0 3¢ 10U PNOYS 43YI0 YIDI Yjim ABY IdYI0W B Pue IdYle] & 1Bl
diysuoneyar ays jo ua1pjryd 10y duedyrufis punojoid a1 ‘asinod jo
‘S3[ELLII) PUE SI[ELW JO SUONNLNUO 1uapuadapul 211 uo Fu1sndoy uf

"SI[NS$a1 935 01 3uInt dn-smo|
10} 3Noud UI3q 10U Sey 31 pue ‘parpnis udaq ey sa[dnod yons
y3noua 10N "S1utIBUeLIR X2S-3UIES IS JO SIUIONO P[IYd ) INOge
e1ep pood 24aBY 124 10U Op Im ‘Aj21BUNIIOJU) "9[01 JalSSaIdxa-dewn
-3] 21 S[[Y 19110 311 3IYs ]01 [EIUSUINIISUI-I[EW 1} S[[Y A[UOWod
1oued suo ‘ueiqsst 10 Ae8 1oy ‘sajdnod {enxasowoy Aq Jureaip
-fyo ur e aouenodun yons jo st Sunuaied PalENUAINJIP-19PUID

“AJ2A1103]J2 JUIGHIOD 01 JUOJD UEWOM
€ 10 Ueul B I3 10} NOYJIP A[2wanxa a1e Aousfe pue uotunuiuiod
3O s1010ey 211 19810} 10U SN 19] AJuUIENID PUY SIT[IUIE] IIYI0W-IIY1E]
150t AjjeInieu sinodo Sunuared palenuaIdpIp-1pual ‘pHoMm A N0
-y3noy -3y 3yl aa01d €11 suondadxe a1e ISAY Ing IAIS I[EW A
uawom pue A1 arewdy ap Surwnsse A[281e[ uaW YIm | [BSIIAAL 01,
€ 2q u2A2 Aewl a1 ‘s3[dnod 2wos 10] (IDUBISWINDIN [EIUIUIUOTAUD
Aq pue ammnd Aq pa1d9)je 1qnop ou st dej1aao Jo 9a13ap 2 pue) ssaid
%2 A3 S)lex) PIlenUIR]JIP-19PUa3 Jo 3FUBI YL UL SI[ELI PUE SI[LWd]

yaal co( sy o wym

Fuoure 1sxx2 wed depraso uedYIUSIS SIur| J[ew-a[ewra) prepuels Juofe
P3plalp A[pISU lou a1e S1010B] 95211 ‘s 2q 01 ‘sajdnod Auew 104
Tenuanod wewny 3y) jo uonezeal aapdwodur ue Kruewmy
parredunt pue papnuap e ST 13410 3 MOYIM JUQ) “SISISUD I Ueurny
YoTym JO $3DI0J e1d0s pue JMyddsd jo dueleq i 01 1931 (suwm pue
§1001 10 ‘3210Ud pue Spuoq ‘[E1uawnnsui pue aatssaidx se yons ‘pain
-Isqns 3q P[NOD SIAYI0 AUBW PUr) SWLIA ISAY] o TUSWY[TY-J]2S PUB
Kienpurput ‘asuapuadapur 10) saup ap 10 Ousdp pue ‘paleja1 pue
‘Pa103UU0D ‘PIPNOUI 3G 01 PAIU 3] 10 “USIUNLUIOD (SIOIDE} OMI JO UOT
-e1891U1 I Jo SISISUOY surwny Suowe 5uNduIod pue Aumews [e
-0S0UASd "UONIPUOd ueWNY A Ul [E1UdUIEpUry SUNIAWOS 01 PaTe]AI
st lpaiqnopun unuated parenussayp-13pusd Jo ouedyuSis Iy
61 atsuodsar Ay
pue Sulpuewap A[yBry yi0q sem ydIgm 18yl sesm Sunuoted 3A1129]
J2 150w 31 1L punoj 1UAWdoRAIPp 1UIISIAOpE Uo SIAS JuLrearppyd
Jo swonmo a1 jo Aprus 1ofewl v puy g, uadwod | srow e padh
X35 21e oym siuared Jo UIPIY> 1el papnpuod ddwexd 10] Juow
-dopas ppy) Tewmof 31 ut youessar [esidojoyddsd Jo mawmar peoiq v
"aqeaderdarn pue anbrun st JuLEaIpIIYd 01 SIPIE JO LOANGLIUOD AU
1ey1 pue 1Rwdopadp uewmy 10§ juenodwt st Junuared parenuarpp
-19puad 1eyl eapt Ay suoddns 2dUIPWMI IUIDS [£190S Jo UIPING YT

Sunuaing pawnusfiq-opusn

w81 ULrERIpIYd JuLWINY pue ‘PadUE[eq JUDY)D Ue 10} ST dIe
SUOISUAUIIP 10g AOuUNsISu0d pue Aiqerdipaid ateurnn spaoid sy
-gy sundsip may ut Aypedwis pue Apqep wwenodun ue apuoid
SIBI0UI A[IYAA "UsWOoMm pue uaw jo sajlis Sunuared ayp ur sausoddo
Jo Anenuawaiduros e 33s A1 ureSe am suridistp jo eare sy uj
(1S3 Yum sdoq pue sdiysuoneal im pauiasuod
310w a1e syg tewq punoj 128e1g uedf 1s18oj0ydAsd patey i wAnpE
BunoA jo Aerd 2w jo Aprus dissepd sty ur puy “skoq e op ey s
pue 3[doad ur 15219111 210w MOYS SHIT JUBpU] "POOYPIIYD AlTEd Ul U2ad
uaredde s1 20ua13[Ip ST o (SAIYSUONE]21 UO PasE]) 3uidjay pue ‘ares
“upedwids ssans uawom aym (AN UO Paseq) AP pue ‘ssate] 9on
-snf SSaNS UIJY "SISUIS [RIOWI T12Y] UL UILIOM PUE UL UIIMIIG 39U
J1p [eruaurepury e ur pajoos are sayoeoidde Areurjdosp om1 ap ‘1091
-103 3Ie S1AMO[[0} 1Y pue el 018D 1st3ojoyadsd [euonesnpa Jy
"(Sho1 3 dn uea,) uonae %omb Suniad 1e s1ayiow uetp
2ATID3YJ JI0UI Are SIIYIE] IE) PUNO] JaBY SIPNIS [B1243G Pakaqo 3q
1sawr Aoq) s1u 2 19s s1ayiey Ked ot awod Auoyine [eieu pue
s Apaipiey 3y ‘suaddey sawnawos e ‘LOYS STy sIyiow jo yoeosd
-de pazopier-1x21u0d pue [EUONOWS Y UIYA, TUIPIIIE OU ST , LIOSAI

LNDW SAying Ays OF T



"synpe Funod pue uIP[IYd IIP[0 Suowie  IIYIOUI 01 SSIUISO[D, WOy
Jaiey 01 ssausod, pays3unsip A[jnjared ay yogam ur Apnis e paiajd
-wod A[IUadal oleury [Ned 1SI30[01D0S ‘S I3UA0W A Jo MY woy Fulsq
124 1o 109jj2 1uspuadapur s 1a1e] A 2eredas 01 pafre] ALY SIILLIE]
juared-om1 jo sarpnas Auewt 1e) pue ‘1ualaduiod pue Fuwed Apperoadss
31B SISIOW YDIYM Ul ISOUI OS|e I8 PIAJOAUT ATYSIY 31 SIAIE) [OTgm
Ul S3[IUIE] 150U JEYl POOT[IIT] 22 JO 210U Sunfel 13y “Suraq-ffam
JO 3SU3S 113U 01 I0INCLIUOD 1ULIYIUSIS B 2q 01 PUNO] Uaq Sey SIdYlE)
1y P diysuonegjar 3sop ‘Sumunuod e Suey ‘siinpe unok 104
g7 SpuaLy P sdiysuonejal poo3 uodar 01 pue Aapeay A[peiuaur pue
patuew Ajiddey aq 01—s3110] 1121 UL 219M A1 UYM—OQET UI A
210U YONUWI 2I9M SIAUIE} 21BUONDIYJE PUE lilesm Jo Suudspjo 3yl ey
PUNoj ‘1GET Ul PIMIIATIIUT ISIY ‘UAIP[IYD PIIPUNY [BIIAIS JO ISINOD 31}
1 18 PNOO] 1Bl APTS JU(Q) ;" UIIP[IYD SB SIAIL] Yons pey Suiaey sem
SIAT] 121 JO 138} [BIIUAD B 1Bl PAIBA0OISIP IABY SINPE [NJSSIIONS Pue
Addey jo satprus matraiu Auely “ssanstp [edidojoyodsd jo 2ouasqe
" pue ‘uondejsnes Ij1 ‘ssaurddey Surpnpour ‘wIp(yp 12y jo Jurg-[PEam
[eoBojoya4sd au 103 Ajjeuy ‘quenodun a1e s1ayey SuLed pue paajoau]

Suag-nam padojoyaisq

"URIP[IYD T2 01 B UL SISE] 1BY1 UOANGLAUOD 1ueioduur 21our
€ JO MUTl 01 pIey ST 11 ‘UOSEdl U I9AIBYAA "SUIDUO0D dniedurd alow
-o1d 01 saajasWwAY 2]de 210w 21 A1) ‘SULTEIIP[IYD JO SPUBLISP [eIUdW
-IOSUT U1 JO JUIOS WIOTj PI2y SN 2Ie pue s1aie] woy djpy 3aredal
SI2U0W UIYM Isnedaq st 11 sdeyiad 10 "pHOMm IPISING Y I IAGIE
ureur s AJiurej au1 are AfeoidA1 s1atie] 181 108] SU 01 PIIL[AI MOYIUIOS
st 1t sdey1ag “Suruosear jo apows 10 Agd jo 91Q1S AN s op 01 sey
11 sdeyrag ‘uorsseduiod 10 [apoul e $3pwro1d uIIP[IYd M2 ilm Suraq
Kp1owr sdeyrag “1uentodunt os e s1a1e] Aym 18310 134 10U ST 11 ‘utedy

o7, TOLABYR] 1UIP
-uadap jo 20UEID[01 [BILIAIBLL, pUE  UOISSIITFe s PIIYo JO uoniqIyut jeu
~12]BUL | PIPIOUL YIIYm ‘paulquiod s10101paid eudiew 1saguons aa1y:
31 UEY 2WOIINO [Npe 3 jo 2Fe1uadrad 19183153 B 10} PAIUNOIIE I01JE)
aBws sy sinpe 1euoISsedUIod 1SOW 1 PaIedl ‘918D JISeq Y10 pue
‘sy1Bq ‘S[Eawl SUIAIS ¥29am B 20Lm1 UEU1 210UI UIIP[IYD T2 1M JUO[E
awin 1uads oym SIYIE 21D PIYD Ul JUIWAjoAU [erwated st e Jo
10108} pooyppiy> wenodun 1sow ay ¢ Sutysiueise Anb, | sem Suipuy
urew SIaUdIedsa Yy , Siaypo 10 uoissedwiod pue Apedwds jo s3u
129} 2oustadxe 01 Adudpual Iy —sinpe ul  waduod dupedun, pue
POOYPIIY> A1ea ul 101eyaq [eruated uaamiaq diysuonepar oty paurue
%2 Apras peurpniiduo] 1eak-x1s-A1uaml Y “1en 1919e1RYD ST Jo 1uawdo
-[242p 21 10 ouenodut [e1dads Jo 3q Aew ‘INO SN 1T ‘SIAYIE] PIAJOA

6+1 20 S42Yivd o IYm

-ul Ing "S19YI0W Jo dua0ad oY1 210w 3q 01 WIS prnom 1 Aypeduia
Jo BuTyeat A YIM LOTIDIUUOD UT SI3YIE JO YU UIJO 1UOP I
“Aqredia jo s3uTa9) 21BANIND 01 URIPTIYD SE WAL
(2§21 181§ 1T am ‘sinpe ANeuoissedwod pue ‘aaneradood ‘Surpiqe-mey
2A2Y 01 19pI10 UL ‘SP10M 12110 U] "uosiad I3I0Ue JO Saprumie pire ‘s3urjas)
‘siydnoyl a1 ddusnadxe 01 Apge ap—AyIindw jo Sunoest A uey
s1o8euaa1 pue UAIP[YP Te1osoxd jo 1udwdofaasp aup 10§ 1wenodir 210U
s1 Bunqiou puy “sy1o Sutdjay pieaol paidanp 10wmeyag—, IOLEy2q e
-osoxd,| paqre> st 1eym Sururea] uoIpyd uodn 1uspuadap Apaeay s1 1apio
[eros a1 ‘sioquBau pue ury Juowe Sundpay pue uoneradoods £q payrew
0s 10U ST 97T AepA1243 ‘SAN2OS [euonIpen 01 paredwod ‘IdYm $NBIG
PRI Y} SB YONS $3MI0S 3A112dwIod pue dnsenplalput u Afeadsg

Ayivdwig

"S1010B) 1UAISIP 2511 Juoure ysmBunsip
01 ST J[EBUI 10U SIOP YDILISAI 1UIUND 31 A[2ILUNIIOU[] TUIWIIULA
-pe [euotedndd0 pue IUIWIAINYIE il LUOUEIDOSSE J[ell [EUONTIPELl
a1 pue ‘Futajos wdlqoid pue 3Fuapeyd Sutuosear Kerd jo asuss apw
a1 ‘uaIp[IYd 01 Suliq uAW ey sanenb [eroweyaq pue [EusW anbuun
a1 01 patela1 osfe Ajarqoid §1 11 INg "SIVINOSAT TEUOTEINDS 0] SSINIE
1212218 SI[qRUD 1811 2Wwodwl 12yJ1y e FUlABY JO pUE PIYd U3 01 PAIOAIP
1[NpPE Puodas e Sulaey jo 1a1iew e Apured st 111qnOp ON TBIP 194 10U 1B
S1JaURq [BIIOI[AUT 35913 Suniq s1atpej yoigam ySnoxp sassavoid ayy
¢z U2 [eqI3A shoq pue Fuunnu feuraed usamiaq diysuone;
-21 & PUNOJ 9ABY SAIPTIS 19N 'SUOS 1A JO SINTIE [EINPILIYIEW PUE
2AnEINUEND 31 PUB 1UIWIAOAU 191P8] Udamiaq diysuonepa: Suons e
P313400UN 3ABY SATPTUS JO IIQUINU Y “FUD{LIIS JI0W UAI UII( ABY] SINS
-31 211 I01ABYAq $ I2Y1E] 131 (2ol ADIP 210Ul UED OYM ‘SUOS 10]
+AIqe TeqIaA S121y3nep
12y jo 1010rpaid Suons g sem Furpear luads SIayie} Wi JO JUNOWE
a1 1ey1 punoj Apmis Suussuoid auo puy ¢ sonewsyiew ur AUy
-01d JO STUBUTLLIZIGP 31 JO JUO SI 1311e 21 JO 3dusaid 21 1L punoy
JABY SIIPNIS [BI2AIS ‘SIAIYINEP 10 "UAIP[IYD 1I9Y) UT JTUIWIAYDIE
J1wapede pIdueyua pue ‘L1jiqe Suajos wajqoxd pasordurr ‘syps
[eqiaa pue 3aneiuenb pasorduat 01 pIleal ST IUIWIA[OAUL I3Y1E]

JUIWIAIIYDY J1UIPPIY pup 23uU2dwior) [pNIapaTu]

“BunoA are L3 uaym uLIpIYd IS0yl 01 sTuAUEYdENE Juons
do[aaap 01 wdw 10§ [BIUILD ST 1 ‘UAIP[IYD IIP[O I13Y1 O IdU1e} Poo3
€ 2 01 “IOIABY] PIUIEI] ST ‘31eD I9YI0W UBL) I0W ‘IIBD IIIB] ‘SPIOM
19110 Uf "PIIYD 1Yl Yilas 10EIUOD UIBIUTEIL O 1UBM 01 JIISIP I91E] S 191

ATV soyIng Ym Q41



UOTSSNISTP B 1811 YLIIG Y20[Pam-JO-110 10 3DI0AIp YInomp 1atej e Sur
-S0] WO1j 1UAIAJIP OS 1e 1e3p yInoip 12y1e] e Fuiso] jo saduInbasuod
211 198 "smOpLx 21k Aepol s1aylow IJuts Jo 1udrad g mnoqe ATuQ "uip
-1y 10j SSOT 131y1E] JO Isned Jofew & 133uU0] OU ST IaL[Ie] € JO YIBIP YL

HIVAd HONOYHL ¥9HIVA V ONISOT

"Y1 01 PIIBAIUN ITE OYm UIP[IYD
plemor dopaasp 01 udul 10} NOYNP 210t AQUIIAYUT dre—aIrieu [ern
-ads A134 11211 01 anp—>ax0] [euraled pue s3ura9y reualed rewp st utod
Auo ay] ‘s1aiejdals pasjosul pue paioadp Auewr Ayl woy Leme Juup
-Aue aje1 01 1ou siuared aandope pue IMNSANS Ul PAIBADIE 3G UELD
aa0] Teruared jo sBura9) Suons eyt ‘3sImod Jo Auap 01 10U ST SIYY
8¢, SRATIE[2IUOU U0 11 19puenbs 10u op 1.1 saya4sd peiuared ason
10AB} ISTIW UONDI[AS PUE, ‘SSINS UOS|IAN PUE A[B( ,‘20IN0SAI SNOD
-21d & 1 WAWISAAUI [BIUDIE],, . SIUEBPUIDSIP 11 Jo s1vadsord ssau
-1y a1 SunueyuS Sl LI19A 1191 puadxe 01 Paajoad 2aBY SWISTUESIO
2snE3q S1YAUA] JO MO[j paduefequn ire yons Jundasoe 01 paunne Ay
are siuaxed fedidojolq AJuQ pIduefequn AjFuldpnisun pue ‘4[aane|
-numnd Apaduojord s1 sigauaq jo moyy ayn,, drysuonetar reyuared ap wr
ng ‘sanenojdxa se papredal st aoUE[eqU Ue Pue ‘paioliuoul A[njaIes
st sijauaq jo Aioidioar ap sdnysuonear eos 1sow uj ‘no pautod
Jary UOSTIAN OSIEN pue Afeq unrep sisiojoyd4sd Areuonnjosa ‘smepe
uewny uy anbrun st—papnpu Futapej—diysuone]a feiuared 3y
,¢-onewd[qoid Apuaray
-ut ST saane[aINou Aq SuLrearpyd ‘aandadsiad Sy WOL] ‘SIANE[RI UMO
s,auo Sutioae} Jo Aande  Ysyjas Aqeonauad, a1 Aq pateande Apred
15e9] 1 ST 11 pue 43o[olq wewny ul pa10ol A[fRIudwEpuny st Junuaiey
191dey> SUIMOTIO] 1 UL SSNISTP A0y [[BL[S am SE ‘SISeq ATBUOTN[OAD U
Sey A[SMI] YOTym UONIPUOD B ST STYJ ¢ uoisiazadns 10 ‘{onuod ‘yuitem
s Appanelar Suniqupe “UAIp[IYD pareparun jo Suirear ap w | pajed
-U2sIp,, 2W023q 01 SIaquInu 33Te] Ul puno} udaq ey syuareddang
¢£.. SSTIS JO [9A3] S, PITYD 31 PUE S Ia10W
a1 01 Jurppe ‘oW S, I2YIOW 3 10§ PIIYd Y YIm 12d 10D SIWNIUWIOS
stapeydars ‘Funuaied jo sanijiqisuodsal aip P SUNSISSE UEL IIEY
I0MARY2Q S ISUIOU ) U0 YIIYD B Sk 2a13S 01 A[MT| $S3] are A1 pue
‘s1are] [ED150]01q WY 2IBJ[aMm S PIYD Y 01 PINTUWILIODd g 01 Ay
ss9] 21k s1atpejdals 1eyy apnouod Layy "saferueapesip [e1oos Aueun
3y 1as50 01 ydnous 1ou Aeordhr st a8eiueape orwouosa A g a3k
-UeApe 1DUTSIP B ST 1Byl pue ‘sorjurej 1uaxed-a{3uls jo.1e1n 3A0qe [[am
st sarjiure}dals JO (949 JUIOIUT YL “ISINOD () "SUIES I A[[ENUISSI IIM
‘31duwiexd 10} ‘SUOTIBNIIS AJIWE] OM] I T S U221 pue sinodoip

IGT  ¢oQ saying o 1vym

[00Y2s YBIY jO Sa1e1 I SIWOINO PYIYD JO suwal uy Afruey ruared-a13
-uls e uf SutAr weyl 13113q ou sea A[uejdais e ur Sutar 1eyp punoy Iy
-2pUES PUE UEEUETO] ‘SIIPNIS J0feur 3yl JO ma1adl JUIDAI 13 U]
+(..'Skoq pue s1atejdais 1oy Apremonred
WM 1240 2aT1E39U 2I0W JWEIIQ Suone[dr piyd-rayiejdals, ey
P3PNPUOD ‘SAWO2INO0 PIYD 3a1EFIU ATe[uIts punoy yotym ‘sarrurejdais
jo Apmis 1o{ew 1DYIOUY ¢ PI|[OIITOI 1M SSE]D [BIJ0S PUE AIDTULID
udyMm U243 paisisrad sFutpuy IsIY] "UIIMIAQ Ul [[3) UAIPTIYD Juared
-2[8UIS I01ABY2q PAI2PIOSIP IS0t Yt PEY S1aIejdais [ilm UIP[IYD pue
‘Aouanburap 15e9] AN PAAQIYXD SIAIE] [EIE0[01q atm Juial] UAIPIYD
1B} PUNOJ SEm 11 SIWN MIAIIURI PUE [ENTU 33 10q 1Ty 121e] S1eak
XIS 01 9AY PIMIIAIIUIAI 1aM SITLIE] A JO szartenb 321 moqe pue
‘PIMIIAIANUY 3124 UIIYS2 01 X15 PITe UAIPTIYD Iwm SI[ILIE] PUBSION]
2u0 1940 o ddures 2a11EIUS2IAT A[[EUOTIEU B ‘ApPNIS GQET U0 T
Aouanbutap spuaan{ un parestdun
are szapejdans Apepruuig asnge prIyod Jo SULIO) Snouas 1soul Ay Afead
~53 ‘asNqE PYIYD JO $31el FUisLL 01 patefal A[FUonS St UIPTIYD JO SIAT] A
U1 SI2UE] J1BZOLNS JO ISLIIOUL I MOY 7 11dByD Ul MBS AN 7¢ 'SIWIOD
-0 pliyd> 2anedau o [943] Y seadul £qarayl pue swayqoid Juu
-e21p[Iud 21eAeiFTe A[eruoe Lewr s1ane)dals Jo aduasard Ay 1Byl ST STEAA
19021 UI Y21e3sa1 paie[al-Afuie] jo sButpuy Jutsudins a1 jo uQ
"Sak BUIPUNOSII € ST 19MSUE 1 ‘2OUIPIAD J[CETTEAR U1 01 SUIPIOIDY FPIIYD
A 01 parea1 Aeat30[01q ST IALyIE] P 10U 10 ISPIYM DUIIFIP B MEW
11 S20p NG ‘SULIEAIP]IYD UT PIpasu I8 SIAYIE} AYsm PISSTIISIP JABY P4

(SYTHIVA TVOIDOTOId AHM

1¢'3UI3g-T[2Mm SURIP[IYD PUE SIISIA S19Y18} 1UIPISAILOU UIIMId] UoT
-B1D0SSE [EINSTIEIS Pl AJu0 MOYS A[1URISISUOD SAIAINS [BUOTEU ITe]
ng ‘ST WO Iea[d A[2I11U3 10U SI IDUIPIAI YT "19e1U0d Jo Aouanbay
ueyl Jueniodurr 210w 2 01 SWIIS I9IE] Pue PIYd udmiaq diysuon
-e[21 A Jo Aupenb a1 111 910U 01 IUELIOdUN ST 1] o¢"3210AIp 01 150[pE
01 2[qe B SIUIISI|OPE [[om MOl Jo I01edTpul Juons e s1 ‘ajdurexs 10j
‘SI31[1e] PADIOAIP IR PUE UAIP|IYD uaamiaq diysuone(a1 aip jo Aienb
3y ev10A1p B ySnoryy oF oy uaIpryd 10j anjea (edidojoydAsd 1213 jo
3q 01 UMOUS U32q SEY OSTe 131[1e] §,9U0 01 3507 Afjeuonotra Furjasg
67 SI2UOW T2
PIemol sFuT[a) 119U JO SSapleSal ‘AT W pagsues aioul pue xaddey aq
01 pual SIIe] II2Y1 01 ISO[Y AJ[EUCTIOWd [39] oYM SINPE JUncy 'suos
pue s1a1y3nep yi1oq jo Furag-[jam 1eadojoyddsd a1 o1 uounqgUILOd
anbun e syyewr ‘ssaullej pue ‘uondafe ‘193dsar “snn ‘Suipueispun
SE SIOIEDIPUT UONS AQ PIINSEIW S ‘SIAIE] 01 SSIUISO[ 1B} punoj Iy

1D sayind Ay 06T



e1ep Jo Apoq 28re] v, :S1sane ‘suadxo [esrSojoinunid SuTpe| s eoLaury
Jo auo ‘uospip D sdure[ ‘syuared Aq pakordwa sassaooid jonuoo feros
PUE UONEZI[E0s 1 jo 19npo1d e A[IABY ST UAIP[IYD UI I01ABYA] [EID
-OSTIE 1BY1 T2A2MO0Y ‘AITUNUIIIOD 3DUIDS [E100S A1 UIYIM SISTXI 1L
-2218e Te1auAD) '3701 2wos Aed e amand rendod pue ‘dnoid 19ad ‘pooy
-roqurou ‘Anurey suenodurt 150w are s3dUALAAXS POOYPTIYD YITYAY
“PAIRO0IAS
2B 20udj0lA pue Aouanburap aptuaan{ ‘ssauSSIIAYIE] JO SATBX UYM
‘steak Aumn 1sed au1 1240 pagueyd ApaIew sey UIP[IYD UEdLIIUY
jo dnaew >nauaf a1 1B SUONEDIPUT OU 2Ie 3131 13§ 4, 1Ueid Ajuow
-U0d SISTUIIDS [E1DOS 15011 Ueyl 2dueriodull 1918213 LINUI JO B SIOIJE]
paseq A|[eonauad 1ey SI1edIPUl YIIBISAT 1UIII J[GIPAID 1SOU JO 20UIPI
-2 JUTW[YMIIA0 1 ‘PaapU] "dULILIAYUT SN2 woy Apted pue aoud
-tradxa pooypqyd wox Afpred 1[nsa1 01 101aBYdq UBLWINY JO APTus I ul
suadxe 1ALMd 150w AQ ‘IY3NOIp ST UAIPTIYD UL IOWELR] [BI0STUY
g+ TUBISUOD P[3Y I8 )] PUB STIEIS JIUIOUO0II POOYPYIYD UM
uaad sreadrd AeuruILD 1918] PUE I01ABY3( [E1D0SHUE POOYP[IYD Udaml
-3q drgsuonepar Suons Y] ¢, 101ABYIQ [BI0STIUE POOYPIIYD sarnb
~21 A[[erIA I0ABY3q [BIDOSOUE 1[NPY, YAUI0UE JO SPIOM U1 UL ¢ 10
-ARY3q [EID0STIUE 1918 JO 10321paxd 159q 21 ST 101ey2q [PIoosnue Ajres
aenew A nd APOUTOINS I3YDILISAI JUO SV (S[BUIILID I[NPE UI0d
-3q UAIP[IYD [EWOSNUE [[e 18l AeS 01 10U ST 1BYY) POOYPIYD UT Apeafe
S2DUIPUI [EIDOSNIUE PIISIPIUBL ‘SPIOM IO UT ‘S[EUTUILE 1NPE SO
¢+ SSIUAISSa133e apew Jo ann Aeradss S SIY] ,,"POOIINpPE o1l 1]
JO 3315 211 $S010€ I[qels A[3aNejal 218 PUE POOYPMILD Ul 31w 1Sy
JIOIABT]2Q EID0STIUE PIEMO} SIDUIPLIA] 1B) IDUIPIAI FuOnS St I3y
-od Sunies se aa1as ued Jutpuy reoumdws 1weoyrudis AYSy 2uQ
"[BI9UR3 U1 I01ARYRQ [EID0STIUE SIIBIIUIF 1eyM JO SULIA Ul patrel]
153q SI WOISSNISIP 211 0G "OS SSI| I8 SIAYI0 IATYM 1UIOls 10U 1B
adoad [ewosnue awios AYym puEISIIpUN AJ[EI 10U OP A7 IWDYIP A4
S1 I01ABY2q [BIDOSRUE I0 1UBLAIP JO SULIO] 19110 UIOL] JOIABLR] 1UI[OLA JO
ABojona ayy SurysmBunsip e 2104 o1 rentodurr St T 19SIN0 Y Iy
11 op A1 yorym y3nomp ssavoid aip pue
aduaola pue Lusnburap 1u3ad1d djay 01 Op SIaYIE] 1BYM IGLISIP 03
uontsod & Ul mou 218 Ay "PIEUND 3G 01 21 00O pue Aduanburop
38eu221 1 ‘suos ;a1 Afferoads? ‘UlIPYIYD 12N JO IOIABYI] 2Aiss1SBe
£112A0 211 [0NUO3 0] PIPIAU 2IE SIAYIE] 1BYI PaIsaddns pue Aouanburpap
01 ssaussa[IaYley uUDjUl] BIEP A1 110§ 135 am 7 1adeyd uy uenod
-uIt St s1311e] Jo 2duasaid Iy Yorym ur seare urajqoid [e124as 18 Junjooy
Aq [re19p 210U Ut PIULIEXS 3G U SISYIE] JO suonnqmuod anbun ayy

ADNATOIA ANV ADNANONITIA NITL ANV SYTHIVA

€61 éod s4aying oq Ioym

-awoy a3 t dryse
-peaf [erow pue ‘ddunfum Kuoyine jo uonisod g ploy 01 SANUNBUOD Y
3SU3S JOqUUAS B UT ‘SNY] "USIP[IYD SIY JO SIAY YL UL (,;I01ABY2q TE
JO YUIp JSUIE] INOA Pnom leys ) IalqIe Ue UaAd ‘9010) B ‘aouadsaid
aantsod B [Ms S1 Y ‘[jes 213 uo s3uey [[os axmdd suy pautelurew
s st uonemdar [qeIoAe] ST ‘SAP IANE] B UAYAN 1, SUISSTII ST Oym
3UO Wel I9YIE] ATIIP? 10wt ke A[[ed1dA1 st 1auie] peap e ‘A[[estuci]
“Bundn usss pure Surjosuod 3q ued el 1Y)
-g] PEIp 21 JO FeUI pIzIEap! Ue SILLIED PIIYD I ‘1DE} Ul ‘UdNQ 191
-£] 1u2sqe 21t £q JuduIopueqe pue [eAenaq Jo SIuT[ad) 2Ie Se UISqe
3IE IDIOATP 1M PIIEIDOSSE NG pUE ‘TUIUNUISIAI U0 JO STUII]
SuwuaBuy 2y "sso] 2y jo Aear jeieu, 3yt 1dadde 03 sawod Afew
~I0U JAUIOW PIMOPM € JO PIIY2 Yl ‘IUIWAALIA] Jo pouad e 121y
“OuEISISSE 3piao1d 01 AJaN1] 210UI AT SPUILY PUE SIANE[I PUE ‘SI3
-{IOW PADIOATP UEYl [O 19113q AJ[EIDUBT 3¢ 01 Pl SIA0W PIMOpm
{3210ATp $20p UBYL PIIYd 1 10} saBueyd a1} 1amd] saajoaur Afredrdha
1uared e JO (e3P I PUY ‘IUISGE 3Te IDIOATP apadaxd AJuouruiod 1ew
ewmnen Afure] pue ‘urpuyne] ‘prodsTp pue AIMUSOY [EILEW YT U3
-I2[Ip A{2ImU3 ST ‘SIO1JE] [EUOTIE[ILIAIUT UL ISUIBI [BUIIXI I[GE[[OTU0D
-UN U0 paseq ‘SSOT JAUIE] I JO AINTEU P ISNEIIq ST STy sw[qord
[RIOIABY2] PUE UII1SI-J[3S JO SSO PIIEIDOSSE $IT M ‘uondafar Jo asuas
B WO UIIq [eIUBUIUOU PUE 2JI0AIP JO UAIPIYD 3YI Uelf $SI| yonuw
I9[NS USIP[IYD Yons ‘duwid JUeS 1 1y '[9pow 3[01 afewl e Fuisof jo
10932 Jjqisnerd are sIrEN 353Y] o, U puUnOre AYS pue SNOXUE 3G 01
A[1] 210UI 218 SINYSNEP ) PUB—IUINOSEW AJ[eUOnIpRn SSI ‘SPIosm
10 —PIULACTIUT pue ‘Tuapudap ‘SAISSTUIGNS 2q 01 SIAYIUIE] 19
-l WO UIP[IYD et AT 10T 2Ie 3Ip SIRE] ISOUM SUOS PUE SId]
-y3nep 21 YI0q 1LYI T YOILSal [E100S JO STUIPUY UOLIWIOD JWOS
6¢ SATIWE) padnIsTpuou wox S| 10§ 3dULYD
1u3013d T 31 WO DUIJIP 1UedyTudIs A[[eonsnels e sem 191 ased
STJ1 Ui ‘paIp S1ayle) asoym SIS 10] 1uadrad {7 A[UO Ing 3010A1p jO SIS
10} 1ua213d €€ pue Y20[pam Jo N0 uloq spN3 10§ 1uadiad /¢ are sadueyd
a1 ‘ariow 2feusdn e Jurwodaq 104 “safuuej padrisipuou 10§ 1D
-12d ¢ ap woy IduFIp 1uedyIudis A[ednsnels, ou pey ey sy
B ‘paIp JoYIE] 950UMm WP 10j 1uad1ad ¢ AJUO NG IDI0AIP JO UAIp
Y0 103 1u2d12d 1€ PUE PO[Pam JO INO WIOQ U 10} 3uadiad /¢ 3q
01 uonaydwod a10j3q [ooyds Yary Jo no Surddorp jo saoueyd 2yt pautw
-1219p INjopues ATef) pue UBYRUROW BIES I [eiueuruou y3nong
9DUISE 10 DI0AIP S IIE] B JO ISOUR Wel) 19M3] Xej AIe [Ieap S 19Y1e} e
JO USIP[IYD U0 S1D3[I3 3ANEFaU 31 1LY PIAEJIPUL ALY SIAPIIS AUB
"Op SISYIEY 1BYM
30 2amdtd a1aidwod e Sunuasaid 10 wuenodun st uouswouayd a1 jo

LMoy soyind Ay 76T



01 S3ULIq I212¥] B ‘Op 1OUUED UIWOM 0mM1 SUIYIdWOS ‘(apowt (01 I[eul
e Butpwoid jo AIiqensap snogo 1 01 UODIPPE U (19YI0W Ppuodas
B 1NOQE 1BUAA 204INS [ Npe puodads, Aue 1snl 1ou “4paieuniuojup)

NMpY pu0as 211

g¢. JNPE PUOD3S Y} JO IDUISAE I S1 SPIOYISTIOY AJUIO-IdIOW W SLINOA
JO DUBIAID PISEAIDUL U 10} UOSEIL 10(EUl B 1BYI JAITAQ I~ "3DUEIAID
1U32$3[OPE JO SULIO} SNOLIEA 11 UOIIINPII B pue jo1uod [eluaied
P3SLAIOUT LM PIIBIDOSSE ST ‘Safetur 10] A{[e102dsa ‘plotasnoy Ajuo-1aynour
€ Ul Jnpe [euonippe ue jo 30uasaid Y] 10WELIq IUBAIP UGIYX3 01 K[3Ni]
arow pue mdur feruared 1031Ip IO SUOISAP el 01 A1) dloul Se
paatadiad are spoyasnoy AJuo-ryiow ut yino ‘siudred [RINIeu om1 yim
SPIOYaSTIOY Ul STUAISI[OPE 01 ISBNUOI U] “PI[|ONU0D 218 uonesnps [eiuated
PUE 2WOoIUL AJIIE) UIYM UIAI ‘IDUELAIP 1UIISIOPE pUe Jun{ew uolsap At
-tre] jo swianed enorred i PAIBIdOSSE © ° * Ale SPIoYasnoy A[Uo-IaIoN

1Byl PapnOuod ‘siuated [5130]01q poq
Suruteiuod sarjrure} Pm satfiure) Ajuo-rayiowr paredwiod YoM udal
~U2435 01 3A]om1 $aFe Jo INOA pazieuonMInSuIUOU (01 29 jo Idures aan
-e1uasaidal B 02619961 JO £9AING uOLEUTWEXT (I[Eal [BUONEN YL
,¢ saanssaid 19ad fewosuue o1 siqudaosns Aferoadsas are sayurey 1uared
-3[8urs WIOI} WAIPJIYD 1B} punoj uaaq sey N pue ‘[durexs 10} ‘paie|al
dnox3-1ad st s198eu221 Juoure I0MLY] [RIOSTIUE YO "SFUTPUY DU
-1D§ [BI20S 2AISURIXD £q 1N0 2110q ST 1wduredtpald s 1aytow 3urs ay |

o URIP[IYD JA1| 1L SIOEIUOD 3AIS
-nQe ‘2ANEIIU U1 PIAJOAUT 29 01 AJaxT] 310111 §1 pue 1udwiystund pue Furioi
~LIOUI 01 WM 31043P 01 [qe $53] s 3Ys ‘I[nsa1 e sy ‘Loddns [eros 10 [ed180]
-oyaAsd Jo 30uasqe S UT 0S Op U0 ISNUL YS TN Apiure] 1uared-om)
3yl Wl paleys 1UIX3 JWOS 03 1SE9] 18 IIE Jeyl SIMNIATIOR DUBUSIUTEW PUe
1oddns 01 (eap pood & 210a3p 1SNW (Uewom  A[[ensn) juared a3uis 2y

‘uomeniis a1 paqusap Apde saey YOS} SIABI puE uos
-pa1j1105) LY SISIFO[OUILLY UMOLD{-[[a4 Y[ "OM1 10} uety Juared
2U0 10 TNOYJIP 10w AJUTELIdD ST 11 g Alyiedwas pue [onuod [erdos Jo
22133p Y8y e ssassod oym uaipyo dn uuq pue saonoerd Suuearpyyd
25311 MOF[0} 01 IdIour A[Furs B 10} ‘aSIN0D Jo ‘dqissod Ajamua st 1|
ss'spoypow Areurdosip
SIey 10/pUe UBLIEILOUINE SUMM3IISI PUE ‘SIALI0 UC SUONdE Yl JO
saouanbasuod a1 noqe Furydea ‘(Guruoseal oy Futundosp ue
121pe1) VPP Y Suruosear aajoaurn Jeyn sayseoidde Buuearpyyo
un pareosse Aifuons st ‘urm ut ‘uarppyd w Aypedura jo 1uawdoraa
9P YL 4¢, TOINBY2Q PEq U0 1USUNU0d 1usurystund pue 1otaeyaq poos
U0 WAFUNUOD SPIemdl Nfeul 01 PUE ‘I101ABY3Q I0I[UOW 01 ‘SIJNI 1ed]d

CGT  éoq saypd od 1wym

135 01, 3[qe 318 YOIYM sdudeId SuLeAIp[y> [mused JO 151SU0D $2010)
Bumquyu 953y ¢ s1snU3S [eo0s Aq Apras asuaiu jo S3PBIIP [BI2AIS
Bumorroy Lurep swos i paynuspr 3q MOU UEd YoIYM $I2I0] ‘poay
-PIY> Ajzed ur $3010 Bumquyur, Aressaoau pue fnptamod jo aduasqe
3P YA PAleOSSe A1as0]d S1 pooyinpe ut [onuodJp3s jo yoe| Ay
76, '$198 SnOFoeuE pur [eurILy
ut 23e8u3 01 210j219171 puA [ A3 pue ‘Teqraauou pue ‘parySis-1oys
‘Bunferysu ‘(rruow o) pasoddo se) rearsAyd “sanisussu ‘aarsindun aq
01 pual,, A3y ‘st 181 ‘suen 9531 JO I0q NIB] SADUIPUI] [BUTWILID pUE
[erosnue yim o[doag Ayiedws pue jonuoo-jas :sien Ia1eIeyd Aoy
O0Mm] USIPTIYY 11941 1281 01 S1 'S19Y21EaSaL 01 SUIPIOIIE ‘SIate} paajoa
il yo uonnqued tofewr v joxmod sup ot 1y siatpey op 1Y
16 II0AIP 10 ANeredas
01 A1) a1e oym s1uated snououLeysIp aAey 01 pual Ao pue ‘stuared
[PUIIILD 10 S[OYOTE aaey 01 puat 4aup ‘wwawystund [earsdyd o1 paioal
~qns ua3q 2aey 03 pua Ay repnonted uf ‘spunoidyoeq Anureg jo sadky
UTELI9) WO} 3WO0D 01 Pual SI9PUJJO 1UI[OIA 1B) MOYS SIATPNIS SNO
=louy,,, :sanunued uoda Y7 o, stuared woy UAIPYd jo uoneredss
Ajres pue ‘uorsiaradns 100d ‘193(ou pue asnqe 1edsAyd ‘asueinimu
ewvated jo Yoep ‘aundiostp onewua PUE ysrey :saouowradxs Ay Apres
[Butpnpur} saousnput erosoyodsd 13521 01 pawmnsaid 3re eyl 10wey
-39 poOYP[IY2 941552153 JO SIUIPIdIUE puUE SIIELIOD AUew paynuapt
AEY SIIYDIEISTY,, :MOID] MOU Im TEYM SIZLIBWILIMNS “[IOUNOT) YIILISTY
[PUCHEN 243 JO I0MEYg JUIOIA JO [onu0) pue Surpueisiapun a1 uo
[ued o £q paredaid “ouzp01 pannus uiodax JATBILOYINE 1UDAI Y
6+ Aouanburp 01 patepa1 Apoai
-Ip pue 4{Suons am Jusuryoene [Eiuared Meam pue ourdsp ysiey
pue ‘Burualesryy ‘onews ‘uoiswiadns [eruazed o sjana) Bo,.r ‘uo1s
U0 ST Paydeal qne] pue uosdiues ‘saqmuey nay pue wuu.ﬁa S.t
HIM SMITAINUL JAISUSIXD puE ‘siuauissasse 1a4odwa ‘spooar areom
PUE 1pfeay ‘smotaranur dureryodsd ‘suodar toysean Burpnpur ‘saomos
jo A1211EA 3P B WOY EIRP Pa1dI0d S}PINH Y] “swnjs uoisog
a1 ur dn maid oym saew Aym d1am woym jo e ‘stusnburzpuou
pa1puny aAy i siuvnburp parpuny aay jo pooyanpe 01 pooyppyd
1HOg 25100 1) 2 pareduiod “aud npe pue LHusnbuyap Jo sasned
41 12400UN 01 PAUTISIP ‘1S ¥IED SHPANID) Y] "$3oUILAdXD pooy
-PIIY> Ajres jo oueniodun 3y 10) UIPUS Suneloqouos Suons punoy
qne 'H uyo[ pue uosdures *( 112qoy SI1YPIEISA [00YdS MmE] prearey
941 JO AI3N[S Jourafy pue uopYS Aq SOp6T AjTed pue sog6T 1] 211
Ut pa1da|oo 181y 135 elep Suuasuold 2t jo sishpeurar yuadax 11 uf
8., $000e1d Areundiostp ateudordden oy U3A1S 10 ‘UORIIpE U Supyoe|
‘IUEPIOISIP ST Yeu ATuurey e ut paster Sutaq jo Auanburpap pue sSaURALS
-s2188e w0 1992 Jnpamod It IQNOP GONW PHOA3q parensuowIp Q,:

NP saying Aym $C1



‘Burpeaids
S1 11 ‘BUIAT] UBQIN JO SUOISUIWIP IO T 46iSISYIE] INOYIM ATE S|
-Turey {[e Jo 1uad1ad ()6 1SE3] 1B 2I9UM PIYNUIPT APUIIAX spooroqydiau
ueqan OQT A Afer2ads? ‘san1d 12U S UONEU INO YIm PIIBIDOSSE 1SOW
ST ‘25102 JO ‘ANUYNOSEI 152101 "SZUNIAS [BI20S WIIPOLL 01 UOUILIOU
-ayd sup jo Anpiqedrjdde a1 azijeal 01 |1Ej PIROD UOTE]OST [BIO1 UL SIAL
PUE UOISIAJ]3] $aYdiem 10U SPeal I3HIU oym uosiad e Ajuo ‘padojaaap
aq 01 suremal Lurnosew 1sx01d 10] uoneueldxe 2191dwiod B T
1014EY2q 2anEI0[dx2 pue 2a1ssa133e aajoaut Aeord4y yorym
$9[33n11s ‘s159NbU0D [PNXAS UNI-LIOYS 0] SI[EU I1PYIO (Im $IFJns
aannadwod ur 33e3ua sajewr yons ‘pearsu] "uondnpoidar Suruodisod
pue arewr sjqueduios e Sutsooys A[nya1ed £q paured aq 01 s1 aderueape
aanonpoidal ou 10§13} ey PUE 31D PIYD 01 ANGLIUOD 01 PAndadxa
10U 218 A31]) 1Y} UTE3] SAUIOY SSIIIIL] WO SAR go'STEIA dn-Sutmord
1 ur pawedy Aa81e] st 1ep  A8anens aanonpordal, remonred B o
Pa1BIOOSSE S1 Sa[BWl 1U3JS2OpE Suole Iolaeyaq aurnisewradAy yons
1eq) pandre aaey Jurpuadreyy pue 1adeiq Tenusiod aanonpoidal maup
IZTIWIIXEW O] 1UBMm 01 [3a2] snosucdun ue uo Apsow ‘pasodsrpaid a1e
ardoad ey 1yBnoy Areuonnioas jo uondumsse [enuad B (s Uy Ul

Lo Qi nosewr Sunepifea jo sueaw € se pue 15anbuod se awenodut Sut
-1eadde 10B1U00 [ENX3S (Im ‘SI[EWI) PIEMO] Iprinie aanelojdxe Apanepal
2 PUB ‘UOTEIIDIEIUT JO HSUI PISeIdUl 'SSauaalssaidde reuosiadionm 1212213
sAmutaiurd) jo uonerSiuap pue uondalar - - - tlruynoseur pareradlexad
‘saTewd] ynpe 4q pasodun st 1t uaym Ajrernonred ‘Kuoyine jo uondsfer -

:101ABYRq 3} JO ImIeu 311
azireuruins Jurpuadieyy Kiusy pue 1adeiq ewined s AISIoau 23eIS
BIUBAJASUUI] og'9aT103ds1ad [eOnaI0N Mdu & ut 11 Furoeid pue dusp
-1A9 TRIN[ND-SSOID 31 Furunuexa3al ‘Anurnoseur 1sa301d jo wouawouayd
21 01 UODUIIIE YOTW PII0AIP AQUIAL ABY SISO ATeuonnjoag
¢ PAUTUIEXD A3} 1B SAIMND  IUBISIP-12Y]
-g],, 1SOW OM1 12 Ul INJD0 O] PUNOJ 1M IPIDILIOY PUE J[NESSE JO SISED
15O “smata 1211 10} uoddns Fuons punoy A1 ‘sp/ 6T AW UL paysy
-qnd ‘SureaIp(iy Jo Aprus [EIL[NI-SSOID JSSE[D IR U] 4q'S[IPOL ][0I
3[BUI JO DUISCE Y] UI ISOIE 1LY IUIUTUWS] ulaq JO Ie3j SNowsuodun
e uo Aja8re] paseq sem ‘ssamoid onapyie pue pduans [esisAyd jo s1oe
Zuuep pue 10weyaq 10w 10 Futurearyl ySnoxp ssaurjueur 3a01d
01 sadwane 1o ‘Airumnosewr 1s3101d 1BY1 pasataq Aoyl Sumigay uyo[
PUE 201112 JO WE JJim-pueqsny AISIIATU[] PIEAIEL] Yl 19M UORIP
81 ST) Uniim Suppiom SISOUALDS [2120S Judutioxd 1sour 311 jo om]
TeIPUa3 Ul UAWIOM PIEMO] I[MSOY pue ‘[njreaj pue A1due
a1023q 431 ‘ss9001d I w1 !s1aYI0oWI IR 192[21 puEe aN[EAdp 01  WISTU
-e1[03W ISUIIP,, B Se A1essadau 11 puy Aew skoq yong Aem dnewa)

LET  ¢0Q syivd oQ Iwym

<qoxd Aj[eroos e ul A1DUIPT J[EW € Uled PUB SIAYIOW I JO 3DUBHILWIOP
U wo saapswap 23eudsTp 01 pey 1USwIAjoAU 13YIE) MOYILM dn
318 oym sAoq 18 pandtaq Aoy ‘pnas punwiSis jo iom A uo Jut
w1 SIS0 Aeuosiad pue MmN, SIARSWIY PIED OUYMm S1sT]
-UA10S [B100S JO SO0 AjIed ue sem SuuayIe} Jo 20UISqe A PI— AT
-ugnosew 1sa201d | 10—101AYaq durnoseunad4y jo UOREOSSE YL
€9, TOABIPUS [ A[2A1SN[IXI UE I 01 PIIIPISUOD ST UAIP[IYD
Sunof 1o Suuea1 AR ARYM SINV0S UT YBIY APATIE[AI ST ‘IDUIOIA At
-wrey pue vsnqe pyd Surpnpou ‘ajdoad pue Aradoid 1sureSe sawwo jo
20U2PUL YL SIOKEY3Q Aurndsew A101esuadulodraa0 A[piBu w1318
28eSus 01 A1 21e o wl AjIea paaudsp 1aE] 31e Oym SABN,, SMO]
10y se Surpuy sup surepdxe 13)1g A1usYy 1s180j0yd4sg ‘s1s13070yd4sd
aaneredwod pue sisidojodoryiue 4q paIdUIES dUIPIAS [eININI-SSOID
£q pasoIsIp IS Sem 0ud[OIA pue Auanbuyap pudan! Sunusasid ur
Suuaygg jo 2ouenodun a1 noqe surpuy 1uaurwold 1sow AP JO 3UQ

