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Psychosocial Antecedents of Variation in Girls’ Pubertal Timing:
Maternal Depression, Stepfather Presence, and Marital and Family Stress

 

Bruce J. Ellis and Judy Garber

 

Drawing on Belsky, Steinberg, and Draper’s evolutionary theory of the development of reproductive strate-
gies, we tested a model of individual differences in girls’ pubertal timing. This model posits that a history of
psychopathology in mothers results in earlier pubertal maturation in daughters, and that this effect is medi-
ated by discordant family relationships and father absence/stepfather presence. The model was supported in a
short-term longitudinal study of 87 adolescent girls. In the primary test of the model, it was found that a his-
tory of mood disorders in mothers predicted earlier pubertal timing in daughters, and this relation was fully
mediated by dyadic stress and biological father absence. In families in which the mother’s romantic partner
was not the biological father, dyadic stress accounted for almost half of the variation in daughters’ pubertal
timing. Stepfather presence, rather than biological father absence, best accounted for earlier pubertal matura-
tion in girls living apart from their biological fathers. We propose that stepfather presence and stressful family
relationships constitute separate paths to early pubertal maturation in girls.

 

INTRODUCTION

 

The onset of pubertal development has typically been
viewed as an important marker of the transition into ad-
olescence and is accompanied by major social and cog-
nitive changes (Conger, 1984; Feldman & Elliot, 1990).
Variations in the timing of pubertal maturation—in
levels of physical and sexual development of adoles-
cents in comparison to their same-age peers—has re-
ceived considerable research attention. The most con-
sistent finding to emerge from the literature is that
early timing of puberty in girls is associated with neg-
ative health and psychosocial outcomes. In particular,
early-maturing girls are at greater risk for breast can-
cer (e.g., Kampert, Whittemore, & Paffenbarger, 1988;
Vihko & APter, 1986), obesity (e.g., Ness, 1991; Wellens
et al., 1992), and teenage pregnancy (e.g., Udry, 1979;
Udry & Cliquet, 1982), and tend to show more distur-
bances in body image, report more emotional prob-
lems such as depression and anxiety, and engage in
more problem behaviors such as alcohol consump-
tion and sexual promiscuity (e.g., Caspi & Moffitt,
1991; Flannery, Rowe, & Gulley, 1993; Graber, Lewin-
sohn, Seeley, & Brooks-Gunn, 1997; Susman, Nottle-
man, Inoff-Germain, Loriaux & Chrousos, 1985).

Although a good deal is now known about the se-
quelae of variations in pubertal timing in girls, rela-
tively little is known about the social and psycholog-
ical antecedents of this variation. Recent theory and
data (e.g., Belsky et al., 1991; Graber, Brooks-Gunn, &
Warren, 1995) suggest that an individual’s experi-
ences during childhood may influence the physiolog-
ical mechanisms that initiate and control timing of
pubertal maturation. The present paper examines an-

tecedents of variation in pubertal timing among ado-
lescent girls. The authors seek to test and extend pre-
dictions derived from an evolutionary model of
individual differences in pubertal timing. These pre-
dictions concern the relation between several forms of
familial stress—maternal depression, family conflict,
and divorce and remarriage—and the timing of pu-
bertal maturation.

Sources of Variation in Pubertal Timing

Individual differences in the timing of pubertal
maturation are influenced by both genes and environ-
ment. Behavioral genetic studies using twin and sib-
ling designs have demonstrated that genetic differ-
ences account for substantial variation in pubertal
timing (Farber, 1981; Kaprio et al., 1995; Treloar & Mar-
tin, 1990). At the same time, however, such studies
have also documented the importance of shared envi-
ronmental influences on age of menarche in girls. Far-
ber (1981) reported that the degree of similarity be-
tween female twins in menarcheal age was positively
related to the degree of consanguinity. Monozygotic
twins reared together were most similar in menar-
cheal age (average difference 
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 2.8 months), followed
by monozygotic twins reared apart (average differ-
ence 
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 9.3 months), followed by dizygotic twins
reared together (average difference 

 

5

 

 12 months).
That monozygotic twins reared apart were similar in
menarcheal timing to dizygotic twins reared together
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suggests that individual differences in onset of men-
arche may be influenced by the degree to which girls
share common environments (as well as common
genes).