Aumaspy 15304d

2o TRIPTIYO L Surstazadns ur sarriuey 1uared
-3[8ws uey 19maq ou ae saruurejdals tewp punoj ‘dpduwrexs 10§ Aeamg
uoneuTwEXT YI[Ea [euoneN 21 1due) [ed13oolq e Aq pareal 3q isnut
PIIY> 2 ‘90u30w pue Adusnbur[ap 3onpat 01 ‘el $1s2TINS U0l
01 Bunatpey Bupejar 3dudpIA? dyy ‘s1aye; [eidojoiq jo ve(d a1 N
A[ueuTp10 J0ULED AU TBLD 240GE MES A (SIaUIeIdals 1noqe Jeym
19" JOT[JUOD WM PI[[Y PUE [2UOROUTY
sAp uayjo st santed omi a1 wAaMIAG Ayiqisuodsar Sunuared jo uoisny
-JIp © 1B 3q 01 SUIIS SAYLIE] IYOWPURIZ-INYIOW [PUCHEIIUIZN{NW
Qum wagqold utew Y] g SAULE] PYROW-FUWIS Ul UL 1m0 Seam 3ul
Auared jo Aagenb atp 1e1 puno] SAIIWE] UEDLIUIY-UBILY [euoneIauasd
-nnut jo Aprus e Kpreqrunig o0yds ySy jo o doip 01 A2 Se 31
a1am 4o ‘adurexs 10 o 1uared of3us e 1snl quw Sutar] 3soU PIp UELp
SIURISIOpE SE 2510 PIIE} 1YIOWPUELS € pue 1ot 38uis e yum
Suial] UIP[IYD ‘eIEp A1 JO S1SAjeUE Iofewl S INJIPUES PUE UEBYEURTIN
w ing "SIAYTUIE] IAPOW-3[BUIS 2q P|NOM ISLIIYI0 1BYM UT JWOIINO 1
Sumoxdun ‘soimusqns 1aype} £1010ejsnes aewr pnod ‘s102dsa1 auos
ur 4o 1etp 15988ns 1ySun warppupdpueId 1Ryl 01 90 | ATEUONN[0AS,
Suons 1Ay sinpe parejar A[eaid0]o1q SV (SIIOWPUERLS INOGE 1BUA
*s10108} 1reLiodurt A[Puan e
109101d 01 Aiiqe sy pue Aepd jo 3]A1S S 1A} I ‘SIXIS YIOG JO UIP
I 10 "pArEWmSAIPUN 3G 10U Pnoys Auoyne reusred Suurelureur
pue ‘surpdiostp Sudiojue ‘snunj pue S FUMIAS Ul SIAYIE] JO 30X A
‘skoq 10} Aeadsy Ayqredws pue [ONUOdJ[Is jo 1udo[aAap AL 01
aqeordde Afreroadss a1e 1Eip sonienb ‘PIlou ey M Se BULEAIPNYD

1D siynd A4 9GT



pasodstpaid are ajdoad 1etp wondumsse [enud AU M UM U] "I40GE
PIsSNOSIP SITeW 1UISI|Ope PAsudap-194le] JO 101aBYaq aurnoseuriad
-Ay a1n 10y se 1snf ‘spjoyasnoy paaudap-1911e} WOy SIS 1UIISI|OPE JO
101AEY2q [eNxas duewrajqoid 3y 10§ siseq A1euonn|oad ue aq AW 212y

Amosiwodd uaag

¢1. 9TBLI UO 1M 1UUNSN[PE [EHONOUId PUE [en
-xas ureaurew 01 AIjiqe 100d pue ‘sajewt pue AuUTNOSEI Jo UODEFOIAP
‘152121u1 [enxos snowodaid moys, spid paaudop-aipe] rwroned dwes
3yl PUNOj ABY SAIMIND JUIIJIP AUEW Ul SIPMIS "uIdyl jo 3Jeiuea
-pe 2E1 01 UL MOJ[E puE ‘Uaw U0 1IPudap 41940 2110029 ‘SI2LINOD
renxas areudorddeur aaey awos ‘uONYIJE B JO SULIO] NMINSANS 10]
yoIeas eadsap e up ‘sdrysuone[a1 [ErxAs01219Y YIM Passasqo 0D
-3q AJuow1od Aol S1UAISI[OPR Sy AYLomisniun pue [qisuodsain ae
waw eyl uondadiad ap yum dn moi3 01 pual swayre] I s sdiys
-uonefa1 Suons jo pasudap sy “padojaaap aq o1 [rey saren Areuosiad
pue 1212e1eyd 2an1sod Aueu ‘pasjoAll 10U e SIIUTE] ISOYM S[II3 104
* "WI221S2-J]9S [[EI9A0 PUE JUIIIAIYDE DIUIIPEDL 19YS1Y M OS[e
mq siolaeyaq wajqoid jo S[Ad] Jamo] Im AJUO 10U PIILIDOSSE 3q 01
PUNO} U3 SEY [ONUOCD [2LLIAIUL 1IBUCIIS ¢, B UMO I1I1} JO SIANSEU se
saAasuIaln 2412013d 01 A9y 210w pue ‘suonde I jo sedudnbasuod
a 10] Anpiqisuodsar awnsse 01 Aj1| 210w ‘pIssassod-fas pue 1udp
-uadapun 210w 318 431 ‘ST 1BY] 'JONUOD JO Sndof fewranut, 128uons e
9ABY SIALIE] PIA[OAUT Il SIS 1B PUnoj 2AEY SAIPIIS JO I9qUINU Y
1 AoBUInun pue 1snn uo paseq sdrySUOnE[a1 [erxasoIaiay
3anonnsuod do[aadp o1 1apjo mo13 It sk ‘91qe 210w are Suwiae] Aenb
~3pE ilm SO AILMDS [euonows pue [easiyd jo Isuas e s waiy
Surpaocad ‘wratp 192101d £ yf “sonwande SwiSuopreyd o wad apms pue
s11ydnep ma im Aefd siatpey aarsuodsal pue padefug sdrysuonear
S[ewaj-afEW 01 SIYINep Mayl uTioIsndoe ‘Sppow 901 et Iptaoid
Aoy S| Jo 9T} 211 tn uaw 1rentodun 1SOW PUE ISIY AU AT SIAE]
“soBeul PaZIEap! M SIDUIE) JY1 I2UISWAI 01 PIpuN PaIp pey
sratpe asoym spid oy suondaniad aaneSau A1aa peY 3010ATp JO S[IIF
a1 3IYm ‘s1atpe} A1 Jo suondadiad aanisod Afreraald pey sauroy 1elur
wiog Sn3 a1 1e punoj sasuodsar maim g ‘passend 2q WS sy
“3JI0AIp 01
A[erutaas pue ‘afeurew 210j3q 1ueudaid awodaq o1 fusw Neudoxdde
-ut 01 uajo ‘sdnoid 1210 ay1 Ul safewwd) ey 3k I191IEd Ue 1B ALIEUI 03
A12]1] 210w 12m A1 1B PIMOLS UONESUSIAUL 1916 “SAISUONEAI [en
-xas 131[1e3 pue 210w ut Suidedus ‘snonostword Apane[ar 2q 01 papual
Aoy -aur 8eis a1 Jo pua sdoq ap 1e dwn 1A Jo yonw uads A

6CT o0 sy o Ivym

‘SIDUEP 191U3I UOTIEIIDIL 31 Ty WAL PIEMO] JATIINPIS JI0W 1M PUB
atow séoq N0 1y3nos ISENUOd Ul ‘SIWOY PIDIOAIP woy SUI Ay
“sj1d jo dnoid e jo yoeq i w uANjo
‘pua SIS I 1B PALe1s 431 J00YIS 18 SIDUEP IANUD UONEILIAI Suunp
18} PIUIBI] SEM 11 ATEJIUTS "PUNOIE 313m SA0q USYM PITqIYUI PUe Ays
3q 01 pue s£0q p1oae 01 Papual parp pey s1ayiej asoym spid ay -sdiys
-UOTIE]21 [ENX3S0I313Y Ul 0UaPYuod 12mb € pamoys A7 'SULIa) umo
IR uo pur A[isea sdoq 01 parejal sarfrurey 10E1UY wioy SIS ayp [erd
-uag ur satewl Y pey Ao sdiysuoneal 2y jo aanedtput A[yBiy aq 01
paacid a2l 210 W pey sjud 3sat YSilm SuouT Tt YL
“gonw A13a Supyeads
10U PUE 19mMIIAIUL 31 WOy Aeme Fupioo] uaijo ydudn 11s 01 papual
PUE 1amI1A191UL I WO ISIYLIN JTBYD YL HOO1 SIIUIE} PIMOPLmM WO
s 9y “sdneid w0 AW woy P U WL I0W PIYILLS PUE 1ML
-121Ul 31 pIemo1l presio] paucd] Aoyy -armsod uado ‘Bupmexds ‘aan
-ONP3s 2YJEL B PILINSSE PUE 1x01ATIIUT 33 01 1SISO[ IBYD 31 eI 01
P3pUal SIILIE] PIDIOATP ) WOLj SIS "ISEI RIM pue AJ[einieu 1amda
~I21U1 3y} 01 PAE[AL A3} PUB ‘IIMIATNUT Y] WO} JUBISIP-LUNIPIW
Ses 1BY1 ITRYD 2yl Y001 S3l|we] 1u3saId-19yie] a1 wol) s|no
12MIATIIUT IBW ) PIEMOI JOWEYA] NN AG PUE Paiddfss 43 reyd
yoym AQ pojeaaas o1am sANOIB 211 AP UL SIS A UIIMIAQ SIDOUIYIP
J|geIEay ABmE 139] 29I MOCE Sesm PIN[ U PUE SIP Y1 JO IpPIS
1910 Y1 UO Seam PUOIS B TIAIIAIIUL ) 1EdU ATda PIIEIO] SEM IIBYD
JUQ "SITEYD 1YI0 Iy PUB NSIP B IM WOOI B U PIILIS I9MIAIIIUL
aew B 4q 2uop Seam Suwmdtamnut 3yy “Furpuy Sunfns e pua du awed
IS ‘SINSAI MIAIANUT 181 19y Suizdeue a10§oq udag Yieap ySnoiup
SI3YIE] 1211 1SO] PBY OYs ISOY1 PUB {3010AIp ySnoiys siayiej 12y
150] pey oym 2sot ‘sarrure) 1uasaid-rare; oeaur woyy asop :sdnoid
22111 o1t $193{gns 1wedsIOpE Aewd) 121 Paylssed uolBuuayiay
"$asATeUR ‘SNOI0E1L 210W 11e] AQ PAYLIA U3II] ALY 1B
saway) enuad awos dn suaod Ajdreys ‘pooynpe out I8 1W20SI[OPE
JO SIAT[ 3y PamO[[o] Yoy Aprus au ‘sprepuels s Aepo1 4q pareonsiyd
-osun Aesdojopoaw ysnoyily o, uoiuusyiay stepy g 1siojoyd
-Asd ennBnp jo Ausiaaun wwaunuoid ap 4q spL6T Ajres syp W suop
sem (113 1U20s3[ope jo 1wawdo(aadp Anfeuosiad pue enxas 1 pue
JUSWIA[OAUL I12YIE] U9M13q dIYSUOTIB[AI JYI U0 HI0Mm DISSE YL
‘Tenuanbasuod os st 1ey1 op
sI3UTe} 2eym Jo Suipueisiapun pood e aaey mou am Aouanburpdp spew
JO 25D 91 W Se puy “FuuraqpiIy> U pamun—atun Ino jo surajqord
Te00s tofeuwr a1 jo 1aroue Sunussdrd 10§ tueniodui £ are os ‘30ud|
-ola pue LHusnburpp afewr Sunuaasid 10] 1enrodurr dre siayley se 1sn[

ONRIVAdATIHD NJ31 dIMNN ANV S4dHIV

AP sYIng Aym QG



QL woy yonwt s swats 13mod orgnd 0y qUIT SUAUIOM JEI 3A3Tq
01 UOSEA1 PoOF ST 23U H{I0s IB 21 SIDIO] IAIIO JEYM ‘UIWOM 10} ST
-e15 ofqnd ysiy saretaual 1el 1amod dTwou0ds 11 A[uo 10U ST I
g, AWOU093 YsTpamg a1 ur suonisod [euaBeuein ur parussaidatiap
-un ApuedyTIgIs are Ao 1nq jdurexo 10§ ‘3310§ 10qE] I UT T8 UIUWIOM
USTPamg [[e A[[ETLIIA “3JT] DTUOU0D3 Ul 1amod [Nt 0s dAey 10U Op 431
‘o ongqnd w 1amod 12318 2aBY UIWOM YSIPIMG UM ‘SITI0S [et
-snput 3uoure puy “snieis dqnd IRUL PUE DUSISGNS IIUIOUOII 0] uon
-OQLOIUOD SUIWOM U3am13q drysuonelar 1uwedyruds A[esnsnels 10 143l
~SISUOD OU PUNO} SIMIV0S TELOSTPUIUOU JO APTIS s 2uBD[O7) B} 0S A[U0
Uawom dueApe Apuaredde s331M0saI STOWOS AYIO puEe L3uow ing
Tamod 2aeY OSTE [[m La1) ‘pendie st 11 Louow 1340
]0NUOY 3ABY UIWOM 1Byl 32183p a1 O] ,'uondnpoid Jo Sueaul 3l 1340
o103, 1211 13mod SrwIou0d3 I 01 PINE[AI A[UBSSIOIU St 1amod
onqnd s uswIoM 1B1 PaARN[Aq ST 1] AWOUO? I 01 UIWOM JO UORN]
-l0UO0d 241 U0 SBY 1 eyl I3[qEUD BUIA[IOPUN YT SB TUIUIIAJOALY I3Y[1E]
1o $59] pasnoog sey 3T dfqnd ur uonedionred s ustom Jo Aprus Y1
1amod d1qnd o1 Aises arefsuen
10U $30D JUO[E WM 134 "san1ande Aquejuou ul tedonred 03 awn arow
Uawom $a413 BuLBAIp[IYD UT 1UIWIA[oAUT J[ew ‘sny] xamod ongnd
ISDIX3 01 AI{IE IRY1 SUIBTSUOD A[LIESS3DaU 1D Py 10§ Amiqisuods
-21 Lrewud s uawiopy sudwiom jo smiels onqnd syn pue Suuesippiyd
Ul SI9YIE] JO JUILIIAIOAUT 131D IY! UIIMISQ UOHBIIUUOD Y} ST IBYA
a1 oqqnd wn uatuom Jo 33e1U3dIad I UT PUE TUSLIA[OALI I}
-EJ UI 410q ‘pUIYaq Iej 10U I8 SUONEU UEIABUIPUEDS 1A "UILOM IUID
-12d 14 Jo Bumsisuod (Sppsyry) 1uswretred e Fundas 4q 4667 Ul pL0IAI
$,PHOM m3u e PIuTEd YoTYm UODEU J1 ST UIPIMS puy “UIP[IYD X1
10} 21ed 01 1uduLkordwa jo savejd TALp woy 2aed] [BIuAted JWOS el
SIOUIBY YSIPamS [T Jo 1uao1ad (¢ 01 7 AUIOS “UIPaMS ST ‘SInoddE [T 4q
‘SULTERIPTIYD It PIAJOAUT ISOL JIE SIdYIE] UDIYsm Ul UOTEU 2y Aoy
-TE JO Suonisod Ul U3HIOM ISOUI I IABY OSTE TUSUIIATOAU I9UIE] JO [943]
159yS81Y 3 2ABY OTyMm ISOYD ‘SINII0S Paolleape Juoury "uosnpouod
S [DB31 01 SIN31D0S [ELOSTIPUTUOU 01 JOO[ 01 PI3u 10U S0P U
"SINUNIUIO)
1aq1 wt stuedronted fny aq 01 3[qE AIe SIAIOUI AIOW A ‘UAIPTIYD ALM
mo dpay s1911e] 181 210U Y ‘SPIOM Y0 U] ,, AILOYINE JO suonis
-od 01 ss320e afeWa) [pue] Supfew uotswIp Anunurwod ut uonedonred
a[Pwa] i pareosse Appanisod are ared priyd aunnol 10§ Aqisuods
-1 pue ‘uondajfe “Anurxold rewrated ) e puUNO] 111 ‘SAUIDOS [LLOSIP
-truou A1dutu wioyj elep aanexnuenb pue uonduosap owydeifouna uo
Bumeap Aq auop Apuadal SEY SURN[0D) 110G 1SI30[010S SE ‘PIuIlreXd
Anyares st uoneLtes S UAYAY “SAIYSUOUE[A1 PIIYd-Idtlej Ul UODELEA
[BINI[ND-SSOI0 SMOULIOUI ST 212171 ‘[1e1ap [ 121det)d Summoroy 2y sy

191 éod sayird og mym

M0] urewan [ A[qeqoxd usuiom Jo
sruers orqnd Y1 ‘JULIEIIPTIYD Ul 1USWIA[OAU J[EUT INOYIM—YING 3yl
01 19502 s1 23150ddo A1) 1B SATLDTPUT IDUIPI MIN] ¢, STIEIS SUIWOM
2ouequa Afjenide S sarjuwe) jo 100 udw Funiaf ey pue 1AW
-30UBADE SUdUIOM 01 J[IEISGO UE ST A[IUIe] Iea[dnu Yl el pa1safsns
24BY S12A12SGO dwoS ‘smiels diqnd 13yl aster Aew 11—~AeMm SNOIAGO
$S9] B Ul UaWoM 1yauaq 01 sredadde osfe 11 13x w0y 311 IPISING Hiom
oym s1aiowl Aferoadss ‘SIBIoW U SSanS I SAONPAL PUBR PBOPIOM
21 sased A[snotaqo SULIBAIP]ILD UT SIAUIE] JO JUIUIIAJOAUT 1D3IIP AL

NAWOAM £0 SOIVIS FHI ANV INTFIWAATOANT H3IHIVA

"S30TD JAUUT INO JO SI12
-ow 38euadn paureurun ) Aq Passaidxd AJuouIurod SOyl e (eIl
Ao suoneanou ay A[E[IUNG "SUEdLIIUIY Isow 01 Ienrue) {[Suissonstp
SPUNOS QLIS A JUSWUOIIAUD JO PUDY 1 ‘10U 10 Iy JIe SIuny)
Areuonnjoaad a1p 1apaypy Surearppyd ul uonedonred sfew pue udta
i sdiysuonepar ynpe Juunpua 10} uonedadxa Mo] B S1 21911 YOIYM
ut Judwuonaud repnonred e 01 uoneidepe Jnstunoddo ue s1uasadal
ayoreuaw IayTed Je s1 uoneue|dxe o ‘UTESY ‘oyT] Ul IaTIEd UIPYIYD
pue x3s SUIABY 1M Pa1e10osse A[3uons St Iyoreuaul Jo 98e paramo]
1, S1uated JAISIIAR 1O
Bunoafa1 AQ pIEUTWOP,, SPOOYPIIYD [IYSSITS ALY Ol UIP[IYD Juoure
127p1e2 IM020 [ A11agad 1eyl 15383ns sioyine U ‘SIfjIe] 13eIul
A[rerrewr wiox satewr-age ueyl IanTed sipuow xis [ e Aaqnd yoear
01 punoy arem spioyasnoy paoloalp woy saydnep ey pue Suddoip
u22q Sey Jyoreudut jo a5 2Fe1dae A 1L 18] 9P Jo 0u Funfe] AIaq
-nd jo Bunun a1y Aesywads Kpoq aip w safreyp eosAyd 1nq ro1aEY
-2q A[U0 10U 103 UED ‘3dUISqE IAIE] Aq PAILISUIS 181 Se Yons KJuure)
[yssans e ut dn Suwmoid jo aousuadxe o 1ey 159583ns 01 YLy dais
£ $208 2apdadsiad Areuonnjoss ue woi uanw 1aded 1u2da1 suQ
2. e e 1w saaut reuared afew Aure utelqo Apren8al
wed ays YoIym ut Aem A[uo a) oq Aewnr 15a33ns s1aquIp AIBUONN|0AD
. 'S3Teur JO UOISSAIINS B WOL 1WAUNsIaut Ajred Sunjaag Aitunizoddo
[ENXas uni-uoys 41243 Jo 3Fe1UBAPE S IYS DI10JIA 198 UEd ys
UEW 152 31 ¥22s pue uononpoidal auodisod wei 1oyiey “paredonue
3q Ajqeuosear 1ouued SULIeAIpyID 01 BONNALIuoed ew ySy B Suajoaut
sdiysuope[al [enxas01212Y npe SUUNpua 1L pue GET2IUN e SI[e
TEY1 SUIE3] SWIOY JUISAe-Iaie] B woy (13 y :Su St iudumndie ayy
‘seaf dn-Suwmois oy Sur
-mp sjn8 Aq paures) auo  ‘A8a1ens aanonpoidar | remonted B 01 payul|
s1 ‘sK0q Jo 35ED I U SE I014BY2q [erxas 1UIISI[OpE Jo wianed sty e
andre sisuonnjoas ‘enuaod aandnpoidar 1Ay dznUTKEW 01 1UEM O3

NP saaying Ay 091



121deyo Suwnor]og a1 Jo s193fgns ap
31e 253y pooytae} jo AZojodoIpue pie UONN|OAI 3} 01 PUB PuUO]
AEWRJ-HRIT M pue safei Jo 430[01q 21 01—51001 212 01 0F 1SN
am suonsanb Yons 1amsue O] (S1UUNSaAUL ewaied dZIUIYewl 01 paziu
8510 SaNA1D0S 19Y10 3Te MOY] (SAWN Wdpour 01 1oud pIISIXa 1LY] SN2
-100§ JO SPUBSTIOU) 21 Ul Op AJjBrudE SIaYIe} PIP 1BUAA ( SISUIB] M3,
2q 01 1IN0 MO AJ[E21 udw a1y ;ssa001d SULIAYIE] YT UT UAW I8 I[qEI]
eur Mot 1t ‘IUOP SABM[E 2ABY UIWOM Se Yorut A1131d udIp[IyD Ister
01 Aepo1 paxse Juraq are uaw 4apwmoid pue 10199101d Jo SI[01 U
-ue 12U wok] Suldueyd Uaq ALY SIAYIE] 10] SuONEINAAXD ‘A|1BI]D)
Kuoyine pue 1amod [B100S PEOI( UIWOM [[1ism 1eYS 01 Sulf[im 10w
pue uawom Jo [njoadsal 201U e oym SINPE 2033q 01 dn mo18 s
-BJ paAjoAur £q pastel UAIp[IyD smers dqnd I $ISTel 1 {UIWOM 0]
1Jpuaq 1uerodunt e SULG OSTe JULIBAIP(IYD UL JUIWIA{OAUT 1OYIE]
“Burag-jam [eo3ojor
-Asd pue 101EY2q 1eUcISSEdUIOd pUR [E0s01d ‘2dudladmod [Bnidsf
-Ul S URIPJIYY Il 01 SUONNGmuod renodul dfewl SIAie] AdUSPIAd
a1 01 Buipioooy 1uawdolpadp priyd Ayifeay ur 1ueuodunt $1 32U
-JIp 341 PUE ‘SIAIOW JO Y WO TUIIIP Apuedyiudis st ey 9141s Sut
auared e asey A3y sjapout ajo1 dew pue uoddns dnwouoda pue uon
-o2101d 9praoid Loy “Bunq o1 A121[ SB ST U0SIAC III0 OU 1B UDIPIYD
1211 01 s1yauaq 2ansod uug—siayie; [ea1dojolq A[peroadso—siaye)
PIAJOAU] "3WOY Y3 Ul SHNPE puod?ds, 1sn{ uey 10w Iej 3re SIAIR]

STVINLYE ONIANTONOD

€91 éoq sayind od oym

"swajqoxd pue sansst (8131005 12816 UO Apuanbasuod pue 101aBYy
-2q 1npe 1R uo 1edwnr 1uedyudis e sey dn Suwmoid are Loy usym
SI21[1e} TP 1AM Ay (S8 pue) sfoq diysuonear ayn e st ‘urefe
‘paajoaur ssadoxd [eroos Juikpropun 2y doip [[m SNIEIS S UILIOM
‘SM013 SSIUSSIIAT[IE] SE TEYI UOISN|OUOD YT OF SPEI] JE[IBAE IUIPIAD
511 10q ‘sisdfeue pue Apms 210U SPIAU UIWOM Jo smaels d1jqnd s pue
BULE3IPIIYD 01 SIBIIR] JO LWOINGLIUOD Y1 UIDMIAQ UONEIIOSSE |
¢’ 199]J2 TBY1 01 2DUIPIAI JWOS ST 213Y ] 101035 dyqnd
a1 w siuedpnred 198uons 2q 01 WY1 SI|GRUD 1B ALIOUCINE JO ISUIS
PUEB 9DUIPYUOI[3S JO pUp| Ayl s1aydnep 21 ut srowoid syl pue
$59] UAIP[IYD 1191 2dA1-X3s S13Y1B] PIAJOAUL 1BY) ISED 311 3q OS[e ABUL 1]
“ap] onqnd wr Buireys yser o1ur 21g[SUEN 01 SUIIS JWOY A Ul Juueys
YSe] 4531 JO SearE Y10 W uoueIIdood I[eW)-2fewl 3q ([l Y Tl
uone123dxs ue 01 Ped| FULEAIP(IYD Ut uonerdood etua)-afew S0P oS
‘Bunayiow fo uononpouday 2y] »00q 19y ut o pautod Sely mo10poyD)
AoueN se ‘a[oym e Se A19190§ Ul 10g¥] JO UOTISIAID [enxas Juons e sale
-19u28 BULIEAIP[IYD UT JOGE] JO UOISIAID [ENxas uons e se 1Sn[ 1940210
1g'SIMNIATNIOR J[BUWI-[[B ‘ATBUOISNIIXD 21EAID PUE UIWOM BUTWIOp pue 133
-21 01 PI3U JUWLS IJI IABY 10U OP ‘ISENUOD Ul ‘S|9pou 301 [ew Juons
PUE SISUIE] PIA[OAUT 3ABY A} 315ym $INI0s w dn mo1d oym sdog

og TELLOM &UE 01 PIP10dJe S Yoty 38nsaid gy dinsine [ tey 28n
~s21d 10§ pa3u e ‘s1 101 ‘3pud pue ssaud[ew udamiaq diysuonelR1 A punoj
aq Aew 219y 1€9) swos Furuuiopad 10 PRY AWOS FULNUI WOL UIWOM
Zunuaadid 4Aq uaniumIapun 2q o Sey ‘12g} Ul ‘Ssaud[ew I3Y] ‘duderd
01 PasmO[[e 10U I8 UIom 1erp A1ide awos 3onoexd 01 Kmqe 10 ‘1yBu nay
P dn pan s 2[01 X35 NAYT JO SSIUINS S, UMW SINAD0S Jo 1aquunu 16318 e uj

“3unIe21pTIYD UT PIAjoA
-urun AJ3ANEA1 918 UIUI I3UM SIIII0S UL UIWOM PIEMO] SIPNINIE
A1eU0ISN[IXA I[RUL JO I0IM S (G+61) W] Pub W Ul "Peajy 131e8
-1 JO 1YSISUl A[189 UE Sem POOYPTYD Ul SI[BUI JO UONBZI[EIDO0S Y1 PUE
POOYI[NPE Ul UIUIOM PIEMO] SIPNINIE J[EUI UIImI3q ITexul] gL
61 SANI0S
1u3sqe-1ayte} Ul suediaunod 1Yl uel $aniande ongnd wox usmom
IpNIX3 01 pauldUl $53] a1e OYm udw dnpord uonezIEOS PlIYD
j0 suranred 1ussard-IayIe] Y SAN2100G, IPUNO] UEN|OD) 110G lBYM
S1 319H "POOYP[IY> Ul PIZI[EID0s 1am A Yoty ul Aeas 3y ur a1 Aew
I2MSUB YT ;STYl Op 01 USW SISTIED 1BUAA UDWOM 1M Idmod Iy
JO WOS 31eys 01 U UG IABY UIUI SINAID0S I1I0S Ul 194 ‘safewwt £q
PRIBUILIOP ‘318 [{US A[ISOUL PUB ‘U23q JABY PI0M 21 Ut A13100S 41343
Arenatia jo sarmonns Aluouine Yy Sueaw dWouod2 yInonp 1amod
1211 JO 19A03NE] B WOJ] Se Sajeul AQ 1amod Jo 1uawysmburjar Lreiunjoa

NP sy AYm 791



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 55 of 194

EXHIBIT 30



WWM Second- Ed. gxp 9/ 14/2005 12:11 PM Page 1

A Report from Family Scholars

Why Marriage Matters, Second Edition
Twenty-Six Conclusions from the Social Sciences

Institute for American Values



WMM Second- Ed. qxp 9/ 14/ 2005 12:11 PM_Page 2 .
Case 2:14-cv-00024-JWS Documﬁ@%ﬁe -3 Filed 06/10/14 Page 57 of 194

HIS STATEMENT comes from a team of family scholars chaired by

W. Bradford Wilcox of the University of Virginia, William

Doherty of the University of Minnesota, Norval Glenn of the

University of Texas, and Linda Waite of the University of Chicago. The

project is sponsored by the Institute for American Values. The Institute

is grateful to Maggie Gallagher for her research and editorial assistance

on the first edition, the National Fatherhood Initiative for its support of

the second edition, to Arthur E. Rasmussen for helping to initiate the

project, and to our financial contributors for their generous support.

On the cover: Woman Writing List That
Binds Two Hearts by Bonnie Timmons.
© Bonnie Timmons/The Image Bank/

Getty Images.

Layout by Josephine Tramontano,

Institute for American Values.

©2005, Institute for American Values. No
reproduction of the materials contained
berein is permitted without the written
permission of the Institute for American

Values.

First edition published 2002. Second edi-
tion 2005.

ISBN #978-1-931764-10-7

Institute for American Values
1841 Broadway, Suite 211

New York, NY 10023

Tel: (212) 246-3942

Fax: (212) 541-6665

Website: www.americanvalues.org

Email: info@americanvalues.org



WWM Second- Ed. gxp 9/ 14/2005 12:11 PM Page .
Case 2:14-cv-00024-JWS Documﬁ@%ﬁe -3 Filed 06/10/14 Page 58 of 194

Table of Contents

The AULNOTS. ..o 4
TNEFOAUCTION. ...t 5
The Twenty-Six Conclusions: A SNapShOt.........cccoeviiiiiiiiiiiiiii 10
The Twenty-Six CONCIUSIONS........coiviiiiiiiieiiiee e 12
FaMULY ..o 12
ECONOMICS. ..o 19
Physical Health and LONGeVity..........ccccoviiiiiiiiiiiiiiieeeee 23
Mental Health and Emotional Well-Being...........ccccoooceiviiiiiinn. 27
Crime and Domestic VIOlence............cccocveviiiiiiiiiiniiniiiiicc, 29
CONCIUSION. ...ttt 32
ENANOLES. ..t 34



WM Second- Ed.
Case

Page 4

Xp 9/14/2005 12:11 PM Page 4 .
:14-cv-00024-JWS Documﬁ@%ﬁe -3 Filed 06/10/14

The Authors

W. Bradford Wilcox, University of Virginia
William J. Doherty, University of Minnesota
Helen Fisher, Rutgers University

William A. Galston, University of Maryland
Norval D. Glenn, University of Texas at Austin
John Gottman, University of Washington (Emeritus)
Robert Lerman, American University

Annette Mahoney, Bowling Green State University
Barbara Markey, Creighton University

Howard J. Markman, University of Denver

Steven Nock, University of Virginia

David Popenoe, Rutgers University

Gloria G. Rodriguez, AVANCE, Inc.

Scott M. Stanley, University of Denver

Linda J. Waite, University of Chicago

Page 59 of 194

Judith Wallerstein, University of California at Berkeley (Emerita)



WMM Second- Ed. qxp 9/ 14/ 2005 12:11 PM_Page 5 .
Case %:14-cv-00024-JWS Documﬁ@%ﬁe -3 Filed 06/10/14 Page 60 of 194

Why Marriage NMatters
Twenty-Six Conclusions from the Social Sciences

|t rstetuteim |10

N ALL TOO MANY communities in the United States, especially poor
Iand minority ones, marriage is in retreat. The statistics tell part of the

story. In 1960, 5 percent of children were born outside of wedlock.
Today, 34 percent of children are born outside of wedlock. In 1960,
more than 67 percent of adults were married. Today, fewer than 56 per-
cent of adults are married. As a consequence, American children are
much less likely to spend their entire childhood in an intact, married
family than they were 50 years ago. Likewise, men and women are less
likely than they were 50 years ago to get married as a young adult and
stay married. The bottom line is this: The institution of marriage has less
of a hold over American men, women, and children than it did earlier
in the last century.

These trends are even more dramatic in minority and lower income
communities. In 2002, 68 percent of African American births and 44
percent of Latino births were out of wedlock, compared to 29 percent
of white births. Similarly, although only about 5 percent of college-
educated mothers have children out of wedlock, approximately 25
percent of mothers without a high school degree have children outside
marriage.! Most of the women in the latter group hail from low-income
families. African Americans and men and women without college
degrees are also significantly more likely to divorce than their Anglo
college-educated peers.?

The changes that have swept over American families in the last two
generations have inspired a large body of social scientific research and
a growing number of marriage education programs aimed at better
preparing couples for marriage and better equipping couples with the
knowledge, values, and skills required for successful marriage in
today’s world. This report, the second edition of Why Marriage
Matters, is an attempt to summarize the research into a succinct form

Page 5
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useful to Americans on all sides of ongoing family debates — to report
what we know about the importance of marriage for our families and
for our society.

What does the social science tell us? In addition to reviewing research
on family topics covered in the first edition of the report, this report
highlights five new themes in marriage-related research.

Five New Themes

1. Eventhough marriage bas lost ground in minority communities
in recent years, marriage bas not lost its value in these com-
munities. This report shows that African Americans and Latinos
benefit from marriage in much the same way that Anglos benefit
from marriage. We also present evidence that marriage matters in
countries, such as Sweden, that have markedly different approaches
to public policy, social welfare, and religion than does the United
States. In other words, marriage is a multicultural institution.

2. An emerging line of research indicates that marriage benefits
poor Americans, and Americans from disadvantaged back-
grounds, even though these Americans are now less likely to
get and stay married. Among other findings, this report shows that
women from disadvantaged backgrounds who marry and stay mar-
ried are much less likely to suffer poverty or other material hardship
compared to their peers who do not marry.

3. Marriage seems to be particularly important in civilizing men,
turning their attention away from dangerous, antisocial, or
self-centered activities and towards the needs of a family.
Married men drink less, fight less, and are less likely to engage in
criminal activity than their single peers. Married husbands and
fathers are significantly more involved and affectionate with their
wives and children than men in cohabiting relationships (with and
without children). The norms, status rewards, and social support
offered to men by marriage all combine to help men walk down
the path to adult responsibility.
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4. Beyond its well-known contributions to adult bealth, marriage
influences the biological functioning of adults and children in
ways that can bave important social consequences. For instance,
marriage appears to drive down testosterone in men, with clear
consequences for their propensity to aggression. Girls who grow up
in non-intact families — especially girls who are exposed to unrelated
males in their homes — are more likely to experience premature
sexual development and, consequently, are more likely to have a
teenage pregnancy. Thus, marriage, or the lack thereof, appears to
have important biosocial consequences for men, women, and children.

5. We find that the relationship quality of intimate partners is
related botb to their marital status and, for married adults, to
the degree to which these partners are normatively committed
to marriage. So, claims that love, not marriage, are crucial to a
happy family life do not hold up. Marriage matters even or especially
when it comes to fostering high-quality intimate relationships.

In summarizing marriage-related findings, we acknowledge that social
science is better equipped to document whether certain social facts are
true than to say why they are true. We can assert more definitively that
marriage is associated with powerful social goods than that marriage is
the sole or main cause of these goods.

A Word about Selection Effects

Good research seeks to tease out “selection effects,” or the pre-existing
differences between individuals who marry, become unwed parents, or
divorce. Does divorce cause poverty, for example, or is it simply that
poor people are more likely to divorce? Good social science attempts to
distinguish between causal relationships and mere correlations in a variety
of ways. The studies cited here are for the most part based on large,
nationally representative samples that control for race, education,
income, and other confounding factors. In many, but not all cases, social
scientists have been able to use longitudinal data to track individuals as
they marry, divorce, or stay single, increasing our confidence that mar-
riage itself matters. Where the evidence is, in our view, overwhelming

Page 7
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that marriage causes increases in well-being, we say so. Where the
causal pathways are not as well understood, we are more cautious.

We recognize that, absent random assignment to marriage, divorce, or
single parenting, social scientists must always acknowledge the possi-
bility that other factors are influencing outcomes. Reasonable scholars
may and do disagree on the existence and extent of such selection
effects and the extent to which marriage is causally related to the better
social outcomes reported here.

Nevertheless, scholarship is getting better in addressing selection effects.
For instance, in this report we summarize two divorce studies that follow
identical and non-identical adult twins in Australia to see to what extent
the effects of divorce on their children are genetic and to what extent
the effects of divorce on their children seem to be a consequence of
divorce itself. Methodological innovations like these, as well as complex
analyses using econometric models, are affording us greater confidence
that family structure exercises a causal influence for some outcomes.

Of course individual circumstances vary.? While divorce is associated
with increased risks of serious psychological and social problems for
children, for example, about 75 percent of children of divorce do not
suffer such problems (compared to approximately 90 percent of children
from intact families).” While marriage is a social good, not all marriages
are equal. Research does not generally support the idea that remarriage
is better for children than living with a single mother.” Unhappy
marriages do not have the same benefits as the average marriage.®
Divorce or separation provides an important escape hatch for children
and adults in violent or high-conflict marriages. Families, communities,
and policy makers interested in distributing the benefits of marriage
more equally must do more than merely discourage legal divorce.

Despite its inherent limitations, good social science is a better guide to
social policy than uninformed opinion or prejudice. The public and
policy makers deserve to hear what research suggests about the conse-
quences of marriage and its absence for children and adults. This report
represents our best judgment of what the current social science evidence
reveals about the importance of marriage in our social system.

Page 8
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Fundamental Conclusions
Here are our three fundamental conclusions:

1. Marriage is an important social good, associated with an impres-
sively broad array of positive outcomes for children and adults alike.

2. Marriage is an important public good, associated with a range of
economic, health, educational, and safety benefits that help local,
state, and federal governments serve the common good.

3. The benefits of marriage extend to poor and minority com-
munities, despite the fact that marriage is particularly fragile in these
communities.

AMILY STRUCTURE and processes are of course only one factor

contributing to child and social well-being. Our discussion here is

not meant to minimize the importance of other social and eco-
nomic factors, such as poverty, child support, unemployment, teenage
childbearing, neighborhood safety, or the quality of education for both
parents and children. Marriage is not a panacea for all of our social ills.
For instance, when it comes to child well-being, research suggests that
family structure is a better predictor of children’s psychological and
social welfare, whereas poverty is a better predictor of children’s edu-
cational attainment.”

But whether American society and, indeed, the world, succeeds or fails
in building a healthy marriage culture is clearly a matter of legitimate
public concern. In particular, marriage is an issue of paramount impor-
tance if we wish to help the most vulnerable members of our society:
the poor, minorities, and children. B

Page 9
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— Family

1. Marriage increases the likelihood that fathers and mothers have
good relationships with their children.

2. Cohabitation is not the functional equivalent of marriage.

3. Growing up outside an intact marriage increases the likelihood
that children will themselves divorce or become unwed parents.

4. Marriage is a virtually universal human institution.

5. Marriage, and a normative commitment to marriage, foster high-
quality relationships between adults, as well as between parents
and children.

6. Marriage has important biosocial consequences for adults and
children.

_ Economics

7. Divorce and unmarried childbearing increase poverty for both
children and mothers.

8. Married couples seem to build more wealth on average than
singles or cohabiting couples.

9. Marriage reduces poverty and material hardship for disadvan-
taged women and their children.

10. Minorities benefit economically from marriage.

11. Married men earn more money than do single men with similar
education and job histories.

12. Parental divorce (or failure to marry) appears to increase chil-
dren’s risk of school failure.

13. Parental divorce reduces the likelihood that children will grad-
uate from college and achieve high-status jobs.
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Physical Health and Longevity

Children who live with their own two married parents enjoy
better physical health, on average, than do children in other
family forms.

Parental marriage is associated with a sharply lower risk of
infant mortality.

Marriage is associated with reduced rates of alcohol and sub-
stance abuse for both adults and teens.

Married people, especially married men, have longer life expect-
ancies than do otherwise similar singles.

Marriage is associated with better health and lower rates of
injury, illness, and disability for both men and women.
Marriage seems to be associated with better health among
minorities and the poor.

__ NMental Health and Emotional Well-Being
20.

21.
22.

23.
24.
25.

26.

Children whose parents divorce have higher rates of psycho-
logical distress and mental illness.

Divorce appears to increase significantly the risk of suicide.
Married mothers have lower rates of depression than do single
or cohabiting mothers.

Boys raised in single-parent families are more likely to engage
in delinquent and criminal behavior.

Marriage appears to reduce the risk that adults will be either
perpetrators or victims of crime.

Married women appear to have a lower risk of experiencing
domestic violence than do cohabiting or dating women.

A child who is not living with his or her own two married
parents is at greater risk for child abuse.

Page 11
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Family

1. Marriage increases the likelihood that fathers and mothers
have good relationships with their children.

Mothers as well as fathers are affected by the absence of marriage.
Single mothers on average report more conflict with and less monitoring
of their children than do married mothers.® As adults, children from
intact marriages report being closer to their mothers on average than do
children of divorce.” In one nationally representative study, 30 percent
of young adults whose parents divorced reported poor relationships
with their mothers, compared to 16 percent of children whose parents
stayed married.”

But children’s relationships with their fathers depend even more on
marriage than do children’s relationships with their mothers. Sixty-five
percent of young adults whose parents divorced had poor relationships
with their fathers (compared to 29 percent from nondivorced families)."
On average, children whose parents divorce or never marry see their
fathers less frequently” and have less affectionate relationships with
their fathers” than do children whose parents get and stay married.
Studies of children of divorce suggest that losing contact with their
fathers in the wake of a divorce is one of the most painful consequences
of divorce." Divorce appears to have an even greater negative effect on
relationships between fathers and their children than remaining in an
unhappy marriage.” Even cohabiting, biological fathers who live with
their children are not as involved and affectionate with their children as
are married, biological fathers who reside with their children.®

2. Cohabitation is not the functional equivalent of marriage.
As a group, cohabitors in the United States more closely resemble

singles than married people, though cohabitation is an exceptionally
heterogenous status, with some partners treating it as a prelude to
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marriage, others as an alternative to marriage, others as an opportunity
to test for marriage, and still others as a convenient dating relationship.”
Adults who live together are more similar to singles than to married
couples in terms of physical health® and emotional well-being and
mental health,” as well as in assets and earnings.®

Children with cohabiting parents have outcomes more similar to
children living with single (or remarried) parents than children from
intact marriages.® In other words, children living in cohabiting unions
do not fare as well as children living in intact, married families. For
instance, one recent study found that teenagers living in cohabiting
unions were significantly more likely to experience behavioral and
emotional difficulties than were teenagers in intact, married families,
even after controlling for a range of socioeconomic and parenting
factors.*

A major problem associated with cohabitation for children is that
cohabiting unions are much less stable than married unions. One recent
study found that 50 percent of children born to a cohabiting couple see
their parents’ unions end by age five, compared to only 15 percent of
children born to a married couple.® This study also found that Latino
and African American children born into cohabiting unions were
particularly likely to see their parents break up.* Another problem is
that cohabiting parents are less likely to devote their financial resources
to childrearing. One study found that cohabiting parents devoted a larger
share of their income to alcohol and tobacco, and a smaller share of
their income to children’s education, than do married parents.”

Selection effects account for a large portion of the difference between
married people and cohabitors. As a group, cohabitors (who are not
engaged) have lower incomes and less education.” Couples who live
together also, on average, report relationships of lower quality than do
married couples — with cohabitors reporting more conflict, more
violence, and lower levels of satisfaction and commitment.”’ Even
biological parents who cohabit have poorer quality relationships and
are more likely to part than parents who marry.?® Cohabitation differs
from marriage in part because Americans who choose merely to live
together are less committed to each other as partners and their future
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together.” Partly as a consequence, cohabiting couples are less likely
than married couples to pool their income.* Another challenge con-
fronting cohabiting couples is that partners often disagree about the
nature and future of their relationship — for instance, one partner may
anticipate marriage and another partner may view the relationship as a
convenient form of dating.*

3. Growing up outside an intact marriage increases the
likelihood that children will themselves divorce or become
unwed parents.

Children whose parents divorce or fail to marry are more likely to
become young unwed parents, to experience divorce themselves some-
day, to marry as teenagers, and to have unhappy marriages and/or
relationships. Daughters raised outside of intact marriages are approx-
imately three times more likely to become young, unwed mothers than
are children whose parents married and stayed married.® Parental
divorce increases the odds that adult children will also divorce by at
least 50 percent, partly because children of divorce are more likely to
marry prematurely and partly because children of divorce often marry
other children of divorce, thereby making their marriage even more
precarious.™

Divorce is apparently most likely to be transmitted across the genera-
tions when parents in relatively low-conflict marriages divorce.”
Moreover, remarriage does not appear to help children. For instance,
girls in stepfamilies are slightly more likely to have a teenage pregnancy
compared to girls in single-parent families, and much more likely to
have a teenage pregnancy than girls in intact, married families.®*
Children who grow up in stepfamilies are also more likely to marry as
teenagers, compared to children who grow up in single-parent or intact,
married families.”” Finally, new research also indicates that the effects of
divorce cross three generations. Grandchildren of couples who
divorced are significantly more likely to experience marital discord,
negative relationships with their parents, and low levels of educational
attainment, compared to grandchildren whose grandparents did not
divorce.*
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4. Marriage is a virtually universal human institution.

Marriage exists in virtually every known human society.” The shape of
human marriage varies considerably in different cultural contexts. But
at least since the beginning of recorded history, in all the flourishing
varieties of human cultures documented by anthropologists, marriage
has been a universal human institution. As a virtually universal human
idea, marriage is about regulating the reproduction of children, families,
and society. While marriage systems differ (and not every person or
class within a society marries), marriage across societies is a publicly
acknowledged and supported sexual union that creates kinship obliga-
tions and resource pooling between men, women, and the children that
their sexual union may produce.

5. Marriage, and a normative commitment to marriage,
foster high-quality relationships between adults, as well
as between parents and children.

Some say that love, not marriage, makes a family. They argue that family
structure per se does not matter. Instead, what matters is the quality of
family relationships.” Others argue that the marital ethic of lifelong
commitment needs to be diluted if we seek to promote high-quality
relationships. Instead, the new marital ethic should be conditional, such
that spouses should remain together only so long as they continue to
love one another.”

These arguments, however, overlook what we know about the effects
of marriage, and a normative commitment to the institution of marriage,
on intimate relationships. By offering legal and normative support and
direction to a relationship, by providing an expectation of sexual fidelity
and lifelong commitment, and by furnishing adults a unique social status
as spouses, marriage typically fosters better romantic and parental
relationships than do alternatives to marriage.” For all these reasons, in
part, adults who are married enjoy happier, healthier, and less violent
relationships, compared to adults who are in dating or cohabiting
relationships.” Parents who are married enjoy more supportive and less
conflictual relationships with one another, compared to parents who are
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Marriage and the Public Good: Ten Principles

Executive Summary

In recent years, marriage has weakened, with serious negative consequences for society as a whole. Four
developments are especially troubling: divorce, illegitimacy, cohabitation, and same-sex marriage.

'The purpose of this document is to make a substantial new contribution to the public debate over marriage.
Too often the rational case for marriage is not made at all or not made very well. As scholars, we are per-
suaded that the case for marriage can be made and won at the level of reason.

Marriage protects children, men and women, and the common good. The health of marriage is particularly
important in a free society, which depends upon citizens to govern their private lives and rear their children
responsibly, so as to limit the scope, size, and power of the state. The nation’s retreat from marriage has been
particularly consequential for our society’s most vulnerable communities: minorities and the poor pay a
disproportionately heavy price when marriage declines in their communities. Marriage also offers men and
women as spouses a good they can have in no other way: a mutual and complete giving of the self. Thus,
marriage understood as the enduring union of husband and wife is both a good in itself and also advances the public
interest.

We affirm the following ten principles that summarize the value of marriage—a choice that most people
want to make, and that society should endorse and support.

Ten Principles on Marriage and the Public Good

Marriage is a personal union, intended for the whole of life, of husband and wife.
Marriage is a profound human good, elevating and perfecting our social and sexual nature.
Ordinarily, both men and women who marry are better off as a result.

Marriage protects and promotes the well-being of children.

Marriage sustains civil society and promotes the common good.

Marriage is a wealth-creating institution, increasing human and social capital.

NSk e

When marriage weakens, the equality gap widens, as children sufter from the disadvantages of

growing up in homes without committed mothers and fathers.

®©

A functioning marriage culture serves to protect political liberty and foster limited government.
9. 'The laws that govern marriage matter significantly.

10.  “Civil marriage” and “religious marriage” cannot be rigidly or completely divorced from one another.
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'This understanding of marriage is not narrowly religious, but the cross-cultural fruit of broad human expe-
rience and reflection, and supported by considerable social science evidence. But a marriage culture cannot
flourish in a society whose primary institutions—universities, courts, legislatures, religions—not only fail to

defend marriage but actually undermine it both conceptually and in practice.

Creating a marriage culture is not the job for government. Families, religious communities, and civic institu-
tions point the way. But law and public policy will either reinforce and support these goals, or undermine them. We
call upon our nation’s leaders, and our fellow citizens, to support public policies that strengthen marriage as
a social institution, including:

1. Protect the public understanding of marriage as the union of one man with one woman as husband
and wife.

Investigate divorce law reforms.

End marriage penalties for low-income Americans.

Protect and expand pro-child and pro-family provisions in our tax code.

Protect the interests of children from the fertility industry.

Uk

Families, religious communities, community organizations, and public policymakers must work together
toward a great goal: strengthening marriage so that each year more children are raised by their own mother
and father in loving, lasting marital unions. The future of the American experiment depends upon it. And
our children deserve nothing less.
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I. TALLENI. THE CHALLENGE TO MARRIAGE AND FAMILY TODAY

Marriage—considered as a legally sanctioned union of one man and one woman—plays a vital role in pre-
serving the common good and promoting the welfare of children. In virtually every known human society,
the institution of marriage provides order and meaning to adult sexual relationships and, more fundamen-
tally, furnishes the ideal context for the bearing and rearing of the young. The health of marriage is particu-
larly important in a free society such as our own, which depends upon citizens to govern their private lives
and rear their children responsibly, so as to limit the scope, size, and power of the state. Marriage is also an
important source of social, human, and financial capital for children, especially for children growing up in
poor, disadvantaged communities who do not have ready access to other sources of such capital. Thus, from
the point of view of spouses, children, society, and the polity, marriage advances the public interest.

But in the last forty years, marriage and family have come under increasing pressure from the modern state,
the modern economy, and modern culture. Family law in all fifty states and most countries in the Western
world has facilitated unilateral divorce, so that marriages can be easily and effectively terminated at the
will of either party. Changing sexual mores have made illegitimacy and cohabitation a central feature of
our social landscape. The products of Madison Avenue and Hollywood often appear indifferent to, if not
hostile toward, the norms that sustain decent family life. New medical technology has made it easier for
single mothers and same-sex couples to have children not only outside of marriage, but even without sexual
intercourse. Taken together, marriage is losing its preeminent status as the social institution that directs and
organizes reproduction, childrearing, and adult life.!

'The nation’s retreat from marriage has been particularly consequential for our society’s most vulnerable
communities. Out-of-wedlock birth, divorce, and single motherhood are much more common among low-
er-income African Americans and, to a lesser extent, Hispanic Americans, in large part because they often
do not have as many material, social, and personal resources to resist the deinstitutionalization of marriage.
'The latest social scientific research on marriage indicates that minorities and the poor pay a disproportion-
ately heavy price when marriage declines in their communities, meaning that the breakdown of the family
only compounds the suffering of those citizens who already suffer the most.?

'The response to this crisis by activist defenders of marriage, while often successful at the ballot box in the
United States, has had limited influence on the culture, and in many cases those who deliberately seek to
redefine the meaning of marriage or downplay its special significance have argued more effectively. Too
often, the rational case for marriage is not made at all or not made very well. Appeals to tradition are rarely
decisive in themselves in the American context today, especially among those who believe that individuals
should choose their own values rather than heed the wisdom and ways of past generations. Religious ap-
peals, though important in the lives of many individuals and families, have limited reach in a society that
limits the role of religious institutions in public life. Appeals to people’s feelings or intuitions, however

strong, are easily dismissed as appeals to prejudice, unjustly valuing some “lifestyles” over others. And in a
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society whose moral self-understanding has been formed by the struggle to overcome racial prejudice and
promote equal rights, such appeals not only fail to persuade but seem to indicate bad faith.