Sources of environmental influence on pubertal
timing have both physical and psychosocial compo-
nents. Potential physical influences include factors
such as weight, nutrition, and exercise (Brooks-Gunn,
1988). High levels of exercise, for example, have been
found to delay pubertal maturation in female dancers
(Calabrese et al., 1983; Warren et al., 1991). Potential
psychosocial influences include factors such as family
environment, child behavioral problems, and stress-
ful life events (Belsky et al., 1991). This paper specifi-
cally focuses on psychosocial antecedents of variation
in pubertal timing in young adolescent girls.

The Belsky, Steinberg, and Draper
Evolutionary Model of Pubertal Timing

Belsky, Steinberg, and Draper (1991) have pro-
posed an evolutionary model of psychosocial influ-
ences on the timing of puberty. They posit that “a
principal evolutionary function of early experience—
the first 5 to 7 years of life—is to induce in the child
an understanding of the availability and predictabil-
ity of resources (broadly defined) in the environment,
of the trustworthiness of others, and of the enduring-
ness of close interpersonal relationships, all of which
will affect how the developing person apportions re-
productive effort” (p. 650). Drawing on the concept of
sensitive-period learning of reproductive strategies,
Belsky et al. suggested that humans have evolved to
be sensitive to specific features of their early child-
hood environments, and that exposure to different
environments biases children toward acquisition of
different reproductive strategies. Children whose ex-
periences 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 family relationships) are hy-
pothesized to develop in a manner that speeds rates
of pubertal maturation, accelerates sexual activity,
and orients the individual toward relatively unstable
pair bonds.

In essence, Belsky et al. (1991) proposed that the
context of early rearing “sets” the person’s reproduc-
tive strategy in a way that was likely to have func-
tioned adaptively in that context in the environments
in which humans evolved. Over the course of our nat-
ural selective history, ancestral females growing up
in adverse family environments may have reliably in-
creased their reproductive success by accelerating

physical maturation and beginning sexual activity
and reproduction at a relatively early age, without the
expectation that paternal investment in childrearing
would be forthcoming, and without the precondition
of a close, enduring romantic relationship (Belsky et
al., 1991). As Chisholm (1996 p. 21) suggests, “when
young mammals encounter conditions that are not
favorable for survival—that is, the conditions of en-
vironmental risk and uncertainty indexed by emo-
tional stress during development—it will generally
be adaptive for them to reproduce early.” 

Childhood Stressors and the Timing
of Pubertal Maturation in Girls

The literature on environmental antecedents of pu-
bertal timing has focused on three general classes of
stress: physical stress (e.g., malnutrition, disease, eco-
nomic hardship), socioemotional stress (e.g., harsh
and neglecting family relationships, parental psycho-
pathology), and divorce (presence versus absence of
the biological father).

 

Physical stress.

 

Does physical stress accelerate pu-
bertal maturation in girls? Contrary to the theory of
Belsky et al. (1991), current evidence suggests that
girls are primed to delay pubertal maturation follow-
ing episodes of malnutrition, disease, or metabolic
imbalance (Ellison, 1990; Surbey, 1998). This delay func-
tions to channel energy toward maintenance (survival)
rather than growth and reproduction at a time when
the body is not well prepared to undergo the stressful
and energetically demanding changes of puberty (see
Surbey, 1998). In societies in which there are substan-
tial differences between social classes in access to basic
nutritional resources, girls from higher social classes
experience earlier pubertal timing than do girls from
lower social classes (e.g., early twentieth-century Brit-
ain: Frisch, 1983; Singapore: Aw & Tye, 1970; Hong
Kong: Lee, Chang, & Chan, 1963; Poland: Bielicki,
Waliszko, Hulanicka, & Kotlarz, 1986; Bantu-speaking
South Africa: Burrell, Healy, & Tanner, 1961). These
data are consistent with the secular trend (beginning
at least 150 years ago in England) favoring lower age of
menarche in association with general improvements in
health care and nutrition accompanying moderniza-
tion (Tanner, 1990). Effects of social class on girls’ pu-
bertal timing are generally absent, however, in coun-
tries where lower social classes do not suffer from
systematic malnutrition (e.g., Canada: Surbey, 1990;
Sweden: Lindgren, 1976; New Zealand: Moffitt, Caspi,
Belsky, & Silva, 1992).

 

Socioemotional stress.

 

Although nutritional and in-
fectious perturbations generally slow down growth
and development, socioemotional stressors may have
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the opposite effect on developmental tempo (see, es-
pecially, Chisholm, 1996). Studies of socioemotional
stress are conceptually distinct from studies of physi-
cal stress, as an individual in a physically rich envi-
ronment can still be exposed to high levels of inter-
personal stress in and around the family. Hulanicka
(1999) has specifically compared the effects of physi-
cal and socioemotional stress on maturational tempo
in Polish schoolgirls. Although the Polish data show a
strong main effect of poverty on pubertal timing (i.e.,
poorer girls mature later), Hulanicka’s research sum-
mary demonstrates that various socioemotional stres-
sors in the family (e.g., father absence, parental alco-
hol abuse, prolonged illness of a parent) can lead to
earlier pubertal timing in girls, despite the often
lower socioeconomic and nutritional status of girls in
stressed families.

Longitudinal research has largely supported the
hypotheses that socioemotional stressors are associ-
ated with earlier pubertal timing in girls (e.g., Ellis,
McFadyen-Ketchum, Dodge, Pettit, Bates, 1999; Graber
et al., 1995; Moffitt et al., 1992; Steinberg, 1988). An ad-
equate test of this hypothesis requires assessment of so-
cioemotional stressors prior to adolescence and then as-
sessment of girls’ pubertal timing during adolescence.
(Of course not even this longitudinal design can provide
a truly adequate test of the theory because it cannot rule
out gene effects, as discussed below under Environ-
mental and Genetic Influences.

Moffitt et al. (1992) and Ellis et al. (1999) employed
this research design in separate 8-year longitudinal
studies. In their study of New Zealand girls (
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416), Moffitt et al. found a significant correlation be-
tween mothers’ reports of conflictual family interac-
tions, assessed when their daughters were age 7, and
daughters’ reports of menarcheal age, obtained at age
15. Consistent with Belsky et al. (1991), greater family
conflict predicted earlier menarche. In their study of
American girls (
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 173), Ellis et al. assessed quality
of family relationships in the summer prior to girls’
entry into kindergarten (through direct behavioral
observation and interviews with the mothers) and
then assessed levels of pubertal development in
grade 7 (based on daughters’ self-reports). The as-
sessment of quality of family relationships indexed
both positive and negative dimensions of both
mother–child and father–child relationships. Ellis et
al. found that it was the relative absence of positive,
harmonious parent–child relationships (rather than
the presence of negative, conflictual ones) that fore-
cast early pubertal timing, and that quality of fathers’
investment in the family was the most important fea-
ture of the early family environment in relation to
daughters’ subsequent pubertal timing. The results of

these two long-term studies concur with more short-
term longitudinal studies, which have generally found
that greater parent–child conflict and/or less parent–
child closeness predict earlier or faster pubertal mat-
uration in girls (Graber et al., 1995; Steinberg, 1988; cf.
Mekos, Hetherington, & Clingempeel, 1992, which
did not find an association between quality of parent–
child relationships and speed of daughters’ pubertal
growth).

 

Divorce.

 

A third type of stressor highlighted by
Belsky et al. (1991) is divorce, which is widely viewed
as a stressful life event related to higher rates of mal-
adjustment in adolescents (Emery, 1988). Research on
the effects of divorce on female pubertal timing has
primarily focused on the presence versus absence of
the biological father, as emphasized by Belsky et al.
and previously by Draper and Harpending (1982) in
their work on the role of father absence in shaping re-
productive strategies. Most studies suggest that girls
reared in father-absent homes reach menarche several
months earlier than their peers reared in father-present
homes (Jones, Leeton, McLeod, & Wood, 1972; Mekos
et al., 1992; Moffitt et al., 1992; Surbey, 1990; Wierson,
Long, & Forehand, 1993) and display greater pubertal
development in the seventh grade (Ellis et al., 1999).
Moreover, several studies have found that the longer
the period of father absence, the earlier the onset of
menstruation (Mekos et al., 1992; Moffitt et al., 1992;
Surbey, 1990; cf. Campbell & Udry, 1995, who did not
find evidence that years of father absence had an ac-
celerating effect on menarcheal age).