In this context, we think there is a pressing need for scholarly discussion of the ideal of marriage, defended
with reasons that are comprehensible in public debate and that draw upon the full range of social scientific
evidence and humanistic reflection. At issue is not only the value of marriage itself, but the reasons why the
public has a deep interest in a socially supported normative understanding of marriage. Marriage is under
attack conceprually, in university communities and other intellectual centers of influence. To defend marriage
will require confronting these attacks, assessing their arguments, and correcting them where necessary. We
are persuaded that the case for marriage can be made and won at the level of reason. The principles outlined

below, and the evidence and arguments offered on their behalf are meant to make that case.

We are aware, of course, that the debate over the normative status of marriage in our society necessarily
acquires an emotional edge. No one is untouched by the issue in his or her personal life, and we can readily
agree with the critics of marriage that questions of sexual identity, gender equity, and personal happiness
are at stake. In arguing for the normative status of marriage, we do not suppose that all people ought to be
married or that marriage and family are the only source of good in people’s lives. Nor do we wish to deny
or downgrade society’s obligation to care about the welfare of all children, regardless of their parents’ family
form.

Still, we think that, particularly as university teachers and on behalf of our students, we need to make this
statement, since marriage is above all a choice for the young: they need arguments to counterbalance the
dominant arguments now attacking marriage as unjust and undesirable, and they need to know what mar-
riage is in order to sustain their own marriages and raise their own children. Just as it did in earlier cultures,
the marital family provides the basis for a settled pattern of reproduction and education that a large, modern,
democratic society still surely needs. Our principles mean to summarize the value of married life and the
life of families that is built upon marriage—a choice that most people want to make, and that society should

endorse and support.
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II. MARRIAGE AND THE PUBLIC GOOD: TEN PRINCIPLES
1. Marriage is a personal union, intended for the whole of life, of husband and wife.

Marriage differs from other valued personal relationships in conveying a full union of husband and wife—
including a sexual, emotional, financial, legal, spiritual, and parental union. Marriage is not the ratification of
an existing relation; it is the beginning of a new relationship between a man and a woman, who pledge their
sexual fidelity to one another, promise loving mutual care and support, and form a family that welcomes and
nurtures the children that may spring from their union. This understanding of marriage has predominated
in Europe and America for most of the past two thousand years. It springs from the biological, psychologi-
cal, and social complementarity of the male and female sexes: Women typically bring to marriage important
gifts and perspectives that men typically do not bring, just as men bring their own special gifts and perspec-
tives that women typically cannot provide in the same way. This covenant of mutual dependence and obliga-
tion, solemnized by a legal oath, is strengthened by the pledge of permanence that husband and wife offer to
one another—always to remain, never to flee, even and especially in the most difficult times.

2. Marriage is a profound human good, elevating and perfecting our social and sexual nature.

Human beings are social animals, and the social institution of marriage is a profound human good. It is a
matrix of human relationships rooted in the spouses’ sexual complementarity and procreative possibilities,
and in children’s need for sustained parental nurturance and support. It creates clear ties of begetting and
belonging, ties of identity, kinship, and mutual interdependence and responsibility. These bonds of fidelity
serve a crucial public purpose, and so it is necessary and proper for the state to recognize and encourage
marriage in both law and public policy. Indeed, it is not surprising that marriage is publicly sanctioned and
promoted in virtually every known society and often solemnized by religious and cultural rituals. Modern
biological and social science only confirm the benefits of marriage as a human good consistent with our

given nature as sexual and social beings.
3. Ordinarily, both men and women who marry are better off as a result.

Married men gain moral and personal discipline, a stable domestic life, and the opportunity to participate
in the upbringing of their children. Married women gain stability and protection, acknowledgment of the
paternity of their children, and shared responsibility and emotional support in the raising of their young.
Together, both spouses gain from a normative commitment to the institution of marriage itself—including
the benefits that come from faithfully fulfilling one’s chosen duties as mother or father, husband or wife.
Couples who share a moral commitment to marital permanency and fidelity tend to have better marriages.
The marital ethic enjoining permanence, mutual fidelity, and care, as well as forbidding violence or sexual
abuse, arises out of the core imperative of our marriage tradition: that men and women who marry pledge
to love one another, “in sickness and in health” and “for better or for worse,” ordinarily “until death do

»
us part.
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4. Marriage protects and promotes the well-being of children.

'The family environment provided by marriage allows children to grow, mature, and flourish. It is a seedbed
of sociability and virtue for the young, who learn from both their parents and their siblings. Specifically, the
married family satisfies children’s need to know their biological origins, connects them to both a mother
and a father, establishes a framework of love for nurturing them, oversees their education and personal
development, and anchors their identity as they learn to move about the larger world. These are not merely
desirable goods, but what we owe to children as vulnerable beings filled with potential. Whenever humanly pos-
sible, children have a natural human right to know their mother and father, and mothers and fathers have a

solemn obligation to love their children unconditionally.
5. Marriage sustains civil society and promotes the common good.

Civil society also benefits from a stable marital order. Families are themselves small societies, and the web
of trust they establish across generations and between the spouses’ original families are a key constituent of
society as a whole. The network of relatives and in-laws that marriage creates and sustains is a key ingredi-
ent of the “social capital” that facilitates many kinds of beneficial civic associations and private groups. The
virtues acquired within the family—generosity, self-sacrifice, trust, self-discipline—are crucial in every do-
main of social life. Children who grow up in broken families often fail to acquire these elemental habits of
character. When marital breakdown or the failure to form marriages becomes widespread, society is harmed
by a host of social pathologies, including increased poverty, mental illness, crime, illegal drug use, clinical

depression, and suicide.
6. Marriage is a wealth-creating institution, increasing human and social capital.

The modern economy and modern democratic state depend upon families to produce the next genera-
tion of productive workers and taxpayers. This ongoing renewal of human capital is a crucial ingredient in
the national economy, one that is now in grave peril in those societies with rapidly aging populations and
below-replacement fertility rates. It is within families that young people develop stable patterns of work and
self-reliance at the direction of their parents, and this training in turn provides the basis for developing use-
tul skills and gaining a profession. More deeply, marriage realigns personal interests beyond the good of the
present self, and thus reduces the tendency of individuals and groups to make rash or imprudent decisions
that squander the inheritance of future generations. Families also provide networks of trust and capital that
serve as the foundation for countless entrepreneurial small-business enterprises (as well as some large cor-
porations), which are crucial to the vitality of the nation’s economy. In addition, devoted spouses and grown
children assist in caring for the sick and elderly, and maintain the solvency of pension and social-insurance
programs by providing unremunerated care for their loved ones, paying taxes, and producing the children
who will form future generations of tax-paying workers. Without flourishing families, in other words, the
long-term health of the modern economy would be imperiled.
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7. When marriage weakens, the equality gap widens, as children suffer from the disadvantages of grow-
ing up in homes without committed mothers and fathers.

Children whose parents fail to get and stay married are at an increased risk of poverty, dependency, sub-
stance abuse, educational failure, juvenile delinquency, early unwed pregnancy, and a host of other destruc-
tive behaviors. When whole families and neighborhoods become dominated by fatherless homes, these risks
increase even further. The breakdown of marriage has hit the African-American community especially hard,
and thus threatens the cherished American ideal of equality of opportunity by depriving adults and especial-
ly children of the social capital they need in order to flourish. Precisely because we seek to eliminate social
disadvantages based upon race and class, we view the cultural, economic, and other barriers to strengthening
marriage in poor neighborhoods—especially among those racial minorities with disproportionately high

rates of family breakdown—as a serious problem to be solved with persistence, generosity, and ingenuity.
8. A functioning marriage culture serves to protect political liberty and foster limited government.

Strong, intact families stabilize the state and decrease the need for costly and intrusive bureaucratic social
agencies. Families provide for their vulnerable members, produce new citizens with virtues such as loyalty
and generosity, and engender concern for the common good. When families break down, crime and social
disorder soar; the state must expand to reassert social control with intrusive policing, a sprawling prison sys-
tem, coercive child-support enforcement, and court-directed family life.> Without stable families, personal
liberty is thus imperiled as the state tries to fulfill through coercion those functions that families, at their
best, fulfill through covenantal devotion.

9.'The laws that govern marriage matter significantly.

Law and culture exhibit a dynamic relationship: Changes in one ultimately yield changes in the other,
and together law and culture structure the choices that individuals see as available, acceptable, and choice-
worthy. Given the clear benefits of marriage, we believe that the state should not remain politically neutral,
either in procedure or outcome, between marriage and various alternative family structures. Some have
sought to redefine civil marriage as a private contract between two individuals regardless of sex, others as a
binding union of any number of individuals, and still others as any kind of contractual arrangement for any
length of time that is agreeable to any number of consenting adult parties. But in doing so a state would nec-
essarily undermine the social norm which encourages marriage as historically understood—i.e., the sexually
faithful union, intended for life, between one man and one woman, open to the begetting and rearing of
children. The public goods uniquely provided by marriage are recognizable by reasonable persons, regardless
of religious or secular worldview, and thus provide compelling reasons for reinforcing the existing marriage
norm in law and public policy.
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10. “Civil marriage” and “religious marriage” cannot be rigidly or completely divorced from

one another.

Americans have always recognized the right of any person, religious or non-religious, to marry. While the
ceremonial form of religious and secular marriages often differs, the meaning of such marriages within
the social order has always been similar, which is why the state honors those marriages duly performed by
religious authorities. Moreover, current social science evidence on religion and marital success afhirms the
wisdom of the American tradition, which has always recognized and acknowledged the positive role that
religion plays in creating and sustaining marriage as a social institution.* The majority of Americans marry
in religious institutions, and for many of these people a religious dimension suffuses the whole of family
life and solemnizes the marriage vow. It is thus important to recognize the crucial role played by religious
institutions in lending critical support for a sustainable marriage culture, on which the whole society de-
pends. And it is important to preserve some shared idea of what marriage is that transcends the differences
between religious and secular marriages and between marriages within our nation’s many diverse religious

traditions.
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II1. EVIDENCE FROM THE SOCIAL AND BIOLOGICAL SCIENCES

In the last forty years, society has conducted a vast family experiment, and the outcomes are increasingly
coming to light via scientific investigations. While no single study is definitive, and there is room at the
edges for debate about particular consequences of marriage, the clear preponderance of the evidence shows
that intact, married families are superior—for adults and especially for children—to alternative family ar-
rangements. A great deal of research now exists from the anthropological, sociological, psychological, and

economic sciences, demonstrating the empirical benefits of marriage.

In virtually every known human society, the institution of marriage has served and continues to serve three
important public purposes. First, marriage is the institution through which societies seek to organize the
bearing and rearing of children; it is particularly important in ensuring that children have the love and sup-
port of their father. Second, marriage provides direction, order, and stability to adult sexual unions and to
their economic, social, and biological consequences. Third, marriage civilizes men, furnishing them with a
sense of purpose, norms, and social status that orient their lives away from vice and toward virtue.® Marriage
achieves its myriad purposes through both social and biological means that are not easily replicated by the
various alternatives to marriage. When marriage is strong, children and adults both tend to flourish; when

marriage breaks down, every element of society suffers.
The Well-being of Children

The evidence linking the health of marriage to the welfare of children is clear. During the last two decades,
a large body of social scientific research has emerged indicating that children do best when reared by their
mothers and fathers in a married, intact family. A recent report by Child Trends, a nonpartisan research
organization, summarized the new scholarly consensus on marriage this way: “[R]esearch clearly demon-
strates that family structure matters for children, and the family structure that helps children the most is a
family headed by two biological parents in a low-conflict marriage.” Other recent reviews of the literature
on marriage and the well-being of children, conducted by the Brookings Institution, the Woodrow Wilson
School of Public and International Affairs at Princeton University, the Center for Law and Social Policy,

and the Institute for American Values, have all come to similar conclusions.”

Marriage matters for children in myriad ways. We focus here on the educational, psychological, sexual, and
behavioral consequences for children of family structure, beginning with education. Children reared in in-
tact, married homes are significantly more likely to be involved in literacy activities (such as being read to by
adults or learning to recognize letters) as preschool children, and to score higher in reading comprehension
as fourth graders.® School-aged children are approximately 30 percent less likely to cut class, be tardy, or
miss school altogether.” The cumulative effect of family structure on children’s educational performance is
most evident in high school graduation rates. Children reared in intact, married households are about twice
as likely to graduate from high school, compared to children reared in single-parent or step-families. One

study found that 37 percent of children born outside of marriage and 31 percent of children with divorced

9
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parents dropped out of high school, compared to 13 percent of children from intact families headed by a
married mother and father.”

Marriage also plays a central role in fostering the emotional health of children. Children from stable, mar-
ried families are significantly less likely to suffer from depression, anxiety, alcohol and drug abuse, and
thoughts of suicide compared to children from divorced homes."* One recent study of the entire population
of Swedish children found that Swedish boys and girls in two-parent homes were about 50 percent less
likely to sufter from suicide attempts, alcohol and drug abuse, and serious psychiatric illnesses compared to
children reared in single-parent homes.'? A survey of the American literature on child well-being found that
family structure was more consequential than poverty in predicting children’s psychological and behavioral
outcomes.” In general, children who are reared by their own married mothers and fathers are much more
likely to confront the world with a sense of hope, self-confidence, and self-control than children raised

without an intact, married family.

Marriage is also important in connecting children to their biological fathers and grounding their familial
identities. Research by Yale psychiatrist Kyle Pruett suggests that children conceived by artificial reproduc-
tive technologies (ART) and reared without fathers have an unmet “hunger for an abiding paternal pres-
ence”; his research parallels findings from the literature on divorce and single-parenthood.! Pruett’s work
also suggests that children conceived by ART without known fathers have deep and disturbing questions
about their biological and familial origins. These children do not know their fathers or their paternal kin,
and they dislike living in a kind of biological and paternal limbo."* By contrast, children who are reared by
their married biological parents are more likely to have a secure sense of their own biological origins and
familial identity.

Family structure, particularly the presence of a biological father, also plays a key role in influencing the
sexual development, activity, and welfare of young girls. Teenage girls who grow up with a single mother or a
stepfather are significantly more likely to experience early menstruation and sexual development, compared
to girls reared in homes headed by a married mother and father.' Partly as a consequence, girls reared in
single-parent or step-families are much more likely to experience a teenage pregnancy and to have a child
outside of wedlock than girls who are reared in an intact, married family.!” One study found that only 5
percent of girls who grew up in an intact family got pregnant as teenagers, compared to 10 percent of girls
whose fathers left after they turned six, and 35 percent of girls whose fathers left when they were preschool-
ers.”® Research also suggests that girls are significantly more likely to be sexually abused if they are living
outside of an intact, married home—in large part because girls have more contact with unrelated males if

their mothers are unmarried, cohabiting, or residing in a stepfamily."”

Boys also benefit in unique ways from being reared within stable, married families. Research consistently
finds that boys raised by their own fathers and mothers in an intact, married family are less likely to get in
trouble than boys raised in other family situations. Boys raised outside of an intact family are more likely to

have problems with aggression, attention deficit disorder, delinquency, and school suspensions, compared
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to boys raised in intact married families.*® Some studies suggest that the negative behavioral consequences
of marital breakdown are even more significant for boys than for girls. One study found that boys reared in
single-parent and step-families were more than twice as likely to end up in prison, compared to boys reared
in an intact family.?! Clearly, stable marriage and paternal role models are crucial for keeping boys from self-

destructive and socially destructive behavior.

Virtually all of the studies cited here control for socioeconomic, demographic, and even genetic factors that
might otherwise distort the relationship between family structure and child well-being. So, for instance, the
link between family breakdown and crime is not an artifact of poverty among single parents.?? Moreover, the
newest work on divorce follows adult twins and their children to separate out the unique effects of divorce
itself from the potential role that genetic (and socioeconomic) factors might play in influencing children’s
outcomes. This research indicates that divorce has negative consequences for children’s psychological and

social welfare even after controlling for the genetic vulnerabilities of the parents who divorced.?

Why, then, does the evidence link marriage to an impressive array of positive outcomes for children? Both
social and biological mechanisms seem to account for the value of an intact marriage in children’s lives.
From a sociological perspective, marriage allows families to benefit from shared labor within the household,
income streams from two parents, and the economic resources of two sets of kin.** A married mom and
dad typically invest more time, affection, and oversight into parenting than does a single parent; as impor-
tantly, they tend to monitor and improve the parenting of one another, augmenting one another’s strengths,
balancing one another’s weaknesses, and reducing the risk that a child will be abused or neglected by an ex-
hausted or angry parent.” The trust and commitment associated with marriage also give a man and a woman
a sense that they have a future together, as well as a future with their children. This horizon of commitment,
in turn, motivates them to invest practically, emotionally, and financially at higher levels in their children

than cohabiting or single parents.?

Marriage is particularly important in binding fathers to their children. For men, marriage and fatherhood
are a package deal. Because the father’s role is more discretionary in our society (and every known human
society) than the mother’s role, it depends more on the normative expectations of and social supports pro-
vided to fathers by marriage. Marriage positions men to receive the regular encouragement, direction, and
advice of the mother of his children, and encourages them to pay attention to that input.”” Not surprisingly,
cohabiting fathers are less practically and emotionally invested in their children than are married fathers.”®
Nonresidential fathers see their children much less often than do married, residential fathers, and their
involvement is not consistently related to positive outcomes for children.” By contrast, married fathers can
exercise an abiding, important, and positive influence on their children, and are especially likely to do so in

a happy marriage.*

Biology also matters. Studies suggest that men and women bring different strengths to the parenting en-
terprise, and that the biological relatedness of parents to their children has important consequences for the

young, especially girls. Although there is a good deal of overlap in the talents that mothers and fathers bring
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to parenting, the evidence also suggests that there are crucial sex differences in parenting. Mothers are more
sensitive to the cries, words, and gestures of infants, toddlers, and adolescents, and, partly as a consequence,
they are better at providing physical and emotional nurture to their children.’ These special capacities of
mothers seem to have deep biological underpinnings: during pregnancy and breastfeeding women experi-
ence high levels of the hormone peptide oxytocin, which fosters affiliative behaviors.*

Fathers excel when it comes to providing discipline, ensuring safety, and challenging their children to em-
brace life’s opportunities and confront life’s difficulties. The greater physical size and strength of most fa-
thers, along with the pitch and inflection of their voice and the directive character of their speaking, give
them an advantage when it comes to discipline, an advantage that is particularly evident with boys, who are
more likely to comply with their fathers’ than their mothers’ discipline.*® Likewise, fathers are more likely
than mothers to encourage their children to tackle difficult tasks, endure hardship without yielding, and
seek out novel experiences.’* These paternal strengths also have deep biological underpinnings: Fathers
typically have higher levels of testosterone—a hormone associated with dominance and assertiveness—than
do mothers.*® Although the link between nature, nurture, and sex-specific parenting talents is undoubtedly
complex, one cannot ignore the overwhelming evidence of sex differences in parenting —difterences that
marriage builds on to the advantage of children.

'The biological relationship between parents and children also matters to the young. Studies suggest that
biological parents invest more money and time in their offspring than do stepparents.*® New research by
University of Arizona psychologist Bruce Ellis also suggests that the physical presence of a biological father
is important for the sexual development of girls. Specifically, he thinks that one reason that girls who live
apart from their biological father develop sexually at an earlier age than girls who live with their biologi-
cal father is that they are more likely to be exposed to the pheromones—biological chemicals that convey
sexual information between persons—of unrelated males. He also finds that girls who are exposed to the
presence of a mother’s boyfriend or a stepfather reach puberty at an earlier age than girls who are raised
by unpartnered single mothers.” There is clearly more research to be done in this area, but the data clearly
suggest that one reason marriage is so valuable is that it helps to bind a child’s biological parents to the child
over the course of her life.

Sara McLanahan and Gary Sandefur, sociologists at Princeton and Wisconsin, respectively, sum up the
reasons that marriage matters for children in this way: “If we were asked to design a system for making sure
that children’s basic needs were met, we would probably come up with something quite similar to the two-
parent ideal. Such a design, in theory, would not only ensure that children had access to the time and money
of two adults, it also would provide a system of checks and balances that promoted quality parenting. The
fact that both parents have a biological connection to the child would increase the likelihood that the parents
would identify with the child and be willing to sacrifice for that child, and it would reduce the likelihood
that either parent would abuse the child.”*® Over the past few decades, we have experimented with various
alternatives to marriage, and the evidence is now clear: Children raised in married, intact families generally
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do better in every area of life than those raised in various alternative family structures. Those who care about
the well-being of children—as every citizen should—should care about the health of modern marriage.

The Well-being of Adults

While the most important benefits of marriage redound to children, marriage also has significant benefits
for the adult men and women who enter into it. Both married men and women benefit financially, emo-
tionally, physically, and socially from marriage. However, we must also note that there are often gender dif-
ferences in the benefits of marriage, and that the benefits of marriage for women are more sensitive to the

quality of marriage than are the benefits of marriage for men.

The financial advantages of marriage are clear. Married men and women are more likely to accumulate
wealth and to own a home than unmarried adults, even compared to similarly situated cohabiting or single
adults.”” Married men earn between 10 and 40 percent more money than single men with similar profes-
sional and educational backgrounds.*® Married women generally do not experience a marriage premium
in their earnings, but this is because most women combine marriage with motherhood, which tends to
depress women’s earnings.” The material benefits of marriage also extend to women from disadvantaged
backgrounds, who are much less likely to fall into poverty if they get and stay married.* In general, mar-
riage allows couples to pool resources and share labor within the household. The commitment associated
with marriage provides couples with a long-term outlook that allows them to invest together in housing and
other long-term assets.” The norms of adult maturity associated with marriage encourage adults to spend

and save in a more responsible fashion.*

Marriage also promotes the physical and emotional health of men and women. Married adults have longer
lives, less illness, greater happiness, and lower levels of depression and substance abuse than cohabiting and
single adults. Spouses are more likely to encourage their partners to monitor their health and seek medical
help if they are experiencing an illness.* The norms of adult maturity and fidelity associated with marriage
encourage men and women to avoid unhealthy or risky behaviors, from promiscuous sex to heavy alcohol
use.* The increased wealth and economic stability that come from being married enable married men and
women to seek better medical care.”” The emotional support furnished by most marriages reduces stress, and
the stress hormones, that often cause ill health and mental illness.” Men are particularly apt to experience
marriage-related gains in their life expectancy and overall health. Women also gain, but their marriage-
related health benefits depend more on the quality of their marriages: women in low-quality marriages are
more likely to experience health problems and psychological distress than single women, while good mar-
riages give women an important psychological and physical boost.*

Marriage also plays a crucial role in civilizing men. Married men are less likely to commit a crime, to be

sexually promiscuous or unfaithful to a longtime partner, or to drink to excess.” They also attend church
more often, spend more time with kin (and less time with friends), and work longer hours.”® One study,
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for instance, showed that only 4 percent of married men had been unfaithful in the past year, compared to
16 percent of cohabiting men and 37 percent of men in an ongoing sexual relationship with a woman.
Longitudinal research by University of Virginia sociologist Steven Nock suggests that these eftects are not
an artifact of selection but rather a direct consequence of marriage. Nock tracked men over time as they
transitioned from singlehood to marriage and found that men’s behaviors actually changed in the wake of a
marriage: After tying the knot, men worked harder, attended fewer bars, increased their church attendance,
and spent more time with family members.®> For many men, marriage is a rite of passage that introduces

them fully into an adult world of responsibility and self-control.

But why does marriage play such a crucial role in civilizing men—in making them harder workers, more
faithful mates, and more peaceable citizens? Part of the answer is sociological. The norms of trust, fidelity,
sacrifice, and providership associated with marriage give men clear directions about how they should act
toward their wives and children—norms that are not clearly applicable to non-marital relationships. A mar-
ried man also gains status in the eyes of his wife, her family, their friends, and the larger community when
they signal their intentions and their maturity by marrying.** Most men seek to maintain their social status
by abiding by society’s norms; a society that honors marriage will produce men who honor their wives and
care for their children.

Biology also matters. Research on men, marriage, and testosterone finds that married men—especially mar-
ried men with children—have more modest levels of testosterone than do single men. (Cohabiting men also
have lower levels of testosterone than single men.) Long-term, stable, procreative relationships moderate
men’s testosterone levels.” Judging by the literature on testosterone, this would in turn make men less in-

clined to aggressive, promiscuous, and otherwise risky behavior.*®

Of course, marriage also matters in unique ways for women. When it comes to physical safety, married
women are much less likely to be victims of violent crimes. For instance, a 1994 Justice Department report
found that single and divorced women were more than four times more likely to be the victims of a violent
crime, compared to married women.’” Married women are also much less likely to be victimized by a partner
than women in a cohabiting or sexually intimate dating relationship. One study found that 13 percent of co-
habiting couples had arguments that got violent in the past year, compared to 4 percent of married couples.”®
Studies suggest that one reason women in non-marital relationships are more likely to be victimized is that
these relationships have higher rates of infidelity, and infidelity invites serious conflict between partners.”

For most women, therefore, marriage is a safe harbor.

It is not just marital status but the very ideal of marriage that matters. Married persons who value marriage
for its own sake—who oppose cohabitation, who think that marriage is for life, and who believe that it is
best for children to be reared by a father and a mother as husband and a wife—are significantly more likely
to experience high-quality marriages, compared to married persons who are less committed to the institu-
tion of marriage.®® Men and women with a normative commitment to the ideal of marriage are also more
likely to spend time with one another and to sacrifice for their relationship.®" Other research indicates that
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such a commitment is particularly consequential for men: that is, men’s devotion to their wife depends more
on their normative commitment to the marriage ideal than does women’s devotion to their husbands.®?
Simply put, men and women who marry for life are more likely to experience a happy marriage than men

and women who marry “so long as they both shall love.”

What is clear is that marriage improves the lives of those men and women who accept its obligations, es-
pecially those who seek the economic, emotional, and health benefits of modern life. Perhaps some modern
men do not believe they need to be domesticated or do not wish to be burdened with the duties of child-
rearing; and perhaps some modern women do not believe they need the security that a good marriage
uniquely offers or fear that family life will interfere with their careers. But the data suggest that such desires
can sometimes lead men and women astray, and that those who embrace marriage live happier lives than

those who seek a false freedom in bachelorhood, cohabitation, or divorce.
The Public Consequences of Marital Breakdown

The public consequences of the recent retreat from marriage are substantial. As the evidence shows, marital
breakdown reduces the collective welfare of our children, strains our justice system, weakens civil society,

and increases the size and scope of governmental power.

The numbers are indeed staggering. Every year in the United States, more than one million children see
their parents divorce and 1.5 million children are born to unmarried mothers. The collective consequences
of this family breakdown have been catastrophic, as demonstrated by myriad indicators of social well-being.
Take child poverty. One recent Brookings survey indicates that the increase in child poverty in the United
States since the 1970s is due almost entirely to declines in the percentage of children reared in married
families, primarily because children in single-parent homes are much less likely to receive much material

support from their fathers.®

Or take adolescent well-being. Penn State sociologist Paul Amato estimated how adolescents would fare
it our society had the same percentage of two-parent biological families as it did in 1960. His research in-
dicates that this nation’s adolescents would have 1.2 million fewer school suspensions, 1 million fewer acts
of delinquency or violence, 746,587 fewer repeated grades, and 71,413 fewer suicides.®* Similar estimates
could be done for the collective effect of family breakdown on teen pregnancy, depression, and high school
dropout rates. The bottom line is this: children have paid a heavy price for adult failures to get and stay

married.

Public safety and our justice system have also been affected by the retreat from marriage. Even though
crime rates have fallen in recent years, the percentage of the population in jail has continued to rise: from .9
percent of the population in 1980 to 2.4 percent in 2003, which amounts to more than 2 million men and
women.* Public expenditures on criminal justice—police, courts, and prisons—rose more than 350 percent

in the last 20 years, from $36 billion in 1982 to $167 billion in 2001.% Empirical research on family and
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crime strongly suggests that crime is driven in part by the breakdown of marriage. George Akerlof, a Nobel
laureate in economics, argues that the crime increase in the 1970s and 1980s was linked to declines in the
marriage rate among young working-class and poor men.®” Harvard sociologist Robert Sampson concludes
from his research on urban crime that murder and robbery rates are closely linked to family structure. In his
words: “Family structure is one of the strongest, if not the strongest, predictor of variations in urban violence

across cities in the United States.”®®

The close empirical connection between family breakdown and crime
suggests that increased spending on crime-fighting, imprisonment, and criminal justice in the United States

over the last 40 years is largely the direct or indirect consequence of marital breakdown.

Public spending on social services also has risen dramatically since the 1960s, in large part because of in-
creases in divorce and illegitimacy. Estimates vary regarding the costs to the taxpayer of family breakdown,
but they clearly run into the many billions of dollars. One Brookings study found that the retreat from mar-
riage was associated with an increase of $229 billion in welfare expenditures from 1970 to 1996.% Another
study found that local, state, and federal governments spend $33 billion per year on the direct and indirect
costs of divorce—from family court costs to child support enforcement to TANF and Medicaid.” Increases
in divorce also mean that family judges and child support enforcement agencies play a deeply intrusive role
in the lives of adults and children aftected by divorce, setting the terms for custody, child visitation, and child
support for more than a million adults and children every year. Clearly, when the family fails to govern itself,

government steps in to pick up the pieces.

'The link between the size and scope of the state and the health of marriage as an institution is made even
more visible by looking at trends outside the United States. Countries with high rates of illegitimacy and
divorce, such as Sweden and Denmark, spend much more money on welfare expenditures, as a percentage
of their GDP, than countries with relatively low rates of illegitimacy and divorce, such as Spain and Japan.”
Although there has been no definitive comparative research on state expenditures and family structure,
and despite that factors such as religion and political culture may confound this relationship, the correla-
tion between the two is suggestive. Of course, we also suspect that the relationship between state size and
tamily breakdown runs both ways. For instance, earlier research on Scandinavian countries by sociologists
David Popenoe and Alan Wolfe suggests that increases in state spending are associated with declines in
the strength of marriage and family.”> Taken together, the retreat from marriage seems to go hand in hand
with more expensive and more intrusive government; family breakdown goes hand in hand with growing
hardship in disadvantaged communities, making the call for still more government intervention even more

irresistible. It is a pathological spiral, one that only a restoration of marriage can hope to reverse.
Four Threats to Marriage

Until forty years ago, marriage governed sex, procreation, and child-rearing for the vast majority of adults. In
recent years, marriage’s hold on these three domains of social life has weakened, with serious negative conse-
quences for society as a whole. Four developments—the sad eftect of decoupling marriage, sex, procreation,

and child-bearing—are especially troubling: divorce, illegitimacy, cohabitation, and same-sex marriage.
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Diworce. From 1960 to 2000, the divorce rate more than doubled in the United States, from about 20 per-
cent to about 45 percent of all first marriages. (Note: The divorce rate has declined modestly since 1980.)
The data suggests that approximately two-thirds of all divorces involving children break up low-conflict
marriages where domestic violence or emotional abuse is not a factor in the divorce.”® Unfortunately, these
children seem to bear the heaviest burden from the divorce of their parents.”* Children from broken homes
are significantly more likely to divorce as adults, to experience marital problems, to sufter from mental ill-
ness and delinquency, to drop out of high school, to have poor relationships with one or both parents, and
to have difficulty committing themselves to a relationship.” Furthermore, in most respects, remarriage is
no help to children of divorce. Children who grow up in stepfamilies experience about the same levels of
educational failure, teenage pregnancy, and criminal activity as children who remain in a single-parent fam-
ily after a divorce.”

Divorce is also associated with poverty, depression, substance abuse, and poor health among adults.”” More
broadly, widespread divorce poisons the larger culture of marriage, insofar as it sows distrust, insecurity, and
a low-commitment mentality among married and unmarried adults.”® Couples who take a permissive view
of divorce are significantly less likely to invest themselves in their marriages and less likely to be happily
married themselves.” For all these reasons, divorce threatens marriage, hurts children, and has had dire

consequences for the nation as a whole.

Hllegitimacy (non-marital child-bearing). From 1960 to 2003, the percentage of children born out of wedlock
rose from 5 to 35 percent.®” Although growing numbers of children born out of wedlock are born into co-
habiting unions—42 percent according to one recent estimate—most children born outside of marriage will
spend the majority of their childhood in a single parent home, in part because the vast majority of cohabit-
ing unions, even ones involving children, end in dissolution.®! The biggest problem with illegitimacy is that
it typically denies children the opportunity to have two parents who are committed daily to their emotional
and material welfare.®> As noted above, children raised in single-parent families without the benefit of a
married mother and father are two to three times more likely to experience serious negative life outcomes
such as imprisonment, depression, teenage pregnancy, and high school failure, compared to children from
intact, married families—even after controlling for socioeconomic factors that might distort the relationship

between family structure and child well-being.®

Non-marital child-bearing also has negative consequences for men and women. Women who bear children
outside of marriage are significantly more likely to experience poverty, to drop out of high school, and to
have difhiculty finding a good marriage partner, even when compared to women from similar socioeconomic
backgrounds.®* Men who father children outside of marriage are significantly more likely to experience
educational failure, earn less, and have difficulty finding a good marriage partner, even after controlling for
socioeconomic factors.® Taken together, the rise of illegitimacy has been disastrous for children and adults,

men and women, individuals and society.
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Cobabitation. Since the early 1970s, cohabitation has increased more than nine-fold in the United States,
from 523,000 couples in 1970 to five million couples in 2004.% Recent estimates suggest that 40 percent of
children will spend some time growing up with one or both parents in a cohabiting union.*” The growth of
cohabitation in the United States is an unwelcome development. Adults in cohabiting unions face higher
rates of domestic violence, sexual infidelity, and instability, compared to couples in marital unions.®® Most
studies find that cohabiting couples who go on to marry also face a higher risk of divorce, compared to
couples who marry without cohabiting (although the risk of divorce for couples who only cohabit after
an engagement does not appear to be higher than for married couples who did not cohabit).* Cohabiting
unions are typically weaker than marriages, and appear more likely to lead to poor relationship outcomes.
Cohabitation does not entail the same level of moral and legal commitment as marriage, couples often do
not agree about the status of their relationship, and cohabiting couples do not receive as much social support

tfrom friends and family for their relationship as do married couples.”

Cohabiting unions are particularly risky for children. Children reared by cohabiting couples are more likely
to engage in delinquent behavior, be suspended from school, and cheat in school, compared to children
reared by a married mother and father.”” Children cohabiting with an unrelated adult male face dramati-
cally higher risks of sexual or physical abuse, compared to children in intact, married families. For instance,
one Missouri study found that preschool children living in households with unrelated adults (typically a
mother’s boyfriend) were nearly 50 times more likely to be killed than were children living with both bio-
logical parents.”” Children also suffer from the instability associated with cohabiting unions. Even when
children are born into cohabiting households headed by both their biological parents, they are likely to see
one of their parents depart from the relationship. One recent study found that 50 percent of children born
to cohabiting couples see their parents break up by their fifth year, compared to just 15 percent of children
born to a marital union.” For all these reasons, cohabiting unions are not a good alternative to marriage but

are a threat, and they surely do not provide a good environment for the rearing of children.

Same-Sex Marriage. Although the social scientific research on same-sex marriage is in its infancy, there are
a number of reasons to be concerned about the consequences of redefining marriage to include same-sex
relationships. First, no one can definitively say at this point how children are affected by being reared by
same-sex couples. The current research on children reared by them is inconclusive and underdeveloped—
we do not yet have any large, long-term, longitudinal studies that can tell us much about how children are
affected by being raised in a same-sex household.” Yet the larger empirical literature on child well-being
suggests that the two sexes bring different talents to the parenting enterprise, and that children benefit from
growing up with both biological parents. This strongly suggests that children reared by same-sex parents
will experience greater difficulties with their identity, sexuality, attachments to kin, and marital prospects as

adults, among other things. But until more research is available, the jury is still out.

Yet there remain even deeper concerns about the institutional consequences of same-sex marriage for mar-
riage itself. Same-sex marriage would further undercut the idea that procreation is intrinsically connected

to marriage. It would undermine the idea that children need both a mother and a father, further weakening
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the societal norm that men should take responsibility for the children they beget. Finally, same-sex marriage
would likely corrode marital norms of sexual fidelity, since gay marriage advocates and gay couples tend to
downplay the importance of sexual fidelity in their definition of marriage. Surveys of men entering same-
sex civil unions in Vermont indicate that 50 percent of them do not value sexual fidelity, and rates of sexual
promiscuity are high among gay men.” For instance, Judith Stacey, professor of sociology at New York
University and a leading advocate of gay marriage, hopes that same-sex marriage will promote a “pluralist
expansion of the meaning, practice, and politics of family life in the United States” where “perhaps some
might dare to question the dyadic limitations of Western marriage and seek some of the benefits of extended

family life through small group marriages. ...”

Our concerns are only reinforced by the legalization of same-sex marriage in Belgium, Canada, the Neth-
erlands, and Spain—and its legalization in the Commonwealth of Massachusetts. Same-sex marriage has
taken hold in societies or regions with low rates of marriage and/or fertility.”” For instance, Belgium, Cana-
da, Massachusetts, the Netherlands, and Spain all have fertility rates well below the replacement level of 2.1
children per woman.” These are societies in which child-centered marriage has ceased to be the organizing
principle of adult life. Seen in this light, same-sex marriage is both a consequence of and further stimulus
to the abolition of marriage as the preferred vehicle for ordering sex, procreation, and child-rearing in the
West. While there are surely many unknowns, what we do know suggests that embracing same-sex marriage

would further weaken marriage itself at the very moment when it needs to be most strengthened.
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IV.ANALYSIS FROM POLITICAL AND MORAL PHILOSOPHY:
THE INTRINSIC GOODS OF MARRIAGE

'The empirical evidence in support of marriage is clear. When it comes to the myriad goods of modern social
life—economic well-being, safety and security, personal happiness, flourishing community, limited govern-
ment—marriage is a boon to adults and especially children. But the rational defense of marriage need not be
based solely in data about its utility, and those who choose to marry are not usually motivated, first and fore-
most, by any utilitarian calculus. Only when marriage is valued as good in itself, and not simply as a means
to other good ends, will children, adults, and societies reap its profound benefits. This requires defenders
of marriage—teachers, poets, religious leaders, parents and grandparents, role models of every kind—to
describe and defend why marriage is a choice-worthy way of life in terms that resonate with lived human
experience. Some moral philosophers have engaged in extended reflection on the nature of marriage as a
profound human good, seeking by precise analysis to better understand what most people accept as a matter
of commonsense. Not all signatories to this statement accept this nafural law approach or perspective, but

we include it here since it represents a view that some thoughtful supporters of marriage find compelling.

Marriage offers men and women as spouses a good they can have in no other way: a mutual and complete
giving of the self. This act of reciprocal self-giving is made solemn in a covenant of fidelity, a vow to stand
by one another as husband and wife amid life’s joys and sorrows, and to raise the children that may come
as the fruit of this personal, sexual, and familial union. Marriage binds two individuals together for life, and
binds them jointly to the next generation that will follow in their footsteps. Marriage elevates, orders, and

at times constrains our natural desires to the higher moral end of fidelity and care.

The marriage vow by its nature includes permanence and exclusivity: A couple would lose the very good
of the union they seek if they saw their marriage as temporary, or as open to similar sharing with others.
What exactly would a temporary promise to love mean? Would it not reduce one’s spouse to a source of
pleasure for oneself, to be desired and kept only so long as one’s own desires are fulfilled? By weakening the
permanence of marriage, the contemporary culture of divorce undermines the act of self-giving that is the
foundation of marriage. The marriage vow, seen as binding, is meant to secure some measure of certainty
in the face of life’s many unknowns—the certainty that this unknown future will be faced together until
death separates. At the same time, marriage looks beyond the married couple themselves to their potential

offspring, who secure the future from this generation to the next.

Marriage is thus by its nature sexual. It gives a unique unitive and procreative meaning to the sexual drive,
distinguishing marriage from other close bonds. The emotional, spiritual, and psychological closeness of a
married couple is realized in the unique biological unity that occurs between a man and a woman united
as husband and wife in sexual intercourse. In marital sexual union, the love of husband and wife is given
concrete embodiment. Our bodies are not mere instruments. Our sexual selves are not mere genitalia. Male
and female are made to relate to and complete one another, to find unity in complementarity and comple-
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mentarity in sexual difference. The same sexual act that unites the spouses is also the act that creates new life.
Sharing of lives is, in sex, also a potential sharing of life. In procreation, marital love finds its highest realiza-
tion and expression. In the family, children find the safety, security, and support they need to reach their full
potential, grounded in a public, prior commitment of mother and father to become one family together.

This deeper understanding of marriage is not narrowly religious. It is the articulation of certain universal
truths about human experience, an account of the potential elevation of human nature in marriage that all
human beings can rationally grasp. Many secular-minded couples desire these extraordinary things from

marriage: a permanent and exclusive bond of love that unites men and women to each other and to their

children.

But marriage cannot survive or flourish when the ideal of marriage is eviscerated. Radically different under-
standings of marriage, when given legal status, threaten to create a culture in which it is no longer possible
for men and women to understand the unique goods that marriage embodies: the fidelity between men and
women, united as potential mothers and fathers, bound to the children that the marital union might pro-
duce. Maintaining a culture that endorses the good of marriage is essential to ensuring that marriage serves
the common good. And in a free society such as our own, a strong marriage culture also fosters liberty by

encouraging adults to govern their own lives and rear their children responsibly.

As honest advocates of same-sex marriage have conceded, to abandon the conjugal conception of marriage—
the idea of marriage as a union of sexually complementary spouses—eliminates any ground of principle for
limiting the number of partners in a marriage to two. It would open the door to legalizing polygamy and
polyamory (group marriage), and produce a culture in which marriage loses its significance and standing,

with disastrous results for children begotten and reared in a world of post-marital chaos.

The law has a crucial place in sustaining this deeper understanding of marriage and its myriad human goods.
The law is a teacher, instructing the young either that marriage is a reality in which people can choose to
participate but whose contours individuals cannot remake at will, or teaching the young that marriage is a
mere convention, so malleable that individuals, couples, or groups can choose to make of it whatever suits

their desires, interests, or subjective goals of the moment.

Even as we defend the good of marriage as a way of life for individual men and women, therefore, we can-
not ignore the culture and polity that sustain that way of life. Oxford University philosopher Joseph Raz, a
self-described liberal, is rightly critical of those forms of liberalism which suppose that law and government
can and should be neutral with respect to competing conceptions of moral goodness. As he put it:

Monogamy, assuming that it is the only valuable form of marriage, cannot be practiced by

an individual. It requires a culture which recognizes it, and which supports it through the
public’s attitude and through its formal institutions.”
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Professor Raz’s point is that if monogamy is indeed a key element in a sound understanding of marriage,
this ideal needs to be preserved and promoted in law and in policy. The marriage culture cannot flourish in
a society whose primary institutions, including universities, courts, legislatures, and religious institutions,
not only fail to defend marriage but actually undermine it both conceptually and in practice. The young will
never learn what it means to get married and stay married, to live in fidelity to the spouse they choose and
the children they must care for, if the social world in which they come of age treats marriage as fungible or

insignificant.
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V.AMERICAN EXCEPTIONALISM AND THE WAY FORWARD

When it comes to family life, the great paradox of our time is this: Every society (including our own) that
we think is generally best for human flourishing—stable, democratic, developed, and free—is experiencing
a radical crisis around human generativity: enormous increases in family fragmentation and fatherlessness,
usually coupled with the collapse of fertility to levels which, if continued, spell demographic and social de-
cline. Suddenly, developed nations are finding themselves unable to accomplish the great, simple task that
every human society must do: bring young men and women together to marry and raise the next generation
together.

'The United States has in some ways been the leader in this retreat from marriage, but in other ways (espe-
cially in recent years) has shown signs of unusual, renewed vitality. We are the only Western nation we know
of with a “marriage movement.”’® We are the only large, developed nation to experience a sustained rise in
tertility back to near-replacement levels.

The great task for American exceptionalism in our generation is to sustain and energize this movement for
the renewal of marriage. We need to transmit a stronger, healthier, and more loving marriage culture to the
next generation, so that each year more children are raised by their own mother and father united by a loving
marriage, and so those children can grow up to have flourishing marriages themselves.

Creating such a marriage culture is not the job for government. Families, religious communities, and civic
institutions, along with intellectual, moral, religious, and artistic leaders, need to point the way. Buz law and
public policy will either reinforce and support these goals or undermine them. We call upon our nation’s leaders,
and our fellow citizens, to support public policies that strengthen marriage as a social institution. This nation
must re-establish the normative understanding of marriage as the union of a man and a woman, intended
tor life, welcoming and raising together those children who are the fruit of their self-giving love, children
who might aspire to marry and raise children of their own, renewing the lifecycle and extending the family
tree from generation to generation.

In particular, we single out five areas for special attention:

1. Protect the public understanding of marriage as the union of one man with one woman as husband
and wife.
The law’s understanding of marriage is powerful. Judges should not attempt to redefine marriage by im-
posing a new legal standard of what marriage means, or falsely declaring that our historic understanding
of marriage as the union of one man and one woman is rooted in animus or unreason. Nor should the law
send a false message to the next generation that marriage itself is irrelevant or secondary, by extending

marriage benefits to couples or individuals who are not married.
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a. Resist legislative attempts to create same-sex marriage; use legislative mechanisms to protect the
institution of marriage as a union of a male and a female as sexually complementary spouses. We urge
our elected officials to support legislation that will properly define and promote a true conception of
marriage. Likewise, we call on our elected representatives to vote against any bills that would deviate
from this understanding of marriage. (We do not object to two or more persons, whether related or
not, entering into legal contracts to own property together, share insurance, make medical decisions
for one another, and so on.)

b. End the court-created drive to create and impose same-sex marriage. We call on courts directly to
protect our understanding of marriage as the union of husband and wife. Radical judicial experiments
that coercively alter the meaning of marriage are bound to make creating and sustaining a marriage
culture more difficult, especially when such actions are manifestly against the will of the American
people.

c. Refuse to extend marital legal status to cohabiting couples. Powerful intellectual institutions in fam-
ily law, including the American Law Institute, have proposed that America follow the path of many
European nations and Canada in easing or erasing the legal distinction between marriage and cohabi-
tation. But we believe it is unjust as well as unwise to either (a) impose marital obligations on people

who have not consented to them or (b) extend marital benefits to couples who are not married.

. Investigate divorce law reforms.

Under America’s current divorce system, courts today provide less protection for the marriage contract

than they do for an ordinary business contract. Some of us support a return to a fault-based divorce

system, others of us do not. But all of us recognize that the current system is a failure in both practical
and moral terms, and deeply in need of reform. We call for renewed efforts to discover ways that law can
strengthen marriage and reduce unnecessarily high rates of divorce. We affirm that protecting women
and children from domestic violence is a critically important goal. But because both children and adults
in non-marital unions are at vastly increased risk for both domestic violence and abuse, encouraging high
rates of family fragmentation is not a good strategy for protecting women from violent men, or children
from abusive homes.

Among the proposals we consider worthy of more consideration:

a. Extend waiting periods for unilateral no-fault divorce. Require couples in nonviolent marriages to
attend (religious, secular, or public) counseling designed to resolve their differences and renew their
marital vows.

b. Permit the creation of prenuptial covenants that restrict divorce for couples who seek more exten-
sive marriage commitments than current law allows. (The enforcement by secular courts of Orthodox
Jewish marriage contracts may provide a useful model).

c. Expand court-connected divorce education programs to include divorce interventions (such as
PAIRS or Retrouvaille) that help facilitate reconciliations as well as reducing acrimony and litigation.

d. Apply standards of fault to the distribution of property, where consistent with the best interests
of children. Spouses who are abusive or unfaithful should not share marital property equally with

innocent spouses.
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e. Create pilot programs on marriage education and divorce interventions in high-risk communi-
ties, using both faith-based and secular programs; track program effectiveness to establish "best prac-
tices“ that could be replicated elsewhere.

3. End marriage penalties for low-income Americans.

To address the growing racial and class divisions in marriage, federal and state governments ought to act
quickly to eliminate the marriage penalties embedded in means-tested welfare and tax policies—such as the
Earned Income Tax Credit (EITC) and Medicaid—that affect couples with low and moderate incomes.’* It
is unconscionable that government levies substantial financial penalties on low-income parents who marry.
Other approaches to strengthening marriage for couples and communities at risk include public informa-
tion campaigns, marriage education programs, and jobs programs for low-income couples who wish to get
and stay married. Experimenting with such new initiatives allows scholars to determine which measures are
best suited to the task at hand.'*

4. Protect and expand pro-child and pro-family provisions in our tax code.

5. Protect the interests of children from the fertility industry.

Treating the making of babies as a business like any other is fundamentally inconsistent with the dignity

of human persons and the fundamental needs of children. Among the proposals we urge Americans to

consider, following in the footsteps of countries such as Italy and Sweden:

a. Ban the use of anonymous sperm and egg donation for all adults. Children have a right to know
their biological origins. Adults have no right to strip children of this knowledge to satisfy their own
desires for a family.

b. Consider restricting reproductive technologies to married couples.

c. Refuse to create legally fatherless children. Require men who are sperm donors (and/or clinics as
their surrogates) to retain legal and financial responsibility for any children they create who lack a

legal father.

'The most important changes underwriting the current United States fertility industry are not technological;
rather they are social and legal. Both law and culture have stressed the interests of adults to the exclusion
of the needs and interests of children. Parents seeking children deserve our sympathy and support. But we
ought not, in doing so, deliberately create an entire class of children who are deprived of their natural human

right to know their own origins and their profound need for devoted mothers and fathers.

In sum, families, religious communities, community organizations, and public policymakers must work to-
gether toward a great goal: strengthening marriage so that each year more children are raised by their own
mother and father in loving, lasting marital unions. The future of the American experiment depends upon
it. And our children deserve nothing less.
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Children raised without a biological father in the houschold have earlier average ages of first sexual inter-
course than children raised in father-present houselolds. Competing theoretical perspectives have attributed
this either to effects of father absence on socialization and physical maturation or to nonrandom selection of
children predisposed for early sexual intercourse into father-absent households. Genetically informative
analyses of the children of sister dyads (N = 1,382, aged 14-21 years) supporl the selection hypothesis: This
association seems attributable to confounded risks, most likely genetic in origin, which correlated both with
likelihood of father absence and early sexual behavior. This holds implications for environmental theories of
maturation and suggests that previous research may have inadvertently overestimated the role of family

structure in reproductive maturation.

As the rate of sexually active American teenagers
has increased dramatically across the second half of
the 20th century (Kotchick, Shaffer, Forehand, &
Miller, 2001), there has been a corresponding surge
in investigations of teenage sexuality. Research con-
sistently identifies family structure as one salient
antecedent of earlier sexual activity in tecnagers.
Compared to children raised by both biological
parents, children who are raised in houscholds
without their biological father present exhibit both

This work was supported by NRSA predoctoral fellowship,
National Institutes of Health (NID Grant Far MH074163-01A1 to
Jane Mendle. Contributions by Joseph  Rodgers, including
development of the kinship linking algorithm, were supported
by NIH Grant ROI-111)034265. Other contributions were sup-
ported by NIH Grant RO1-MHO033554 to Benjamin Lahey, NIH
Grant ROTHDO56354-01 to Robert Emery, and NIH Grant
ROTHD53550-2 to Eric Turkheimer.

Correspondence concerning this article should be addressed
to Jane Mendle, Department of Psychology, 12227 University of
Oregon, Eugene, OR 97403-1227. Electronic mail may be sent to
jemendle@uorcgon.edu.

an earlier age of first intercourse and significantly
increased rates of teenage pregnancy (Ellis et al.,
2003; Hogan & Kitagawa, 1985; Kiernan & Hob-
craft, 1997; Newcomer & Udry, 1987; Quinlan, 2003;
Wight, Williamson, & Henderson, 2006).

A number of explanatory mechanisms have been
proposed for this important association, all of
which implicate environmental effects of father
absence. Interpreting broad epidemiological associ-
ations between family structure and teenage sexual-
ity can be problematic, however, because children
reared in father-absent families differ from those
raised in father-present households in a myriad of
ways that potentially affect both family structure
and sexual behavior. Therefore, the observed asso-
ciation could be attributable to nonrandom selec-
tion of individuals predisposed for carly sexual

2009, Copyright the Author(s)
Journal Compilation €2 2009, Society tor Research in Child Development, Ing.
All rights reserved  0009-3920/2009/8005-0012
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activity into father-absent families rather than
proximal environmental influences.

Proposed Environmental Explanations of Father Absence

There are multiple theoretical explanations for
the association between father absence and early
sexual activity. Evolutionary theories propose that
a key adaptive function of carly childhood is to
encode information that shapes future reproductive
strategies, by regulating both physical and motiva-
tional pathways of sexual behavior (Belsky, Stein-
berg, & Draper, 1991; Belsky et al.,, 2007; Draper &
Harpending, 1982). Father absence is seen as the
linchpin in a set of detrimental early childhood
experiences that determine whether an individual’s
future mating and childrearing will be oriented
toward a “quality or a quantity pattern” (Belsky
et al, 1991, p. 650). Because children from father-
absent homes observe unstable, conflicted, or
stressed parental relationships, they learn that
resources are scarce, people untrustworthy, and
relationships opportunistic. They mature in such a
way that reproduction is geared toward mating
rather than parenting, tending to have accelerated
sexual onset, multiple sexual partners, and crratic
relationships. In contrast, children from more
secure two-parent family cnvironments allocate
reproductive effort to a single partnership, later
onsct of sexual behavior, and greater investment in
fewer offspring.

Paternal investment theory, an coxtension of
Belsky et al. (1991), posits that the developmental
pathways underlying female reproductive behavior
are especially responsive to the father’s family role
and parenting behavior (e.g., Draper & Harpend-
ing, 1982; Ellis, 2004; Ellis & Garber, 2000). The
quality of paternal care and level of paternal
involvement in parenting is believed to influence
pubertal maturation and sexual behavior indepen-
dent of other stressors present in the family system.
By articulating a more specific and more powerful
role for father involvement, father absence corre-
spondingly becomes more salient. Even more
importantly, the characteristics of the absent father
seem to determine the extent of maturational accel-
eration; girls from father-absent households marked
by exposure to serious paternal dysfunction reach
menarche ahead of either their non-father-absent
sisters or father-absent girls whose fathers demon-
strated more stable behavior prior to family disrup-
tion (Tither & Ellis, 2008).

A sccond theoretical perspective argues that par-
ent sexual behavior acts as a socializing force for

children’s sexual bechavior. Parents, both explicitly
and implicitly, model sexual attitudes and behaviors
for their children (Kotchick et al., 2001; Thornton &
Camburn, 1987). Because adolescents reared in sin-
gle-parent houscholds may have parents engaging
in sexual behavior with partners to whom they are
not married, the children may be more likely to view
nonmarital sexual intercourse as normative (Wu &
Thomsen, 2001). Indeed, adolescents born to very
young mothers are more likely to become teenage
parents themselves (Hardy, Astone, Brooks-Gunn,
Shapiro, & Miller, 1998). Nevertheless, some studies
suggest that parent-child dialogues about sexuality
are associated with reduced rates of risky sexual
behavior during adolescence (Stone & Ingham, 2002;
Wellings ct al,, 2001), although others have pro-
duced conflicting results (Huebner & Howell, 2003).
A third theoretical perspective holds that a sin-
gle-parent family structure may facilitate adolescent
sexuality due to reduced parental control (Hogan &
Kitagawa, 1985; Newcomer & Udry, 1987). Two par-
ents may more closely monitor their children’s activ-
ities and social networks, reducing opportunities for
sexual activity. Alternatively, it may simply be more
difficult for adolescents to challenge the limits set by
two parents rather than one, These hypotheses are
buoyed by a breadth of empirical findings that less
parental supervision is associated with an earlier
age of onset of sexual behaviors, more sexual part-
ners, and reduced contraceptive use (Borawski,
lIevers-Landis, Lovegreen, & Trapl, 2003; Browning,
Leventhal, & Brooks-Gunn, 2005; Hogan & Kitaga-
wa, 1985; Huebner & Howell, 2003, Mandara, Mur-
ray, & Bangi, 2003; Wight ct al., 2006). In fact, girls
who come from households with greater parental
monitoring are more likely to consider timing of first
intercourse “just right,’” a notable finding given that
the vast majority of sexually active adolescent girls
consider their initial sexual encounter too early
(Cotton, Mills, Succop, Biro, & Rosenthal, 2004).

Potentinl Selection Factors

There is reason to believe that the correlation
between father absence and early offspring sexual
initiation reflects confounded genetic or environ-
mental selection factors rather than a direct effect of
father absence on sexual behavior. For example,
the role of socioeconomic hardship seems espe-
cially pertinent, as rates of early sexual activity
are highest among adolescents raised in low-socio-
economic-status (SES) families (Browning, Leven-
thal, & Brooks-Gunn, 2004; Kotchick et al,
2001). Accordingly, life-course adversity modcls
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conceptualize carly sexual development within the
framework of familial and ecological stress (Coley
& Chase-Lansdale, 1998; Fergusson & Woodward,
2000; Hogan & Kitagawa, 1985), viewing father
absence as a secondary element of social and envi-
ronmental strain. Cumulative life exposure to pov-
erty, violence, lack of educational opportunities,
and reduced parental resources increase likelihood
of carly sexuality and pregnancy. Because father
absence correlates with these factors, it also corre-
lates with earlier sexual onset. A second salient
environmental factor that may confound the link
between father absence and early sexuality is religi-
osity, as some rcligious affiliations discourage both
premarital sexual intercourse and promote tradi-
tional two-parent family structure.

Genetic factors could also function as selection
factors. Timing of first intercourse is heritable
(Dunne ct al., 1997; Mustanski, Viken, Kaprio, Win-
ter, & Rose, 2007; Rowe, 2002) and further linked
with timing of first pregnancy (Udry, 1979). Early
first pregnancy, in turn, increases the likelihood of
nonresident fathers for offspring (Gee & Rhodes,
2003). Therefore, mothers who are genctically “at
risk” for early sexual activity transmit these genes
to their children and are at increased risk for
raising these children without biological fathers
present. This scenario is known as passive gene-envi-
ronnent correlation because the genetic factors that
influence the timing of first sexual intercourse also
affect likelihood of exposure to the putative envi-
ronmental influence of father absence.

Both early sexual activity and failure to maintain
monogamous relationships in adulthood can addi-
tionally be considered facets of a more general,
genetically influenced externalizing syndrome (Jes-
sor & Jessor, 1977). Children who exhibit externaliz-
ing behaviors early in life display elevated rates of
both early and risky sexual behavior during adoles-
cence (e.g., Bardone, Moffitt, Caspi, Dickson, &
Silva, 1996; Woodward & Fergusson, 1999), and
individuals who become adolescent parents are sig-
nificantly more likely to have engaged in serious
delinquent acts (Emery, Waldron, Kitzmann, &
Aaron, 1999; Gillmore, Lewis, Lohr, Spencer, &
White, 1997; Stouthamer-Loeber & Wei, 1998). In
adults, antisocial behavior predicts nonresidential
paternity (Jaffee, Moffitt, Caspi, & Taylor, 2003),
severe marital conflict (Smith & Farrington, 2004),
and subsequent divorce (Champion, Goodall, &
Rutter, 1995). The association between father
absence and early sexual activity, therefore, may be
due to transmission of externalizing-related genes
from parent to child. In fact, shorter alleles of the

Father Absence and Age of First Intercourse 1465

X-linked androgen receptor (AR) gene have been
associated with aggression, impulsivity, high num-
ber of sexual partners, and divorce in males and
with earlier ages of physical maturation in females
(Comings, Muhleman, Johnson, & MacMurray,
2002; but see Jorm, Christensen, Rodgers, Jacomb,
& Easteal, 2004, for a failure to replicate).

Comparing the Children of Sisters

Given the breadth of potential genetic and envi-
ronmental confounds, it is difficult to discriminate
the extent to which father absence influences timing
of sexual behavior, independent of related factors.
Many studies have found that this association
persists even after controlling for variables such as
race/ethnicity, SES, neighborhood qualities, and
parental monitoring (Day, 1992; Devine, Long, &
Forehand, 1993; Miller et al., 1997; Upchurch, Ane-
shensel, Sucoff, & Levy-Storms, 1999). Nevertheless,
it is impossible to control for all potentially relevant
covariates in statistical analyses, especially genetic
factors. One solution is to use a quasi-experimental
design that can distinguish genetic and environ-
mental influence, such as comparisons of the off-
spring of biological sisters.

Comparing the children of sisters who vary in
their level of genetic relatedness controls for the
environmental and genetic factors that are shared
by siblings (Dick, Johnson, Viken, & Rose, 2000).
Suppose Sister A raises her children without a bio-
logical father present in the household, but Sister B
raises her children in a father-present household. If
father absence influences timing of sexual behavior
independent of correlates, we would expect only
the children of Sister A to display accelerated rates
of first intercourse because only they have been
exposed to the critical environmental stimulus. But
if the association is mediated by some environmen-
tal or genetic risk, the two sisters should have chil-
dren who manifest roughly comparable ages of first
sexual activity. A similar design (comparing the
children of twins) has been successfully employed
to investigate associations between various aspects
of child adjustment and environmental predictors
such as marital conflict (Ilarden et al., 2006), ado-
lescent motherhood (Harden et al., 2007), stepfather
presence (Mendle et al., 2006), harsh punishment
(Lynch et al,, 2006), divorce (D'Onofrio et al., 2005,
2006), parental schizophrenia (Gottesman & Bertel-
sen, 1989), and parental alcohol problems (Jacob
et al., 2003).

The present study uses offspring of sister
dyads to discriminatc among the scveral plausible
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explanations for the association of paternal absence
and earlier age of first sexual intercourse. Because
the sister dyads (and, correspondingly, their off-
spring) differ in their level of genetic relatedness,
they vary both in their exposure to father absence
and in their exposure to potential confounding
variables, either genetic and environmental in ori-
gin. By accounting for these uncontrolled con-
founds in data from a large and diverse
population-based sample, this method allows a
more accurate assessment of the extent to which
father absence influences the timing of offspring’s
first intercourse.

Method
Participants

Mothers. Data on the maternal generation of sis-
ter dyads come from the National Longitudinal
Study of Youth (NLSY79), a study originally
funded by the Burcau of Labor Statistics to investi-
gate the U.S. workforce. Data collection began with
a probability sample of adolescents aged 14—
21 years, randomly selected through a multistage,
stratified design using counties, census block
groups, and enumeration districts as sampling
units, followed by a screening of nearly 75,000
households. Of the 12,781 adolescents identified in
1978 as eligible for the study, 11,406 were inter-
viewed in 1979 (90%). This included an oversam-
pled group of minority and economically
disadvantaged youth. NLSY79 participants were
reinterviewed annually through 1994 and biennially
from 1994 to the present. Retention rates during fol-
low-up assessments were 90% or better during the
first 16 waves and have remained above 80% since
then. Particularly relevant for the current analyses,
data were collected on all qualified adolescents
residing in the sampled houscholds at the time of
assessment, meaning the NLSY79 generation can be
organized inlo sister pairs (as shown in Figure 1).
In some houscholds, first cousins were reared
together as siblings; for simplification purposes, we
refer to all participants raised in the same house-
hold as “‘sister” pairs.

Offspring. Beginning in 1986, bicnnial assess-
ments of the biological children of the females in
the NLSY79 sample were conducted (termed
CNLSY; children of the males in the sample were
not assessed). Mothers provided information on a
breadth of information about their children, includ-
ing behavior, temperament, and home environ-
ment. Beginning in 1994, CNLSY offspring aged

*Cousins
*Half Siblings
«Ambiguous Siblings
slull Siblings
’ Sister Twins
A

679 Nuclear Families

435 Extended Families
(244 Complete Sister Pairs, 191 Incomplete Pairs)

Figure 1. Organization of NLSY79 and CNLSY samples.

Note. Circles  represent  females;  squares  represent males.
Number of children per nuclear family ranged from 1 to 9. Solid
black fill represents always father absence; broken black fill
represents partial father absence.

14 years and older were directly interviewed every
2 years on family interactions, substance abusc,
delinquent activities, and other aspects of the tran-
sition to adulthood, including age of first sexual
intercourse. The current analyses investigate age of
first intercourse in a CNLSY subsample, termed the
offspring of sister pairs, who were at least 14 years
old by the 2006 assessment and whose mothers had
sisters raised in the same household of origin. This
subsample comprises 1,382 offspring (691 male, 691
female) born to 679 mothers from 435 NLSY79
houscholds of origin (488 mothers from 244 com-
plete sister pairs and 191 mothers whose sisters did
not participate in CNLSY follow-up). Age in this
subsample ranged from 14 to 33 years old at
the 2006 assessment (Mdn =21 years, SD = 3.9,
mode = 17 years). It should be noted that although
the maternal generation of the NLSY is a nationally
representative group of adolescents aged 14-21 in
1979, their offspring, whose outcomes are the focus
of this project, would not be considered representa-
tive until all offspring are born (Chase-Lansdale,
Mott, Brooks-Gunn, & Phillips, 1991).

Meastires

Father absence. The NLSY79 mothers reported at
each assessment whether cach child’s biological
father was absent or present in the household in
which their children were being raised. From these
longitudinal data, we constructed a category of bio-
logical father absence to indicate whether children
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were raised without fathers in the household since
birth (termed always absent; N = 345, 25.0%); raised
with fathers who were absent for some time after
birth and before age 14, when the young adult
interview replaced the maternal interview as an
assessment (partially absent; N =360, 26.0%); or
raised with fathers present in the household from
birth until age 14 (always present; N = 615, 44.5%).
The remaining 62 children (4.5%) had missing data
for father absence. Although we could have dichot-
omized our measure of father absence, we chose to
include the “‘partially absent’” category given that a
dose response relation between father absence and
carlier sexual activity, with longer “‘doses’” of
absence associated with greater acceleration in tim-
ing of first intercourse, has been theorized (Draper
& Harpending, 1982; Ellis, 2004) and observed in
some studies (Ellis et al., 2003), but not others
(McLanahan, 1999), depending on the operational-
ization of the father absence dose.

NLSY79 mothers also reported, for each child until
the child was 13 years old, whether the child’s bio-
logical father was still alive. Fifty-five children (4.0%
of the offspring of sister pairs) had fathers who were
reported dead; these children were included as father
absent in analyses. Nevertheless, as different theoret-
ical perspectives posit different pathways for father
absence due to death (c.g., Draper & Harpending,
1982; Hetherington, 1972), we conducted additional
analyses to verify this classification (described in
Results). Similarly, mothers also reported on the
presence of a stepfather in the houschold. Two
hundred and twenty-one children (N = 119 always
father absent, N = 102 partially father absent) had
stepfathers. As stepfathering has been associated
with earlier ages of menarche in girls compared to
father absence alone (thereby suggesting a “more
accelerative” maturation process; Ellis & Garber,
2000; Mendle et al, 2006), we conducted an
additional set of analyses on these participants.

Age of first sexual intercourse. Beginning at age 14,
CNLSY offspring reported biennially whether they
had ever experienced sexual intercourse and, if so,
at what age this first occurred. Of the 1,382 off-
spring, 677 (49.0%) reported having sex, 362
(26.2%) reported never having sex, and 343 (24.8%)
had missing data values for all items related to sex-
ual activity. Of the 677 offspring who reported ever
having sex, 13 offspring had missing or invalid
(< 5 years old) rcports for age at first sex; thus,
analyses on observed age at first sex were con-
ducted using the remaining 664 offspring. For the
purposes of the present study, we utilized the first
report of age of first sexual intercourse, which has
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been documented as effective both for avoiding a
"“telescoping’’ bias, in which significant life events
are reported as more recent than they actually
occurred, as well as for data-inconsistencies specific
to adolescent reports of sexual behavior (Upchurch,
Lillard, Aneshensel, & Li, 2002). In our offspring of
sister pairs subsample, the first reported age at first
intercourse correlates .97 with the average of all
reported ages at first intercourse across all assess-
ments.

Genetic relatedness. Due to the original purposes
of the data collection as a labor and economic
assessment, the NLSY79 did not explicitly assess
the genetic relatedness between individuals raised
in the same houschold. An algorithm organizing
NLSY79 participants into kinship pairs was devel-
oped to define genetic relatedness between these
individuals (Rodgers, 1996; Rodgers, Johnson, &
Bard, 2005). This algorithm has been employed by
a number of published studies (e.g., Rodgers,
Rowe, & Li, 1994; van den Qord & Rowe, 2000;
Van Hulle, Rodgers, D’Onofrio, Waldman, & Lahey,
2007) and extensively validated by comparing the
biometrical structure of adult height obtained in the
NLSY using this system (#* = .88) with that of
meta-analyses demonstrating heritability of height
at approximately .90 (e.g., Plomin, 1990).

Using these kinship links, genetic relatedness
(i.e., the correlation between additive genes)
between sister pairs was assigned according to
genetic theory: .125 for cousins, .25 for half-siblings,
375 for ambiguous siblings, .5 for full siblings, and
75 for same-sex twins of unknown zygosity. The
only differences between these coefficients and the
standard measures of relatedness derived from a
quantitative genetic model (e.g., Falconer, 1981) are
that in cases in which genetic relatedness of sisters
in the maternal generation cannot be ascertained,
the algorithm assigned a value midway between
the two possibilities. In the offspring of sister pairs
subsample, there were 90 children of cousins, 32
children of half-siblings, 226 children of ambiguous
siblings, 1,002 children of full siblings, and 32 chil-
dren of twins. For the purposes of survival model-
ing, genetic relatedness was recoded as a
categorical variable, where an increase of one unit
corresponded to an increase in genetic correlation
of .125 (cousins = -3, half-siblings = -2, ambiguous
siblings = -1, full siblings = 0, twins = 2). Full sib-
lings were chosen as the reference group because
they were the most frequent maternal relationship.

Other measures. Four sociodemographic covari-
ates were also included in analyses: race/ethnicity
(Caucasian, African Amcrican, or Hispanic, as
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reported by the mother), offspring gender, maternal
SES, and maternal age at first birth. Maternal SES
was indexed using total family income (log-trans-
formed, in 1986 dollars) when the mother was
30 years old, excluding income from unmarried
partners. Maternal age at first birth was included to
adjust for a well-documented selection bias in the
NLSY (Lahey, Van Hulle, & Waldman, 2006},
namely, that a substantial number of children old
enough to be assessed (at least 14 years), and in this
case old enough to have passed through the period
of initiating sexual activity, were born to women
who gave birth relatively carly in life (Chase-Lans-
dale et al.,, 1991).

Analyses

Descriptive  means  comparisons. We  conducted
descriptive means comparisons to examine within-
nuclear family, within-extended family, and
between-family associations of father absence with
timing of first intercourse. As a substantial subset
of participants had not yet experienced first inter-
course, these comparisons were intended as a
purely illustrative, preliminary investigation of the
data, followed by more rigorous survival models,

As an initial step, we compared the mean age of
first intercourse among children whose fathers were
always absent, partially absent, or always present
throughout childhood. We then incorporated infor-
mation about genetic and shared environmental
confounds by dividing offspring into five compari-
son groups (summarized in Table 3 on p. 1472):

1. Children whose fathers were always absent
(N = 233).

2. Children whose fathers were partially absent
(N = 224).

3. Children whose fathers were always present but
whose siblings experienced father absence. This
is a rare scenario (N = 29) but one that occasion-
ally occurs due to age differences between
siblings.

4. Children whose fathers were always present (for
them and for their siblings) but whose cousins
experienced father absence (N = 71). These cous-
ins are the children of the mother’s sister.

5. Children whose fathers were always present and
whose cousins and siblings were also raised
with present fathers (N = 104).

These five groups are in descending order of
risk; that is, children raised with total father
absence were considered to be at the greatest

risk of carlier sexual onset whereas children
raised in extended families where no child expe-
rienced father absence were at the lowest level of
risk.

Our means analyses targeted three primary
comparisons. First, we compared the mean age of
first sexual intercourse across Groups 1, 2, and 3.
These groups represent children who come from
nuclear families in which father absence occurs,
but who differ in their personal experience (or
“dosc”) of father absence. Second, we investigated
the mean ages of first intercourse in the offspring
of maternal sister dyads discordant for father
absence for their children (Groups 1, 2, 3, and 4).
The offspring in these groups all come from
extended families in which father absence occurs,
but the children differ in whether father absence
occurred within their own nuclear family. Finally,
the comparison of Group 5 versus Groups 1-4 is
a comparison of unrelated individuals: Do chil-
dren without father absence in their extended
family (siblings and cousins) have later ages of
first intercourse than unrelated children who do
experience father absence in  their extended
family?

If the experience of father absence somehow
directly provokes an earlier onsect of sexual behav-
ior, only those children who directly experience
father absence should display earlier ages of first
intercourse (e.g., Groups 1 and 2). But, if the asso-
ciation between father absence and sexual behav-
ior is mediated by either a genetic or shared
environmental confound, Groups 1, 2, 3, and 4
should all display earlier ages of first intercourse,
because these individuals all inherit genetic and
shared environmental risks that influence this
association.

Multilevel survival models. Although descriptive
means comparisons are informative, they are lim-
ited in several important respects. First, data from
children in the same family are not independent,
which obviates an accurate computation of stan-
dard errors and inferential statistics. Second,
because simple means comparisons do not capital-
ize on the difference in genetic relatedness among
the mother-generation sister pairs, they are incapa-
ble of resolving whether family-level risks are
genetic or shared environmental in origin. Third,
and perhaps most important, data on age at first
sex were censored: Not every child had experi-
enced first sex by the time of the 2006 follow-up.
Thus, the participants with missing data for age at
first sex were those who either delayed sexual
intercourse relative to peers or who were not old
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enough to have fully passed through the period of
risk. Because means comparisons can necessarily
only include data from individuals who report an
age of first intercourse, they do not account for
censored data and are necessarily biased down-
ward. To address these concerns, we estimated a
series of multilevel survival models.

Model specification. The multilevel survival mod-

cls estimated in the current project were similar to
the hierarchical linear models wsed in previous
analyses of similarly structured data (e.g., D’Onof-
rio ef al., 2005; Harden et al., 2007; Mendle ct al.,
2006) but did not assume the outcome variable to
be normally distributed, as this assumption would
be inappropriate with censored data. Rather, age at
first sex was modceled with a parametric Weibull
distribution, where the probability that an individ-
ual will not experience sexual intercourse by time t
(i.e., will “survive” as a virgin) can be expressed as
follows:
Pr(Tig > t) = ¢ Val” (1)
That is, the probability that the age at first sex (T)
reported by the jth child, in the jth nuclear family,
and the kth extended family exceeds any time ! is a
function of the child’s risk for sexual intercourse (1)
and a rate parameter (a). The rate parameter
reflects how the risk for experiencing an event
changes over time, such that estimates less than 1
indicate that the hazard decreases over time,
whereas estimates greater than 1 indicate that the
hazard increases over time.

Two multilevel survival models were fit. In the
Phenotypic Model, a child’'s risk for sexual inter-
course (1) was modeled as a function of the child’s
own experience of father absence (FatherChild,
coded as 0 = always father absent [N = 345], 1 = par-
tially father absent [N = 360], and 2 = always father
present [N = 615]). This mimics the results of a sim-
ple regression used in more typical analyses but
accounts for the nonindependence among Lhe par-
ticipants in the sample. The second full nodel
included this individual-level information but also
included two additional levels incorporating family
information: (a) whether the child was part of an
extended family where any cousin experienced
father absence (FatherExt, coded as 1 = fatler pres-
ence [N = 982] and 0 = father absence [N = 398]) and
(b) whether the child was part of a nuclear family
where any sibling  experienced  father absence
(FatherNucl, coded as 1 = father presence [N = 792|
and 0 = father absence [N = 575]). The full model can
be expressed as:
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log(hi) = By + By FatherExt 4 B, FatherNucl
+ B5" FatherChild. (2)

In order to reduce collinearity among predictors
(see Raudenbush & Bryk, 2002), Equation 2 was
reparameterized as follows:

log(Xi) = By + (By + B, + B3) FatherExt
+ (B> + B3) ‘(FatherNucl — FatherExt)
FatherNuclDev
+ B35 " (FatherChild — FatherNucl). (3)
FatherChildDev

Calculating the difference between the FatherNucl
and the FatherExt variables yielded a deviafion score
(FatherNuclDev); this equaled 0 for children whose
own father was absent from the household (either
for themselves or for their siblings), and 1 for chil-
dren whose own father was present but whose
cousins’ father was absent. Thus, the effect of
FatherNuclDev tested whether children from
extended families where father absence occurs, but
who differ in their individual experience of father
absence, had different ages at first sexual inter-
course. Similarly, calculating the difference between
the FatherChild and FatherNucl variables yielded a
deviation score (FatherChildDev), which equaled 0
for children whose own father was absent and 2 for
children whose own father was present but whose
siblings had an absent father. Thus, the effect of
FatherChildDev addressed whether children within
father-absent nuclear families, who may differ from
in their individual experiences of father absence,
differed in age at first sexual intercourse from
siblings.

In addition, there was an interaction between the
categorical variable for genetic relatedness and the
FatherNuclDev deviation score. A significant inter-
action effect would indicate that the magnitude of
the cousin comparison depended on the biological
relationship between the malernal sister pair. If the
association between father absence and age at first
sex were attributable to genetic confounds, then we
would expect that children who experienced their
own father absence would be most similar to their
cousins who did not experience father absence
when they share the most genes, which occurs
when their mothers are twins. The degree of this
similarity, however, would be expected to decrease
in accordance with decreasing genetic relatedness
between maternal sister pairs. (An interaction
between the genetic relatedness of the maternal
sister pair and the FatherChildDev deviation score
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was not estimated; this is because the biological
resemblance between the two members of a mater-
nal sister dyad would not be relevant for compari-
sons among the offspring of only one of these
sisters.)

The following covariates were also included as
statistical controls: (a) child race/ethnicity (reported
in the CNLSY as African American, Hispanic, or
non-Hispanic White), (b) child gender, (¢) an inter-
action between child gender and child’s own expe-
rience of father absence, (d) genetic relatedness of
the maternal sister pair, (e) total family income at
mother’s age 30, and (f) mother’s age at first birth.
The main cffect of genetic relatedness between
maternal sister pairs was not expected to be signifi-
cant (c.g., there is no reason to anticipate that chil-
dren of half-sisters are more sexually precocious
than children of full sisters), but it is customary to
include the main effect of a variable included in an
interaction.

Finally, residual variation in children’s risk for
initiating sexual intercourse is called a frailty.
Frailty that was shared by siblings in the same
nuclear family was modeled with the random
effect, (., and frailty that was shared by cousins in
the same extended family was modeled with the
random effect, . The variances of the random
effects reflect how similar biological relatives are in
their ages at first sex above and beyond the
similarity that can be explained with measured
covariates.

Meodel estimation. The survival model was esti-
mated using the Markov chain Monte Carlo
method in the software program WinBUGS by the
MRC Biostatistics Unit. WinBUGS employs the
Gibbs sampling algorithm (Geman & Geman, 1984)
to simulate values iteratively for model parameters,
given a specified prior distribution and an initial
value for each parameter. The output of the Gibbs
sampler constitutes a Markov chain. Under a wide
set of conditions, the distribution of the Markov
chain converges on the posterior distribution of
parameters, that is, on the distribution of parame-
ters given the data (Gelman, Carlin, Stern, & Rubin,
2003). The primary advantage of using WinBUGS is
its flexibility to estimate a model—in this case, a
survival curve with multiple nested random
effects—that would be difficult or impossible to
implement in many other programs. Code and ini-
tial values for the full model are available upon
request.

The fit of the full model was compared to the fit
of the phenotypic model using the deviance infor-
mation criterion (DIC; Spicgelhalter, Best, Carlin, &

van der Linde, 2002). Lower values of the DIC indi-
cate better model fit, Differences between models of
> 10 DIC eliminate the model with higher DIC.

Results
Descriptive Means Coniparisons

We conducted initial descriptive means compari-
sons to examine within-nuclear family, within-
extended family, and between-family associations.
Because these comparisons were intended to be
purely illustrative, no inferential statistics were
computed. (The role of sampling error will be
assessed in the following, more rigorous, multilevel
survival analyses.) In lieu of probability testing, we
computed effect sizes (d; Cohen, 1988) for cach
comparison, As a general rule, an effect size of .2 is
considered small, .5 medium, and .8 large.

Notably, because the offspring differ widely in
age, not all participants had experienced sexual
intercourse by 2006 (see Table 1). Fathcer-absent
children were more likely to report having had sex-
ual intercourse than father-present children: 63.2%
of children whose fathers were always absent
reported having had sexual intercourse (N = 240),
compared to 52.5% of children whose fathers were
partially absent (N = 228) and only 21.0% of chil-
dren whose fathers were always present (N = 205).
A similar pattern was evident when considering
males and females separately. This might reflect a
legitimate effect of father absence delaying onset of
sexual behavior. Alternatively, it may be indicative
of an age bias, since always father-absent children
were older (M = 23.7 years) than always father-
present children (M = 20.0 years) and therefore had

Table 1

Proportion of CNLSY Smmple Who Have Had Sexual Ditercomse by
Father Presence

Males only

Total sample Females only

Ever had sex N (%) N (%) N (%)
Always absent
Yes 240 (69.6) 122 (68.5) 118 (70.7)
No 105 (30.4) 506 (31.5) 49 (29.3)
Partially absent
Yes 228 (63.3) 107 (58.2) 121 (68.8)
No 132 (36.7) 77 (41.9) 55 (31.3)
Always present
Yes 205 (33.3) 95 (31.9) 110 (34.7)
No 410 (66.7) 203 (68.1) 207 (65.3)

Note. Sixty-two  offspring (31 males, 31 females) were not
included because of missing data for father absence.
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more years on average to complete the transition to
sexual maturity. (Children whose fathers were par-
tially absent were comparable in age to those
whose fathers are always present; M = 20.2 years.)
It should be emphasized that while we address this
issue of censored data in subsequent analyses, these
means comparisons necessarily only  utilize
data from individuals who report ages of first
intercourse, which results in a downward bias of
estimates.

As an initial step, we compared the mean age of
first intercourse among children whose fathers
were always absent, partially absent, or always
present throughout childhood. Our data replicated
the previously reported association between carlier
ages of first sexual intercourse and father absence
(Table 2). The mean observed age of first inter-
course among children raised with fathers who
were always absent was 15.28, compared to 15.36
for children with fathers who were partially absent,
and 16.11 for children whose fathers were present
for all of childhood. This pattern of results was con-
sistent across both genders. Effect sizes for the com-
parisons between the always absent and always
present groups were d = .58 for the total sample,
d = .33 for girls, and d = .89 for boys.

We next incorporated information about genetic
and shared environmental confounds by dividing
offspring who had a valid report for age at first sex
and who had nonmissing data regarding father
absence (N = 661) into the five previously discussed
comparison groups (summarized in Table 3):

1. Children whose fathers were always absent
(N =233).

2. Children whose fathers were partially absent
(N = 224).

3. Children whose fathers were always present but
whose siblings experienced father absence
(N = 29).

4. Children whose fathers were always present (for
them and for their siblings) but whose consins
experienced father absence (N = 71).

Table 2
Mean Age of First Sexual htercourse by Father Status

Total sample
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5. Children whose fathers were always present and
whose cousins and siblings were also raised
with present fathers (N = 104).

Results from these comparisons are summarized
in Table 4. Offspring in Groups 1, 2, and 3 are all
from nuclear families in which father absence
occurs, but these children differ in their individual
experience (or “dose”) of father absence. If father
absence were directly related to the acceleration in
age at first sex, then offspring in Group 3 should
demonstrate later ages at first sex than Groups 1
and 2. If, however, genetic and environmental vari-
ables shared by siblings in the same nuclear family
account for the association between father absence
and carlicr sex, then Group 3 should have a mean
age at first sex comparable to Groups 1 and 2,
which is the case in our sample. Among children
from nuclear families where the father was absent
for at least one sibling, children whose own fathers
were always absent reported a mean age of first
intercourse of 15.28 (Group 1), children whose own
fathers were partially absent had a mean age of
15.36 (Group 2), and children whose own fathers
were always present but whose siblings experienced
father absence had a mean age of 15.03 (Group 3).
These effects are consistent with the alternative
hypothesis that correlated genetic or environmental
risks experienced by all siblings, including those
who did not experience father absence, accelerate
age of first intercourse.

Offspring from Groups 1, 2, 3, and 4 all come
from extended families in which father absence
occurs, but the children differ in whether father
absence occurred within their own nuclear family.
If the relation between father absence and age at
first sex were attributable to environmental or
genetic variables transmitted by the mother-genera-
tion sisters, children who personally experience
father absence should demonstrate comparable
ages at first intercourse to their non-father-absent
first cousins (i.e., the children of their mom’s sister).

Females only Malcs only

Father status First sex sD N Lirst sex SD N First sex sD N

Always absent 1528 222 233 202 121 14 63 2,25 112
Partially absent 15.36 2,12 224 1.72 106 14.88 2.32 118
Always present 16.11 1.78 204 1.46 95 15.92 2.00 109

Note. Means comparisons conducted using 661 of the 664 offspring with valid report of age at first sex. The remaining 3 offspring

(1 malg, 2 females) had missing data for father absence.
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Table 3
Father Absence Comparison Groups Incorporating Family Information

Group Exposure to father absence

1 Children whaose fathers are always absent

2 Children whose fathers are partially absent

3 Children whaose fathers are present but whose
siblings experience father absence

4 Children whose fathers are present but whose
cousins experience father absence

5 Children whose fathers are present and whose

cousins experience father presence

Comparison

Children from the same “type” of nuclear family: Do children
with more father absence have earlier ages of first intercourse
than siblings who experience less or no father absence?

Children from the same “‘type” of extended family: Do children
raised with present fathers have later ages of first intercourse
than their cousins who experience father absence?

Children from unrelated families: Do children with no father
absence in their extended family have later ages at first sex than
children with some father absence in their extended family?

"By “type” of family, we mean that offspring are raised within families in which father absence occurs, but differ in their exposure to
father absence. Because we compare group means as a whole, the children in these groups come from multiple families.

Table 4
Mean Age of Fivst Interconrse Using Family Comparison

Father status First sex SD N

Always absent for self 15.28 222 233
Partially absent for self 1536 212 224
Always present for self, absent for sibling 15.03 235 29
Present in nuclear family, absent in 16.12 156 71

extended family
Present in both nuclear and extended family  [6.39  1.63 104

Among those offspring with father absence in their
extended family, children who personally experi-
ence father absence have ages of first sexual inter-
course approximately 1 year earlier than their
non-father-absent cousins (M = 16.13, vs. 15.28 and
15.36, as discussed earlier). This result may be
attributable to either a causal role of father absence
or to uncontrolled genetic differences between the
NLSY79 maternal sister dyads (which are, of
course, inherited by the CNLSY children). Subse-
quent analyses further disentangle these possible
explanations.

Finally, the comparison of Group 5 versus
Groups 1-4 is most closely analogous to results
obtained by traditional research designs in that it is
a comparison of unrelated individuals: Do children
without father absence in their extended family
have later ages of first intercourse than unrelated
children who do experience father absence in their
extended family? Children from extended familics
without father absence have similar ages of first
intercourse (M = 16.39, Group 5) as children who
experience father absence only in their extended
family (M = 16.12, Group 1), but later ages of first

intercourse than children who come from father-
absent nuclear family (Groups 1-3: 15.28, 15.36, and
15.03, as discussed earlier). Once again, although
this finding would superficially appear consistent
with a causal effect of father absence, subsequent
analyses attempt to clucidate this effect in more
detail, as this comparison does not include genetic
controls.

Multitevel Survival Models

Results from the phenotypic model are tabulated
in the left-hand columns of Table 5. As would be
expected, the cstimated rate parameter was > 1
(9.42; 95% CI =8.84-10.08), indicating that the
prebability that an individual will start having sex
increases over time. It is important to note that the
rate parameter is so large because it reflects the
increase in risk from time zero, which is birth
(age = 0 years) in the current analyses. The risk of
losing virginity obviously increases dramatically
from infancy to late adolescence. Because the rela-
tion between the regression coefficients and age at
first intercourse is not particularly straightforward,
as a look back at Equations 1 and 2 makes clear, we
also describe results in terms of the median ages at
first sex (i.e., the age at which the probability of
being sexually active is 50%) derived from the esti-
mated parameters.

Of the covariates included as statistical controls, a
later maternal age at first birth predicted later age at
tirst sex in offspring, and females had a later age at
first sex on average than males. African American
and Hispanic adolescents did not significantly differ
from non-Hispanic White adolescents in timing of
first intcrcourse, nor did maternal income predict
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Table 5
Estintated Pavameters From MuHileoel Sirvival Models

Parameter

Fixed cffects

o (rate)
fy (intercept)
Mother’s age at
first birth
Mother’s income
African American
Hispanic
Female
FatherChild
FatherChild
x Female
FatherChildDev

Phenotypic Model

9.75 (9.03, 10.56)
-26.9 (-29.2, -24.7)
-.077 (-.115, —.040)

—111 (=243, 021)
217 (=091, 53%)
067 (~.274, 408)

-.522 (~.816, -.205)

—.456 (~.800, —.043)
102 (~.139, 309)

Full Model

9.75 (9.05, 10.55)
~26.9 (-29.2, —24.9)
-.066 (-.102, —031)

—-.081 (=.212, .048)
090 (-.219, .403)
047 (~.287, .386)

~.527 (-.855, -.198)

-.310 (- 869, 313)

FatherChildDev
x Female

A51 (=223, 495)

FatherNuclDev -311 (=737, .111)

Relatedness -.059 (-.202, 081)

FatherNuclDev 214 (-.177, .605)
x Relatedness

FatherExt -1.01 (-1.38, -.644)

Random effects
Var({y)—S5iblings 810 (.528, 1.14)
Var(Z)—Cousins < .001 (000, .007)
DIC 3409.72

741 (.473, 1.06)
031 (000, 161)
3399.40

Note. Parameter estimates with credible intervals not including
zero are in boldface type.

age at first sex. Most importantly, after including
these statistical covariates, experiencing father
absence continued to predict an earlier age at first
sex. These predicted estimates varied significantly
by gender and nonsignificantly by race/ethnicity. As
an example to gauge the rough magnitude of this
effect, we can look at White males born to women of
median age and income: In this group, the median
age at first sex predicted for the always father-absent
group (16.04 years) was over a year younger than
the median age at first sex predicted from the
always father-present group (17.25 years). This asso-
ciation is consistent with previous investigations
using traditional research designs that only control
for measured environmental variables,

Results from the full model are tabulated in the
right-hand columns of Table 5. The decrease in DIC
compared to the phenotypic model equaled 10.3,
indicating that including family-level information
rcgarding father absence significantly improved
overall model fit. The most notable difference
between the phenotypic model and the full model
was that after controlling for family-level informa-
tion, the child-specific, individual effect of experi-
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encing father absence (FatherChildDev) was no
longer significant. Children who experienced father
absence for all of their lives (median = 16.05 for
males; 16.94 for females) did net demonstrate sig-
nificantly earlier ages at first sexual intercourse
than either children who experienced partial
absence (Mdns = 16.31 for males, 16.95 for females)
or from their siblings who experienced no absence
(Mdns = 16.58 for males, 16.96 for females). More-
over, the interaction between FatherChildDev and
child gender was not significant. In other words,
the relation between personally experiencing father
absence and age at first intercourse was equally
negligible for both females and males. This is
inconsistent with theories positing that father
absence is particularly influential for female sexual
development.

Second, the effect of FatherNuclDev was not
significant, indicating that children who came from
nuclear families where at least one sibling experi-
enced father absence did not demonstrate earlier
ages at first sex than children who had present
fathers but whose cousins experienced father
absence (Mdns = 16.11 for males, 16.75 for females,
when the mother-generation sister pair were twins).
The only significant comparison was between bio-
logically unrelated children (FatherExt): Children
from extended families where no child (sibling or
cousin) experienced father absence had significantly
later ages at first intercourse (Mdis = 18.09 for
males, 18.80 for females) than children who came
from families where at least one child experienced
father absence (see two previous paragraphs for
estimates, differentiated according to type of father
absence).

Overall, this pattern of results suggests that
“third variable” family-level risks, correlated with
the experience of father absence, best account for
the observed association. These risks may be either
genetic or shared environmental in origin. The
magnitude and the direction of the interaction
between genetic relatedness and the FatherNuclDev
parameter suggest that the contrast between chil-
dren whose own nuclear family experienced father
absence and children whose cousins experienced
father absence decreased with increasing genetic
relatedness between the maternal sister pair, imply-
ing that the relevant confounds are at least partly
genetic in origin.

The interaction effect is depicted, separately for
males and females, in Figures 2 and 3. Estimated
model parameters were used to calculate predicted
survival curves for children whose own father was
abscnt, children whose cousins experienced father
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Figine 2. Probability of remaining abstinent for male offspring,
by family exposure to father absence and genetic relatedness of
maternal sister pair, as predicted from estimated model
parameters.
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Fignre 3. Probability of remaining abstinent for female offspring,
by family exposure to father absence and genetic relatedness of
maternal  sister  pair, as  predicted  from  estimated  model
parameters.

Note. Ext. Family = extended family.

absence (differentiated according to the genetic
relatedness of the maternal sister pair), and children
who had no father abscnce in their extended fami-

liecs. Most notably, the bottom two survival curves
depicted in Figures 2 and 3 are nearly identical.
When we compare the children of twins, a compari-
son that controls for the most maternal genetic
factors, children who experienced their own father
absence (Absent-Self; Mdns = 16.04 for males, 16.94
for females) exhibited comparable ages of first inter-
course as their non-father-absent first cousins
(Absent in Extended  Family [Maternal  Twins];
Mdnis = 16.11 for males, 16.75 for females). In con-
trast, the comparison of children of mother-genera-
tion cousins controls for only 12.5% of maternal
genctic factors. In this case, children who directly
experienced father absence were as different from
children whose cousins experienced father absence
(Absent in Extended  Family  [Maternal - Cousinsl;
Mdns = 17.98 for males, 18.69 for females) as they
were from unrelated children with no father
absence (Never Absent for All; Mdns = 18.09 for
males, 18.80 for females). This is depicted by the top
two survival curves in Figures 2 and 3. The pattern
tor children of full siblings was between these two
extremes (Absent in Extended Family [Maternal Full
Siblingsl; Mdns = 16.83 for males, 17.50 for females).

This pattern of findings is consistent with genetic
mediation of the association betwceen father absence
and carly age at first sex. Nevertheless, the 95%
credible interval around the interaction parameter
included 0. Although we strongly suspect that this
is duc to a lack of a power related for detecting this
interaction (perhaps due to the small number of
twin pairs in our sample), it means that we cannot
conclusively state that the relevant third variable
confounds are not partially shared environmental
in origin.

Additional analyses. Father absence was defined
in the current analyses as the biological father not
residing in the same household as offspring at any
time before offspring began reporting on their sex-
ual activity at age 14 years old. Because reports of
age at first sexual intercourse were retrospective,
however, it would still be theoretically possible for
offspring in the partial father absence group to
report an age at first intercourse that preceded their
age at father absence. These cases were extremely
rare (N = 3), as would be expected given the very
low prevalence of sexual activity in children youn-
ger than 13 years old. Nevertheless, we repeated
the multilevel survival analyses with these off-
spring omitted, and generated ncar-identical
parameter estimates as to models which included
these offspring.

Second, various theoretical conceptions of the
patcrnal role in offspring sexual development
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distinguish father absence due to scparation or
abandonment from father absence due to death
(Draper & Harpending, 1982; Hetherington, 1972)
As mentioned in the Method section, relatively few
children experienced the death of their biological
father (N =55). Power considerations precluded
testing whether the effects of father absence due to
death were different from father absence due to
other reasons in our survival models. Nevertheless,
it is notable that among offspring who experienced
total father absence, those whose fathers had died
(N = 37) were actually slightly more likely to have
had intercourse (78.4%) than those whose father
were still alive but nonresidential (68.9%). More-
over, the mean observed age at first sex among the
always father-absent group did not differ between
those with deceased fathers (M = 15.3) and those
with alive fathers (M = 15.3). Similarly, among off-
spring who experienced partial father absence,
those whose fathers had died (N = 18) were equally
likely to have had sexual intercourse (64.7%) as
those whose fathers were absent but still alive
(63.3%). Overall, then, children with absent fathers
due to separation or abandonment did not appear
systematically more likely to engage in early sexual
intercourse than children with absent fathers due to
death. Nevertheless, we repeated the multilevel sur-
vival analyses with these 55 children omitted, and
results did not differ from analyses that included
these children.

Lastly, some research suggests that presence of a
stepfather is more strongly associated with an ear-
lier age of menarche in girls than father absence
alone (Ellis & Garber, 2000; Mendle et al., 2006).
The current analyses do not distinguish between
father absence and stepfather presence in offspring.
To clarify our findings, we investigated the pres-
ence of stepfathers in our sample. Of children
whose fathers were always absent, N = 119 (34.4%)
had stepfathers entering the household at some
point during childhood; of children who experi-
enced partial father absence, N = 102 (28.3%) had
stepfathers. A minimally higher percentage of chil-
dren with stepfathers reported having had sexual
intercourse (77.3% in always absent group, 68.6% in
the partially absent group) than children without
stepfathers (76.5% in the always absent group,
64.0% in the partially absent group). The mean age
of first intercourse for children with stepfathers
(Ms = 15.11 for always father absent, 15.30 for par-
tially father absent) was similar to the mean age of
first intercourse for children without stepfathers
(Ms = 15.30 for always father absent, 15.38 for par-
tially father absent). These mean  differences
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between children with and without stepfathers in
the always absent group correspond to an effect
size (d) of .08, substantially smaller than the cffect
size observed for biological father presence versus
absence (d = .58).

Discussion

First sexual intercourse is a significant developmen-
tal milestone, representing a confluence of personal,
biological, and social factors. Children raised in
father-absent houscholds have earlier ages of first
intercourse than those raised in father-present
households. Competing theoretical perspectives
attribute this association to various environmental
mechanisms, including a  psychophysiological
adaptation that adjusts timing of sexual develop-
ment and behavior, parental modeling of nonmari-
tal sexual behavior, and reduced parental
supervision in mother-hcaded houscholds. Alterna-
tively, this association could be due to nonrandom
selection of individuals predisposed for carly sex-
ual intercourse into father-absent homes.

The results of our analyses provide new
insights into the role of family structurc in the
onset of sexual activity. First and foremost, our
analyses obtained between-family cffects  that
dwarf all other significant model parameters. In
other words, it seems that previous research may
have inadvertently amplified the correlation of
father absence with offspring’s age of first inter-
course through a failure to account fully for fam-
ily-level confounds. Once we controlled for these
confounds in our family-based, quasi-experimen-
tal design, the overall effect of family structure
was greatly minimized. Second, there is a small,
within-extended family effect that decreases in
accordance with increasing genetic  relatedness
between the sisters. Among the offspring of sister
dyads discordant for father absence for their chil-
dren, those children born  into  father-absent
nuclear families demonstrated earlier ages of first
intercourse than their first cousins born into
father-present families only when the children
inherited different genetic factors from their
mothers. When the largest possible amount of
this genetic variation was controlled, in the com-
parison of the children of twin sisters, children
born into father-absent families demonstrated vir-
tually identical ages of first intercourse as their
first cousins born into father-present families.
Lastly, these within-sister findings are supported
by the within-nuclear family comparison: All
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children born into nuclear families with absent
fathers have early ages of first intercourse regard-
less of whether a child personally experiences
father absence prior to sexual intercourse and
regardless of the timing and/or duration of father
absence. Collectively, these findings suggest that
it is some genetic risk factor correlated with
father absence that accelerates timing of inter-
course in children rather than the distinct experi-
ence of father absence in and of itself.

There are a number of plausible mechanisms
by which genctic factors might account for the
association of father absence with early sexual
activity. First, genes affect timing of pubertal
development (Mustanski, Viken, Kaprio, Pulkki-
nen, & Rose, 2004), timing of first intercoursc
(Mustanski et al.,, 2007), and age at first childbirth
(Kohler, Rodgers, & Christensen, 2002; Neiss,
Rowe, & Rodgers, 2002), which subsequently pre-
dict likelihood of nonresidential fathers for off-
spring (Gee & Rhodes, 2003). Second, early sexual
activity is viewed by some theorists to be one
manifestation of a more general syndrome of anti-
social and risky behaviors (Jessor & Jessor, 1977).
Therefore, the same genetic influences that lead
individuals to engage in carly sexual behavior
may also affect impulsivity, tenuous interpersonal
relationships, argumentativeness, substance abuse,
and other behaviors that increase likelihood of
father absence. These genetic influences are trans-
mitted from parents to offspring, resulting in chil-
dren at increased risk for early sexual activity
growing up in father-absent families.

Despite evidence of a genetic mechanism for this
association, these results are not as incongruous
with theories of environmental influences of father
absence as they might initially appear. This is
because the social processes believed to mediate the
association between father absence and offspring
sexual behavior do not occur independent of
genetic traits. Consider, for example, the role
of parental supervision: Parents with high levels
of externalizing behavior may not only be
transmitting antisocial traits to their offspring
but—for reasons related to their own genetic pre-
dispositions—may also be investing in only limited
or sporadic monitoring of children’s activities.
Notably, our findings are somewhat stronger for
boys compared to girls. This is incongruous with
theories regarding girls” special sensitivity to pater-
nal involvement and may reflect the higher genetic
transmission for age of first intercourse in boys
(Dunne et al., 1997; Mustanski et al., 2007; Rodgers,
Rowe, & Buster, 1999).

Data Considerations

Our study has several limitations worth expli-
cating. Most importantly, we lacked sufficient
statistical power to discriminate conclusively
between genctic and shared environmental con-
founds. In general, complex behavior genetic
designs require very large sample sizes to have
adequate power. Relying on the relationships
available in the NLSY data, which include a
small proportion of twins and do not include
information on twin zygosity, further compro-
mised power. Although the pattern of findings
observed through the interaction parameter (see
Figures 2 and 3) is consistent with complete
genctic mediation of the association, future
rescarch with larger data sets would be necessary
to ascertain this.

Second, at this point in the ongoing CNLSY
data collection, the children in our analyses who
have passed through the risk period for sexual
initiation were necessarily born to younger moth-
ers. Therefore, our findings are based on a sam-
ple of adolescents born to mothers younger than
the population mean. This is an issue of direct
conceptual and methodological interest, since our
analyses target this exact question of nonrandom
selection of early sexual activity adolescents into
father-absent families. The range of maternal age
at first childbirth was broad enough for us to
include as a covariate, but our findings may not
be representative even after this adjustment. This
might not be an important limitation, however,
as we would expect our findings to be strength-
ened by the inclusion of the offspring of the
older CNLSY mothers (who can be added to
analyses in a few years, once the entire sample
has progressed to adolescence). This is because
these offspring of mothers with older ages at first
birth can be expected to be less likely to have
experienced father absence than the current sub-
sample.

The Children of Sisters Desigh

The children of sisters design represents one
of the best methodologies for climinating familial
confounds. As such, our results highlight the
utility of reexamining well-established associa-
tions through a more precise data analytic strat-
egy. Nevertheless, it should be noted that this
methodology has two major limitations. First,
although the children of sisters design accounts
for environmental and genetic variables shared
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by maternal sister dyads, the within-sister pair

association remains confounded by nonshared
environmental influences, genetic  differences
between nontwin sisters, and, perhaps most

importantly, genetic influences of the fathers on
the offspring (Eaves, Silberg, & Maes, 2005). This
limitation is partially tempered by the inclusion
of multiple offspring from each nuclear family; if
siblings in the same nuclear family have the
same father, then the comparison of children
who differ in their amount of father absence con-
trols for paternal genetic influence. Yet the num-
ber of siblings with differing experiences of
father absence is extremely small in our sample.
Moreover, NLSY mothers only provide informa-
tion on cach child’s biological father, which
leaves some ambiguity as to whether the off-
spring born to a mother share the same father.
This quirk of the data ironically reinforces the
strength of our findings, as we would expect
more similar ages of first intercourse among off-
spring who are more closely genetically related;
even a small component of half-siblings among
our offspring would be expected to weaken the
pattern of genctic transmission.

Sccond, individuals likely differ in their vul-
nerability to adverse environmental experiences.
Therefore, it is possible that father absence might
not accelerate sexual developmental in all chil-
dren, but only in children with specific genetic
vulnerabilities, a gene-environment interaction. In
current models of children of sisters data, any
effects due to gene-environment interaction are
subsumed under genetic main effects. This is
problematic, because ignoring gene—-environment
interaction can lead to the overestimation of
genetic confounds and failure to detect within-
family associations (Harden, Hill, Turkheimer, &
Emery, 2008). Yet a truly comprchensive model
of the interplay between genetics, environmental
experience of father absence, and the timing of
first sexual intercourse is no easy task. Most sali-
ent for the current study, the detection of gene-
environment interaction requires very large
sample sizes for adequate power, and our power
is currently limited even for the detection of
genetic main effects. Although future research
will only clarify the mechanism by which father
absence is associated with earlier sexual behavior,
a model that considers only genetic confounds
and not gene-environment interaction is still an
improvement over the prevailing literature on
this topic, which does not control for any genetic
transmission.
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Conciusions

These results, in many ways, may best be viewed
as a preliminary foray into the larger and far more
complicated riddle of how father absence affects
offspring development. Above all, we believe the
findings highlight two main themes: (a) the utility
of genetically informed designs in the investigation
of ostensibly environmental factors and (b) the
need to consider a more nuanced interpretation of
“father absence.” With regard to methodology, the
primary advantage of a genetically informed design
is that it permits a reevaluation of existing theories.
This is an advantage that extends well beyond the
present study and can, in fact, be applied to any
association of risks and outcomes. Understanding
whether risk factor X causes negative outcome Y
has traditionally presented a methodological
conundrum for developmental psychopathologists.
As children cannot be randomly assigned to the
adverse conditions believed to produce problematic
outcomes, all research in this field is, by definition,
nonempirical. A more accurate understanding of
proposed causal pathways holds repercussions for
facilitating transitions from academic theory into
intervention and practice. This is of particular reso-
nance for relationships of the sort investigated in
the present study, which have considerable impli-
cations for social policy as well as research interest.

Father absence, in both the rescarch literature and
mainstream culture, is a phrase meant to evoke a
certain type of underprivileged household. Despite
a universal consensus that harsh, chaotic, and
impoverished environments are deleterious for chil-
dren, we cannot consider father absence necessarily
synonymous with these correlates in terms of devel-
opmental processes. For example, children raised in
high-conflict marriages actually demonstrate greater
well-being postdivorce (Booth & Amato, 2001). Sim-
ilarly, children with antisocial fathers fare more
poorly and exhibit higher levels of externalizing
when they are raised in the household with this
father (Jatfee et al., 2003). Nevertheless, the (perhaps
unintentional) implication of environmental theories
of father absence is that the traditional two-parent
family structure is optimal and that deviations from
this form are inherently damaging to children. This
raises, then, not merely an academic but also a
moral quandary for developmentalists, whose find-
ings hold considerable social and political relevance:
Although many evolutionary theorists, for example,
declare themselves agnostic as to the advantages of
particular rearing environments, such interpreta-
tions necvertheless occur within the realm of media,
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governmental agencies, and religious organizations,
independent and disconnected from the scholars
who produced such work.

Investigations of teenage sexuality similarly
adopt a crisis perspective, conceptualizing adoles-
cent intercourse as pathological and damaging
(Kotchick et al., 2001). Although there are clear and
important risks associated with early sexual initia-
tion, a monogamous 16 years old using contracep-
tion differs in those risks from a 13 years old (or
even another 16 years old) having unprotected
intercourse with multiple partners. In fact, recent
findings suggest psychological sequelae of age of
first intercourse differ according to context; while
teenage girls who have intercourse while not
involved in romantic relationships experience nega-
tive outcomes, no such effects were obtained cither
for boys or for girls involved in romantic relation-
ships (Meier, 2007). There is an obvious need to
understand variations in milestones such as timing
of first intercourse, but a full understanding will
require more nuanced examinations of how or why
age at first intercourse is associated with particular
predictors and outcomes.

References

Bardone, A., Moffitt, T.,, Caspi, A., Dickson, N., & Silva,
P. (1996). Adult mental health and social outcomes of
adolescent girls with depression and conduct disorder
Devetopment and Psychopathology, 8, 811-830.

Belsky, J., Steinberg, L., & Draper, P. (1991). Childhood
experience, interpersonal development and reproduc-
tive strategy: An evolutionary theory of socialization.
Child Development, 62, 647-670.

Belsky, J., Steinberg, L., Houts, R. M., Friedman, 5. L.,
DeHart, G., Cauffman, E., et al. (2007). Family rearing
antecedents of pubertal timing. Child Developnent, 78,
1302-1321.

Booth, A, & Amato, . R. (2001). Parental predivorce
relations and offspring postdivorce well-being. Journai
of Marringe and the Fanily, 63, 197-212.

Borawski, E. A., levers-Landis, C. E., Lovegreen, L. D., &
Trapl, E. 5. (2003). Parental monitoring, negotiated
unsupervised time, and parental trust: The role of per-
ceived parenting practices in adolescent health risk
behaviors. Journal of Adolescent Health, 33, 60-70.

Browning, C., Leventhal, T., & Brooks-Gunn, J. (2004).
Neighborhood structural disadvantage, collective effi-
cacy, & the timing of first intercourse. Demography, 41,
697-720.

Browning, C., Leventhal, T., & Brooks-Gunn, ]J. (2005).
Sexual initiation in early adolescence: The nexus of
parental and community control. Amterican Sociotogical
Revicw, 70, 758-778.

Champion, L. A, Goodall, G., & Rutter, M. (1995). Behav-
jor problems in childhood and stressors in early adult
life: A 20-year follow-up of London school children.
Psychological Medicine, 25, 231-246.

Chase-Lansdale, P. L., Mott, F. L., Brooks-Gunn, J., &
Phillips, D. A. (1991). Children of the National Longitu-
dinal Survey of Youth: A unique research opportunity.
Developmental Psychology, 27, 918-931.

Cohen, J. (1988). Statistical power analysis for the behavioral
sciences (2nd ed.). Hillsdale, NJ: Erlbauim.

Coley, R. L., & Chase-Lansdale, P. L. (1998). Adolescent
pregnancy and parenting: Recent evidence and future
directions. American Psychologist, 53, 152-166.

Comings, D. E., Muhleman, D., Johnson, J. P., & MacMur-
ray, J. . (2002). Parent-daughter transmission of the
androgen receptor gene as an explanation of the effect
of father absence on age of menarche. Child Develop-
meni, 73, 1046-1051.

Cotton, S., Mills, L., Succop, P. A, Biro, F. M., & Rosen-
thal, 5. L. (2004). Adolescent girls” perceptions of the
timing of their sexual initiation: “Too young” or “just
right”? Journal of Adolescent Health, 34, 433-458.

Day, R. D. (1992). The transition to first intercourse
among racially and culturally diverse youth. Jeurnal of
Marriage and the Family, 54, 749-762.

Devine, D., Long, P, & Forchand, R. (1993). A prospec-
tive study of adolescent sexual activity: Description,
correlates, & predictors. Advances in Behavior Research
and Therapy, 15, 185-200.

Dick, D. M., Johnson, J. K., Viken, R. J., & Rose, R. J.
(2000). Testing between-family associations in within-
family comparisons. Psychological Scivnce, 11, 409413,

D’'Onofrio, B. M., Turkheimer, E., Emery, R. E., Slutske,
W., Heath, A., Madden, . A, F, et al. (2005). A geneti-
cally informed study of marital instability and its asso-
ciation with offspring psychopathology. fourmal of
Abnormal Psychology, 114, 570-586.

D'Onofrio, B. M., Turkheimer, E., Emery, R, Slutske, W,
Heath, A., Madden, P. A. F,, et al. (2006). A genetically
informed study of the processes underlying the associ-
ation between parental marital instability and offspring
adjustment. Developmental Psychology, 42, 486-499.

Draper, P., & Harpending, H. (1982). Father absence and
reproductive strategy: An cvolutionary perspective.
Jotrnal of Anthropological Research, 38, 255-273.

Dunne, M. P, Martin, N. G., Statham, D. J., Slutske, W. S.,
Dinwiddie, S. H., Bucholz, K. K., et al. (1997). Genetic
and environmental contributions to variance in age at
first sexual intercourse. Psychological Science, 8, 211-216.

Eaves, L. ]., Silberg, |, & Macs, H. (2005). Revisiting the
children of twins: Can they be used to resolve the envi-
ronmental effects of dyadic parental treatment on child
behavior? Twin Research, 8, 283-290.

Ellis, B. ]J. (2004). Timing of pubertal maturation in girls:
An integrated life history approach. Psychological Bulle-
tin, 130, 920-958.

Ellis, B. J., Bates, J. E., Dodge, K. A., Fergusson, D. M.,
Horwood, L. J., Pettit, G. S., et al. (2003). Does father



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 136 of 194

absence place daughters at special risk for early sexual
activity and teenage pregnancy? Child Development, 74,
801-821.

Ellis, B. J.. & Garber, J. (2000). Psychosocial antecedents
of variation in girls’ pubertal timing: Maternal depres-
sion, stepfather presence, and marital and family stress.
Chitd Decelopment, 71, 485-501.

Emery, R. E,, Waldron, M., Kitzmann, K. M., & Aaron, |.
(1999). Delinquent behavior, future divorce or nonmari-
tal childbearing, & externalizing behavior among off-
spring: A 14-year prospective study. Journal of Family
Psychology, 13, 568-579.

Falconer, D. S. (1981). Introduction to quantitative genetics.
New York: Longman.

Fergusson, D. M., & Woodward, L. J. (2000). Tecnage
pregnancy and female educational underachievement:
A prospective study of a New Zealand birth cohort.
Journal of Marriage and the Family, 62, 147-161.

Gee, C. B, & Rhodes, J. E. (2003). Adolescent mothers”
relationship with their children’s biological fathers:
Social support, social strain and relationship continuity.
Journal of Family Psychology, 17, 370-383.

Gelman, A., Carlin, J. B., Stern, H. 5., & Rubin, D. B.
(2003). Bayesian data analysis 2nd ed ). Boca Raton, FL:
CRC Press.

Geman, S., & Geman, D. (1984). Stochastic relaxation,
Gibbs distributions, and the Bayesian restoration of
images. [EEE Transactions on Pattern  Analysis and
Machine lutelligence, 6, 721-741.

Gillmore, M. R, Lewis, 5. M., Lohr, M. ], Spencer, M. S.,
& White, R. D. (1997). Repeat pregnancies among ado-
lescent mothers. Jowrnal of Marriage and the Family, 59,
536-550.

Cottesman, 1. I, & Bertelsen, A, (1989). Confirming unex-
pressed genotypes for schizophrenia. Archives of General
Psychiatry, 46, 867-872.

Harden, K. P, Hill, ]. E., Turkhcimer, E., & Emery, R. E.
(2008). Gene—environment correlation and interaction
in peer effect on adolescent alcohol and tobacco use.
Behavior Genetics, 38, 339-347.

Harden, K P, Lynch, S K., Turkheimer, E., Fmery, R E,
Slutske, W. 5., Waldron, M. D,, et al. (2007). A behavior
genetic investigation of adolescent motherhood and
offspring mental hecalth problems. Jonrnal of Abnorimal
Psychology, 116, 667-683.

Flarden, K. ., Turkheimer, E., Emery, R. E., D’Onofrio,
B. M., Slutske, W., Heath, A., ct al. (2006). Marital con-
flict and conduct disorder in children-of-lwins. Child
Developnment, 78, 1-18.

Hardy, J. B., Astone, N. M., Brooks-Gunn, ., Shapiro, S.,
& Miller, T. L. (1998). Like mother, like child: Intergen-
erational patterns of age at first birth and associations
with childhood and adolescent characteristics and
adult outcomes in the second generation. Developmental
Psychology, 34, 1220-1232,

Hetherington, E. M. (1972). Effects of father absence on
personality development in adolescent daughters.
Developmental Psychology, 7, 313-326.

Father Absence and Age of First Intercourse 1479

Hogan, D. P, & Kitagawa, E. M. (1985). The impact of
social status, family structure, & neighborhood on the
fertility of black adolescent. American fournal of Sociol-
ogy, 90, 825-855,

Huebner, A. ], & Howell, L. W. (2003). Examining the
relationship between adolescent sexual risk-taking and
perceptions of monitoring, communication, & parent-
ing styles. Journal of Adolescent Health, 33, 71-78.

Jacob, T., Waterman, B., Heath, A., True, W., Bucholz,
K. K., Haber, R, et al. (2003). Genetic and environmen-
tal effects on offspring alcoholism: New insights using
an offspring-of-twins design. Archives of  General
Psychiatry, 60, 1265-1272.

Jaffee, S. R., Moffitt, T. E., Caspi, A., & Taylor, A. (2003).
Life with (or without) father: The benefits of living with
two biological parents depend on the father’s antisocial
behavior. Child Developntent, 74, 109-126.

Jessor, R., & Jessor, S. L. (1977). Problem behavior and psy-
chosocial development: A longitudinal study of youth. New
York: Academic Press.

Jorm, A_F,, Christensen, H., Rodgers, B., Jacomb, P. A, &
Eastcal, S. (2004). Association of adverse childhood
experiences, age of menarche and adult reproductive
behavior: Does the androgen receptor gene play a role?
American Journal of Medical Genetics Part B: Neuwropsychi-
atric Genetics, 1258, 105-111.

Kiernan, K. E, & Hobcraft, J. (1997). Parental divorce
during childhood: Age at first intercourse, partnership
and parenthood. Population Studies, 51, 41-55.

Kohler, H., Rodgers, ]. L., & Christensen, K. (2002).
Between nature and nurture: The shifting determinants
of female fertility in Danish twin cohorts. Social Biology,
49, 218-248.

Kotchick, B. A., Shaffer, A., Forehand, R., & Miller, K. S.
(2001). Adolescent sexual risk behavior: A multi-system
perspective. Clinical Psychology Review, 21, 493-519.

Lahey, B. B., Van Hulle, C. A., & Waldman, 1. D. (20006).
Testing descriptive hypotheses regarding sex differen-
cecs in the development of conduct problems and
delinquency. Jowwnal of Abnormal Child Psychology, 34,
737-755.

Lynch, . K., Turkheimer, E., D'Onofrio, B. M., Mendle,
J., Emery, R. E., Slutske, W., et al. (2006). A genetically
informed study of the association between harsh pun-
ishment and offspring behavioral problems. Journal of
Family Psychology, 20, 190-198.

Mandara, J., Murray, C., & Bangi, A. K. (2003). Predictors
of African American adolescent sexuality: An ecologi-
cal framework. Journal of Black Psychology, 29, 337-356.

McLanahan, S. S. (1999). Father absence and the welfare of
children. In E. M. Hetherington (Ed.), Coping with divorce,
single parenting, and remarriage (pp. 117-145). Mahwabh,
NJ: Erlbaum.

Meier, A. M. (2007). Adolescent first sex and subsequent
mental health. Awerican Journal of Sociology, 112, 1811-
1847.

Mendle, ], Turkheimer, E., D'Onofrio, B. M., Lynch,
S. K., Emery, R. E., Slutske, W., et al. (2006). Family



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 137 of 194

1480 Mendle et al.

structure and age at menarche: A children of twins
approach. Developmtental Psychology, 42, 535-542.

Miller, B. C., Norton, M. C., Curtis, T., Hill, E. J., Schvanc-
veldt, P., & Young, M. H. (1997). The timing of scxual
intercourse among adolescents: Family, peer, & other
antecedents. Youth and Society, 29, 54-83.

Mustanski, B. S, Viken, R. )., Kaprio, ], Pulkkinen, L., &
Rose, R. J. (2004). Genetic and environmental influences
on pubertal development: Longitudinal data from Finn-
ish twins at ages 11 and 14. Developmental Psychology,
40, 1188-1198.

Mustanski, B. S., Viken, R. ], Kaprio, J., Winter, T., &
Rose, R. J. (2007). Sexual behavior in young adulthood:
A population-based twin study. Health Psychology, 26,
610-617.

Newcomer, 5., & Udry, J. R. (1987). Parental marital sta-
tus effects on adolescent sexual behavior. Journal of
Marriage and the Family, 49, 235-240.

Neiss, M., Rowe, D. C., & Rodgers, ]. L. (2002). Does cdu-
cation mediate the relationship between 1Q and age of
first birth? A behavioural genetic analysis. Journal of
Biosocial Science, 34, 259-275.

Plomin, R. (1990). Nature and murture: An intfroduction to
hunnan behavioral genetics. Pacific Grove, CA: Brooks/Cole.

Quinlan, R. J. (2003). Father absence, parental care, &
female reproductive development. Evolution and Humau
Behavior, 24, 376-390.

Raudenbush, 5. W., & Bryk, A. S. (2002). Hierarchical lin-
car models (2nd ed.). Thousand Qaks, CA: Sage.

Rodgers, ]J. L. (1996). NLSY Youth linking algorithm.
Unpublished manuscript, University of Oklahoma at
Norman.

Rodgers, J. L., Johnson, A. B., & Bard, D. E. (2005). NSLY-
Children/Young  Adult  (1986-2000)  kinship  linking
algorithm.  Unpublished manuscript, University of
Oklahoma at Norman.

Rodgers, J. L., Rowe, D. C., & Buster, M. (1999). Nature,
nurture, and first sexual intercourse in the U.S.A.: Fit-
ting behavioral genetic models to NLSY kinship data.
Journal of Biosocial Science, 31, 29-41.

Rodgers, . [, Rowe, D. C, & Li, C (1994). Beyond nature
vs. nurture: DF analyses of nonshared influences on
problem behaviors. Developmiental Psychology, 30, 374
384.

Rowe, D. C. (2002). On genetic variation and age at first
sexual intercourse: A critique of the Belsky-Draper
hypothesis. Evofution and Himan Behavior, 23, 365-372.

Smith, C. A, & Farrington, D. P. (2004). Continuity in anti-
social behavior and parenting acrossthree generations.
Journal of Child Psychology and Psychiatry, 45, 230-247.

Spiegelhalter, D. J., Best, N. G., Carlin, B. P, & van der
Linde, A. (2002). Bayesian measures of model complex-
ity and fit. fournal of the Royal Statistical Society: Series B.
Statistical Modeling, 64, 583-639.

Stone, N., & Ingham, R. (2002). Factors affecting British
teenagers’” contraceptive use at first intercourse: The
importance of partner communication. Perspectiovs on
Sexual and Reproductive Health, 34, 191-197.

Stouthamer-Loeber, M., & Wei, E. H. (1998). The precur-
sors of young fatherhood and its effects on delinquency
of teenage males. Journal of Adolescent Health, 22, 56-65.

Thornton, A., & Camburn, D. (1987). The influence of the
family on premarital sexual attitudes and behavior.
Demography, 24, 323-340.

Tither, J. M., & Ellis, B. J. (2008). Impact of fathers on
daughters’ age at menarche: A genetically- and envi-
ronmentally-controlled  sibling  study. Developnenital
Psychology, 44, 1409-1420.

Udry, J. R. (1979). Age at menarche, at first intercourse, &
at first pregnancy. fournal of Biosocial Science, 11, 433-
441.

Upchurch, D. M., Aneshensel, C. S., Sucoft, C. S., & Levy-
Storms, L. (1999). Neighborhood and family contexts of
adolescent sexual activity. Journal of Marriage and the
Family, 61, 920-933.

Upchurch, D. M., Lillard, L. A., Ancshensel, C. S., & Li,
N. F. (2002). Inconsistencies in reporting the occurrence
and timing of first intercourse among adolescents. Jouir-
nal of Sex Research, 39, 197-206.

van den Qord, E. J. C. G., & Rowe, D. C. (2000). Racial
differences in birth health risk: A quantitative genetic
approach. Dentography, 37, 285-298.

Van Hulle, C. A, Rodgers, . L., D'Onofrio, B. M., Wald-
man, [. D., & Lahey, B. B. (2007). Sex differences in the
causes of self-reported adolescent delinquency. Journal
of Abnormal Psychology, 116, 236-248.

Wellings, K., Nanchahal, K., Macdowall, W., McManus,
S., Erens, B., Mercer, C. H., et al. (2001). Sexual behav-
iour in Britain: Early heterosexual experience. Lancet,
358, 843-1850.

Wight, D., Williamson, I, & Henderson, M. (2006). Paren-
tal influences on young people’s sexual behaviour: A
longitudinal analysis. Journal of Adolescence, 29, 473-494,

Woodward, L., & Fergusson, D. (1999). Early conduct
problems and later risk of teenage pregnancy in girls.
Development and Psychopathology, 11, 127-141.

Wuy, L. L., & Thomson, E. (2001). Race differences in fam-
ily experience and early sexual initiation: Dynamic
models of family structure and family change. Journal
of Marriage and the Family, 63, 682-696.



Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 138 of 194

EXHIBIT 35



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and i< not to be disseminated broadly.

Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 139 of 194

Psychological Bulletin
2004, Vol. 130, No. 6, 920-958

Copyright 2004 by the American Psychological Association
0033-2909/04/$12.00 DOI: 10.1037/0033-2909.130.6.920

Timing of Pubertal Maturation in Girls:;
An Integrated Life History Approach
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Life history theory provides a metatheoretical framework for the study of pubertal timing from an
evolutionary-developmental perspective. The current article reviews 5 middle-level theories— energetics
theory, stress-suppression theory, psychosocia acceleration theory, paternal investment theory, and child
development theory—each of which applies the basic assumptions of life history theory to the question
of environmental influences on timing of puberty in girls. These theories converge in their conceptual-
ization of pubertal timing as responsive to ecological conditions but diverge in their conceptualization of
(a) the nature, extent, and direction of environmental influences and (b) the effects of pubertal timing on
other reproductive variables. Competing hypotheses derived from the 5 perspectives are evaluated. An
extension of W. T. Boyce and B. J. Ellis's (in press) theory of stress reactivity is proposed to account for
both inhibiting and accelerating effects of psychosocial stress on timing of pubertal development. This
review highlights the multiplicity of (often unrecognized) perspectives guiding research, raises chal-
lenges to virtually al of these, and presents an aternative framework in an effort to move research
forward in this arena of multidisciplinary inquiry.

Pubertal maturation is a dynamic biological process—punctu-
ated by visible changes in stature, body composition, and second-
ary sexua characteristics—that culminates in the transition from
the pre-reproductive to the reproductive phase of the human life
cycle. The timing of this transition is variable and has substantial
social and hiological implications. An extensive body of research
in Western societies now indicates that early pubertal maturation
in girlsis associated with a variety of negative health and psycho-
social outcomes. In particular, early-maturing girls are at greater
risk later in life for unhealthy weight gain (e.g., Adair & Gordon-
Larsen, 2001; Wellens et al., 1992), breast cancer (e.g., Kelsey,
Gammon, & John, 1993; Sellerset a., 1992), and avariety of other
cancers of the reproductive system (e.g., Marshall et al., 1998;
McPherson, Sellers, Potter, Bostick, & Folsom, 1996; Wu et al.,
1988); have higher rates of teenage pregnancy, spontaneous abor-
tion and stillbirths, and low-birth weight babies (reviewed below);
and tend to show more disturbances in body image, to report more
emotional problems such as depression and anxiety, and to engage
in more problem behaviors such as aggression and substance abuse
(e.g., Caspi & Moffitt, 1991; Dick, Rose, Viken, & Kaprio, 2000;
Ge, Conger, & Elder, 1996; Graber, Lewinsohn, Seeley, &
Brooks-Gunn, 1997). Given this sobering array of outcomes, it is
critical to understand the life experiences and pathways that place
girls at increased risk for early pubertal maturation.

Life history theory (Charnov, 1993; Roff, 1992; Stearns, 1992)
provides a metatheoretical framework for the study of timing of
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pubertal maturation from an evolutionary-developmental perspec-
tive. It attempts to explain the timing of reproductive development
and events across the life span in terms of evolved strategies for
distributing metabolic resources between the competing demands
of growth, maintenance, and reproduction. Life history theory
constitutes a set of widely held basic assumptions that have shaped
how evolutionary scientists generate and test middle-level theories
of pubertal timing. In the current article, | review five middle-level
theories— energetics theory, stress-suppression theory, psychoso-
cia acceleration theory, paternal investment theory, and child
devel opment theory— each of which applies the basic assumptions
of life history theory to the question of environmental influences
on timing of pubertal maturation in girls. These middlie-level
theories are consistent with and subsumed by life history theory
but in most cases have not been directly deduced from it (i.e., the
middle-level theories are mostly inductions rather than deductions
from the metatheory). Each middle-level theory reviewed in this
article provides a different translation of the higher-order princi-
ples of life history theory into specific hypotheses and predictions
that are tested in research. The current review demonstrates how
these theories compete to achieve the best operationalization of the
corelogic of life history theory asit appliesto variation in pubertal
timing (see Ketelaar & Ellis, 2000, for further discussion of
metatheoretical research programs).

The first section below discusses neurophysiological processes
underlying pubertal development, defines pubertal timing, and
reviews how it is measured. The second section discusses sources
of variation in pubertal timing and criticaly reviews behavior
genetic work in this area. Both genotypic and environmental
sources of variation in pubertal timing are important and in need of
explanation. The third section provides an overview of life history
theory and its application to pubertal timing. The fourth and fifth
sections review energetics theory (e.g., Ellison, 2001) and stress-
suppression theory (e.g., Cameron, 1997; MacDonald, 1999),
which posit that adverse physical or socia conditions, whether
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experienced as chronically low energy availability or psychosocia
stress, cause animals in K-selected species to delay pubertal de-
velopment and reproduction until predictably better times. These
theories have proved useful in explaining the effects of physical
stress on pubertal timing but have had limited success in general-
izing to the psychosocial domain. Energetics theory and stress-
suppression theory are then contrasted with psychosocia acceler-
ation theory (e.g., Belsky, Steinberg, & Draper, 1991; Chisholm,
1999) and paternal investment theory (e.g., Draper & Harpending,
1982; B. J. Ellis, McFadyen-Ketchum, Dodge, Pettit, & Bates,
1999) in the sixth and seventh sections. Psychosocial acceleration
theory posits that girls whose experiences in and around their
families of origin are characterized by relatively high levels of
socioemotional stresswill develop in a manner that speeds rates of
pubertal maturation. Paternal investment theory parallels thislogic
but posits a special role for fathers and other men in regulation of
girls' sexual development. These theories have been reasonably
successful in accounting for psychosocial influences on pubertal
timing. Mechanistic explanations for the observed stress—puberty
relations are reviewed. An extension of Boyce and Ellis's (in
press) theory of stress reactivity is proposed to account for both
inhibiting and accelerating effects of psychosocial stress on timing
of pubertal development.

Despite their predictive utility, psychosocial acceleration theory
and paternal investment theory have faced a number of criticisms.
In the final section | propose a revision of these theories—child
development theory—that addresses most, but not al, of these
criticisms. This new framework suggests that psychosocia accel-
eration and paterna investment theories have reached too far in
conceptualizing pubertal timing as a link in the causa chain
connecting childhood experiences, not only to age at onset of sex
and reproduction, but also to qualitative differences in reproduc-
tive strategies such as pairbond stability and parental investment.
Child development theory reconceptualizes pubertal timing as the
endpoint of a developmental strategy that conditionally alters the
length of childhood in response to the composition and quality of
family environments (capitalizing on the benefits of high-quality
family environments and mitigating the costs of low-quality ones).

For both theoretical and empirica reasons, the focus of this
articleison girls' rather than boys' sexual development. First, at a
theoretical level, the life history approach to pubertal timing pivots
around the trade-off between allocation of resources to physical
growth versus production of offspring. Because this trade-off is
particularly relevant to females (given their direct somatic invest-
ment in production and nurturing of offspring), life history theory
has been applied more broadly and successfully to the question of
female rather than male pubertal timing. Second, at an empirical
level, there is a clear and easily assessed marker of female but not
male pubertal timing: age at menarche. Consequently, vastly more
research has been conducted on timing of pubertal development in
females than in males. A review of antecedents of male pubertal
timing is not feasible at thistime, given the current state of theory
and data.

Pubertal Development and Its M easurement

Timing and tempo of pubertal development are regulated by the
functional maturation of the adrenal glands (adrenarche) and the
hypothalamic—pituitary—gonadal (HPG) axis (gonadarche). Adre-
narche and gonadarche, which are largely independent processes,

are responsible for increased secretion of sex steroids during the
peripubertal and pubertal periods. Adrenarche has been described
as the awakening of the adrena glands, and it occurs at approxi-
mately 6 to 8 years of age in both boys and girls (Dorn &
Chrousos, 1997; Grumbach & Styne, 2003). Adrenarche represents
adistinct time in adrena development when levels of the adrenal
androgen dehydroepiandrosterone (DHEA) and its sulfate
(DHEAYS) begin to rise (Dorn & Chrousos, 1997; Grumbach &
Styne, 2003). DHEA and DHEAS are produced by the zona
reticularis in the adrenal cortex. Between the ages of approxi-
mately 5 and 7 years, children experience a sharp drop in levels of
3B-hydroxysteriod dehydrogenase (3BHSD) in the inner reticularis
zone (Gell et al., 1998). Although specific control of adrena
androgens is not fully understood, this 3BHSD-deficiency contrib-
utes to the increased production of DHEA and DHEAS that occurs
during adrenarche (Gell et al., 1998). The development of pubic
hair, increased skeletal maturation, increased oil on the skin,
changes in external genitalia in males, and body odor are all
thought to represent physiological manifestations of increased
concentrations of adrenal androgens (Dorn & Chrousos, 1997;
McClintock & Herdt, 1996). Adrenarche is the starting point of an
upward trajectory in adrenal androgens that plateaus at about age
20; thus, adrenarche and gonadarche are temporally overlapping
processes.

Gonadarche occurs at approximately 9 or 10 years of agein girls
and soon thereafter in boys (Dorn, Hitt, & Rotenstein, 1999;
Grumbach & Styne, 2003), athough actua ages vary widely
across and within populations, and there is substantial controversy
in the pediatric literature over age cut-offs for determining preco-
cious puberty (e.g., Midyett, Moore, & Jacobson, 2003). Gona-
darche begins with the reactivation of pulsatile secretion of
gonadotropin-releasing hormone (GnRH) after a period of relative
quiescence during childhood. GnRH is produced by neuronsin the
hypothalamus and causes the anterior pituitary to synthesize and
secrete biologically potent gonadotropins: luteinizing hormone
(LH) and follicle-stimulating hormone (FSH). At gonadarche, pul-
satile secretion of LH and FSH markedly increases, causing a
cascade of events—ovarian follicular development, increased pro-
duction of ovarian steroid hormones, development of secondary
sexual characteristics, peak height velocity, menarche, subcutane-
ous fat deposition, widening of the pelvis, and ultimately estab-
lishment of cyclic ovarian function—that culminate in maturity of
the femal e reproductive system (see Cameron, 1990; Grumbach &
Styne, 2003; and Plant & Barker-Gibb, 2004, for overviews of the
neurophysiology of puberty).

Pubertal timing is an individual-differences variable that refers
to levels of physical and sexual development of adolescents com-
pared with their same-age peers. The large majority of studies
reviewed in this article used a single indicator of pubertal timing:
age at menarche. Menarche occurs late in the maturation of the
HPG axis (in the United States, the mean age at menarche is 12.9
years [SD = 1.2] in Whites and 12.2 years [SD = 1.2] in African
Americans, Herman-Giddens et a., 1997). Because many of the
physical and hormonal changes associated with adrenarche and
gonadarche occur prior to menarche, attainment of menarcheal
status indicates that a girl has achieved an advanced level of
pubertal development. Both adolescent girls and adult women are
generaly willing and able to report accurately on their ages at
menarche, athough inaccurate reports are sometimes obtained
from young adolescent girls, and retrospective reports may be
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more reliable than those obtained during puberty (reviewed in
Graber, Petersen, & Brooks-Gunn, 1996; see also Dorn, Nottel-
mann, et a., 1999). Test—retest reliability has been established in
severa long-term prospective studies in which self-reported age at
menarche was first obtained in adolescence and then again 17 to 37
years later. Correlations across these two measurement periods
have been consistently high, ranging from .67 to .79 (Casey et a.,
1991; Damon, Damon, Reed, & Vaadian, 1969; Livson & Mc-
Neill, 1962; Must et al., 2002).

In addition to age at menarche, age-adjusted development of
secondary sexua characteristics provides an index of pubertal
timing. Development of secondary sexual characteristics is influ-
enced by both adrenal and gonadal processes. Whereas adrenal
androgens cause the appearance of sexua hair (pubarche), the
effects of ovarian estrogens on dormant breast tissue causes breast
budding (thelarche). In Western populations, both pubarche and
thelarche typically occur around 10 to 11 years of age (Grumbach
& Styne, 2003), although about two thirds of girls experience
thelarche before pubarche (Biro et a., 2003). Given the different
neuroendocrine pathways through puberty, it is not surprising that
the timing of different puberta indicators are only moderately
correlated (rs range from .49 to .67; Qamra, Mehta, & Deodhar,
1990). Nonetheless, these indicators are often composited to form
overall measures of pubertal development. The Pubertal Devel op-
ment Scale (Petersen, Crockett, Richards, & Boxer, 1988), for
example, combines self-ratings of body hair development, growth
spurt, skin changes, breast development, and menarcheal status. To
assess pubertal timing, a small number of studies reviewed in the
current article used either age-adjusted pediatrician ratings of
Tanner stages (e.g., Galler, Ramsey, & Solimano, 1985; Qamra et
a., 1990) or age-adjusted scores on the Pubertal Development
Scale (B. J. Ellis & Garber, 2000; B. J. Elliset a., 1999). Although
physician ratings are generally considered the gold standard for
assessment of secondary sexua characteristics and have been
found to have better predictive validity than self-ratings (Dorn,
Susman, & Ponirakis, 2003), correlations between Pubertal Devel-
opment Scale scores and ratings by health care professionals have
been moderate to high, ranging in value from .61 to .91 (Brooks-
Gunn, Warren, Rosso, & Gargiulo, 1987; Dorn, Susman, Nottel-
mann, Inoff-Germain, & Chrousos, 1990). In sum, like self-reports
of age at menarche, self-ratings of pubertal development have
demonstrated acceptable validity.

Sources of Variation in Pubertal Timing

Individual differencesin the timing of pubertal development are
influenced by both genes and environment. Behavior genetic mod-
eling has been used to partition sources of variance in pubertal
timing into genetic and environmental components. Large behav-
ior genetic studies using twin designs in Australia, Great Britain,
Finland, Norway, and the United States have converged on the
conclusion that genotypic effects account for 50%—80% of the
variation in menarcheal timing and that the remaining variance is
attributable to nonshared environmental effects and measurement
error (Golden, 1981; Kaprio et a., 1995; Rowe, 2002; S. A.
Treloar & Martin, 1990; van den Akker, Stein, Neadle, & Murray,
1987).* Complementing these behavior genetic analyses are recent
molecular genetic investigations that have begun to identify alelic
variation associated with timing of development of secondary
sexual characteristics (Kadlubar et al., 2003) and age at menarche

(e.g., Comings, Muhleman, Johnson, & MacMurray, 2002
Stavrou, Zois, loannidis, & Tsatsoulis, 2002), although specific
genetic determinants are still largely unknown. Some researchers
have interpreted the absence of shared environmental effects in
behavior genetic studies as evidence that the shared experiences of
siblings does not increase similarity in pubertal timing (see Bailey,
Kirk, Zhu, Dunne, & Martin, 2000; Comings et al., 2002; Rowe,
2000a, 2000b). Given the apparent absence of shared environmen-
tal effects, one might ask whether evolutionary models specifying
psychosocial influences on pubertal timing are necessarily wrong.

| contend that the answer to this question is “no,” for several
reasons. First, heritability is a population statistic that indexes the
degree to which individual differences in genes account for indi-
vidual differences in an observed trait in a given environmental
context. This definition must be kept in mind when using datafrom
modern postindustrial societies to evaluate evolutionary theories,
such as that of Belsky et al. (1991), concerning causes of individ-
ua differences in timing of puberty. From the perspective of
evolutionary biology, the physiological mechanisms that control
pubertal timing were designed by natural selection to take as input
the range of physical and socia conditions that were recurrently
present in ancestral environments. Evolutionarily novel environ-
ments may provide inputs that are outside of thisrange, altering the
normal operation of these mechanisms. In discussing sources of
variation in pubertal timing, the authors of the Finnish Twin
Cohort Study acknowledged that there may have been substantial
environmental effects on timing of puberty a generation ago, but
not today: “Finnish children born in the 1970s have lived their
whole lifetime in a prosperous welfare state, and we can expect
that in these cohorts environmental effects are minimized and
genetic effects are large” (Kaprio et a., 1995, p. 740). Contem-
porary Western environments, in which some of the most relevant
sources of environmental variation are often squeezed out, provide
incomplete contexts for testing evolutionary models of pubertal
timing.? The absence of shared environmental effects in this con-
text does not imply that humans lack evolved psychobiological
mechanisms that detect and encode information from the environ-
ment as a basis for adaptively calibrating timing of pubertal
development.

11t is important to note that only the U.S. (Rowe, 2000a) and Finnish
(Kaprio et a., 1995) studies assessed menarcheal age during adolescence.
In contrast to the heritability data on age at menarche, subsequent analyses
on Finnish twin cohorts yielded approximately equal heritability (.40) and
shared environmentality (.45) estimates for overal levels of pubertal de-
velopment in 12-year-old girls (as indexed by the Pubertal Development
Scale). By age 14, however, estimated heritability increased to .70 and
shared environmentality decreased to .02 (Dick, Rose, Pulkkinen, &
Kaprio, 2001).

2 Indeed, all correlations with pubertal timing in contemporary Western
societies are likely to be attenuated because of the reduction in variance in
pubertal timing caused by the secular trend toward earlier pubertal devel-
opment. Wellens, Malina, Beunen, and Lefevre (1990) provided data on
the secular trend in age at menarche in Flemish girls in the 20th century.
For girls born between 1915 and 1929, the average age of menarche was
14.41 years, and the average interval between the time when 10% and 90%
of girls attained menarche was 4.12 years. Those numbers dropped to 13.09
years and 2.91 years, respectively, for girls born between 1960 and 1971.
Hwang, Shin, Frongillo, Shin, and Jo (2003) reported similar datafor South
Korean girls.
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Second, both Kaprio et al. (1995) and S. A. Treloar and Martin
(1990) found that at least half of the genetic variance in age of
menarche was nonadditive (i.e., genetic variance that does not
cause parents and offspring to be more similar). Nonadditive
genetic variance (whether detected or undetected) inflates herita-
bility and deflates shared environmentality estimates in standard
twin designs because shared environments and nonadditive genes
have opposite effects on twin correlations (see Grayson, 1989).
Because nonadditivity tends to obscure any possible shared envi-
ronmental variance, J. M. Meyer, Eaves, Heath, and Martin (1991)
suggested that alternatives to traditional twin designs are needed to
detect effects of shared environment on menarcheal timing.

Third, aternative methods have produced clear evidence of
shared environmental influence on age of menarche. Farber (1981)
reported that monozygotic twins reared together were most similar
in menarcheal age (average difference = 2.8 months), followed by
monozygotic twins reared apart (average difference = 9.3
months), followed by dizygotic twins reared together (average
difference = 12.0 months). That monozygotic twins reared apart
were most similar in menarcheal timing to dizygotic twins reared
together suggests that individual differences in age of menarche
are influenced by the degree to which girls share common envi-
ronments (as well as common genes). It should be noted, however,
that Farber’s study was very small and thus may have produced
unreliable estimates. Further evidence of shared environmental
influence is provided by comparisons of mother—daughter dyads
with sister—sister dyads, of which both members share about 50%
more of their genes in common than do two randomly selected
members of a population. From a genetic perspective, intrapair
correlations in age at menarche should be equivalent for mother—
daughter and sister—sister dyads. Sister—sister correlations, how-
ever, are consistently higher than mother—daughter correlations
(reviewed in Malina, Ryan, & Bonci, 1994, Tables 3 and 4;
sister—sister correlations: M = .39, range = .25 to .61; mother—
daughter correlations: M = .27, range = .15 to .40), which
suggests that sharing the same home during ontogeny increases
similarity in menarcheal timing.

Fourth, the types of environmental influences posited by psy-
chosocial models of pubertal timing are likely to have a nonshared
component because their effects are not equivalent across siblings
in the same home. It is important to distinguish in this context
between objective and effective environments (Goldsmith, 1993;
Turkheimer & Waldron, 2000). “ Objective environments refer to
environmental events as they might be observed by aresearcher, as
opposed to how they affect family members’ (Turkheimer &
Waldron, 2000, p. 79). Environmental variables that extend across
more than one sibling, such as socioeconomic status (SES) or
marital quality, are objectively shared, regardless of whether these
variables operate to make siblings more or less alike. Environmen-
tal variables that are unique to each sibling, such as birth order or
peer relationships, are objectively nonshared. By contrast, “effec-
tive environments are defined by the outcomes they produce’
(Turkheimer & Waldron, 2000, p. 79). Behavior genetic models
incorporate only effective environmental influences. Thus, to the
extent that objectively shared environmental variables have differ-
ent effects on different siblings, these effects are defined as non-
shared and allocated to the nonshared component of environmental
variance in behavior genetic models. Objectively shared experi-
ences may have nonshared effects because of genetic differences
between siblings (e.g., the strength of relations between childhood

abuse and the frequency of antisocial behavior in young adulthood
differs significantly depending on the form of a genotypic marker
of monoamine oxidase;, Caspi et al., 2002; see also Caspi et 4.,
2003). Objectively shared experiences may also be effectively
nonshared because of age differences between siblings (e.g., father
absence has different effects on daughters sexual behavior de-
pending on the daughter’s age when the father leaves the home;
B. J. Ellis et a., 2003). Finaly, to the extent that objectively
nonshared environmental variables influence development, these
influences are also nonshared. For example, parent—child pro-
cesses vary substantially across siblings (e.g., Geary & Flinn,
2001; Sulloway, 1996) and thus contribute to the nonshared com-
ponent of variance in children’s developmental outcomes. In sum,
consistent with behavior genetic models, major environmental
influences posited by psychosocial models of timing of pubertal
development (e.g., Belsky et a., 1991; B. J. Ellis & Garber, 2000;
Surbey, 1990) are likely to have substantial nonshared effects on
siblings.

Fifth, heritability estimates are context specific and can change
dramatically when socia or physical environments change (e.g.,
Dunne et al., 1997; Rowe, Jacobson, & Van den Oord, 1999;
Turkheimer, Haley, Waldron, D’ Onofrio, & Gottesman, 2003).
Comparison of correlations across multiple levels of kinship
pairs—cousins, half-siblings, full siblings, mother—daughter pairs,
identical twins—is a common method for estimating genetic in-
fluences on menarcheal age and typically yields heritabilitiesin the
range of .45to0 .55 (Chern, Gatewood, & Anderson, 1980; Doughty
& Rodgers, 2000; Rowe, 2000a). These heritability estimates,
however, may be inflated by environmental continuity between
members of kinship pairs. Consider Chasiotis, Scheffer, Rest-
meier, and Keller's (1998) investigation of mother—daughter cor-
relationsin age of menarche in comparable urban areasin East and
West Germany. This study spanned the time period of reunifica-
tion (which resulted in much greater social disruption and socio-
political change for East Germans than for West Germans). In the
East German sample, there was no significant correlation between
mothers and daughters in either resource availability (e.g., SES) in
childhood (r = —.04) or age at menarche (r = —.07). By contrast,
in the West German sample, there were substantial correlations
between mothers and daughters in both resource availability in
childhood (r = .51) and age at menarche (r = .60). Consistent with
these data, low mother—daughter correlations for age at menarche
(rs = .20) were aso recorded in a Czech Republic study in which
mothers and daughters differed in having grown up in rural versus
urban environments (Hain & Komenda, 1985). These findings
provide fuel for critics of twin research, who have argued that the
range of environmental variation between members of twin pairs
(whether raised in the same home or adopted into comparable
ones; see Stoolmiller, 1999) consistently underestimates the range
of environmental variation in the larger society. As Segalowitz
(1999) suggested,

The thought experiment of separating twins at birth to widely different
settings—for example, one to urban New York, the other to rural
Sahara; one to an affluent home in London, the other to a poor family
in the third world—illustrates how heritability is artificially raised by
restrictions of environmental variance. (p. 905)

Finally, as reviewed in this article, it has been well-documented
that the timing of pubertal maturation in girls is sensitive to a
variety of external factors, such as exercise, nutrition, and socio-
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emotional stress. Indeed, the median menarchea age varies across
human populations from about 12.0 years in some urban postin-
dustrial societiesto 18.5 yearsin rural highland Papua New Guinea
or high altitude Nepai groups (Worthman, 1999). This enormous
variation underscores the evolved capacity of humans to adjust
timing of sexual maturation to local physical and socia conditions.

In conclusion, athough it is beyond dispute that genotypic
effects on timing of pubertal development are substantial, twin
designs do not alow one to confidently estimate levels of herita-
bility or environmentality in age at menarche. Evolutionary and
behavior genetic models converge on the importance of nonshared
environmental influences on pubertal timing. Nonetheless, consid-
erable caution must be exercised when evaluating evolutionary
models of pubertal timing solely on the basis of data from modern,
postindustrial societies with a restricted range of relevant environ-
mental variance. Finaly, the theory and data reviewed above
suggest that genotypic effects on timing of pubertal development
are probabilistic and are best conceptualized as coding for a
“reaction norm.” That is, genotypes are capable of producing a
range of phenotypic expressions, and actual timing of puberty isan
emergent property of the genotype and the environment in which
it occurs. This reaction norm perspective (see especially Stearns &
Koella, 1986) potentially reconciles behavior genetic and psycho-
social models of variation in pubertal timing.

The Life History Approach to Timing of Pubertal
Development

The key units of analysisin life history theory (Charnov, 1993;
Roff, 1992; Stearns, 1992) are life history traits: the suite of
maturational and reproductive characteristics that define the life
course (e.g., age at weaning, age at sexual maturity, adult body
size, time to first reproduction, interbirth interval, litter size). Life
history theory attempts to explain variation in life history traitsin
terms of evolved trade-offs in distribution of metabolic resources
to competing life functions: growth, maintenance, and reproduc-
tion. These trade-offs are inevitable because metabolic resources
arefinite, and time and energy used for one purpose cannot be used
for another. For example, resources spent on growth and develop-
ment (e.g., later age at sexual maturity, larger adult body size,
increased social quality and competitiveness) cannot be spent on
current production of offspring; thus, the benefits of a prolonged
childhood are traded off against the costs of delayed reproduction.
Life history theory posits the existence of phenotypic mechanisms
that actually make these trade-offs by selecting between or “mak-
ing decisions’ about alternative ways of distributing resources
(Chisholm, 1999). Natural selection favors mechanisms that, in
response to ecological conditions, trade off resources between
growth, maintenance, and reproduction in ways that recurrently
enhanced inclusive fitness during a species’ evolutionary history.

There are two fundamental trade-offs that are central to life
history theory: the trade-off between current and future reproduc-
tion and the trade-off between number and fitness of offspring. The
fitness costs and benefits associated with variations in timing of
reproductive development illustrate these trade-offs. These varia-
tions are indexed by such integral life history traits as timing of
sexual maturation and time to first reproduction.

All else being equal, natural selection favors earlier reproductive
development over later reproductive development for three rea
sons. First, because the probability of mortality is aways greater

than zero over any given time period, earlier onset of reproduction
is associated with lower probability of mortality prior to reproduc-
tion. Fitness benefits of early reproductive development should be
especialy relevant under conditions in which life expectancies are
low or highly variable (Chisholm, 1999). Second, early reproduc-
tive development increases the total reproductive output of lin-
eages through shorter generation times. Third, because age at
menarche and age at menopause are largely uncorrelated in hu-
mans (e.g., Borgerhoff Mulder, 1989b; Peccei, 2000; Snieder,
MacGregor, & Spector, 1998; A. E. Treloar, 1974), earlier men-
archeal age results in longer reproductive life spans. These selec-
tion pressures favoring early reproductive development are op-
posed by competing selection pressures favoring later reproductive
development. Animals with longer periods of growth and devel-
opment attain larger adult body size, which generaly translates
into lower adult mortality rates, greater energy production and
stores to devote to reproduction over the life course, and increased
successin intrasexual competition (Charnov, 1993; Hill & Kaplan,
1999).

Although these relations apply across species, they are aso
relevant to understanding variation in expression of life history
traits within species (e.g., Hill & Kaplan, 1999; Stearns, 1992;
Stearns & Koella, 1986). For example, a fitness cost of early
reproductive development in humansisthat it may divert resources
away from growth before skeletal maturation has been completed
and constrain metabolic resources available for production and
nurturing of offspring (see especialy Allal, Sear, Prentice, &
Mace, 2004). Specifically, adolescent mothers ordinarily lack adult
pelvic capacity (Moerman, 1982); tend to be smaller and convert
less of their weight gain during pregnancy to fetal weight gain than
do adult mothers (Garn, Pesick, & Petzold, 1986); experience
higher rates of antenatal complications and mortality than do adult
mothers; and their offspring are at increased risk of stillbirths,
congenital abnormalities, prematurity, low birth weight, and retar-
dation (Black & DeBlassie, 1985; Furstenberg, Brooks-Gunn, &
Chase-Lansdale, 1989; Luster & Mittelstaedt, 1993).%

Conversely, abenefit of longer reproductive development is that
older mothers have more time to acquire cognitive, survival, mate
selection, and parenting skills prior to becoming parents (Bogin,
1999; Lancaster, 1986; Surbey, 1998). Thisis evidenced by lower
rates of single motherhood, lower rates of divorce, higher educa-
tional and economic outcomes, and more competent parenting
among adult mothers than adolescent mothers (Black & DeBlassie,
1985; Furstenberg et al., 1989; Luster & Mittelstaedt, 1993). Most
relevant, the children of adult mothers tend to have better cogni-

2 Timing of reproductive maturation varies across different racial groups
in the United States. Because African Americans tend to experience earlier
pubertal development than Whites do (Herman-Giddens et a., 1997) and
are thus more gynecologically mature as teenagers, African American
teenage mothers may not experience the same adverse health outcomes as
do White teenage mothers. Geronimus, Korenman, and Hillemeier (1994)
found that White teenage mothers, on average, experienced the highest
levels of low birth weight babies and infant deaths, whereas African
American teenage mothers, 15- to 19-years-old, experienced lower rates of
these adverse outcomes than did African American mothers in their twen-
ties. Konner and Shostak (1986) suggested that the special medical risks of
adolescent childbearing are due more to improper prenatal nutrition and
postnatal care than to reproductive immaturity, especialy if adolescent
mothers are at least 17 years old.
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tive, behavioral, social developmental, and survival outcomes than
do the children of adolescent mothers (Black & DeBlassie, 1985;
Brooks-Gunn & Furstenberg, 1986; Konner & Shostak, 1986;
Overpeck, Brenner, Trumble, Trifiletti, & Berendes, 1998). The
greater competence and reproductive efficiency of older mothers
has been documented in a wide range of mammalian species
(Promislow & Harvey, 1990). In total, early reproductive devel-
opment tends to bias individuals toward short-term (current) re-
production and greater number of offspring, whereas later repro-
ductive development tends to bias individuals toward long-term
(future) reproduction and greater fitness of offspring.

Given the mix of fitness costs and benefits associated with
different timing of reproductive development in humans, selection
should not favor phenotypic mechanisms that systematically bias
intraspecific variation toward either current or future reproduction
or greater number or fitness of offspring. Rather, consistent with
the reaction norm perspective discussed above, selection can be
expected to favor adaptive developmental plasticity of mecha
nisms (within genetic capacities and constraints) in response to
particular ecological conditions (Belsky et a., 1991; Boyce &
Ellis, in press; Chisholm, 1996; Ellison, 2001).* Indeed, many, if
not most, organisms are capable of atering their life histories in
response to their environment (H. S. Kaplan & Lancaster, 2003).
Thus, from a life history perspective, phenotypic mechanisms
should be engineered to monitor evolutionarily relevant features of
one's environment as a basis for contingently allocating resources
to survival, growth, development, and reproduction. These re-
sources should be alocated in nonrandom ways that, during a
species’ evolutionary history, recurrently optimized trade-offs be-
tween current and future reproduction and number and fitness of
offspring (see Chisholm, 1996, 1999).

A central question in life history theory is, When should indi-
viduals reach sexual maturity? That is, when should individuals
stop converting surplus energy into growth and begin converting it
into reproduction? And most critically, What are the relevant
developmental experiences and environmental cues that bias indi-
viduals toward relatively early versus late reproductive develop-
ment? Competing answers to this question have been proposed by
the different middle-level life history theories reviewed in this
article, as discussed below.

All of these middie-level theories (a) link variation in pubertal
timing to individua differences in experiences of stress and (b)
emphasize childhood exposure to recurrent, ongoing stressors.
Consistent with this theorizing, the term stress is used herein to
denote an ongoing condition that requires coping and that, over
time, undermines efficient functioning by draining internal (phys-
iological) or external resources; the term stressor is used, as it so
commonly is in investigations cited throughout this review, to
denote ongoing circumstances or events that cause stress. Accord-
ingly, as highlighted by the various middle-level theories, a broad
range of ongoing circumstances and events are referred to as
stressors (e.g., nutritional deprivation, intensive physical exercise,
poverty, low social rank, warfare, parental psychopathology, pa-
rental absence, residence in a stepfamily, marital discord, harsh
parental discipline, absence of familial warmth, stressful life
events). When stressors are primarily psychosocial, the resulting
condition is referred to as psychosocial stress or socioemotional
stress. Conversely, when stressors are primarily physical, the re-
sulting condition is referred to as physical stress or energetic
stress.

The Energetics Theory of Timing of Pubertal
Development

Drawing on life history theory, various evolutionary biologists
and psychologists (e.g., MacDonald, 1999; E. M. Miller, 1994;
Surbey, 1998) have argued that in K-selected species (those char-
acterized by high-investment/low-fertility reproductive strategies,
such as humans) there should be a negative correlation between
resource scarcity and speed of sexual maturation. These theorists
posit that members of the human species, under conditions of
chronically low energy availability, are primed to delay maturation
and reproductive viability until predictably better times (see also
Wasser & Barash, 1983). The core argument is that natural selec-
tion has favored physiological mechanisms that track variation in
resource availability and adjust physica development to match
that variation. Consistently good conditions in early and middle
childhood signal to the individual that accelerated development
and early reproduction are sustainable. Conversely, conditions of
resource scarcity cause the individual to reserve energy for main-
tenance and survival (rather than growth or reproduction). As
Ellison (2001) suggested,

The adjustment of growth trajectoriesto chronic ecological conditions
is an example of developmental plasticity that is itself assumed to be
adaptive. An individua growing up under conditions of chronically
low energy availability may be better off growing slowly and being
smaller as an adult. Slower growth will divert less energy from
maintenance functions. Smaller adult size will also result in lower
average metabolic rate and lower maintenance costs. (pp. 133-134)

This theory, linking chronic resource availability to timing of
pubertal development, is henceforth referred to as energetics
theory.

Energetics theory yields the core hypothesis (Hypothesis 1) that
children who experience chronically poor nutritional environments
will grow slowly, experience late pubertal development, and
achieve relatively small adult size, whereas children who experi-
ence chronically rich nutritional environments will grow quickly,
experience early pubertal development (relative to their genetic
potential), and achieve relatively large adult size. Food availability
is critical because surplus metabolic energy—the extent to which
energy production exceeds maintenance costs— can be harvested
by animals and converted into growth and reproduction. The
greater the surplus, the greater the capacity for both growth and
reproduction. According to energetics theory, earlier maturing
girls have more surplus energy. Indeed, Ellison (1990) posited that
timing of pubertal maturation serves as a kind of bioassay of the
chronic qualities of the environment, particularly energy availabil-
ity, encountered during childhood. According to Ellison (1990,
1996, 2001), girls use this bioassay to establish alifetime set point
for baseline levels of adult ovarian function and reproductive
effort, as evidenced by substantial integrity in ovarian function
across the reproductive life span. In total, girls who experience
earlier sexual development are in better physiological condition

4 Although selection can be expected to favor adaptive developmental
plasticity, this does not imply that al individuals are equaly plastic. As
reviewed by Belsky (2004) and Boyce and Ellis (in press), some individ-
uals are more susceptible to rearing influences than others. This issue is
addressed in greater detail below (see Criticisms of Psychosocial Accel-
eration and Paternal Investment Theories).
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and have more metabolic resources to devote to reproduction. A
second hypothesis (Hypothesis 2) derived from energetics theory,
therefore, is that girls who experience relatively early sexua
maturation have greater reproductive capacity than their later ma-
turing peers (see aso Udry, 1979; Voland, 1998). That is, they
have greater biological capacity to produce viable offspring.

Evaluation of Energetics Theory: Hypothesis 1

SES.  The hypothesis that greater energy availability will be
associated with earlier timing of puberty has been indirectly tested
in the great number of studies examining relations between SES
and pubertal timing. The large mgjority of these investigations
have used age at menarche as their index of pubertal timing, but
some have also assessed development of secondary sexual char-
acteristics. In societies in which there are substantial differences
between socia classes in nutritional and health status, girls from
higher social classes experience earlier pubertal development than
do girls from lower socia classes (e.g., Ghana: Adadevoh, Agble,
Hobbs, & Elkins, 1989; Sudan: Abioye-Kuteyi et al., 1997; Nige-
riaz. Oduntan, Ayeni, & Kale, 1976; Mozambique: Padez, 2003;
Iran: Ayatollahi, Dowlatabadi, & Ayatollahi, 2002; Egypt: Attal-
lah, 1978; Israel: Belmaker, 1982; Morocco: Montero, Bernis,
Loukid, Hilali, & Baali, 1999; Bangladesh: Foster, Menken,
Chowdhury, & Trussell, 1986; Philippines: Adair, 2001; India
Chakravartti & Renuka, 1970; China: Wang & Murphy, 2002;
Haiti: Allman, 1982; Brazil: Linhares, Round, & Jones, 1986;
Venezuela: Lopez Contreras, Tovar Escobar, Farid Coupal, Lan-
daeta Jimenez, & Mendez Castellano, 1981). These data are con-
sistent with the secular trend (beginning at least 170 years ago in
England) toward earlier onset of pubertal development, as well as
faster tempo of pubertal development (de Muinck Keizer-Schrama
& Mul, 2001; Worthman, 1999), in association with general im-
provements in health and nutrition accompanying modernization
(Tanner, 1990). Specifically, age of menarche in Europe dropped
from approximately 17 to 13 years of age between 1830 and 1960
(Eveleth & Tanner, 1990). The secular trend has been most intense
within lower SES groups (Abioye-Kuteyi et a., 1997; Brudevoll,
Liestol, & Walloe, 1979; Prado, 1984; Singh & Malhotra, 1988;
Veronesi & Gueresi, 1994), where living conditions have im-
proved most dramatically over time. Effects of SES on girls
pubertal timing are generally absent, however, in countries where
lower SES groups do not suffer from systematic malnutrition and
disease (e.g., Britain: Douglas & Simpson, 1964; Canada: Surbey,
1990; Denmark: Helm & Lidegaard, 1989; Germany: Merzenich,
Boeing, & Wahrendorf, 1993; Greece: Petridou et al., 1996; Italy:
Veronesi & Geuresi, 1994; New Zealand: Moffitt, Caspi, Belsky,
& Silva, 1992; Portugal: Padez, 2003; Spain: Sanchez-Andres,
1997; Sweden: Lindgren, 1976; United States: B. J. Ellis et al.,
1999; Wales: Roberts & Dann, 1975). Because many factors
covary with SES—health care, hygiene, caoric intake, dietary
composition, energy expenditure, exposure to artificial lighting,
family functioning, frequency of divorce and remarriage, and so
on—it is difficult to isolate the specific factors responsible for the
observed relations between SES and pubertal timing. Conse-
quently, the foregoing data are consistent with, but do not confirm,
the hypothesized causal relation between nutritional status and
timing of puberty.

Nutritional status. The hypothesis that greater food availabil-
ity and concomitant surplus metabolic energy accelerates pubertal
maturation has been tested in many studies. Rather than measuring

surplus metabolic energy directly, these investigations have as-
sessed energy intake and other indicators of nutritional status and
examined their relations with pubertal timing. This method is
imperfect for evaluating the current hypothesis, however, because
it does not control for physical activity, which at increasing levels
is associated with later puberty (e.g., Merzenich et al., 1993;
Petridou et al., 1996; Warren, 1983). Nonetheless, human and
animal research has produced a fairly coherent picture of the
relations between nutrition and pubertal timing.

Experimental studies of the effects of nutrition on the speed or
timing of pubertal development in animals have generally manip-
ulated energy intake, protein intake, or both. In a review of the
animal literature (based on rats, pigs, and cattle), Kirkwood, Cum-
ming, and Aherne (1987) concluded that undernutrition can cause
delays in pubertal development, but only under conditions of
severe dietary restriction. As reviewed below, the human literature
is largely consistent with this conclusion: Nutritional deprivation
causes delays in onset of puberty, but variations in the quality and
quantity of diets within adequately nourished populations have
little effect.

A number of long-term prospective studies in developing coun-
tries have assessed caloric intake and other indicators of nutritional
status in early or middle childhood and examined their subsequent
relations with pubertal timing. Adair (2001) conducted multiple
24-hr dietary recalls on a cohort of 966 premenarcheal 8-year-old
Filipino girls. Khan and colleagues (Khan, Schroeder, Martorell,
Haas, & Rivera, 1996; Khan, Schroeder, Martorell, & Rivera,
1995) conducted approximately ten 24-hr dietary recalls on a
sample of 250 Guatemalan girls whose home diet was repeatedly
assessed between the ages of 15 and 84 months. Qamra, Mehta,
and Deodhar (1990, 1991) conducted multiple 24-hr dietary recalls
on a sample of 791 Indian girls aged 5 to 16 years. Galler et al.
(1985) examined 216 Barbadian children, half of whom had his-
tories of moderate to severe protein-energy malnutrition in their
first year of life. Satyanarayana and Naidu (1979) studied a sample
of 739 rural Hyderabad girls, 27% of whom were classified as
suffering from severe chronic undernutrition during pre-school
life, based on height and weight measurements at age 5. Finally,
Frisch (1972) anadlyzed extensive childhood medical and nutri-
tiona data, beginning from ages 4-5 years, on 30 undernourished
and 30 well-nourished girls from Alabama (see also Dreizen,
Spirakis, & Stone, 1967). All of these investigations included girls
with a broad range of dietary histories, ranging from sustained
nutritional deprivation to fully adequate nutrition. In each of these
studies, girls who were either malnourished or consumed fewer
calories during childhood than their well-nourished peers experi-
enced later puberty.® All of these research projects included timing
of menarche as a downstream dependent variable. The Barbadian
and Indian studies also included pediatricians' ratings of the de-

5 Adair (2001) reported that higher total energy intake was not related to
age at menarche. However, this analysis controlled for both SES and body
massindex. If either SES or body mass index were |eft out of the equation,
then the diet variables significantly predicted age at menarche in the
expected direction (L. S. Adair, personal communication, September 17,
2003). Galler et a. (1985) also reported that the association between
nutritional history and timing of pubertal development was substantially
reduced by controlling for weight and height, suggesting that decreased
growth may mediate relations between nutritional deprivation and delayed
puberty (see also Moisan et a., 1990b).
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velopment of secondary sexual characteristics. Taken together,
these investigations provide convincing evidence that nutritional
deprivation delays pubertal development.

The relations between nutritional status and pubertal timing has
led some researchers to search for underlying endocrine mecha-
nisms. A small number of studies have examined rel ations between
nutritional status and plasma gonadotropin levels in preadol escent
or adolescent girls. In an investigation of prepubertal Indian girls
aged 6 to 10 years, Sreedhar, Ghosh, and Chakravarty (1983)
found relatively low circulating levels of LH and FSH in individ-
uals with severe histories of protein-energy malnutrition. Simi-
larly, in a comparison between privileged Nairobi girls and rural
Kenyan girls who experienced moderate malnutrition during child-
hood, Kulin, Bwibo, Mutie, and Santner (1984) found reduced
levelsof LH and FSH in the rural sample across the age range from
9 to 12 years. Finally, in a Dutch sample, de Ridder et al. (1991)
found that 12-year-old girls with high intakes of dietary grain fiber
had significantly lower plasma concentrations of LH and FSH.
These data suggest that delayed puberty in nutritionally deprived
girls may result from low circulating levels of pituitary
gonadotropins.

A number of longitudinal investigations in North American and
Western European countries have also examined relations between
nutritional status and subsequent timing of puberty. These studies
have assessed overall caoric intake as well as calorie-adjusted
levels of specific dietary nutrients (e.g., fat, protein, carbohydrates,
fiber). In these well-nourished populations, neither variations in
overdl caloric intake nor calorie-adjusted consumption of specific
dietary nutrients consistently predicts timing of pubertal develop-
ment (Berkey, Gardner, Frazier, & Colditz, 2000; de Ridder et a.,
1991; Koo, Rohan, Jain, McLaughlin, & Corey, 2002; Koprowski,
Ross, Mack, Henderson, & Bernstein, 1999; Maclure, Travis,
Willett, & MacMahon, 1991; Merzenich et d., 1993; F. Meyer,
Moisan, Marcoux, & Bouchard, 1990; Moisan, Meyer, & Gingras,
1990a, 1990b). The one exception was a reliable association be-
tween diets high in calorie-adjusted dietary fiber or foods high in
fiber content (e.g., vegetarian diet) and later age at menarche (de
Ridder et al., 1991; Kissinger & Sanchez, 1987; Koo et al., 2002;
Soriguer et a., 1995). And in a remarkable international compar-
ison of 46 countries and communities, R. E. Hughes and Jones
(1985) found a very strong positive correlation (r = .84) between
per capita intake of dietary fiber (g/1,000 kcal) and later age at
menarche. They suggested an evolutionary explanation for this
relation:

It is possible that the fibre-fertility link is in fact an evolutionary
adaptation and represents a protective mechanism to delay reproduc-
tion on non-optimal diets until the mother has attained an acceptable
stage of physica development. Young mothers, if still growing and
developing, could well compete with the foetusin certain critical areas
for essential nutrients such as protein. Diets that are low in protein are
frequently high in fibre; thisis particularly true when the protein is of
alow-quality vegetable type. A high intake of dietary fibre would, in
such circumstances, delay the menarche and so reduce the possibility
of foetal-maternal competition for the inadequate amount of available
dietary protein. (R. E. Hughes & Jones, 1985, pp. 330—-331)

In sum, the data support Hypothesis 1: Children who experience
chronically poor nutritional environments, whether assessed indi-
rectly through SES or directly in dietary studies, tend to experience
relatively late pubertal development. A relevant intervening endo-

crine mechanism may be low levels of pituitary gonadotropins.
The necessary conditions for delayed puberty, however, appear to
be serious or sustained nutritional deprivation; the level of dietary
variation found in modern Western societies does not appear to
meet these conditions (with the exception of high-fiber diets).

Evaluation of Energetics Theory: Hypothesis 2

The second hypothesis derived from energetics theory is that
earlier maturing girls have greater reproductive capacity. To eval-
uate this reproductive capacity hypothesis, it is useful to decom-
pose reproductive capacity into more specific, measurable indica
tors: ovarian function (e.g., growth and maturation of follicles,
production of ovarian steroid hormones); fecundity (the probabil-
ity of becoming pregnant when reproductively cycling and ex-
posed to sexual intercourse); fertility (number of offspring); lac-
tational capacity; rates of spontaneous abortions, stillbirths,
congenital abnormalities, prematurity, low birth weight, and retar-
dation in offspring; and health and well-being of children. Accord-
ing to the reproductive capacity hypothesis, earlier maturing girls
should have higher ovarian functioning, higher fecundity, higher
fertility, greater lactational capacity, better pregnancy outcomes
(i.e., lower rates of spontaneous abortions, stillbirths, congenital
abnormalities, prematurity, low birth weight, and retardation in
offspring), and greater fitness of offspring. As reviewed below,
there are reasonably well-developed literatures on the relations
between age of menarche and ovarian functioning, fetal wastage
(spontaneous abortions and stillbirths), fetal growth, and fecundity
and fertility.

Ovarian functioning. Ellison (1990, 1996) has proposed that
adult levels of ovarian hormonal functioning—the endocrine func-
tion of the ovaries in producing steroid hormones—are related to
the timing of childhood and adolescent growth and reproductive
maturation. Ellison (1990, 1996) specifically hypothesized that
earlier reproductive maturation is associated with a faster rise in
indices of ovarian function with age and higher levels of ovarian
steroid secretion in adulthood. As reviewed by Ellison (1996),
individual differences in ovarian hormonal functioning influence
variation in femae fecundity through such intervening mecha-
nisms as follicular development, endometrial proliferation, pro-
duction of progesterone receptors, fertilizability of the oocyte,
success of implantation, and maintenance of ongoing pregnancies.

An 18-year longitudinal investigation by Apter and Vihko
(1983; Vihko & Apter, 1984; Apter, Reinila, & Vihko, 1989;
Apter, 1996), which began with 200 Finnish schoolgirls, 7-17
years of age, and followed a subsample of them into their twenties
and thirties, has provided the primary base of support for the
ovarian function hypothesis. Among the main research results are
three important findings. First, early in pubertal development prior
to menarche, those girls who would subsequently experience men-
arche before age 13 had earlier and greater increases in FSH and
estradiol concentrations than their peers who would experience
menarche at age 13 or later.

Second, early menarche was associated with early onset of
ovulatory menstrual cycles;® for example, the time from menarche

8 First menstrual cycles are often infertile (anovulatory), and the time
between first menstruation and attainment of fertile (ovulatory) menstrual
cycles varies across individuals.
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until 50% of cycles were ovulatory was approximately 1.0 year if
menarche occurred before age 12, 3.0 years if menarche occurred
during age 12, and 4.5 years if menarcheal age was 13 or older.
This finding replicated work by MacMahon et a. (1982), who
studied the probability of ovulation in relation to age at menarche
in 15 to 19 year old girls in severa countries. MacMahon et al.
found that girls whose menarche occurred at under 12, 12, 13, and
14+ years of age had cycles that were 21%, 30%, 36%, and 44%
anovular, respectively.

Third, the higher levels of serum estradiol and lower sex hor-
mone binding globulin concentrations found in earlier maturing
girls, compared with their later maturing peers, remained at 20-30
years of age (see also Kirchengast & Hartmann, 1994, who re-
ported similar results in a study of adult Austrian women). In sum,
these endocrine studies suggest that variation in menarcheal ageis
associated with meaningful individual-differences timing of ovar-
ian maturation and in set points for regulation of the
hypothalamic—pituitary—ovarian axis in the prime reproductive
years. Ellison (1996) suggested that lower baseline levels of ovar-
ian steroids in individuals with later menarche could result from
either stably lower levels of pituitary gonadotropin stimulation or
stably higher sensitivity of the hypothalamic—pituitary axes to the
negative feedback of ovarian steroids.

In addition to this endocrine research, a number of investigators
have examined relations between age at menarche and self-
reported menstrual cycle characteristics. According to the repro-
ductive capacity hypothesis, earlier age at menarche should be
associated with earlier onset of regular menstrual cycles. Only
Gardner (1983), in a longitudinal study of 54 American women,
has provided support for this hypothesis, reporting that later age of
menarche was associated with less regularity of menstrual func-
tioning at age 18 (r = —.31). Given the age of the sample,
however, the correlation could be an artifact of immaturity of the
hypothalamic—pituitary—ovarian axis in the later developing girls.
Another American longitudinal study found little difference in the
length or variance of menstrual cycles for women whose menarche
ranged from ages 10 to 14 but did find that women whose men-
arche occurred at ages 15 to 16 had relatively long and variable
cycles (Wallace, Sherman, Bean, Leeper, & Treloar, 1978). Sim-
ilarly, in alarge retrospective investigation of a French cohort, the
percentage of individuals with an interval of 5 years or more
between age at menarche and age at onset of regular menses did
not differ for women whose menarche ranged from ages 11 to 15,
but it was almost twice as high for women whose menarche
occurred at age 17 or later (Clavel-Chapelon & the E3N-EPIC
Group, 2002). Finally, several retrospective American studies have
found no substantive relations between age at menarche and time
until regular cycling (Butler et a., 2000; Garland et al., 1998;
Rockhill, Moorman, & Newman, 1998). In sum, although positive
associations have been found between earlier age of menarche and
higher levels of ovarian hormonal functioning, this enhanced func-
tioning does not appear to translate into shorter latencies to regular
menstrual cycling.

Fetal wastage. A second prediction derived from the repro-
ductive capacity hypothesisis that earlier maturing females should
be more likely than later maturing females to have successful
pregnancies that culminate in live birth. In evaluating this predic-
tion, it is important to control for levels of biological maturity
because earlier maturing females may be at increased risk of
spontaneous abortion and stillbirth because they are more likely to

become pregnant as adolescents. An extensive literature exists on
the relation between age at menarche and fetal wastage. Several
different research methodologies have been used to test the pre-
diction that earlier maturing females have less fetal wastage. These
include case-control methodologies, prospective pregnancy-based
studies, and cross-sectional studies. Case-control methodologies
(a-Ansary, Oni, & Babay, 1995; Parazzini et al., 1991, 1997;
Prado, 1990) generally have compared patients admitted to a
hospital for spontaneous abortion with controls at the same hos-
pital having normal deliveries, controlling for chronological age.
Prospective pregnancy-based studies have followed samples of
women longitudinally until they became pregnant and the outcome
of their pregnancy was determined (i.e., spontaneous abortion,
stillbirth, or live birth; Mayaux, Spira, & Schwartz, 1983; Sandler,
Wilcox, & Horney, 1984). These investigations have either used
samples of adult (postadol escent) females (Mayaux et a ., 1983) or
have controlled for age at conception in the analyses (Sandler et
a., 1984). In cross-sectiona studies, large samples of women of
varying ages have provided retrospective information on age at
menarche and the outcome of specific pregnancies. Several of
these projects examined the effect of menarcheal age on risk of
spontaneous abortion in first pregnancy, controlling for age at first
pregnancy (Bracken, Bryce-Buchanan, Stilten, & Holford, 1985;
Casagrande, Pike, & Henderson, 1982; Martin, Brinton, & Hoover,
1983). Wyshak (1983) examined the relation between age at men-
arche and number of unsuccessful pregnancy outcomes, control-
ling for total number of pregnancies and age at first birth. Finally,
a number of other cross-sectional investigations tested for associ-
ations between menarcheal age and miscarriage rates without
controlling for biological maturity (Helm & Lidegaard, 1989;
Helm, Munster, & Schmidt, 1995; Liestol, 1980; Madrigal, 1991,
Varea, Bernis, & Elizondo, 1993), making their results difficult to
interpret. All of this research excluded cases in which pregnancies
were terminated by induced abortion.

Across the 16 empirical studies reported in 15 research articles
cited above, only a-Ansary et al.’s (1995) research on Saudi
women provided support for the prediction that earlier maturing
women have more successful pregnancy outcomes. The other
investigations either directly contradicted the prediction by show-
ing that early age at menarche was associated with increased
(rather then decreased) risk of miscarriage (Casagrande et al.,
1982; Helm et al., 1995; Liestol, 1980; Madrigal, 1991; Martin et
al., 1983; Parazzini et a., 1991; Prado, 1990; Varea et a., 1993;
Wyshak, 1983) or found no relation between age at menarche and
pregnancy outcomes (Bracken et al., 1985; Helm & Lidegaard,
1989; Mayaux et a., 1983; Parazzini et al., 1997; Sandler et al.,
1984). Nonetheless, 2 of the inquiries showing no relations found
that early-maturing females were overrepresented in cases of re-
current spontaneous abortion (Bracken et al., 1985; Sandler et a.,
1984). Finally, several studies found curvilinear relations between
age at menarche and rates of miscarriage, with both early and late
menarcheal age associated with elevated risk (Martin et al., 1983;
Prado, 1990; Varea et a., 1993; Wyshak, 1983). In sum, a con-
siderable body of research using diverse methodologies clearly
rejects the prediction that early reproductive development in-
creases the odds of having successful pregnanciesthat culminatein
live birth.

Fetal growth. A third prediction of the reproductive capacity
hypothesis is that earlier maturing mothers should be more suc-
cessful than later maturing mothers in promoting fetal growth.
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Specifically, earlier maturing females should be more likely to
have term deliveries and to produce offspring that achieve normal
birth weight (both of which are major predictors of infant health
and survival; see, e.g., de Courcy-Wheeler et a., 1995; McCor-
mick, 1985). Again, it isimportant in evaluating this prediction to
control for levels of biological maturity in the mother. There have
been several investigations of the relation between maternal age at
menarche and indices of fetal growth. Hennesey and Alberman
(1998), in their prospective research on first births among mem-
bers of the British Birth Cohort, found support for the prediction
that earlier maturation in mothers promotes greater fetal growth.
Specificaly, early age of menarche (< 12 years) was associated
with greater birth weight adjusted for gestational age (i.e., faster
growth in utero). This effect remained after controlling for such
confounding variables as mother’s age at birth, height, weight for
height, and smoking during pregnancy. The study may not have
accurately gauged the relation between menarcheal age and fetal
growth, however, because it excluded preterm deliveries, which
have been found to occur disproportionately among early-maturing
mothers (Berkowitz, 1981; Li & Zhou, 1990; Scholl, Miller,
Salmon, Vasilenko, & Johnston, 1987). Nonetheless, some re-
search has provided evidence that is not inconsistent with the
prediction. Both DaV anzo, Habicht, and Butz (1984) and Strobino,
Ensminger, Kim, and Nanda (1995) found that very late menarche
was associated with low birth weight. In both studies, however, no
relation was found between maternal age at menarche and birth
weight of offspring across the early-to-normal range of menarcheal
timing (9-18 yearsin DavVanzo et a.’s, 1984, study of Malaysian
mothers, 9-15 years in Strobino et a.’s, 1995, study of young
American mothers).

Similarly, in a population-based Chinese birth cohort, Xu et al.
(1997) found that ages at menarche over the median (= 15 years)
were associated with small-for-gestational-age births, but only
among thin mothers (body mass index = 21). Because thin girls
tend to experience relatively late menarche (e.g., Kaplowitz, Slora,
Wasserman, Pedlow, & Herman-Giddens, 2001), it seems likely
that the relation between menarche and fetal growth was driven by
asmall percentage of mothers who, consistent with DaVanzo et al.
(1984) and Strobino et a. (1995), had both very late ages at
menarche and produced low birth weight offspring. Both Strobino
et al. and Xu et al. controlled for mother's age at birth in the
analyses.

Other published research on the relation between maternal age
at menarche and fetal growth directly contradicts the prediction
that early maturation is associated with more fetal growth. Both
Berkowitz (1981) and Li and Zhou (1990) conducted hospital-
based case-control studies in which mothers delivering preterm
infants were compared with mothers delivering term infants. Both
investigations found that the mothers delivering preterm infants
had significantly earlier age at menarche, although neither inves-
tigation controlled for maternal age at birth. Scholl et al. (1987,
1989) examined the effects of age at menarche on preterm deliv-
ery, low birth weight, and small-for-gestational-age births in two
cohorts of adolescent mothers. Both studies found that earlier age
at menarche was associated with intrauterine growth retardation.
Scholl et a. (1989) is especialy informative in this context be-
cause they studied a narrow chronological age band, 17-18 years,
and thus earlier maturing mothers would have had greater gyne-
cological age (i.e., longer intervals between menarche and first
birth). Despite being more biologically mature, the adolescent

mothers with younger menarcheal ages were more likely to deliver
growth-retarded infants (Scholl et a., 1989). Finaly, in research
on nearly 5,000 births at a hospital in Austria, Kirchengast and
Hartmann (2000) found that earlier maturing mothers tended to
give birth to lighter and smaller babies. The inquiry was limited to
term births, included only adult mothers (ages 19—-43), and ad-
justed for maternal age.

In sum, it is difficult to draw strong conclusions about the
relations between age at menarche and fetal growth because of
methodological limitations of many investigations and because of
contradictory results. Nonetheless, there is very little support for
the prediction that earlier maturing mothers will be more success-
ful than later maturing mothers in promoting fetal growth.

The growing body of evidence linking early age of menarche to
either fetal wastage or fetal growth retardation has led some
researchers to attempt to explain these links at a mechanistic level.
As discussed above, early maturers tend to have higher circulating
levels of estrogen through adulthood than do late maturers. These
increased endogenous estrogen levels may increase uterine cramp-
ing and bleeding and induce tonic uterine contractions, which
could both predispose early maturers to spontaneous abortions and
reduce uterine blood flow, resulting in fetal growth retardation and
decreased newborn size (Kirchengast & Hartmann, 2000; Scholl et
al., 1989).

Fecundity and fertility. A central assumption of the reproduc-
tive capacity hypothesis is that earlier maturing females have
healthier and more efficient reproductive systems. A derivative
prediction is that earlier maturing females should be more fecund
than later maturing females. This prediction can be tested only in
natural fertility (noncontracepting) populations or in noncontra-
cepting groups within populations. As an index of fecundity in
natural fertility populations, several researchers have measured the
protogenesic interval—the time elapsed between marriage and first
birth—and then examined the association between thisinterval and
age at menarche. Two studies of the protogenesic interval, one
among Sudanese women (Otor & Pandey, 1998) and the other
among Malaysian women not using contraception (Udry & Cli-
quet, 1982), have provided measured support for the reproductive
capacity hypothesis. In both investigations, early-maturing females
(age a menarche = 11 in the Malay sample and = 12 in the
Sudanese sample) had shorter intervals than did later maturing
females (age at menarche 15 or above). Neither of these studies,
however, reported differences in protogenesic intervals between
early maturing and normatively maturing girls.

Other published research on the protogenesic interval directly
contradicts the prediction that earlier pubertal maturation will be
associated with greater fecundity. In their investigation of Moroc-
can women, Varea et a. (1993) found no relations between the
protogenesic interval and either age at menarche or age at marriage
and concluded that fecundability and menarcheal timing were
independent. Other studies conducted in rural Bangladesh (Foster
et a., 1986; Riley, 1994), among the Ladiya of India (Adak,
Gharami, Singhai, & Jain, 2001), among the Gond of India
(Sharma & Chowdhury, 1995), among the Kipsigis of Kenya
(Borgerhoff Mulder, 1989b), and in a largely noncontracepting
population in Romania (Cristescu, 1975) have documented shorter
protogenesic intervals among women with later ages at menarche.
Although in each of these investigations women who matured
earlier also tended to marry earlier than did their later maturing
peers, this difference was at least partialy recovered by the shorter
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protogenesic intervals (i.e., catch-up fecundity) among the later
maturing women. It is possible, however, that this catch-up fecun-
dity could have been caused by either longer menarche-to-
marriage intervals (resulting in greater gynecological age at mar-
riage) or greater chronological age (i.e., greater biological
maturity) among later maturing women. Only the Bangladesh
research specifically addressed these aternative explanations: No
relations were found between age at marriage and menarche-to-
marriage intervals (Riley, 1994, Figure 4). When age of marriage
was controlled for, age at menarche was till associated with
shorter protogenesic intervals (Riley, 1994).

In addition to protogenesic intervals, a reliable negative indica-
tor of fecundity is infertility problems: either difficulty becoming
pregnant or complete infertility. Relations between pubertal timing
and infertility can be usefully studied in contracepting populations
because women who are trying to become pregnant do not use
contraception. Komura, Miyake, Chen, Tanizawa, and Y oshikawa
(1992) found no relation between variation in menarcheal timing
across the age range of 11 to 17 years and rates of infertility among
married Japanese women (all of whom had fertile husbands and
had tried to become pregnant). However, rates of infertility in-
creased significantly among women who attained menarche at age
18 or later. Two studies of American women, by contrast, found
that very early menarche (= 11 years of age) was associated with
difficulties in becoming pregnant (Wyshak, 1983) or no live births
(Sandler et al., 1984). Sandler et a. also found that late menarche
(= 15 years of age) increased risk for no live births. Finaly, in a
large random sample of Dutch women, Helm et a. (1995) found
that age of menarche was unrelated to whether women ever be-
came pregnant, ever gave birth, or had difficulties becoming
pregnant when desiring to have a child. In sum, most research
examining relations between age at menarche and infertility has
found that women who experienced pubertal maturation either
early or late have more infertility problems than do women whose
pubertal maturation occurred within the normative range.

A final method of assessing fecundity is reproductive success.
Studies of the relations between timing of pubertal maturation and
reproductive success can be legitimately conducted only in natural
fertility populations. Because greater number of offspring tends to
be associated with higher child mortality rates (Cristescu, 1975;
Crognier, 1998; Kunstadter et al., 1992; Strassmann & Gillespie,
2002; Syamala, 2001), the relevant dependent variable in such
investigations should be number of surviving offspring, rather than
number of live births. Accordingly, research on the links between
menarche and fitness needs to assess completed family size in
postmenopausal women in traditional societies. This presents for-
midable measurement problems because retrospective questioning
of female elders about age at menarche in nonliterate populations
is vulnerable to profound bias and memory lapse (Borgerhoff
Mulder, 1989b). One study circumvented this problem by estimat-
ing age of menarchein asmall sample of postmenopausal Kipsigis
women (N = 33) through reference to clitoridectomy ceremonies
that could be easily dated (Borgerhoff Mulder, 1989b). A mean-
ingful negative correlation was found between estimated menar-
cheal age and number of currently surviving children (r = —.53,
p < .001), although the relation was not linear. As suggested by
the scatterplot shown in Figure 3 of Borgerhoff Mulder (1989b),
there was no relation between variation in menarcheal timing
across the age range of 12 to 16 years and completed family size.
However, women who attained menarche at age 17 or later had

notably fewer surviving children. Borgerhoff Mulder (1989a) also
reported the correlation between age of menarche and number of
live births per year of marriage in a sample of premenopausal
Kipsigiswomen (N = 80; r = —.22, p < .05). As suggested by the
scatterplot in Figure 4 of Borgerhoff Mulder (1989a), there was
again no relation between variation in menarcheal timing across
the age range of 12 to 16 years and number of live births per year;
but the data did suggest a small decrease in live births among
women who attained menarche at age 17 or later.

In sum, there is no evidence in any of the research reviewed
above that women who experience early menarche are more fe-
cund than women who experience menarche in the normative
range for their population. Although severa studies found that
women whose pubertal development occurred in the early-to-
normative range were more fecund than women who experienced
delayed puberty, a number of other investigations found that later
maturing women had shorter protogenesic intervals. Finally, some
work suggests that early-maturing women are at elevated risk for
infertility. Taken together, these data present a severe challenge to
the reproductive capacity hypothesis (Hypothesis 2): There ap-
pears to be no reproductive advantage to maturing early over
maturing on time (i.e., maturing at a rate that is average for the
population).

Summary and Conclusion

Energetics theory suggests that energy availability during child-
hood influences timing of pubertal maturation, that in fact pubertal
timing operates as a bioassay of chronic childhood conditions, and
that females use this bioassay to establish lifetime set points for
reproductive functioning. Extant data support the first part of this
theory (Hypothesis 1) but not the second part (Hypothesis 2).
Although girls who experience chronically rich nutritiona envi-
ronments tend to grow more quickly and experience earlier puber-
tal development than do girls in chronically poor nutritional envi-
ronments, and athough there is evidence that earlier age at
menarche is associated with higher levels of ovarian hormonal
functioning, there is no consistent evidence that earlier pubertal
maturation translates into higher reproductive functioning. Com-
pared with girls whose age at menarche is in the average range for
their population, early-maturing girls do not have shorter latencies
between menarche and regular menstrua cycling, are not more
successful at maintaining pregnancies that culminate in live birth,
are not more successful at promoting fetal growth, and are not
more fecund or reproductively successful.

The effects of nutrition and SES on pubertal timing provide
strong support for a basic assumption of energetics theory: that
natural selection has favored physiological mechanisms that track
variation in resource availability and adjust timing of physical
development to match that variation. Nonethel ess, there could be a
simpler absence-of-impairment explanation for the data. The
absence-of -impairment hypothesis posits that, given sufficiency of
resources and absence of biological insults, organismswill achieve
their full developmental potentia (e.g., fast growth, large body
size; Worthman, 1999). The completeness of the absence of im-
pairment hypothesis has been strongly challenged by Worthman
(1999), however, who presented severa lines of evidence demon-
strating that absence of impairment does not influence pubertal
timing in a simple linear or unidirectional manner. For example,
poor children adopted from developing countries into affluent
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Western families experience significantly earlier puberty than do
children from either their countries of origin or their host countries,
despite histories of infection and malnutrition prior to adoption
(reviewed in Mul, Oostdijk, & Drop, 2002). Moreover, Indian and
Bangladeshi girls adopted into Swedish families experience earlier
menarche if they are adopted at |later ages (mean age at menarche
is 11.1 years and for girls adopted at = 3 years of age and 11.9
years for girls adopted at < 3 years of age; Proos, Hofvander, &
Tuvemo, 1991), even though the older adoptees experienced more
sustained deprivation prior to adoption. Consistent with the adap-
tationist framework positing physiological mechanisms that track
energy availability, Worthman (1999) stated that “the life history
model would predict that girls experiencing persistent deprivation
would react to a dramatic improvement in environmental quality
by hastening reproduction in order to exploit a narrow window of
resource availability” (p. 141).

As suggested in the preceding discussion of life history theory,
timing of pubertal maturation (whether early or late) represents a
trade-off in distribution of metabolic resources toward different
potential reproductive strategies. Earlier reproductive devel opment
tends to bias individuals toward short-term (current) reproduction
and greater number of offspring, whereas later reproductive de-
velopment tends to bias individuals toward long-term (future)
reproduction and greater fitness of offspring. Although earlier
pubertal development in girls predicts earlier age at first sexual
experience and reproduction (reviewed below, see Psychosocia
Models of Pubertal Timing: IV. Child Development Theory), girls
whose pubertal development is in the normative range for their
population are no less fertile or fecund than their earlier maturing
peers. Most important, earlier developing girls may be sacrificing
offspring quality, as suggested by the literatures on fetal wastage
and fetal growth. The other side of the coin is that later developing
girls have more time to build physical and social capital prior to
maturity (see especially below, Psychosocia Models of Pubertal
Timing: 1V. Child Development Theory). In sum, early pubertal
development is not a reliable indicator of high reproductive ca-
pacity. Rather, consistent with life history theory, it can be con-
ceptualized as an important component of a reproductive strategy
that is biased toward current reproduction and offspring number.

Psychosocial Models of Pubertal Timing: |. Stress-
Suppression Theory

The energetics theory of pubertal timing, positing that resource
scarcity delays pubertal development, has been applied more
broadly to encompass psychosocia stressors. According to this
expanded version of the theory, adverse physical or socia condi-
tions, whether experienced as chronically low energy availability
or psychosocial stress, should cause animals in K-selected species
to delay pubertal development and reproduction until predictably
better times (MacDonald, 1999; E. M. Miller, 1994). This theory,
linking both physical and socia stressors to timing of pubertal
development, is henceforth referred to as stress-suppression
theory.

Stress-suppression theory has been supported by neurophysio-
logical research linking stress to suppression of the HPG axis.
Environmental events signaling threats to survival or well-being
produce a set of complex, highly orchestrated responses within the
neura circuitry of the brain and peripheral neuroendocrine path-
way's regulating metabolic, immunologic, and other physiological

functions. As comprehensively detailed in the writings of neuro-
scientists such as Chrousos (1998), Meaney (2001), and McEwen
(1998), the neural substrates for the organism’s stress response
comprise two anatomically distinct but functionally integrated
circuits: the corticotropin-releasing hormone (CRH) and locus
coeruleus-norepinephrine (LC-NE) systems and their peripheral
effectors, the pituitary—adrenal axis and the limbs of the autonomic
nervous system. The coactivation of the these two systems, along
with their linkages to limbic structures, such as the amygdala and
anterior cingulate, as well as the mesolimbic dopaminergic system
and the media prefrontal cortex, produce the coordinated biobe-
havioral changes associated with the stress response in mammalian
species. When activation of these stress-response systems is of
sufficient duration and magnitude, the functioning of the HPG axis
can be suppressed at severa levels, including decreased GnRH
pulsatility, disrupted GnRH surge secretion, decrease in pituitary
responsiveness to GnRH, and alteration of stimulatory effects of
gonadotropins on sex steroid production (Cameron, 1997; Dobson,
Ghuman, Prabhakar, & Smith, 2003; Johnson, Kamilaris, Chrou-
s0s, & Gold, 1992; Rivier & Rivest, 1991; cf. Ferin, 1999, who
reviewed primate research indicating a paradoxical increase in
gonadotropin in response to stressors during the mid-to-late fol-
licular phase of the menstrual cycle). Linkages between the stress-
response systems and the HPG axis thus provide a clearly articu-
lated mechanism through which psychosocial stress could delay
pubertal development. In humans, these linkages are supported by
asubstantial body of research indicating that energetic stress—and
some research suggesting that psychosocial stress—can induce
reproductive dysfunction in women (e.g., Ellison, 2001; Ferin,
1999; Marcus, Loucks, & Berga, 2001; Nappi & Facchinetti,
2003).

Human and nonhuman primate research investigating the stress-
suppression hypothesis, however, has examined the effects of
stress on ovarian functioning in mature females. No published
experimental work has manipulated psychosocial stress in imma-
ture female primates and then followed those animals prospec-
tively to determine downstream effects on timing of pubertal
development. To my knowledge, relevant experimental research in
large mammals has been conducted only on pigs. This applied
agricultural research has assessed the impact of management stres-
sors (i.e., mixing with unfamiliar conspecifics, relocation to new
pens, truck transport) on attainment of puberty in gilts. Contrary to
the stress-suppression hypothesis, management stressors, either on
their own or in combination with boar contact, generally stimulate
earlier pubertal development in gilts (see P. E. Hughes, Philip, &
Siswadi, 1997, and references therein). Gilts raised in total con-
finement systems, however, tend to experience delayed puberty
(Thompson & Savage, 1978).

Potential effects of psychosocial stress on pubertal timing have
a so been indirectly investigated in nonhuman primates. A number
of researchers have studied primate socia groupings, measured the
social rank of different group members, and then correlated social
rank with timing of pubertal development. The underlying assump-
tion is that low socia rank is emotionally and physiologically
stressful, and thus low social rank should delay pubertal matura-
tion and impair ovarian hormonal functioning (e.g., Blanchard,
McKittrick, & Blanchard, 2001; Cameron, 1997). This theorizing
has been supported by a number of primate studies showing a
negative correlation between female social rank and age at pu-
berty. As reviewed by French (1997), in a variety of Callitrichid
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primates, including cotton-top tamarins, saddleback tamarins, red-
bellied tamarins, and common marmosets, puberty is delayed or
does not occur in subordinate daughters that remain in their natal
groups. Further, in an investigation of outdoor-housed rhesus
monkeys, higher ranking females experienced earlier age at first
ovulation than did lower ranking females, even though lower
ranking females spent significantly more time feeding (Schwartz,
Wilson, Walker, & Callins, 1985). Finaly, in research on free-
ranging savanna baboons, Bercovitch and Strum (1993) found that
the daughters of high-ranking females had earlier onset of repro-
ductive maturation than did the daughters of low-ranking females,
but only when resource availability was taken into account.

These observed relations between social rank and pubertal tim-
ing have sometimes been interpreted as supporting a causal role for
stress, both social and nutritional, in suppressing reproductive
development (e.g., Cameron, 1997; Dunbar, 1988; Hacklander,
Mostl, & Arnold, 2003; Schwartz et al., 1985). This interpretation
has been strongly challenged by Creel (2001), however, in his
review of the literature on the relations between social dominance
and glucocorticoid (GC) levels. One of the primary mammalian
responses to environmental stressors is enhanced activation of the
hypothalamic—pituitary—adrenal (HPA) axis, causing anincreasein
levels of plasma GCs. Agonistic encounters can cause large and
persistent increases in GC levels in both winners and losers, but
especialy in losers (Creel, 2001). Although agonistic encounters
play arole in establishment of dominance hierarchies, it is gener-
aly thought that social dominance relations evolve to avoid the
costs of escalated conflicts under conditions in which winning and
losing can be reliably predicted (Enquist & Leimar, 1990). Once a
stable dominance hierarchy has been established, there is no a
priori reason to expect that lower social rank will be associated
with higher basal GC levels. Creel found that relations between
basal GC levels and social rank were highly variable across spe-
cies, with dominant animals displaying elevated basal GC levels as
often as subordinates. Further, in species that lived in permanent
social groups, it was uncommon for subordinates to experience
chronically elevated GCs. Creel suggested that research is needed
to identify the non-GC-mediated mechanisms through which so-
cial rank affects sexual development and behavior. One possihility,
pheromonal regulation of pubertal timing, is discussed below (see
Psychosocial Models of Pubertal Timing: I11. Paternal Investment
Theory).

The mechanisms question remains controversial. Cameron
(1997) has argued that at least part of the social rank effect on
reproductive endocrine function results from social interactions
that put subordinate animals in more stressful situations. Although
Cameron (1997) acknowledged that subordinates do not always
show endocrine markers of stress (such as increased basal GC
levels), they may still display greater adrenocortical reactivity than
more dominant animals (e.g., J. R. Kaplan, Adams, Koritnik, Rose,
& Manuck, 1986). Cameron (1997) also reviewed primate evi-
dence indicating that behavioral intimidation by dominant animals
plays an important role in reproductive suppression of subordi-
nates. This evidence is largely based on captive populations,
however, which differ from wild populations in ways that are
directly relevant to experiences of stress (e.g., capture and han-
dling stress, placement of unfamiliar individuals in small enclo-
sures, limited ability of subordinates to avoid dominants or move
away from the group). It is important to note that endocrine
research on wild populations suggests that it may be as stressful to

be dominant as it is to be subordinate (Creel, 2001). In any case,
the relations between dominance status and stress are complex and
modified by a number of social conditions (e.g., Bercovitch &
Ziegler, 2002; Boyce, O’ Neill-Wagner, Price, Haines, & Suomi,
1998).

Controlled human research, of course, does not exist. But some
relevant information has been obtained by analyzing timing of
pubertal development under conditions of war. A number of stud-
ies have been conducted in relation to World War Il. These
investigations examined median ages at menarche in given regions
before, during, and after the war. In Europe, the Soviet Union, and
Japan, the secular trend toward earlier pubertal development was
aready well under way by the time the Second World War began.
In Belgium (Wellens et al., 1990), Finland (Kantero & Widholm,
1971), France (Olivier & Devigne, 1983), Germany (Tanner,
1962), Japan (Hoel, Wakabayashi, & Pike, 1983), the Netherlands
(van Noord & Kaaks, 1991), and Russia (Bielicki, 1986), thistrend
was reversed during the period of World War 11. There can belittle
doubt that adverse conditions associated with the war delayed
pubertal development. This research does not enable determination
of the specific conditions that caused this delay, however. There
were many confounding stressors—food rationing, changes in
dietary composition, increased physical activity, suffering from
cold, prevalence of disease, physical injury, as well as psycholog-
ical trauma—any of which could have plausibly contributed to the
temporary reversal in the secular trend.

A more recent investigation of menarcheal timing during the
recent war in Yugoslavia has attempted to deconfound some of
these factors. Prebeg and Bralic (2000; see aso Tahirovic, 1998)
studied changes in mean age at menarche of girls in the Croatian
town of Sibenik from the mid-1980s to the mid-1990s. Sibenik was
exposed to hard war conditions in 1991-1995. Although no mea-
surements were taken of caloric intake (or of energy expenditure),
Prebeg and Bralic claimed that there were not notable food short-
ages during the war and that rates of infectious disease did not
increase. Nonetheless, mean menarcheal age increased signifi-
cantly from 12.87 years in 1985 (N = 1,270) to 13.13 years in
1996 (N = 1,680). Among girls whose homes were damaged
during the war (n = 278), mean menarcheal age was 13.53 years.
And among the group of girlswho lost afamily member (n = 76),
menarche occurred at an average age of 13.76 years. Prebeg and
Bralic (2000) concluded that “the reversal of menarchea age in
Sibenik girls is probably related to the prolonged psychological
stress associated with war” (p. 507). These data are consistent with
clinical observations of delayed puberty in children who have
suffered severe socioemotional stress (i.e., psychosocial dwarfism;
reviewed in Hopwood et al., 1990). Nonetheless, most human
research on the effects of familial environments on pubertal timing
suggests that family adversity is associated with earlier, rather than
later, pubertal development (see Psychosocia Models of Pubertal
Timing: Il. Psychosocia Acceleration Theory below).

In sum, athough connections between the stress-response sys-
tems and the HPG axis provide a plausible mechanism through
which psychosocia stress could delay pubertal development, there
is only limited evidence that psychosocia stress actually does
delay puberty. The primate data on social rank and pubertal timing
provide only weak support at best for the stress-suppression hy-
pothesis. The data on changes in pubertal timing during periods of
war are interesting but confounded, though the Yugoslav data (as
well as the data on psychosocial dwarfism) suggest that extreme
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psychosocial stress can delay puberty. Most critical, as reviewed
below, the hypothesis that psychosocia stress delays human pu-
bertal development runs counter to the results of most longitudinal
research on thistopic. In total, the current empirical literature does
not support expanding energetics theory into amore general stress-
suppression theory of pubertal timing that encompasses psycho-
social stressors. Admittedly, relevant research is scant, often indi-
rect, and mostly nonexperimental. The point is not that these
limited investigations disconfirm the hypothesis that psychosocial
stress inhibits pubertal development but rather that little research
has supported it. Nonetheless, the possibility that moderate psy-
chosocial stress accel erates pubertal devel opment whereas extreme
psychosocial stress delaysit is explored further in the next section.

Psychosocial Models of Pubertal Timing: I1. Psychosocial
Acceleration Theory

As discussed above, life history theory comprises a broad set of
theoretical principles which can be used to derive a number of
more specific theoretical models. In some cases, these derivative
models provide competing perspectives on a common question. In
contrast to the stress-suppression theory presented above, an alter-
native set of life history models focuses on the role of familial and
ecological stressors in provoking early onset of pubertal develop-
ment and reproduction (Belsky et al., 1991; Chisholm, 1993, 1996,
1999; Wilson & Daly, 1997).

Belsky et a. (1991) were thefirst to propose alife history model
of the role of psychosocia stressors in accelerating timing of
puberty in girls. Indeed, they regarded the proposition of alinkage
between psychosocial experiences early in life and pubertal timing
as a unique and uncanny prediction distinguishing their evolution-
ary theory of socialization from more traditional theories of so-
cialization aswell as from mainstream thinking about determinants
of pubertal timing. Belsky et al. (1991) posited that

a principa evolutionary function of early experience—the first 5-7
years of life—is to induce in the child an understanding of the
availability and predictability of resources (broadly defined) in the
environment, of the trustworthiness of others, and of the enduringness
of close interpersonal relationships, al of which will affect how the
developing person apportions reproductive effort. (p. 650)

Drawing on the concept of sensitive-period learning of reproduc-
tive strategies, Belsky et al. (1991) theorized that humans have
evolved to be sensitive to specific features of their early childhood
environments and that exposure to different environments biases
children toward the development of different reproductive strate-
gies. Children whose experiences in and around their families of
origin are characterized by relatively high levels of stress (e.g.,
scarcity or instability of resources, father absence, negative and
coercive family relationships, lack of positive and supportive fam-
ily relationships) are hypothesized to develop in a manner that
speeds rates of pubertal maturation, accel erates sexual activity, and
orients the individual toward relatively unstable pairbonds and
lower levels of parental investment. In contrast, children whose
experiences in and around their families are characterized by
relatively high levels of support and stability are hypothesized to
develop in the opposite manner (Belsky et al., 1991).

In essence, Belsky et a. (1991) proposed that the context of
early rearing “sets” the person’ s reproductive strategy in away that
was likely to have functioned adaptively in that context in the

environments in which humans evolved. Over the course of hu-
mans natural selective history, ancestral females growing up in
adverse family environments may have reliably increased their
reproductive success by accelerating physical maturation and be-
ginning sexual activity and reproduction at a relatively early age,
without the expectation that paternal investment in child rearing
would be forthcoming and without the precondition of a close,
enduring romantic relationship (Belsky et al., 1991). A shortened
reproductive timetable in this context may have increased the
probability of having at least some offspring that survive and
reproduce. As Chisholm (1996) suggested, “When young mam-
mals encounter conditions that are not favorable for surviva—i.e.,
the conditions of environmental risk and uncertainty indexed by
emotional stress during development—it will generaly be adap-
tive for them to reproduce early” (p. 21).

Although the stress-suppression theory posits that stress and
uncertainty should result in later pubertal development and lower
fertility, Chisholm (1996, 1999) proposed that this should be the
case only when parents have the capacity to shape conditions in
ways that significantly enhance the health, competitiveness, and
eventual reproductive success of their offspring. When parents
lack this capacity, allocation of resources should be biased toward
reproducing early and often. One element of this accelerated
reproductive strategy is to shorten the time before sexual maturity
(i.e., accelerate pubertal development). As Chisholm (1999) has
stated,

From the perspective of life history theory (and contrary to a great
deal of “common sense”) when parents' resources are limited it is not
necessarily adaptive or rational for them to have fewer offspring so as
to be able to invest more in each one. In other words, even when
mortality rates are not high the optimal strategy for parents who lack
the material or socia resources (e.g., power, prestige) to make a
difference in their children’s reproductive value (e.g., health, educa-
tion, employment or marriage prospects, competence as parents. . .)
may well be to increase fertility (to maximize current reproduction)
while reducing investment in each child (which tends to decrease
future reproduction).... The “non-intuitive message” here (as
Monique Borgerhoff Mulder [1992:350] described this apparent par-
adox) is that when the flow of resources is chronically low or unpre-
dictable—which is when we might otherwise expect parents to be
most solicitous of their offspring—it may in fact be (or have been)
evolutionarily adaptive for parents to “hedge their bets’ against lin-
eage extinction by reducing parental investment and alocating their
limited resources not to parenting effort (or even, beyond some
threshold, to their own health and longevity), but to offspring produc-
tion instead. (pp. 57-58)

In sum, low-quality parental investment may signal an environ-
ment in which variations in parental care and resources are not
closely linked to variation in reproductive success. Under these
conditions the developing child should accelerate reproductive
maturation. This theory, linking psychosocial stress to earlier
puberty, is henceforth referred to as psychosocial acceleration
theory.

Empirical Investigations of the Relations Between
Psychosocial Sress and Timing of Pubertal Maturation in
Girls

Asreviewed by Blanchard et a. (2001) and Pacak and Palkovits
(2001), there are stressor-specific neuroendocrine pathways and
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circuits within the central nervous system, and different types of
stressful events have qualitatively different effects on both phys-
iology and behavior. For example, in research on rats, socioemo-
tional stressors (e.g., repeated social defeat) and physical stressors
(e.g., electric footshock) have been found to produce opposites
effects on systolic blood pressure and mean arterial blood pressure
(Adams, Lins, & Blizard, 1987). Following B. J. Ellis and Garber
(2000), | distinguish between three general types of environmental
stressors that have been found to covary with girls' pubertal
timing: physical stressors (e.g., malnutrition, physical exercise
stress), socioemotional stressors (e.g., harsh and neglecting family
relationships, absence of parental warmth and support), and father
absence. This distinction is important because it decomposes a
multiplicity of experiences which Belsky et al. (1991) and Chis-
holm (1999) did not explicitly treat as distinctive in their devel-
opmental consequences when theorizing about early experience
and reproductive strategies (including pubertal timing).

Physical stressors. Thereis general agreement in the literature
that physical stressors tend to delay pubertal timing. The relation
between low caloric intake and delayed pubertal timing was re-
viewed above (see The Energetics Theory of Timing of Pubertal
Development). There is aso substantial evidence that physical
exercise stress, such as intensive running or dancing, delays pu-
bertal maturation (e.g., Brooks-Gunn & Warren, 1988; Georgo-
poulos et a. 1999; Lounana, Bantsimba, Silou, Packa
Tchissambou, & Medelli, 2002; cf. Malina, 1998, who argued that
sports-specific selective factors may channel late-maturing girls
into many forms of athletics).

Studies of physical stress are conceptually distinct from studies
of socioemotional stress, given that individualsin a physically rich
environments can still have substantial exposure to socioemotional
stressors and vice versa. Hulanicka and colleagues (Hulanicka,
1999; Hulanicka, Gronkiewicz, & Koniarek, 2001) have specifi-
cally compared the effects of physical and socioemotional stres-
sors on timing of pubertal development in Polish school girls.
Consistent with energetics theory, the Polish data show a strong
main effect of poverty on pubertal timing: Poorer girls mature
later. At the same time, however, girls growing up in dysfunctional
families in which they were exposed to prolonged distress (e.g.,
father absence, parental acohol abuse, prolonged illness of a
parent) had significantly earlier ages at menarche than did girls
who lived in families that were free of strong traumatic events—
despite the lower SES and nutritional status of girls from dysfunc-
tional families (Hulanicka, 1999; Hulanicka et a., 2001). These
data suggest that physical and socioemotional stressors may have
independent, and perhaps countervailing, effects on timing of
pubertal development. In light of such evidence, it isnot surprising
that the alternative theories under consideration in this article have
been advanced.

Socioemotional stressors. There is considerable controversy
regarding the role of socioemotional stressors and father absence
in regulation of pubertal timing. Extant research on this topic has
assessed overall quality of family relationships during childhood
aswell asthefather’ srolein the family (e.g., father absence, father
involvement) more specifically. The possibility that fathers play a
specia rolein regulation of daughters’ pubertal timing is reviewed
in the next section (Psychosocial Models of Pubertal Timing: I11.
Paternal Investment Theory).

When evaluating the possible impact of family relationships on
pubertal timing, it is important to note that causation may be

bidirectional (see especialy Steinberg, 1988). Both adrenarche and
gonadarche result in changes in sex steroids that may influence
family relationships. As stated above, in girls, adrenarche occurs
from 6 to 9 years of age and gonadarche occurs at approximately
9 or 10 years of age. Although adrena androgens are weaker than
gonadal steroids and are thus thought to have less influence on
behavior (Dorn, Hitt, & Rotenstein, 1999), a pilot project compar-
ing individuals who experienced premature adrenarche with con-
trols who experienced on-time adrenarche suggests that premature
adrenarche is associated with poor behaviora adjustment (Dorn,
Hitt, & Rotenstein, 1999). To date, however, no empirical research
has examined relations between normal variation in adrena an-
drogens prior to maturation of the HPG axis and either behavioral
adjustment or family relationships. By contrast, many studies have
implicated changes in gonadal steroid hormones at puberty as
causal influences on mood and behavior in adolescence (reviewed
in Dorn & Chrousos, 1997).

The potential influence of adrenarche and gonadarche on family
dynamics presents special methodological difficulties for research-
ers attempting to investigate the effects of family relationships on
timing of pubertal development. Several strategies can be used,
however, to control for or rule out puberty effects. One method is
to assess quality of family relationships prior to onset of puberty,
at least before age 9 and idedlly before age 6. Another method is
to use indices of family environment that are not likely to be
influenced by the child’'s pubertal development (e.g., parental
psychopathology). A third method is to assess pubertal develop-
ment at two time points and then assess the relation between
family environment at Time 1 and pubertal development at Time
2, controlling for pubertal development at Time 1. As reviewed
below, various studies have used each of these methodologies.

Another methodological issue concerns the dimensional concep-
tualization of family environments. Recent research suggests that
family relationships have fairly independent positive and negative
dimensions (e.g., B. J. Ellis & Maamuth, 2000; Hetherington &
Clingempeel, 1992; Pettit, Bates, & Dodge, 1997) and that each of
these dimensions often accounts for unique variance in child
outcomes (e.g., Belsky, Hsieh, & Crnic, 1998; B. J. Ellis et d.,
1999; Hetherington & Clingempeel, 1992). Indeed, B. J. Elliset al.
(1999) and W. B. Miller and Pasta (2000) recommended analyzing
the positive-harmonious and negative—coercive dimensions of
family relationships separately when testing for effects on pubertal
timing. The current review adheres to this recommendation.

Familial warmth and positivity. A number of prospective lon-
gitudinal studies conducted in the United States have examined
relations between familial warmth and positivity and subsequent
timing of pubertal development in daughters. In a sample of 173
girls and their families, B. J. Ellis et al. (1999) assessed positivity
in family relationships on the basis of both behavioral observations
in the home and interviews with the mothers. Daughters were 5
years old at the time of these assessments and would not yet have
experienced any hormonal changes of puberty. Levels of pubertal
development were assessed 7 years later on the basis of daughters’
self-report on the Pubertal Development Scale. B. J. Ellis et al.
(1999) found that greater warmth and positivity in early family
relationships, whether gauged through interviews, r(N = 157) =
—.31, or home observations, r(n = 40) = —.45, predicted lower
levels of age-adjusted pubertal maturation in adolescence. Similar
results were obtained by Graber, Brooks-Gunn, and Warren (1995)
in their longitudinal research on 75 initially premenarchea girls.
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These girls were between the ages of 10 and 14 at Time 1, when
they completed measures of parental approval and warmth. Phy-
sician ratings of Tanner stages for breast development were also
collected at this time. Girls were then followed prospectively to
determine subsequent age at menarche. After controlling for age,
maternal age at menarche, and pubertal maturation (breast devel-
opment) at Time 1, greater parental approval and warmth predicted
later age at menarche, B(N = 75) = .22, suggesting that parent—
child closeness may decelerate pubertal maturation.

Finaly, in a study of 78 girls and their families, Steinberg
(1988) assessed levels of pubertal development at two time points
during adolescence and then examined effects of parent—child
relationships at Time 1 on pubertal development at Time 2, con-
trolling for pubertal development at Time 1.7 Consistent with
Graber et al. (1995), mother—daughter closeness and cohesion had
adecelerating effect on daughters’ pubertal development: daughter
report, B(N = 59) = —.18; mother report, B(N = 59) = —.20.
Contrary to these findings, however, Steinberg found that fre-
quency of arguments, both mother—daughter, (N = 59) = —.17,
and father—daughter, B(N = 47) = —.23, aso decelerated pubertal
development. In total, Steinberg’'s data suggest that it may not be
parent—child closeness per se but frequency of parent—child inter-
actions—whether positive or negative—that slows pubertal devel-
opment.®2 B. J. Ellis et a. (1999, Table 5) also reported data
consistent with this viewpoint, wherein the frequency of both
positive and negative father—daughter interactions predicted later
pubertal development in daughters.

Several other researchers have also examined relations between
family warmth and positivity and pubertal timing in daughters, but
they have either collected family relationship and pubertal timing
data concurrently in adolescence (Rowe, 2000a) or retrospectively
in adulthood (Jorm, Christensen, Rodgers, Jacomb, & Eastedl,
2004; Kim & Smith, 1998a, 1998b; Kim, Smith, & Palermiti,
1997; W. B. Miller & Pasta, 2000; Romans, Martin, Gendall, &
Herbison, 2003). These methods do not allow plausible inferences
to be made regarding the direction of causation. Nonetheless, most
of these studies have reported significant associations between
greater family warmth and positivity and later pubertal develop-
ment (Kim & Smith, 1998a; Kim et al., 1997; W. B. Miller &
Pasta, 2000; Romans et al., 2003; Rowe, 2000a).

Familial conflict and coercion. A small number of prospective
longitudinal studies have also examined relations between familial
conflict and coercion and subsequent timing of pubertal develop-
ment in daughters. In an investigation of a birth cohort of New
Zedand girls and their families, Moffitt et al. (1992) found that
mothers' reports of conflictual family interactions, obtained when
daughters were age 7, forecast earlier age at menarche, as reported
by the daughters at age 15, r(N = 379) = —.13.° B. J. Ellis et a.
(1999), however, faled to replicate this finding: No significant
relations were found between either observation-based or
interview-based measures of family conflict and coercion, ob-
tained at age 5, and subsequent timing of puberty. Furthermore, as
described above, Steinberg (1988) found that both mother—
daughter and father—daughter conflict decelerated, rather than
accelerated, daughters' pubertal development. Finaly, in research
that followed 87 adolescent girls and their families, B. J. Ellis and
Garber (2000) found that a history of mood disorders in mothers
was associated with more advanced pubertal development by
daughtersin the seventh grade, r(N = 87) = .30 (adjusted for age).
B. J. Ellis and Garber were able to date the onset of psychopa

thology in the mothers and rule out the possibility that early
pubertal timing in daughters was causing maternal mood disorders.
They made the important observation that the effect of maternal
psychopathology on daughters' pubertal timing was mediated by
quality of family relationships. However, the indices of family
relationships (the Dyadic Adjustment Scale, the Family Relation-
ships Index, the Family Assessment Device) al combined familial
warmth and positivity and familial coercion and conflict into
single measures; thus, it is not possible to determine whether low
levels of warmth and positivity, high levels of coercion and con-
flict, or a combination of the two accounted for the effects of
maternal psychopathology on timing of pubertal development. In
total, longitudinal research on the relations between family coer-
cion and conflict and timing of pubertal development in daughters
has produced inconsistent results.

Other researchers have also addressed this question, but have
either collected family coercion—conflict and pubertal timing data
in adolescence without controlling for initia levels of pubertal
development (Mezzich et al., 1997; Wierson, Long, & Forehand,
1993) or retrospectively in adulthood (Jorm et al., 2004; Kim &
Smith, 1998a, 1998b; Kim et a., 1997; W. B. Miller & Pasta,
2000; Romans et a., 2003). Again, the direction of causation
cannot be plausibly determined. Nonethel ess, with the exception of
W. B. Miller and Pasta (2000), al of these investigations found
significant associations between higher levels of family coercion
and conflict and earlier pubertal development.

Finally, some research has been conducted on the relation be-
tween a particular form of family coercion—sexua abuse—and
timing of puberty. Although this research is relevant to psycho-
social acceleration theory, it is especially pertinent to evaluating
pheromonal explanations of pubertal timing and is discussed be-
low in that context (see Psychosocial Models of Pubertal Timing:
I11. Paternal Investment Theory).

Summary. Psychosocial acceleration theory posits that warm,
cohesive family environments slow down pubertal development,
whereas dangerous or conflictual family environments accelerate
it. Empirical research to date has provided reasonable, though

7 Assessment of pubertal development was based on ratings by “trained
observers’ concerning facial characteristics, body proportion and shape,
and coordination. Although reliability across raters was good, the validity
of this method is unknown.

8N. B. Ellis (1991), however, failed to replicate Steinberg’s findings.
Thisfailure may have been due to methodological weaknesses of the study.
N. B. Ellis did not assess frequency of parent—child interactions and used
only minimalistic measures of parent—child closeness with unknown
validity.

© Commenting on this finding, Graber et al. (1995) suggested that, at age
7, some of the daughters in this study would have already begun the
hormonal changes of puberty, which could plausibly increase family con-
flict. This criticism is probably unjustified. Although some girls are likely
to have experienced adrenarche by age 7, they would not yet have expe-
rienced gonadarche. Moffitt et al.’s (1992) dependent variable—men-
arche—is part of the cascade of events triggered by gonadarche and
maturation of the HPG axis. Adrenarche and gonadarche are largely
uncorrelated; that is, girls who experience premature adrenarche do not
tend to experience earlier menarche than their peers who experience
on-time adrenarche (Apter & Vihko, 1985; Ibanez et a., 1992). Thus,
hormonal changes at age 7, though possibly influencing family conflict, are
unlikely to influence menarcheal timing.
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incomplete, support for the theory. On the one hand, there is
converging evidence from a number of methodologically sound
studies that greater parent—child warmth and cohesion is associ-
ated with later pubertal development. This research also suggests
that greater frequency of parent—child interactions predicts later
puberty. On the other hand, the proposed accelerating effect of
parent—child conflict and coercion on pubertal development is yet
to be clearly established.

Although the size of the correlations between family environ-
ment and timing of puberty are generally small, these effects may
nonethel ess have important ramifications. As discussed earlier, the
time from menarche until 50% of cycles are ovulatory is approx-
imately 1 year if menarche occurs before age 12 and 4.5 years if
menarcheal age is 13 or older. Thus, even small effects of family
environment on timing of puberty may have substantial effects on
timing of onset of reproductive status.

Possible Mechanisms

The research reviewed so far presents a paradox. On the one
hand, activation of the stress-response systems has been found to
suppress activity of the HPG axis in mature females. Indeed, there
is even evidence that psychosocia stressimpairs ovarian function-
ing in women, as suggested by the literature on functional hypo-
thalamic amenorrhea (e.g., Marcus et al., 2001; Nappi & Facchi-
netti, 2003), though experimental data are lacking. On the other
hand, descriptive longitudinal research on humans, as well as
experimental research on pigs, suggests that psychosocial stress, at
least under some circumstances, can stimulate maturation of the
HPG axis in prepubertal females. This paradox raises very impor-
tant questions for future research: Why does psychosocial stress
appear to stimulate the reproductive axis in prepubertal girls when
most research suggests that stress suppresses the reproductive axis

in adults? Is there some difference in the way that psychosocial
stressors affect the brain before and after puberty?

Sress reactivity and pubertal development. A recent
evolutionary-developmental theory of the origins and functions of
stress reactivity, proposed by Boyce and Ellis (in press), may
provide the groundwork for resolving this paradox. Paraleling
psychosocial acceleration theory, Boyce and Ellis's theory posits
that natural selection has favored mechanisms that detect and
internally encode information about levels of social resources and
support versus stress and adversity in early childhood environ-
ments as abasis for adaptively calibrating development. According
to the theory, an important function of childhood experience is to
entrain development of the stress-response systems, in terms of
activation thresholds and magnitudes of response, to match the
physical and socia world of the child. The theory conceptualizes
stress reactivity as openness or permeability to environmental
influence, both positive and negative. From this perspective,
heightened reactivity within the stress-response systems not only
increases awareness of and readiness for danger but aso enables
children to experience and incorporate more fully the beneficial,
protective features of their environments. Accordingly, Boyce and
Ellis have hypothesized that there is a curvilinear, U-shaped rela-
tion between early exposures to adversity and the development of
stress-reactive profiles, with high-reactivity phenotypes dispropor-
tionately emerging within both highly stressful and highly pro-
tected early social environments (see Figure 1).

B. J. Ellis, Essex, and Boyce (in press) reported data that are not
inconsistent with this hypothesis. Specifically, in two studies of
249 children and their families, B. J. Ellis et al. (in press) found
that supportive, stable childhood environments were consistently
associated with the emergence of high autonomic reactivity. In
addition, in one of the two studies, a relatively high proportion of

Figure 1. Hypothesized curvilinear relations of early psychosocia stress and adversity to biologic reactivity
and pubertal timing. Comparisons of subjects at Points A and B would result in a conclusion that early adversity
is associated with greater stress reactivity and later puberty. Comparisons at Points C and D, on the other hand,
would generate the inference that early adversity produces diminished reactivity and earlier puberty.
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childrenin very stressful environments showed evidence of height-
ened sympathetic and adrenocortical reactivity. In both studies,
children from moderately stressful environments displayed the
lowest reactivity levels.

In light of thistheory and data, consider the following extension
of Boyce and Ellis's (in press) theory of stress reactivity, proposed
here, to explain observed relations between psychosocia stressin
childhood and pubertal timing: There is pronounced early plastic-
ity in the neurobiological mechanisms that underpin the devel op-
ment of the CRH and LC-NE systems, and aspects of early
experience, particularly parent—child experiences, appear to play a
central role in the calibration of stress responses (Hofer, 1994,
Meaney, 2001). Growing up in highly protective environments—
high levels of socia support and stability, low levels of conflict
and adversity—up-regulates (i.e., increases) reactivity of the
LC-NE system and its effector limbs in the autonomic nervous
system. Likewise, developmental exposures to acutely stressful
environments up-regulate reactivity of both the LC-NE and CRH
systems (e.g., de Bellis et al., 1999; Y ehuda, 2002).

As reviewed by Dobson et a. (2003), stressors increase the
firing rate of noradrenaline-neuropeptide Y neurons in the regions
of the brain stem that control the LC-NE system. These neurons
project either indirectly through the medial preoptic area of the
hypothalamus or directly through the paraventricular nucleus of
the hypothalamus to release CRH and arginine vasopressin (AVP).
It is likely that stress stimulates CRH and AVP neurons through
other neurocircuits as well. Although the mechanisms that control
the GnRH pulse generator are not fully understood, GnRH neurons
synapse with CRH and AVP axons in the medial preoptic area
(Dobson et a., 2003). CRH and AVP are centrally involved in al
stress reactions, have inhibitory effects on secretion of gonadotro-
pins, and appear to be important intervening mechanisms through
which activation of the stress-response systems suppresses activity
of the HPG axis (Dobson et al., 2003; Ferin, 1999; see also above,
Psychosocial Models of Pubertal Timing: 1. Stress-Suppression
Theory).

If both highly protective and acutely stressful childhood envi-
ronments cause up-regulation of stress-reactivity systems (Boyce
& Ellis, in press; B. J. Ellis et d., in press), and if this up-
regulation inhibits maturation of the HPG axis, then there should
be U-shaped curvilinear relations between levels of socia re-
sources and support versus stress and adversity in early childhood
environments and not only stress reactivity but also timing of
puberty (see Figure 1). Theright side of Figure 1 (Point B) depicts
expected reactivity levels and pubertal timing for individuals who
experience very high levels of psychosocia stress in early child-
hood. These individuals are hypothesized to develop heightened
reactivity profiles and, consequently, to experience relatively late
pubertal development. It is not expected, however, that reactivity
levels and pubertal timing will change in a linear fashion with
decreasing childhood stress. The left side of Figure 1 (Point C)
shows predicted reactivity levels and pubertal timing for individ-
uals whose early childhoods are characterized by intensive, stable
caregiving and family support. These individuals are aso hypoth-
esized to develop exaggerated reactivity profiles and, conse-
quently, to experience relatively late puberty. Finaly, the middle
of Figure 1 (Points A and D) reflects the anticipated, relatively
muted reactivity profiles and early pubertal development of indi-
viduals whose early childhood experiences are characterized by
moderately high levels of ongoing psychosocia stress and threat.

In most studies conducted in modern Western societies, such as
those reviewed in the preceding section, Empirical Investigations
of the Relations Between Psychosocial Sress and Timing of Pu-
bertal Maturation in Girls, early environments regarded as high in
stress and adversity would actualy fit into this middle area (as
compared, for example, with the severe stress experienced in cases
of psychosocial dwarfism or by war victims in Yugoslavia).

Such an account would reconcile important contradictions, re-
viewed above, in the existing literature on psychosocial determi-
nants of pubertal timing in girls. Investigators comparing individ-
uals from Points A and B in Figure 1, for example, would
conclude, as have Hopwood et al. (1990) and Prebeg and Bralic
(2000), that psychosocial stress inhibits pubertal development. On
the other hand, studies comparing individuals from Points C and D
would find, as have those reviewed immediately above, that psy-
chosocial stress accelerates pubertal development. The current
theorizing, which posits two oppositionally distinctive ontogenies
for late pubertal timing, generating the proposed U-shaped curve,
explains both of these inhibiting and accelerating effects. These
distinctive ontogenies share the common underlying mechanism of
high reactivity of the stress-response systems.

The proposed U-shaped curvilinearity hypothesis potentially
reconciles the countervailing evolutionary arguments advanced by
psychosocial acceleration theory and stress-suppression theory.
Consistent with psychosocia acceleration theory, the model posits
that natural selection has favored phenotypic mechanismsthat bias
alocation of resources toward relatively early sexual development
under conditions of moderately high psychosocia stress and un-
certainty. Under such conditions, it is generally adaptive to mature
and reproduce early. Conversely, consistent with stress-
suppression theory, the model posits that natural selection has
favored phenotypic mechanisms that bias allocation of resources
toward relatively late sexual development under conditions of very
high psychosocia stress. That is, under very bad conditions in
which current reproduction is unsustainable, it is generally adap-
tive to mature slowly and delay reproduction until predictably
better times.

GCs and pubertal development. Observed relations between
childhood stress and pubertal timing are likely to be subserved by
multiple mechanisms. CRH and AVP interact synergistically to
control secretion of adrenocorticotropin hormone from the anterior
pituitary, which in turn regulates secretion of GCs, principally
cortisol, from the adrenal cortex. Family adversity, disruptions in
early attachment relationships, and other traumatic childhood ex-
periences have been linked to abnormal cortisol profiles (e.g.,
elevated cortisol responses, elevated 24-hr urinary cortisol excre-
tion, increased density of lymphocyte GC receptors, aflattening in
the circadian pattern of cortisol secretion; reviewed in Boyce &
Ellis, in press). Though speculative, these altered cortisol profiles
may in turn affect the timing or tempo of adrenarche or
gonadarche.

One possibility is that activation of the HPA axis increases
secretion of adrenal androgens (i.e., accelerates adrenarche). Re-
search by Dorn and colleagues has shown that girls with premature
adrenarche have more than a twofold elevation of serum and
sdlivary cortisol levels relative to controls (Cizza et al., 2001;
Dorn, Hitt, & Rotenstein, 1999). Cizza et al. (2001) hypothesized
that girls with premature adrenarche are characterized by exagger-
ated reactivity of the HPA axis. This hypothesisis consistent with
research documenting high levels of behavioral and mental health
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problems in children with premature adrenarche (Dorn, Hitt, &
Rotenstein, 1999).

The effects of GCs on gonadarche are poorly understood. Al-
though GCs are often presumed to suppress activity of the HPG
axis (e.g., Dorn & Chrousos, 1997), the suppressive effects of
CRH and AVP on the GnRH pulse generator are not mediated by
GCsand are readily observed in adrenalectomized primates (Ferin,
1999). Relations between GCs and activity of the HPG axis in
mature animals is an active and unresolved area of research. By
contrast, the influence of GCs on maturation of the HPG axis in
immature animals has yet to be studied. Again, the most relevant
experimenta research has been conducted on pigs. As discussed
below (see Psychosocial Models of Pubertal Timing: I11. Paternal
Investment Theory), prepubertal gilts tend to accelerate puberty in
response to contact with boars. Contrary to the stress-suppression
hypothesis, the efficacy of the boar effect appears to depend on
adrenocortical activity (reviewed in Booth & Signoret, 1992).
Specifically, plasma cortisol levelsin prepubertal gilts have been
found to increase in response to contact with boars. This increased
cortisol in turn appears to increase basal LH secretion just before
the onset of puberty in gilts. Conversely, adrenalectomy or inhi-
bition of adrenocortical function by dexamethazone tends to delay
puberty in response to boar contact.

Little is known about the effects of GCs on development of the
HPG axis in humans. Nonetheless, correlational studies have
shown that concentrations of salivary cortisol (Keiss et a., 1995;
Netherton, Goodyer, Tamplin, & Herbert, 2004), serum cortisol
(Elmlinger, Kuhnel, & Ranke, 2002), and urinary free-cortisol
excretion (Legro, Lin, Demers, & Lloyd, 2003) all increase with
pubertal maturation, as indexed by Tanner stage. In any case, the
causal role of GCs in regulation of girls pubertal timing, and
particularly the hypothesis that cortisol mediates observed rela-
tions between quality of family environments and timing of pu-
bertal maturation, remains to be investigated. These investigations
will require solid theoretical and methodological grounding, given
the anomalous research literature linking childhood trauma to, not
only hypercortisolism, but hypocortisolism as well (reviewed in
Boyce & Ellis, in press).

Psychosocial Models of Pubertal Timing: I11. Paternal
Investment Theory

The paternal investment theory of the timing of pubertal devel-
opment is a variant of psychosocia acceleration theory and is
based, fundamentally, on the theorizing of Draper and Harpending
(1982, 1988). These authors hypothesized that the developmental
pathways underlying variation in daughters’ reproductive strate-
gies are especialy sensitive to the father’s role in the family and
mother’s sexual attitudes and behavior in early childhood. Both
psychosocial acceleration theory and paternal investment theory
specify relevant developmental experiences and psychosocia cues
that bias individuals toward earlier versus later sexual develop-
ment. But in specifying those experiences and cues, psychosocial
acceleration theory focuses on a multiplicity of qualities and
features of the family ecology (including quality of father—
daughter relationships and father absence) as they relate to the
child's overall experiences of stress versus support. By contrast,
paternal investment theory focuses specifically on the father’srole
in the family and the mother’'s sexual attitudes and behavior
toward men. In other words, paternal investment theory, as for-

mulated by me and my colleagues (B. J. Ellis & Garber, 2000; B. J.
Elliset al., 1999, 2003), posits a unique and central role for quality
of paternal investment in regulation of daughters’ sexual develop-
ment, separate from the effects of other dimensions of psychoso-
cia stress and support in the child’s environment. Paternal invest-
ment theory is not inconsistent with psychosocial acceleration
theory, given that the narrow set of predictions generated by
paternal investment theory are amost fully subsumed by the
broader set of predictions generated by psychosocia acceleration
theory. Rather, paternal investment theory narrows the focus of
psychosocial acceleration theory and movesit closer to itsrootsin
the theorizing of Draper and Harpending (1982).

Humans are the only great ape in which males engage in
provisioning or care of offspring. Human paternal investment,
therefore, is amost certainly a recent evolutionary development
(i.e., less than 5 million years). Indeed, mothers (and sometimes
their female kin) form the primary foundation of parental care in
al societies (Geary, 2000), and the contribution of fathers to the
family is—and presumably always has been—widely variable. In
his review of the evolution and proximate expression of human
paternal investment, Geary (2000) proposed () that over human
evolutionary history, fathers' investment in families tended to
improve, but was not essential to, the survival and fitness of
children and (b) that selection consequently favored a range of
paternal strategies, with different men varying in the extent to
which they allocated resources to care and provisioning of chil-
dren. Because fitness is always relative, and because variation in
paternal investment influences variation in female fitness, selec-
tion can be expected to have favored psychological mechanismsin
women that are especially attuned to variation in the willingness
and ability of men to invest in families. Consistent with this logic
and drawing on the concept of sensitive-period learning of repro-
ductive strategies, paterna investment theory posits that girls
detect and internally encode information specifically about the
quality of paternal investment during approximately the first 5
years of life as a basis for calibrating the development of (@)
neurophysiologic systems involved in timing of pubertal matura-
tion and (b) related motivational systems, which make certain
types of sexual behavior more or less likely in adolescence.

Relevant cues to paterna investment are provided by both
fathers and mothers. Perhaps the most important cue is father
presence versus absence (i.e., the extent to which women rear their
children with or without consistent help from a man who is father
to the children). Other important cues may include frequency of
father—daughter interactions, levels of cohesion and conflict in
father—daughter relationships, quality and stability of the father—
mother relationship, the mother’ s attitudes toward men, the moth-
er’ssexual and repartnering behavior, and the daughter’ s exposure
to her mother’s boyfriends and stepfathers.

An underlying assumption of paternal investment theory is that
human paterna investment is facultatively expressed in accor-
dance with varying proximal conditions. Asreviewed by Geary (in
press), paternal investment generally varies as a function of the
degree to which it enhances the fitness of offspring, the extent to
which it must be traded off against mating opportunities, and the
level of paternity uncertainty (see also Marlowe, 2000, 2003). For
example, across foraging societies in the Standard Cross-Cultural
Sample, societies with higher levels of paternal provisioning are
more monogamous (r = .44, p = .01, n = 30; Marlowe, 2003).
This covariation between paternal investment and important re-



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and i< not to be disseminated broadly.

Case 2:14-cv-00024-JWS Document 53-3 Filed 06/10/14 Page 158 of 194

PUBERTAL TIMING 939

productive parameters implies that quality of paternal investment
conveys reproductively relevant information to children. Over
human evolution, quality of paternal investment afforded reliable
cues to the mating systems into which children were born and the
reproductive opportunities and constraints that they were likely to
encounter at adolescence and beyond.

Paternal investment theory posits that early experiences associ-
ated with low-quality paternal investment function to entrain the
development of reproductive strategies that, during human evolu-
tion, were statistically linked to increased reproductive success in
that social milieu—a milieu in which male parental investment is
relatively unreliable and/or not closely linked to variation in re-
productive success. Girlsin this context are predicted to develop in
a manner that accelerates pubertal maturation and onset of sexual
activity and orients the individual toward relatively unstable pair-
bonds. As Belsky et al. (1991) suggested, in environments in
which paternal investment is not forthcoming,

a young woman who waits for the right man to help rear her children
may lose valuable reproductive opportunities at a time when her
health and physical capability are at their peak and when her mother
and senior female kin are young enough to be effective surrogates. (p.
653)

This theorizing has been supported by cross-cultural analyses
demonstrating that young women are more likely to have adoles-
cent pregnancies and become single mothers when they have
diminished prospects of obtaining paternal investment (Barber,
2001, 2003).

Conversely, early experiences associated with high-quality pa-
terna investment are hypothesized to entrain development of
reproductive strategies that, during human evolution, were statis-
tically linked to increased reproductive success in that socia
miliet—amilieu in which male parental investment is reliable and
forthcoming and in which variations in offspring quality are sen-
sitive to provision of paternal care and resources. Girls in this
context are predicted to develop in a manner that slows pubertal
maturation, delays onset of sexual activity and reproduction, and
increases reticence in forming sexua relationships. Under these
conditions, a longer pre-reproductive developmental period en-
ables daughters to practice and refine sociocompetitive competen-
cies (Geary & Flinn, 2001) and facilitates formation of relatively
long-term pairbonds with reliable and nurturant mates.

Paternal investment theory links timing of pubertal maturation
to variation in levels of intrasexual competition associated with
different mating systems. Monogamy tends to produce a shortage
of high-quality prospective husbands and thus increases female—
female competition for mates, whereas polygyny tends to have the
opposite effect (see Hoier, 2003; Kanazawa, 2001). Among
women, therefore, successful long-term mating requires greater
accumulation of resources and competitive skills in more monog-
amous societies. Furthermore, father presence and high paternal
investment experienced by girlsin the home function as microlevel
indicators of the degree of monogamy in society at the macrolevel
(Kanazawa, 2001; see aso Marlowe, 2003). Kanazawa (2001)
defined monogamy broadly to include both low levels of divorce
and remarriage in legally monogamous societies and bias toward
monogamous marriage in legally polygynous societies; for these
reasons, a further prediction of paternal investment theory is that
higher levels of monogamy at the societal level will be associated
with later pubertal development.

It is important to note that paternal investment theory does not
equate father absence with stress, even though girls in father-
absent homes in Western societies tend to be economically disad-
vantaged. In cross-cultural perspective, father-absent societies are
characterized by aloof husband—wife relationships, little or incon-
sistent direct paternal investment in children, polygyny, relatively
high levels of childcare by female kin, and high levels of male
violence and intrasexual competition (Broude, 1990; Draper &
Harpending, 1988). Among hunter—gatherers, father-absent social
systems are generally found in rich, stable environments in which
women can often provide adequate parental care and resources
without the direct contribution of the father. By contrast, father-
present socia systems are more likely to be found among hunter—
gatherers in harsher or unstable environments in which biparental
care is important for offspring survival and reproductive success
(Draper & Harpending, 1988; Geary, 2000; Marlowe, 2003). If
father-absent social systems, on average, were statistically associ-
ated with resource-rich ecologies during human evolutionary his-
tory, then it isunlikely that our evolved psychological mechanisms
would be engineered to read father absence as an indicator of stress
or uncertainty. Consequently, a premise of paternal investment
theory isthat variation in quality of paternal investment, on the one
hand, and more general variation in familial and ecological stres-
sors, on the other, constitute separate and largely independent
paths to timing of sexual development (B. J. Ellis & Garber, 2000;
B. J. Ellis et al., 1999, 2003). Quality of paternal investment
should provide unique information about future mating conditions,
separate from the information provided by familial and ecological
stressors more generally.

Because the effects of stress and father absence on sexual
development appear to be largely independent, these effects can
potentially either reinforce or counteract each other. For example,
Waynforth (2002) has studied the effects of father absence on the
reproductive strategies of both a hunter—gatherer group (the Ache
of Eastern Paraguay) and a subsistence-level horticulturalist pop-
ulation (the Maya of Belize). In both societies, paternal investment
is important to offspring quality and survival. Waynforth found
that men and women who were raised in father-absent home
environments tended to have later, rather than earlier, ages at first
reproduction. Consistent with stress-suppression theory, Wayn-
forth attributed this delayed reproduction to nutritional and social
stress and insufficient resources to secure a long-term mate. Con-
sistent with paternal investment theory (as well as more traditional
social learning theories of development), however, father-absent
Mayan men were less oriented than father-present Mayan men
toward maintaining long-term mating relationships and investing
in their children. (Equivalent data were not collected for Mayan
women or the Ache) Thus, in environments where paternal in-
vestment is important, its absence may have paradoxical (i.e.,
bidirectional) effects on development of reproductive strategies.

As stated above, paternal investment theory conceptualizes step-
fathers and other unrelated men in the home as indicators of
low-quality paternal investment. Repeated repartnering by the
mother provides an especialy strong cue to the child that paternal
investment is relatively unreliable and/or unimportant. Further-
more, the presence of stepfathers in the home dramatically in-
creases risk of child abuse and neglect (Daly & Wilson, 1988) and
generally degrades the quality of parental investment (e.g., Lan-
caster & Kaplan, 2000). Waynforth (2002) noted that the presence
of stepparents, stepsiblings, and haf-siblings in the home all
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reduce the fitness benefits of cooperating with other household
members. Thus, the genetic benefits of performing and receiving
nepotistic acts, such as sharing of resources and cooperating in
childcare, cannot be fully realized in blended families (see
Jankowiak & Diderich, 2000). As discussed earlier (see Psycho-
social Models of Pubertal Timing: Il. Psychosocia Acceleration
Theory), pubertal development is characterized by distancing of
parent—child relationships and increased orientation of children
toward peers and mating relationships (see aso Surbey, 1998).
From a life history perspective, it is to the child’s advantage to
make the pubertal transition earlier in adverse home environments.
Thus, a further prediction of paternal investment theory is that the
effects of father absence on daughters’ sexual development will be
partially mediated by the presence of stepfathers and mother’s
boyfriends in the home environment (B. J. Ellis & Garber, 2000).

Empirical Investigations of the Relations Between
Paternal Investment and Daughters' Pubertal Timing

Father absence versus father presence. The large magjority of
research on the relation between paternal investment and daugh-
ters' pubertal timing has examined father absence effects. Father
absence has been operationalized as the absence of the biological
father from the home, usually prior to the onset of daughters
puberty. Severa father absence studies have assessed pubertal
timing prospectively as it occurred in adolescence (Campbell &
Udry, 1995; B. J. Ellis & Garber, 2000; B. J. Ellis et a., 1999;
Hetherington & Kelly, 2002; Moffitt et al., 1992; Rowe, 2000,
Wierson et al., 1993). The most common dependent variable has
been age at menarche, but a few prospective investigations have
also assessed development of secondary sexual characteristics
(B. J. Ellis & Garber, 2000; B. J. Ellis et al., 1999; Rowe, 2000a).
Other father absence research has used adult samples and assessed
age a menarche retrospectively (Doughty & Rodgers, 2000;
Hoier, 2003; Jones, Leeton, McLeod, & Wood, 1972; Jorm et al.,
2004; Kiernan & Hobcraft, 1997; Quinlan, 2003; Romans et al.,
2003; Surbey, 1990). Finally, some studies have relied on conve-
nience samples (Hoier, 2003; Surbey, 1990; Wierson et a., 1993),
some have compared community-based psychopathology samples
with carefully selected controls (B. J. Ellis & Garber, 2000; Ro-
mans et al., 2003), and others have obtained broad, representative
community or national samples (e.g., Doughty & Rodgers, 2000;
B. J. Ellis et al., 1999; Jorm et al., 2004; Moffitt et a., 1992;
Quinlan, 2003). The research has been conducted in a variety of
Western countries, including Australia, Canada, Germany, New
Zealand, the United Kingdom, and the United States. Despite this
diversity of methods and samples, the results have been remark-
ably consistent: Girls from father-absent homes tend to experience
earlier pubertal development than girls from biologicaly intact
families.

The most direct test of the paternal investment hypothesis in-
volves comparing girls whose biological fathers were absent at or
before age 5 (early father absence) with girls who grew up in
biologically intact families (father presence). Jones et al. (1972,
Table 2) found that early father-absent girls were almost 3 times
more likely than father-present girls to have experienced menarche
before age 12 (37% vs. 13%, n = 371; odds ratio = 3.83).
Likewise, in my reanalysis of data reported in B. J. Ellis et al.
(1999), early father-absent girls were found to be almost twice as
likely as father-present girls to have completed pubertal develop-

ment by the seventh grade (45% vs. 24%, n = 139; odds ratio =
2.62).%° Similarly, Quinlan (2003) reported that early father-absent
girls had amost twice therisk of experiencing early menarche than
did father-present girls (N = 10,135; hazard ratio = 1.80). Kiernan
and Hobcraft (1997), however, did not find a significant difference
in menarcheal age between girls whose parents divorced before
age 9 and girls from intact families.

Similar analyses have also been reported by Moffitt et al. (1992)
and Romans et a. (2003). These researchers, however, did not
demarcate early father-absent girls in their analyses and instead
operationalized biological father absence as having occurred either
by age 11 (Moffitt et al., 1992) or anytime during childhood
(Romans et a., 2003). This clustering of early father-absent and
late father-absent girls makes their results more difficult to inter-
pret in terms of paternal investment theory because it both pre-
cludes testing of the sensitive period hypothesis and leaves open
the possibility that girls' pubertal timing influenced father absence
rather than the reverse. Nonetheless, both studies found that girls
from father-absent homes had more than twice the odds of expe-
riencing menarche before age 12 than did girls from father-present
homes (Moffitt et al., 1992 [N = 416]: 27% vs. 15%, odds ratio =
2.17; Romans et a., 2003 [N = 475]: odds ratio = 2.62).

A number of other researchers have examined differences be-
tween father-absent and father-present girls in mean age at men-
arche (Campbell & Udry, 1995; Doughty & Rodgers, 2000; Heth-
erington & Kelly, 2002; Hoier, 2003; Jorm et al., 2004; Rowe,
2000a; Surbey, 1990; Wierson et al., 1993). Only Campbell and
Udry (1995), however, specifically compared early father-absent
girls with father-present girls. Nonetheless, with the exception of
Rowe (2000a), all of these researchers found that father-absent
girls tended to experience earlier menarche than did father-present
girls (Campbell & Udry, 1995: 2 months earlier; Doughty &
Rodgers, 2000: 1.3 months earlier; Hetherington & Kelly, 2002: 4
months earlier in single-mother families, 9 months earlier in step-
father families; Hoier, 2003: 4 months earlier; Jorm et al., 2004:
2.9 months earlier; Surbey, 1990: 4 to 5 months earlier; Wierson et
a., 1993: 5 months earlier). The father-absent effect has not
emerged in African American samples, however (Campbell &
Udry, 1995; Rowe, 2000a).**

Finaly, three studies have examined relations between father
absence—presence and composite measures of pubertal timing (op-
erationalized as levels of pubertal maturation in adolescence, con-
trolling for age). Rowe (2000a) concurrently assessed family com-
position and pubertal status (breast and body curve devel opment)
when girls were approximately 16 years old (SD = 1.7). Father-
absent girls were found to be significantly more sexually devel-
oped than father-present girls (with an effect size of about two
10ths of a standard deviation), but only among Caucasians.

19 Girls were 12 to 13 years old at the seventh grade data collection.
Girls were categorized as having completed pubertal development (sta-
tus = “postpubertal”) on the basis of their scores on the Pubertal Devel-
opment Scale. After adjusting for age and race, the odds ratio increased to
2.97.

1 One possible explanation for this null finding is that the extraordinary
secular trend among African Americans, who to my knowledge experience
earlier pubertal development than any other population (see Herman-
Giddens et al., 1997), has effectively squeezed the variance out of pubertal
timing and thus attenuated its relations with other variables.
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Rowe's (2000a) results must be interpreted with caution, however,
given the late assessment of father absence and the postpubertal
assessment of pubertal timing. In addition, B. J. Ellis et a. (1999)
assessed father absence status at age 5 and then correlated it with
levels of pubertal development in the seventh grade. Similarly,
B. J. Ellis and Garber (2000) assessed father absence status in the
sixth grade and correlated it with seventh grade pubertal develop-
ment. The dependent variable in both investigations was a com-
posite of breast development, body hair growth, and menarcheal
status, controlling for age. Father absence consistently predicted
greater pubertal development, B. J. Ellis & Garber, 2000: r(N =
87) = .30; B. J. Elliset a., 1999: r(N = 163) = .17. In B. J. Ellis
et a. (1999), this correlation increased to .23 (n = 134) when
African Americans were excluded from the analysis. In sum,
although the effect sizes are small, there is widely converging
evidence that father absence predicts earlier timing of sexual
development. More research is needed, however, to determine the
extent of this effect across different racial groups and in non-
Western populations.

Timing of father absence. Based on the concept of a sensitive
period for acquisition of reproductive strategies, a prediction of
paternal investment theory is that earlier onset of father absence
(particularly in the first 5 years of life) will be associated with
earlier pubertal development. Surbey (1990) examined years of
exposure to the biological father before age 10. The anaysis
included the full sample, including father-present girls who would
have all received maximum scores. More years of exposure to the
biological father was associated with later age at menarche, r(N =
1115) = .13. Analogously, Moffitt et al. (1992) and B. J. Ellisand
Garber (2000) examined years of biological father absence prior to
puberty. Their analyses included only the subsets of girls who had
been exposed to father absence. More years of father absence was
associated with earlier age at menarche, Moffitt et al.: r(n =
143) = —.12, and more pubertal development at seventh grade,
B. J. Ellis and Garber: r(n = 47) = .13. Further, Quinlan (2003;
N = 10,135) compared hazard functions for early menarche for
girls who experienced parental separation at either 0-5 years of
age, 611 years of age, or 12—17 years of age. Using father-present
girls as the reference group, the hazard ratio monotonicaly de-
creased, from 1.80 to 1.49 to 1.18, with later age at parenta
separation. In sum, consistent with the theory, the available evi-
dence suggests that girls who experience father absence from an
earlier age tend to experience earlier pubertal development.

Father involvement in the family. Another prediction of pater-
na investment theory is that close father—daughter relationships
(e.q., frequent father—daughter interactions, father—daughter cohe-
sion) and father—mother relationships in early childhood forecast
later pubertal timing in daughters. To test the father—daughter
prediction, B. J. Ellis et al. (1999) collected mother-reported data
on the amount of time that fathers spent taking care of their
daughters during the first 5 years of life and conducted home
observations of father—daughter and mother—daughter interactions
at age 5. Consistent with the theory, results showed, first, that more
time spent by fathers in childcare was associated with later puber-
tal timing in daughters; that is, less pubertal development by
daughters in the seventh grade, controlling for age, r(N = 173) =
—.23. Thisrelation held even in the subset of familiesin which the
fathers had been present in the home throughout their daughters
entire childhood, r(n = 107) = —.24. Second, greater father—
daughter affectionate—positivity during the home observations was

associated with later pubertal timing in daughters, r(n = 41) =
—.43. (All of the father—daughter observations were conducted in
father-present homes.) Third, although both mother—daughter and
father—daughter affectionate—positivity were associated with later
pubertal timing in daughters, only father—daughter affectionate—
positivity made a unique contribution to the prediction of daugh-
ters' puberty (after controlling for the quality of mother—daughter
relationships), B(n = 40) = —.36. Fourth, when father—daughter
affectionate—positivity and father—daughter coercive control were
entered into the regression equation together, both variables
uniquely, significantly, and additively predicted later pubertal tim-
ing in daughters. Because the affectionate—positivity and coercive
control measures were both sensitive to frequency of father—
daughter interactions, it may be that more father—daughter inter-
action or involvement per se, whether positive or negative, delays
pubertal maturation in daughters (as also suggested by Steinberg,
1988; see earlier discussion). In total, consistent with the theory,
these data suggest that amount of paternal care and father—
daughter interactions beginning early in life are associated with
later pubertal development in daughters.

Severa studies have also examined links between parents’ re-
lationship quality and daughters' puberta timing. B. J. Ellis et al.
(1999) assessed both levels of supportiveness and severity of
conflict in the parental dyad (on the basis of interviews with the
mothers) when daughters were 5 years of age. Only the support-
iveness variable significantly correlated with pubertal timing:
More supportive mother—father relationships forecast less pubertal
development by daughters in the seventh grade, controlling for
age, r(N = 162) = —.25. Similar results were reported by B. J.
Ellis and Garber (2000), who found that better dyadic adjustment,
as reported by mothers when daughters were in the sixth grade,
predicted less age-adjusted pubertal development by daughtersin
the seventh grade, r(N = 74) = —.37. In addition, a number of
studies have examined relations between marital quality and age at
menarche in daughters, but these have either collected marita
quality and menarche data concurrently in adolescence (Wierson et
al., 1993) or retrospectively in adulthood (Kim & Smith, 1998a,
1998b; Kim et al., 1997; Romans et al., 2003). These methods do
not allow plausible inferences to be drawn regarding the direction
of causation. Nonetheless, most of these studies have reported
significant associations between higher marital quality (e.g., more
happy marital relations, less marital conflict) and later ages at
menarche (Kim & Smith, 1998b; Kim et a., 1997; Romans et al .,
2003). In sum, converging evidence from both prospective and
retrospective studies indicates that better quality relationships be-
tween mothers and their male partners correlates with later puber-
tal timing in daughters.

Sepfather presence.  The evolutionary logic underlying poten-
tial relations between exposure to unrelated men and girls’ puber-
tal timing is not well developed (but see B. J. Ellis, 2002; B. J. Ellis
& Garber, 2000; Surbey, 1990). There are several ways of ap-
proaching this question. One is to conceptualize stepfathers and
other mating partners of the mother as indicators of parenta
reproductive strategies; that is, as indicators that male-female
relationships are unstable and paternal investment is unreliable and
unimportant. From this perspective, the important variable should
be number of different male partnersin the home and the mother’s
sexual behavior and attitudes toward men more generally. Accord-
ingly, the presence of a single, long-term stepfather could be a
protective factor against early maturation, whereas a succession of
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different male partners would be expected to increment risk. Un-
fortunately, no one has studied the effects of mothers sexua and
repartnering behavior, as experienced by father-absent girls in
early and middle childhood, on timing of pubertal development.

Another approach is to conceptualize “father figures’ (stepfa
thers and other cohabitating partners of the mother) asindicators of
a degraded family environment. A simple prediction from this
perspective is that earlier exposure to father figures (i.e., longer
exposure to the degraded environment) should be associated with
earlier pubertal maturation. This prediction is almost certainly too
simplistic, however, because it does not take into account the
quality of the father figures investment in the family. A more
complex prediction is that the relation between duration of expo-
sure to father figures and timing of pubertal development in
daughters will be moderated by the quality of the father figure's
investment in and relationships with family members. Along these
lines, B. J. Ellis and Garber (2000, Figure 3) found that girlsin
families with father figures tended to experience early pubertal
development only when the relationship between the mother and
the father figure was quite stressful. B. J. Ellis and Garber also
reported a significant correlation between the age of the daughter
when the father figure came into her life and timing of pubertal
development, r(n = 31) = —.37. Quinlan (2003), however, failed
to replicate this relation. Viewed in light of the current modera-
tional hypothesis, this failure is not surprising.

Finally, exposure to father figures may operate as a trigger
among prepubertal girls to accelerate pubertal development in the
presence of a genetically appropriate (i.e., unrelated) adult male.
Thisis awidespread phenomenon among mammalian species (see
Possible Mechanisms: The Male Effect) and has been given vari-
ous names such as the ram effect and the boar effect. For example,
over a 13-year period in a stable colony of hamadryas and hybrid
baboons at the Madrid zoo, the average age of menarche (first
signs of sexual swelling) was 173 weeks (Colmenares & Gomen-
dio, 1988). Asistypical of captive primates, this age at menarche
was considerably lower than has been reported for baboons in the
wild (Sigg, Stolba, Abegglen, & Dasser, 1982). Nonetheless, with
the introduction of 3 unfamiliar and genetically unrelated adult
males into the colony, the average age of menarche dropped by a
full year, or 30%, to 121 weeks. Colmenares and Gomendio (1988)
reported that immature females responded within 2—3 months of
the novel males entry into the group and tended to synchronize
their first estrus.

A carefully designed study by Mekos, Hetherington, and
Clingempeel (1992) suggests that a similar effect may operate
among humans. The research consisted of 71 families with a
daughter between the ages of 9 and 13 at Time 1. Twenty-eight
girls lived in biologicaly intact families; 22 in divorced, single-
mother families; and 21 in remarried, stepfather families. Remar-
riage had occurred within 5 months of the beginning of the project.
Dummy variables were created that contrasted (&) girlsin single-
mother families with al others (male absence) and (b) girls in
stepfather families with all others (stepfather presence). Pubertal
status was assessed both at Time 1 and Time 2 (2 years later) on
the basis of menarcheal status, breast development, and body hair.
After controlling for pubertal development at Time 1, stepfather
presence, but not male absence, predicted significantly greater
pubertal development at Time 2. Analogous to the findings with
hamadryas baboons, these data raise the possibility that prepuber-

tal girls respond to an unrelated adult male in the home by
increasing tempo of pubertal maturation.

In addition, various researchers have reported comparisons be-
tween girls living in biologically intact, single-mother, and step-
father familiesin average ages at menarche (Hetherington & Kelly,
2002; Hoier, 2003; Rowe, 2000a; Surbey, 1990). None of these
studies, however, either controlled for initial levels of pubertal
development or considered timing of stepfather exposure, duration
of stepfather exposure, number of different father figures, or
quality of the father figures investment in the family. It is not
surprising that these investigations have produced mixed results.
The potential effects of father figures on girls' pubertal develop-
ment are complex, and theory and research are needed that em-
brace this complexity.

Are father effects distinct from stress?  An assumption of psy-
chosocia acceleration theory is that it is not father absence per se
but a variety of other stressors associated with father absence
(e. g., divorce, poverty, conflictual family relationships) that pro-
voke early sexual maturation in daughters (Belsky et a., 1991, p.
658; Chisholm, 1999, p. 162). This raises an important question:
Are the effects of paternal investment on daughters' sexual devel-
opment distinct from the effects of stress, including family rela-
tionship stress more generally? Surbey (1990) was the first to
address this question by collecting retrospective data both on years
of father presence and number of stressful life eventsin the first 10
years of life. These two measures were negatively correlated,
r(N = 1127) = —.31. As predicted by psychosocia acceleration
theory, more stressful life events were associated with earlier age
at menarche, r(N = 1104) = —.14. Nonetheless, the correlation
between years of father presence and age at menarche—though
dightly reduced, r(N = 1115) = .09—remained statistically sig-
nificant after partialing out the life events measure.

Surbey’s (1990) data are consistent with the notion of multiple
unique influences on pubertal timing, including independent ef-
fects of father presence. This conclusion has been supported by
subsequent prospective research showing that father absence and
stressful family relationships each uniquely and significantly pre-
dict earlier timing of puberty in daughters (B. J. Ellis & Garber,
2000; Moffitt et a., 1992). Finadly, B. J. Ellis et a. (1999)
collected a variety of measures of familial and ecological stress
and paternal investment in early childhood and examined their
pattern of relations with pubertal timing. A more specific father-
effects model fits the data better than a more general stress model.
As B. J. Ellis et a. (1999) concluded, “In total, the present data
suggest that the quality of fathers' investment in the family is the
most important feature of the proximal family environment relative
to daughters pubertal timing” (p. 398). Taken together, these
studies are consistent with the hypothesis that quality of paternal
investment constitutes a unique path to timing of pubertal devel-
opment in daughters.

Summary. Paternal investment theory provides the foundation
for a series of predictions about the role for fathers and other men
in regulation of girls' pubertal timing. Although the theory began
with a focus on father absence versus presence, it has since been
elaborated to include multiple dimensions of paternal investment
(e.g., the dimensional quality of paterna involvement in father-
present homes, quality of father—mother relationships, the effects
of father figures) and specifically conceptualizes father effects as
distinct from the more general effects of familial and ecological
stressors. Paternal investment theory has now been tested in a
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number of investigations and has received provisional empirical
support. In well-nourished populations, girls from father-absent
homes tend to experience earlier pubertal development than do
girls from father-present homes, and the earlier father absence
occurs, the greater the effect. There is also initia longitudina
evidence that within father-present homes higher levels of paternal
caretaking and involvement are associated with later pubertal
development in daughters. In addition, converging results from
both prospective and retrospective studies indicate that better
quality relationships between mothers and their male partners
predict later pubertal timing in daughters. The possibility that
father figures accelerate girls' pubertal timing is intriguing but in
need of further theoretical development and empirica testing.
Finally, thereis consistent evidence that quality of paternal invest-
ment uniquely predicts timing of pubertal development in daugh-
ters independently of other aspects of the family ecology.

Possible Mechanisms; The Male Effect

Reproductive development in mammals is often regulated by
social cues. In avariety of species—mice, rats, gerbils, lemmings,
musk shrews, prairie voles, prairie dogs, pigs, goats, red deer,
cows, marmosets, tamarins, baboons— contact with members of
one's natal group inhibits female pubertal development, whereas
exposure to unfamiliar adult males accelerates it (Amoah & Bry-
ant, 1984; Clark & Galef, 2002; Fisher, Meikle, & Johnstone,
1995; Hoogland, 1982; Sanders & Reinisch, 1990; Sigg et al.,
1982; Vandenbergh, 1983). Interactions with conspecifics presum-
ably influence pubertal timing through neural and chemosensory
mechanisms that affect the production and secretion of GnRH and
related gonadal processes. One class of external cues that acts both
to inhibit and stimulate maturation of the HPG axis is pheromones
(Bronson, 1989; Vandenbergh, 1983): “airborne chemical signals
that are released by an individual into the environment and which
affect the physiology or behavior of other members of the same
species’ (Stern & McClintock, 1998, p. 177). Pheromones are
encoded through olfactory channels and can impact reproductive
endocrinology either alone or in combination with visual, auditory,
and tactile stimuli from conspecifics (Bronson, 1989; Solomon,
Vandenbergh, Wekesa, & Barghusen, 1996; Vandenbergh, 1983;
Widowski, Ziegler, Elowson, & Snowdon, 1990).

Social inhibition of pubertal development by adult females has
been widely reported in the literature. For example, in anumber of
Callitrichid primates, only the dominant female becomes pregnant,
and subordinate females either do not experience onset of ovula-
tion or have impaired ovulatory function (Saltzman, Schultz-
Darken, & Abbott, 1997; Vandenbergh, 1983; Ziegler, Snowdon,
& Uno, 1990; see aso above, Psychosocial Models of Pubertal
Timing: |. Stress-Suppression Theory). Although the focus of most
research in this area has been on the suppressive effects of the
breeding female or other female group members, an emerging
literature now suggests that the presence of any familiar members
of the natal group, male or female, including siblings, can retard
female pubertal development (Clark & Galef, 2002; Hoogland,
1982; Schadler, 1983; Widowski et al., 1990).

The accelerating effect of unfamiliar adult males on female
pubertal maturation—"“the male effect’—has been extensively
studied. The nature of the male effect appears to be contingent on
severa physical and social factors. First, immature male stimuli
are ineffective. Experimental research in which gilts were either

exposed to juvenile or adult boars (Kirkwood & Hughes, 1981)
and in which female mice were either exposed to juvenile or adult
male urine (Drickamer & Murphy, 1978) indicates that only ex-
posure to adult males and their pheromones accelerates female
puberty. This conclusion is consistent with human research show-
ing no differences in pubertal timing between girls who attend
same-sex versus mixed-sex schools (Douglas, 1966). Second, ac-
celeration of puberty following exposure to adult males is only
partly attributable to pheromones; chemical signals are most ef-
fective in combination with visual, auditory, and tactile cues
(Dellovade, Hunter, & Rissman, 1995; Solomon et al., 1996;
Vandenbergh, 1983; Widowski et al., 1990; Widowski, Porter,
Ziegler, & Snowdon, 1992). Direct physical contact appears to be
especialy important. Third, not all adult males are of equal stim-
ulus value. In mice, acceleration of female puberty occurs only in
response to the urine of dominant males (Lombardi & Vanden-
bergh, 1977). In pigs, boars with high libido are more effective at
stimulating female puberty than are boars with low libido (P. E.
Hughes, 1994). Fourth, females at different stages of physica
development respond differently to exposure to adult males. In
gilts, prepubertal exposure to boarsis most effective at stimulating
puberty, whereas boar exposure beginning at very young ages
tends to delay puberty (Izard, 1983). Similarly, only heifers above
a certain weight accelerate puberty in response to bull urine,
presumably because of immaturity in lighter heifers (Izard, 1983).
Prepubertal female mice also accelerate puberty in response to
adult male urine; however, this effect is enhanced by previous,
preweaning exposure to the urine of other adult males (Caretta,
Caretta, & Cavaggioni, 1995). Findly, there may be a synergism
between exposure to adult males and experiences of stress. In gilts,
a combination of frequent boar exposure and trailer-transport
stress was found to be more effective at stimulating puberty than
frequent boar contact alone (transport stress alone did not alter
pubertal timing; P. E. Hughes et al., 1997). Perhaps the initial
increase in gonadotropin that occurs in response to acute stress
(Rivier & Rivest, 1991) increases the female's susceptibility to the
male effect.

What is the relevance to humans? There is now clear evidence
of regulation of women’s reproductive functioning by pheromones
(Monti-Bloch, Jennings-White, & Berliner, 1998; Sanders &
Reinisch, 1990; Stern & McClintock, 1998). For example, con-
trolled experimental studies have shown that exposure to phero-
mones produced by men’s axillary sweat glands reduces variability
in women's ovarian cycles (Cutler et al., 1986) and that exposure
to pheromones produced by other women’s axillary sweat glands
aters the timing and length of ovarian cycles (Preti et al., 1986;
Stern & McClintock, 1998). These data raise the question: Are
there pheromones that accelerate or inhibit pubertal development
in human females?

Although no experimental research has directly investigated this
question, the possibilities are intriguing. Two lines of inquiry have
provided indirect support for the hypothesis that contact with
members of one’s natal group inhibits girls' pubertal development.
First, as reviewed above (see Psychosocia Models of Pubertal
Timing: Il. Psychosocial Acceleration Theory and Psychosocia
Models of Pubertal Timing: Ill. Paternal Investment Theory),
cohesive family relationships and frequency of contact with bio-
logical parents are associated with later pubertal timing in daugh-
ters. Along these lines, Burger and Gochfeld (1985) have hypoth-
esized that menarche will occur later in girls whose mothers are at
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home throughout the day than in girls whose mothers work outside
of the home.*® Second, girls from larger families generally attain
menarche later than girls from smaller families (reviewed in Ma
lina, Katzmarzyk, Bonci, Ryan, & Wellens, 1997, see especialy
Table 6). Although this effect is routinely attributed to SES, later
menarche in large families has been documented in a number of
well-nourished populations in which SES and age at menarche are
uncorrelated (Malina et a., 1997). In total, consistent with the
animal literature, family crowding, cohesiveness, and physical
interaction may inhibit pubertal development.

The phenomenon of accelerated female pubertal development in
response to contact with unfamiliar adult males may aso have
relevance to humans. Animal studies provide the basis for a set of
hypotheses. Girls should be most likely to accelerate pubertal
development when (&) an unrelated adult male moves into the
home at or around the age of gonadarche, (b) there is substantial
direct interaction and physical contact between the girl and the
adult male, (c) the male's physiological traits embody high stim-
ulus value (perhaps high testosterone; VVandenbergh, 1983), and
(d) there is substantial stress in the family environment. The
proposed synergism between exposure to adult males and familial
stress is consistent with the work of B. J. Ellis and Garber (2000),
as described above (see Sepfather presence). Another relevant
issue, though unresolved in the animal literature, is whether re-
peated exposure to the same unrelated adult male or exposure to a
series of different unrelated adult males is more effective at stim-
ulating puberty.

Itislikely that all four of the preceding conditions are often met
in the case of sexua abuse of stepdaughters. Four studies have
investigated relations between sexua abuse and timing of pubertal
development (Herman-Giddens, Sandler, & Friedman, 1988; Jorm
et al., 2004; Romans et al., 2003; Turner, Runtz, & Galambos,
1999), and in each investigation a history of sexual abuse was
associated with earlier puberty. Jorm et a. (2004) and Romans et
al. (2003) both used large, random community samples, which are
useful for establishing effect sizes. Jorm et a. found that girls who
were sexually abused in childhood (up to age 16) experienced
menarche an average of 6.4 months earlier than girls who were not
sexually abused. Romans et al. found that girls who were sexualy
abused prior to menarche had odds 1.6 times higher of experienc-
ing menarche before age 12 than did girls who were not abused
(32% vs. 20%). Of the girls who were sexually abused (n = 97),
girls whose abuse lasted for more than 1 year had odds 3.5 times
higher of experiencing menarche before age 12 than did girls
whose abuse lasted for less than 1 year (63% vs. 18%). The odds
ratio increased to 5.35 after adjusting for family structure and
parent—child relationships. It is important to note, however, that
none of these studies was able to establish that sexua abuse
occurred prior to puberty. Both Jorm et a. and Turner et al. (1999)
used measurement procedures that encompassed some postmenar-
cheal experiences of sexual abuse. Although Herman-Giddens et
al. (1988) and Romans et al. both assessed sexual abuse prior to
menarche, early pubertal changes would have already been under
way in many of the girls they studied.

In sum, the direction of causation remains an open question.
Herman-Giddens et al. (1988) speculated that early development
of secondary sexual characteristics may increase the probability of
achild becoming avictim of sexual abuse. In Romans et a. (2003),
most cases of sexual abuse occurred prior to menarche but during
the early stages of the pubertal transition. Consistent with the

animal literature reviewed above, it may be that prolonged intimate
contact between men and prepubertal or peripubertal girls, partic-
ularly contact lasting more than a year, accelerates maturation of
the HPG axis. The data of Mekos et a. (1992), as described above
(see Sepfather presence), are not inconsistent with this hypothesis.
Further research is needed.

Criticisms of Psychosocial Acceleration and Paternal
Investment Theories

Psychosocial acceleration and paternal investment theories have
been challenged in the literature on a number of grounds. The most
compelling empirical critique has been offered by behavior genet-
icists. Theoretical critiques have come from within the fields of
evolutionary psychology and biology.

The Behavior Genetic Critique

An important limitation of all of the human research on ante-
cedents of pubertal timing reviewed in this article is that it is not
genetically informative. The psychosocial models of pubertal tim-
ing presented herein rest on the concept of conditional reproduc-
tive strategies, that is, they emphasize environmentally triggered
processes that shunt individuals toward given reproductive strate-
gies. An aternative explanation, however, is that individua dif-
ferences in pubertal timing and associated characteristics represent
heritable reproductive strategies, which result from genetic differ-
ences. Consider the following two related possibilities.

First, as reviewed below (see Psychosocial Models of Pubertal
Timing: 1V. Child Development Theory), girls who mature earlier
tend to exhibit earlier onset of sexual activity and earlier age of
first marriage and first birth. This covariation may occur because
early pubertal timing results in precocious sexual and reproductive
behavior or because pubertal, sexual, and reproductive timing are
genetically correlated traits (Rowe, 2002). Early reproduction in
turn is associated with increased probability of divorce and lower
quality paternal investment (e.g., Amato, 1996; Bennett, Bloom, &
Miller, 1995). Because mothers who are early maturers tend to
have daughters who are early maturers (see Sources of Variationin
Pubertal Timing), the correlation between family environments
and timing of pubertal maturation in girls may be spurious; that is,
it may ssimply be due to genetic transmission of pubertal timing
and associated characteristics (e.g., Belsky et a., 1991; Kim &
Smith, 1998a; Rowe, 2000a; Surbey, 1990).

The correlational methods used by researchers to examine rela
tions between social environments and pubertal timing cannot rule
out this alternative explanation; indeed, Moffitt et al. (1992) em-
braced just this interpretation upon reporting linkages between
early experience and pubertal timing. However, many researchers
have incorporated control variables into their analyses to account,
at least in part, for possible genetic influences. These controls have
included child s initial level of pubertal development (N. B. Ellis,
1991; Graber et a., 1995; Steinberg, 1988), mother's age at
menarche (Campbell & Udry, 1995; Graber et a., 1995; Kim &
Smith, 1998a; Surbey, 1990), mother’s sexual and reproductive

12 |n testing this hypothesis, it would be important to control for father—
daughter contact, given that maternal employment may be negatively
correlated with paternal involvement.
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history (B. J. Ellis & Garber, 2000; Kim & Smith, 1998a; Quinlan,
2003), and daughters physical characteristics such as weight,
percentage of body fat, and biliac diameter (e.g., Campbell &
Udry, 1995; Graber et al., 1995; Moffitt et al., 1992). In most cases
the observed relations between family environment and pubertal
timing have not been meaningfully atered by inclusion of these
control variables. Nonetheless, genetically controlled research de-
signs that incorporate environmental measures are greatly needed,
as researchers cannot be certain by any means that the controls
implemented to date fully take into account biological inheritance.

Second, Comings et a. (2002) have proposed a more specific
version of the genetic transmission theory based on a variant of the
X-linked androgen receptor gene. According to Comings et al.,
fathers carry X-linked genes that are associated with aggression
and impulsivity, sexual promiscuity, and associated patterns of
marital conflict and dissolution. These genes are transmitted to
daughters, in whom they are associated with paternal absence,
earlier age at menarche, and precocious sexual activity. Comings
et a. found support for this theory in molecular genetic research
with two clinical samples (males hospitalized for substance abuse,
female outpatient volunteers for a weight control program). Jorm
et a. (2004), however, found no support for the theory in two
epidemiological molecular genetic studies using general popula-
tion samples. Further research is needed to reconcile these contra-
dictory results, as the current balance of evidence does not yet
permit evaluation of the X-linked genetic transmission theory.

Finally, Belsky (2000) has proposed that the environmental and
genetic transmission models could both be right but that each
applies only to a subset of the population. Specificaly, covariation
between childhood experiences and timing of puberty may be
primarily genetic for some individuals but not for others. In an
extensive review of the literature, Belsky (2004) has documented
wide variation between children in the extent to which they are
affected by particular styles of parenting or other aspects of chil-
drearing (see also Boyce & Ellis, in press). Such variation appears
to have a substantial genetic basis (see Caspi et al., 2002, 2003).
Indeed, Caspi et al. (2002, 2003) have argued that the very reason
why molecular genetic studies, such as those reported above by
Comings et a. (2002) and Jorm et a. (2004), so often prove
inconsistent in their findings is because gene—environment inter-
actions are likely to be widespread, and sampling from different
populations may well lead to different proportions of individuals
who are and are not susceptible to a particular environmental
experience. In sum, the psychosocial acceleration and paternal
investment theories of pubertal timing may apply only to those
subsets of the population who are genetically susceptible to rearing
influences.

An Evolutionary Theoretical Critique

The psychosocial acceleration and paternal investment theories
of pubertal timing have also been challenged on conceptual
grounds (Bailey et al., 2000; Rowe, 20003, 2000b). This challenge
concerns the evolutionary logic underlying early experiential cal-
ibration of reproductive strategies. Bailey et al. (2000) suggested
that paternal investment theory necessitates several rather strong
assumptions about ancestral social environments:

First, in ancestral environments, frequent shifts must have occurred
between high and low paternal investment mating systems (respec-

tively, “Dads’ and “Cads’ [Wilson, 1994]). Such shifts would be
necessary for the evolution of such a complex, contingent adaptation.
Second, although frequent shifts must have occurred within popula-
tions over time, in general, fathers' behavior must have been areliable
indicator of paternal investment at daughter’'s age of reproduction;
cross-generational changes in mating system would disrupt father—
daughter signaling. Third, within ancestral breeding populations, men
would have needed to be rather homogenous in their sexua strategies
(nearly dl “Dads’ or all “Cads”). Otherwise, there would be little
benefit to a daughter drawing inferences about the likelihood of
paternal investment from her father's behavior. (p. 538)

This critique has been further articulated by Kanazawa (2001):

Assume that 50% of men in a society comprises “cads’ and the other
50% “dads’ (Draper and Harpending, 1982, 1988). Further assume
that there is no inherited tendency for girls to mate with one kind or
the other; daughters of women who mated with cads are no more
likely to mate with cads than those of women who mated with dads.
... Inthissituation, if girls from father-absent homes experience early
puberty and adopt a more promiscuous reproductive strategy (mating
without long-term commitment), then their strategy will be just as
likely to be maladaptive as to be adaptive because they will be just as
likely to mate with a dad as with a cad. The same is true of girls from
father-present homes. If they delay their puberty and avoid sexua
promisculity, their strategy will be just as likely to be maladaptive as
to be adaptive because they will be just as likely to mate with a cad
as with a dad. Under such circumstances, any evolved tendency to
take cues from the mating situations of their mothers, asis posited by
the model, will not be selected. (p. 330)

These critiques contend that it would be maladaptive for girls to
use childhood exposures to fathers' and mothers' reproductive
strategies as a basis for calibrating development of their own
reproductive strategies unless there is homogeneity within
populations.

Developmental plasticity is necessarily a constrained process.
Although it would seem advantageous for individuals to respond to
environmental changes quickly, appropriately, and with maximal
flexibility throughout their lives, high levels of responsiveness are
not always either possible or desirable. Instead, for many pheno-
typic characteristics, individuals have been selected to register
particular features of their childhood environments as a basis for
entraining relevant developmenta pathways (e.g., Boyce & Ellis,
in press; Chisholm, 1999; Shonkoff & Phillips, 2000; West-
Eberhard, 2003). As discussed in Boyce and Ellis (in press), there
are several reasonsto expect early entrainment. | reiterate only one
of those reasons here: Many complex adaptations are built during
development and cannot be easily rebuilt when environments
fluctuate. For example, age at menarche is influenced by pro-
grammed patterns of gonadotropin release that are established in
utero, when androgen concentrations imprint the fetal HPG axis,
and are subsequently modified by fat accumulation during child-
hood (Cooper, Kuh, Egger, Wadsworth, & Barker, 1996; Koziel &
Jankowska, 2002).

The core issue raised by the preceding critiques, however, is
whether fathers' and mothers' reproductive strategies provide chil-
dren with reliable information about the reproductive opportunities
and constraints that they are likely to encounter in adulthood. As
extensively reviewed by Chisholm (1999), the answer to this
question is amost certainly “yes.” Familial and ecological condi-
tions in childhood prepare individuas for the sociosexua niche
that they are likely to inhabit in adulthood (Belsky et al., 1991).
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This preparation occurs internally through personality develop-
ment and externally through intergenerational transmission of so-
cial and economic resources. These transmissions affect the repro-
ductive opportunities and constraints in nonrandom ways, moving
children into greater alignment with their parents.

Kanazawa (2001) has studied empirically the nature of infor-
mation transmitted by parental reproductive strategies. His starting
assumption was that father presence versus absence and quality of
paternal investment experienced by girls in the home function as
microlevel indicators of the degree of monogamy versus polygyny
in the society at large. Kanazawa conducted cross-cultural analyses
in which he coded for either simultaneous polygyny (pervasive-
ness of polygyny in legally polygynous societies) or serial polyg-
yny (annual divorce rates in legally monogamous societies). These
indices were then correlated with mean age at menarche in each
society, after controlling for race, year of study, and population
measures of health and welfare (per capita GDP and female
literacy rates). Consistent with paterna investment theory, Ka
nazawa found that menarche occurred earlier in societies charac-
terized by higher levels of simultaneous or serial polygyny. These
data are consistent with the proposition that female pubertal timing
is responsive to parental reproductive strategies and that these
strategies (contrary to Kanazawa's, 2001, own criticism quoted
above) provide reliable cues to the macrolevel mating systems that
children mature into. Moreover, quality of parental resources and
investment prepare children more specifically for their likely po-
sition in those mating systems.

Psychosocial Models of Pubertal Timing: 1V. Child
Development Theory

In the preceding section | argued, in line with Draper and
Harpending (1982), Belsky et al. (1991), Chisholm (1999), and
others, that children’s experiences in and around the family (and
particularly childhood exposures to parental reproductive strate-
gies) provide them with reliable information about the reproduc-
tive opportunities and constraints that they are likely to encounter
at adolescence and beyond. Although this information is almost
certainly reliable in a statistical sense, it is far from perfect. Many
factors introduce noise into the system: Weather cycles change,
periods of feast and famine occur, rapid social changes occur, wars
are won and lost, parents and children differ in their sociocom-
petitive competencies, and so forth. The criticism thus remains that
it may be a poor evolutionary choice to calibrate adolescent and
young adult reproductive strategies on the basis of childhood
experiences that are many years out of date (Rowe, 20003, 2000b).

A possible resolution to this problem involves a reconceptual -
ization of the function of pubertal timing. Both psychosocial
acceleration theory and paternal investment theory conceptualize
timing of puberty as part of an integrated reproductive strategy that
(a) is responsive to socia and ecological conditions in childhood
and (b) feeds forward to sociosexual and parental behavior in
adulthood. This feed-forward function probabilistically links ear-
lier pubertal timing not only to earlier onset of sexual activity and
reproduction but also to a more unrestricted sociosexual orienta-
tion characterized by relatively unstable pairbonds, greater number
of sexual partners, and less parental investment (Belsky et 4.,
1991, Chisholm, 1999). Conversely, later pubertal timing is linked
probabilistically to later onset of sex and reproduction, a more

restricted sociosexua orientation, more pairbond stability, fewer
sexual partners, and greater investment in parenting.

By contrast, child development theory, as proposed here, con-
ceptualizes timing of puberty as part of an integrated devel opmen-
tal strategy that conditionally aters the length of childhood in
response to the composition and quality of family environments.
These dterations function to adaptively extend childhood (delay
puberty) in high-quality social developmental environments and to
shorten childhood (accelerate puberty) in adverse social develop-
mental environments. Child development theory converges with
psychosocial acceleration theory and paternal investment theory in
its conceptualization of (a) how childhood experiences affect pu-
bertal timing and (b) how pubertal timing affects timing of onset of
sexual activity and reproduction, but it diverges from these other
theories in its conceptualization of the relation between pubertal
timing and qualitative differences in mating and parenting strate-
gies. The key criterionin child development theory isthe timing of
the pubertal transition from a pre-reproductive state to a reproduc-
tive state, that is, the timing of the change in allocation of re-
sources from physical growth to mating and parenting. The theory
links quality of family environments to timing of pubertal devel-
opment and onset of sexual activity and reproduction but does not
in turn link these reproductive timing variables to qualitative
differencesin mating and parenting strategies (e.g., unrestricted vs.
restricted sociosexual orientation). According to child develop-
ment theory, an important function of childhood experience is to
adaptively coordinate the length of the pre-reproductive period
(pubertal timing) with the value of the child’s social developmen-
tal environment.

Changes in the length of the pre-reproductive period transate
into changes in the timing of the transition to the reproductive
period (i.e., puberty). Thistransition has important implications for
social as well as physical development. Adolescence is character-
ized by a distancing of parent—child relationships and declining
parental investment, increased resistance to parental control and
information, increased orientation toward peer relationships, and
cognitive and emotiona reorganization away from the behavioral
modes of childhood toward participation in adult social, sexual,
and economic activities (Bogin, 1999; Schlegel & Barry, 1991;
Steinberg, 1988; Surbey, 1998). Earlier pubertal development,
therefore, means an earlier transition away from reliance on pa-
rental investment and toward immersion in and dependence on
peer and sexua relationships; later pubertal development means
the opposite.

The human life history is characterized by lengthy infancy and
juvenile periods prior to sexua maturation. Many authors (e.g.,
Bjorklund & Pellegrini, 2002; Bogin, 1999; Geary, 2002; H.
Kaplan, Hill, Lancaster, & Hurtado, 2000) have argued that this
prolonged childhood allows an extended period for brain devel op-
ment; increased flexibility of learning; and the time to acquire
physical, behavioral, and cognitive competencies (e.g., large body
size, child care skills, hunting and food processing skills, socio-
emotional skills). This accrued reproductive potential presumably
trandates into increased survival, productivity, and reproductive
success in adulthood. The implicit assumption is that the benefits
of large body size and accumulated skills and knowledge compen-
sate for the reproductive opportunities lost through prolonged
growth. The costs and benefits associated with earlier versus later
timing of reproductive maturation were described earlier (see The
Life History Approach to Timing of Pubertal Development). Child
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development theory posits that the weighting of these costs and
benefits varies as a function of the quality of the child's social
developmental environment. Specifically, the costs of delayed
maturation—increased probability of mortality prior to reproduc-
tion, longer generation times, shorter reproductive life spans—are
reduced in higher quality environments that facilitate greater de-
velopment of sociocompetitive competencies. Children should be
selected to capitalize on the benefits of high-quality parental
investment, and to reduce the costs of low-quality parental invest-
ment, by contingently altering the period of growth and develop-
ment prior to reproductive maturity.

Developmental mechanisms for adjusting timing of pubertal
maturation in response to experiences in and around the family
may have resulted from along and recurrent evolutionary history
in which (a) different children confronted substantially different
rearing environments; (b) low-quality parental investment signaled
an environment in which parental care and resources were rela-
tively unreliable and/or not closely linked to variation in repro-
ductive success; (c) earlier pubertal transitionsin this context were,
on average, associated with greater reproductive success; (d) high-
quality parental investment signaled a competitive environment in
which variations in offspring quality and success were sensitive to
provision of parental care and resources, and (e) later pubertal
transitionsin this context were, on average, associated with greater
reproductive success.

Relations Between Pubertal Timing and Sexual and
Reproductive Behavior

As stated above, child development theory differs from psycho-
social acceleration theory and paterna investment theory in its
downstream predictions about mating and parenting strategies.
There are areas of agreement and disagreement. First, al of the
theories reviewed in this article converge on the prediction that
earlier pubertal timing will be associated with earlier onset of
sexual activity and reproduction. This uncontroversia prediction
has been tested in dozens of studies and, not surprisingly, has
received substantial support. Most investigations have found that
earlier timing of pubertal development is associated with earlier
ages at first dating, first kissing, and first genital petting (e.g.,
Flannery, Rowe, & Gulley, 1993; Lam, Shi, Ho, Stewart, & Fan,
2002; B. C. Miller, Norton, Fan, & Christopherson, 1998), earlier
ages at first sexual intercourse (e.g., Bingham, Miller, & Adams,
1990; B. C. Miller et a., 1997; Phinney, Jensen, Olsen, & Cun-
dick, 1990), and higher rates of adolescent pregnancy (e.g., Man-
love, 1997; Romans et al., 2003; Udry, 1979). There is aso
extensive cross-cultural evidence, based on natural fertility popu-
lations, that earlier age at menarche is strongly associated with
earlier age at first birth (e.g., Ann, Othman, Butz, & DaVanzo,
1983; Borgerhoff Mulder, 1989a; Udry & Cliquet, 1982). Along
these lines, Rosenberg (1991) found a positive correlation between
age of menarche and age at first birth in Norway over the period
from 1830 to 1960, and the farther back in time, the stronger the
correlation.

Second, psychosocia acceleration and paternal investment the-
ory, but not child development theory, predict that variation in
pubertal timing will be associated with variation in sociosexual
orientation, pairbond stability, partner number, and orientation
toward parental investment. Relatively little is known about the
effects of pubertal timing on these dimensions of mating and

parenting. A search of the literature revealed only six relevant
investigations. Five of these studies explicitly analyzed the relation
between age at menarche and number of sexual partners (Helm &
Lidegaard, 1989; Hoier, 2003; Kim & Smith, 1998b; Kim et al.,
1997; Mikach & Bailey, 1999); none found a significant associa-
tion. Kim et al. (1997) reported that earlier age at menarche was
associated with greater age differences between young women and
their first sexual intercourse partner, but Kim and Smith (1998b)
failed to replicate this relation. Likewise, Kim and Smith (1998b)
reported that earlier age of menarche was associated with greater
number of boyfriends, but Kim et al. (1997) failed to replicate this
relation. Furthermore, Mezzich et a. (1997), analyzing a clinical
sample of teenage girls diagnosed with substance use disorders,
found that earlier age at menarche was associated with higher
levels of risky sexual behavior. Thisfinding isdifficult to interpret,
however, because the measure of risky sexual behavior composited
timing variables (e.g., occurrence of first pregnancy) with promis-
cuity variables (e.g., multiple sexual partners).

Hoier (2003) has conducted the most extensive investigation of
the relations between age at menarche and theoreticaly relevant
mating and parenting variables. Her study included 3 measures of
age at onset of sexua activity (age at first petting, age at first
romantic relationship, and age at first sexua intercourse) and 13
other measures of mating and parenting (lifetime number of sexual
partners, number of sexual partners per year, incidence of sexual
infidelity, inclination toward choosing partners of poor match,
sociosexual orientation, preference for a mate who displays indi-
cators of good parenting, preference for a mate who displays
indicators of good genes, attitudes toward sexual fidelity, ideali-
zation of romantic relationships, desired number of future sexual
partners over the next year, desired number of future sexual
partners over the next 10 years, desired number of future sexual
partners over the rest of one'slife, and attitudes toward investment
in children). Consistent with the literature reviewed above, al 3 of
the age at onset variables had statistically significant associations
with age at menarche in the predicted direction. By contrast, only
1 of the 13 other indices was significantly associated with age at
menarche. Thus, in the same sample, earlier age at menarche was
associated with earlier onset of dating and sexual activity but was
not associated with other theoretically relevant facets of mating
and parenting.

In sum, although earlier timing of puberty clearly predicts
earlier onset of major forms of sexual experience and reproduction,
there is currently no empirical basis for the hypothesis that earlier
timing of puberty leads to a more unrestricted sociosexual orien-
tation, unstable pairbonds, greater number of sexual partners, or
lower parental investment. Admittedly, more research is needed,
given that the small number of studies reviewed above mostly
relied on retrospective data and convenience samples. My point is
not that these limited investigations falsify the hypothesis but
rather that no extant research has supported it. Instead, the evi-
dence to date concurs with the delimited focus of child develop-
ment theory on the timing of sexual and reproductive milestones—
age at first sexua intercourse, age at first pregnancy, age at first
birth—as the reproductive sequel ae of pubertal timing. Contrary to
the psychosocial acceleration and paternal investment theories, the
data do not currently support expanding these timing variables to
include other qualitative aspects of mating and parenting strate-
gies, independent of age at onset.
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It is important to note that child development theory does not
challenge the core idea, which is fundamental to attachment theory
and social learning theory as well as psychosocial acceleration
theory and paternal investment theory, that childhood experience
influences the development of qualitative dimensions of sexual
behavior and parental investment. Rather, child development the-
ory posits that timing of pubertal development is not an interven-
ing factor in these relations. That is, pubertal timing is not a
generative causal mechanism through which experiences in and
around the family influence sociosexual orientation, pairbond sta-
bility, partner number, parental investment strategies, and so forth.

Summary and Evaluation

Child development theory constitutes a revision of some of the
logic and predictions of psychosocia acceleration theory and
paternal investment theory. This revision potentially addresses
three anomalies in these earlier theories. First is the problem of
long-term inference. As Rowe (2000a, 2000b) has argued in his
critique of the psychosocial acceleration and paternal investment
theories, in an uncertain world where conditions can greatly im-
prove or worsen over time, it is a risky proposition for young
children to use parental behavior as a guide to the future some 10
to 15 years later when they will be of reproductive age. Child
development theory avoids the problem of long-term inference by
reconceptualizing the function of childhood experience in relation
to timing of sexua development. According to the theory, an
important function of childhood experience is to adaptively coor-
dinate the duration of childhood (pubertal timing) with the value of
the child’'s social developmental environment. Timing of sex and
reproduction are linked to timing of puberty only because one
follows the other (i.e., puberty marks the transition from the
pre-reproductive to the reproductive phase of the human life cy-
cle). The theory requires no long-term inferences about the future;
the female child is adjusting the timing or tempo of maturation to
capitalize on the benefits, or mitigate the costs, of extant qualities
of parental investment and other social resourcesin and around her
family of origin.

Second is the problem of shared environmental variance. As
discussed earlier (see Sources of Variation in Pubertal Timing),
behavior genetic research has converged on the conclusion that at
least half of the variance in age at menarche is genetic and that the
rest of the variance is attributable to nonshared environmental
effects and measurement error. Although | have criticized these
heritability estimates, argued that there are shared environmental
effects, and have suggested that the independent variables posited
by the current psychosocial models of pubertal timing should have
both shared and nonshared environmenta effects, the relative
paucity of shared environmental variance remains an issue. Bailey
et al. (2000) contended that if father absence and other facets of
parental reproductive strategies provide reliable information to one
sibling about future mating conditions, then they should aso
provide reliable information to other siblings; that is, there should
be shared environmental effects. However, even if it turns out that
shared environmental effects are weak, this does not challenge
child development theory because children are not assumed to be
inferring the macrolevel qualities of the mating system that they
will encounter at reproductive age. Rather, children are inferring
microlevel qualities of their own social developmental environ-
ments. Because “family environments’ in fact constitute multiple

microenvironments inhabited by different siblings (Sulloway,
1996), child development theory is consistent with the predomi-
nance of nonshared environmental influences on pubertal timing.

Third, the absence of relations between pubertal timing and
qualitative aspects of mating and parenting strategies, independent
of age at onset of sexual and reproductive events, poses an anom-
aly for psychosocia acceleration theory and paternal investment
theory but not for child development theory.

Conclusion

What are the nature of environmental influences on timing of
pubertal maturation in girls? If that question had been asked 15
years ago, before the application of life history theory to human
sexual development, the answer would have been very different
from the one presented herein. The answer provided in a 1988
review, for example, included weight and body mass, intensity and
duration of exercise, nutrition, physical illness, number of children
in the family, and altitude (Brooks-Gunn, 1988). The notion that
social experiences influence something as biological and presum-
ably genetic as pubertal timing was not taken seriously, especialy
among psychologically minded students of human development.
That changed with the publication of psychosocial acceleration
theory by Belsky et al. in 1991, which advanced uncanny predic-
tions about relations between family processes and pubertal tim-
ing. That theorizing stimulated the major body of research and
theory reviewed in this article. Life history theory provided the
framework—missing from previous developmental theories—for
conceptualizing psychosocial influences on timing of pubertal
development.

From alife history perspective, there is no single answer to the
question of when puberty should occur. Although genotypic ef-
fects on timing of pubertal development are substantial, these
effects are probabilistic and are best conceptualized as coding for
a reaction norm. Because different points along the spectrum of
pubertal timing are characterized by different fitness costs and
benefits and trade-offs between them, natural selection is unlikely
to favor geneticaly canalized developmental mechanisms that
systematically biasindividuals toward either earlier or later puber-
tal maturation. Rather, selection can be expected to favor adaptive
developmental plasticity in response to particular ecological con-
ditions. The critical questions then become, When should individ-
uals reach sexual maturity? and What are the relevant develop-
mental experiences and environmental cues that bias individuals
(or at least that subset of individuals who are susceptible to
environmental influences) toward relatively early versus late pu-
bertal development?

There can be little doubt that energetics play a key role in
determining timing of pubertal maturation. Variation in the median
menarcheal age across human populations, which ranges from
about 12.0 years to 185 years, cannot possibly be explained
without reference to energy availability. Children who experience
chronically poor nutritional environments, whether assessed indi-
rectly according to SES or directly in dietary studies, tend to
experience relatively late pubertal development. An intervening
endocrine mechanism may be low levels of pituitary gonadotro-
pins. These data provide strong support for the theory that natural
selection has favored physiological mechanisms that track varia-
tion in resource availability and adjust physical development to
match that variation.
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Energetics theory further conceptualizes pubertal timing as a
bioassay of chronic childhood conditions. Ellison (1990, 1996,
2001) posited that females use this bioassay to establish lifetime
set points for reproductive functioning. This leads to the hypoth-
esis that girls who experience relatively early sexual maturation
have greater reproductive capacity than their later maturing peers.
This hypothesis has not been supported. Although earlier age at
menarche has been found to predict higher levels of ovarian
hormonal functioning and earlier reproductive onset, early puberty
does not translate into higher reproductive functioning. Compared
with girls whose ages at menarche are in the average range for
their population, early-maturing girls do not have shorter latencies
between menarche and regular menstrua cycling, are not more
successful at maintaining pregnancies that culminate in live birth,
are not more successful at promoting fetal growth, and are not
more fecund or reproductively successful.

Life history theory conceptualizes timing of pubertal maturation
as atrade-off in distribution of metabolic resources toward differ-
ent strategies of reproduction. Early reproductive development
biases allocation of resources toward short-term (current) repro-
duction and greater number of offspring, whereas later reproduc-
tive development biases resources toward long-term (future) re-
production and greater fitness of offspring. Earlier pubertal
development in girls is associated with earlier age at first sexual
activity and reproduction on the one hand but perhaps lower
offspring quality on the other, as suggested by the literatures on
fetal wastage and fetal growth. In and of itself, timing of pubertal
development is not an indicator of reproductive capacity. Rather,
consistent with life history theory, timing of puberty is an indicator
of different trade-offs in reproductive strategies.

The basic logic of energetics theory has also been generalized to
the psychosocial domain. Theorists such as E. M. Miller (1994)
and MacDonald (1999) have hypothesized that adverse physical or
social conditions, whether experienced as chronically low energy
availability or psychosocia stress, should cause animals in
K-selected speciesto delay pubertal development and reproduction
until predictably better times. This stress-suppression theory has
been supported by neurophysiological research linking activation
of the stress-response systems to suppression of the HPG axis.
Primate studies investigating the stress-suppression hypothesis,
however, have examined only the effects of stress on ovarian
functioning in mature animals and have not examined its effects on
pubertal maturation in younger animals. Overall, the experimental
research linking psychosocial stress to delays in pubertal develop-
ment is scant and inconclusive. Nonetheless, human clinical data
on psychosocial dwarfism as well as demographic studies tracking
increases in age at menarche under war conditions are consistent
with stress-suppression theory and suggest that severe psycholog-
ical stress can inhibit pubertal development.

A key direction for future research involves untangling the
effects of physical and socioemotional stressors on timing of
puberty. Hulanicka's (1999; Hulanicka et al., 2001) research on
Polish school girlsis especially informative in this regard. Within
the same samples, poverty was found to forecast later pubertal
development, and family dysfunction predicted earlier develop-
ment. These data suggest that physical and socioemotiona stres-
sors have independent (and perhaps countervailing) effects on
pubertal timing. Coall and Chisholm (2003) have proposed that the
effects of physical and socioemotional stressors on pubertal timing
are hierarchically ordered, whereby pubertal timing is contingent

firstly on health and nutrition and, when these are adequate,
secondly on socioemational conditions.

Psychosocial acceleration theory and paternal investment theory
share the core assumption that humans have evolved to be sensi-
tive to specific features of their early childhood environments and
that exposure to different environments biases children toward
acquisition of different reproductive strategies. Psychosocia ac-
celeration theory posits that girls whose experiences in and around
their families of origin are characterized by relatively high levels
of interpersonal stress (e.g., negative and coercive family relation-
ships, lack of positive and supportive family relationships) develop
in a manner that speeds rates of pubertal maturation, accelerates
sexual activity, and orients the individual toward relatively unsta-
ble pairbonds and lower levels of parental investment. Paternal
investment theory predicts these same outcomes in response to
family adversity, but it proposes a specia role for fathers and other
men in regulation of girls' sexual development. Both theories have
received reasonable empirical support. Converging evidence from
anumber of methodologically sound studies has indicated that (a)
girls from father-absent homes tend to experience earlier pubertal
development than do girls from father-present homes, and the
earlier father absence occurs, the greater the effect; (b) better
marital quality is associated with later pubertal development in
daughters; and (c) greater parent—child warmth and cohesion pre-
dicts later pubertal development. In addition, there is consistent
evidence that quality of fathers' investment in the family uniquely
predicts timing of pubertal development in daughters indepen-
dently of other aspects of the family ecology. Not all tests of the
theory have been favorable, however. The hypothesis that parent—
child conflict and coercion accelerate pubertal development has
received mixed support.

An extension of Boyce and Ellis's (in press) evolutionary-
developmental theory of stress reactivity was proposed to account
for both inhibiting and accelerating effects of psychosocia stress
on timing of pubertal development. Boyce and Ellis posited that
both highly protective and acutely stressful childhood environ-
ments cause up-regulation of stress reactivity systems. If this
up-regulation inhibits maturation of the HPG axis, then there
should be U-shaped curvilinear relations between levels of support
and social resources versus stress and adversity in early childhood
environments and timing of puberty (see Figure 1). This account,
which concurs with neurophysiological research documenting sup-
pressive effects of stress on the reproductive axis, potentialy
reconciles important contradictions in the literature by explaining
why late pubertal development disproportionately occurs in both
highly supportive and extremely stressful socioemotional
environments.

There are likely to be multiple pathways through which family
relationships or family composition affect pubertal timing. The
possible role of cortisol was discussed. Another possibility, con-
sistent with an extensive animal literature, is that contact with
members of one’'s natal group inhibits pubertal development in
girls, whereas exposure to unfamiliar men accelerates it. The
intervening mechanism is hypothesized to be pheromones, which
are encoded through olfactory channels and can impact reproduc-
tive endocrinology either alone or in combination with visual,
auditory, and tactile stimuli from conspecifics. Direct physical
contact appears to be especialy important. The data on sexual
abuse and pubertal maturation are not inconsistent with this pro-
posed mechanism.
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Psychosocia acceleration theory and paternal investment theory
have been criticized on several grounds. The most severe criticism
is methodological: Correlational research methods that are not
genetically informative have been used to test these theories. The
correlation between family environments and timing of pubertal
maturation in girls could be spurious; that is, it could be due simply
to genetic transmission of pubertal timing and associated charac-
teristics (i.e., selection effects). Although many studies have in-
corporated appropriate control variables to account for possible
genetic influences, correlational methods cannot rule out selection
effects. Experimental research designs are needed to test for the
causal influence of family environments on pubertal timing. This
could be accomplished by incorporating pubertal development
measures into the many randomized, longitudinally designed early
intervention trials that have been implemented to promote more
harmonious or stable family relationships. Other criticisms of
psychosocia acceleration theory and paternal investment theory
include the absence of shared environmenta effects on pubertal
timing in behavior genetic studies, the questionable (but not nec-
essarily totally flawed) logic of basing adult reproductive strate-
gies on early childhood experiences, and the lack of associations
between pubertal timing and other aspects of reproductive strate-
gies specified by the theories.

A proposed revision of these theories— child development the-
ory—addresses these latter three criticisms. Child development
theory conceptualizes timing of puberty as part of an integrated
developmental strategy that conditionally altersthe length of child-
hood in response to the composition and quality of family envi-
ronments. These alterations function to adaptively extend child-
hood (delay puberty) in high-quality socia developmental
environments and to shorten childhood (accelerate puberty) in
adverse social developmental environments. Child development
theory is consistent with the predominance of nonshared environ-
mental influences on pubertal timing, does not require children to
use parental behavior as a guide to the future some 10 to 15 years
later when they will be of reproductive age, and links timing of
puberty to timing of sex and reproduction but not to other quali-
tative aspects of reproductive strategies (e.g., orientation toward
long- vs. short-term mating or high- vs. low-investment parenting).

Much remains to be learned about the effects of family envi-
ronments on pubertal timing. Most critical is the need for geneti-
cally controlled research designs that incorporate environmental
measures. Neurophysiological studies that test for intervening
mechanisms are also greatly needed. Finally, more careful atten-
tion must be paid to the nature of psychosocial effects on pubertal
timing (e.g., sensitive period and other age effects, effects of
chronic vs. acute exposure to stressors, curvilinear relations, inter-
actions between socioemotional and physical stressors). Despite
these complexities, it is my hope that the current review leads to
new knowledge about the causes of pubertal timing in girls and
that this knowledge is ultimately helpful in predicting and control-
ling the pubertal transition.
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