Separate Mechanisms?

Are father-absent effects on pubertal timing differ-
ent from more general effects of interpersonal stress on
pubertal timing? In their original formulation, Belsky
et al. (1991) hypothesized that divorce would acceler-
ate pubertal maturation in girls specifically because
family disruption is stressful. However, Steinberg
(1992) suggested two reasons why stress is probably
not the operating mechanism. First, family conflict and
father absence are not closely related. Moffitt et al.
(1992) found that family conflict at age 7 and father ab-
sence in childhood were uncorrelated, 
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.01,
and that each contributed unique variance to the pre-
diction of menarcheal age. Second, although mother
absence is at least as stressful as father absence, it does
not appear to have the same relation to daughters’ pu-
bertal timing. Mekos et al. (1992) found that years of fa-
ther absence but not years of mother absence had an
accelerating effect on girls’ pubertal maturation. Sim-
ilarly, Surbey (1990) found that girls who grew up in
father-absent homes, but not those from mother-absent
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homes, experienced earlier menarche than girls who
grew up with both parents present. Taken together,
these data suggest that the mechanisms underlying
father-absent effects on pubertal timing may be differ-
ent from the mechanisms underlying the more general
effects of family stress on pubertal timing, and that
father absence and interpersonal stress in the family may
represent separate paths to early pubertal maturation.

Father Absence versus Stepfather Presence

What is the mechanism underlying possible father-
absence effects on daughters’ pubertal timing? One pos-
sibility is that girls reared in homes without their biolog-
ical fathers present may experience earlier sexual matu-
ration because of increased exposure to unrelated adult
males, especially stepfathers and mothers’ dating part-
ners. Research on a variety of mammalian species (e.g.,
mice, cows, pigs, tamarins) indicates that exposure to
pheromones produced by unrelated adult male conspe-
cifics accelerates female pubertal development (Izard,
1990; Sanders & Reinisch, 1990; Ziegler, Snowdon, &
Uno, 1990). Research on humans has also provided de-
finitive evidence of regulation of women’s reproductive
functioning by pheromones (Stern & McClintock, 1998).
For example, controlled experimental studies have
shown that pheromones produced by men’s axillary
sweat glands reduce variability in women’s menstrual
cycles (Cutler et al., 1986). If, consistent with the animal
literature, human females possess physiological mecha-
nisms that accelerate pubertal maturation in response to
pheromonal stimulation by unrelated adult males, then
exposure to stepfathers and mothers’ dating partners,
rather than absence of the biological father per se,
should most strongly predict early pubertal timing in
girls. This hypothesis is consistent with data reported by
Mekos et al. (1992) showing that girls in stepfather-
present homes experienced faster pubertal growth than
girls in single-mother homes.

Maternal Psychopathology

Major psychopathologies, such as mood disorders
and substance abuse, are strongly predictive of mari-
tal discord, conflictual relationships with children,
and divorce (Beach & Nelson, 1990; Cummings &
Davies, 1994; Downey & Coyne, 1990). Maternal psy-
chopathology, therefore, may be a distal cause of the
marital and family dysfunction that has been found
to predict earlier pubertal timing in girls. A history of
psychopathology in mothers should provoke earlier
pubertal maturation in daughters through its impact
on stressful interpersonal relationships in the family
and father absence/stepfather presence.

Hypotheses

The primary goal of this study was to test an evolu-
tionary model of individual differences in the timing of
pubertal maturation in girls. We used Belsky et al. (1991)
as the guiding framework for this model, but made
some revisions and extensions based on the theoretical
considerations and empirical findings reviewed above.
Specifically, the following set of hypotheses were tested:

1. A history of psychopathology in mothers will
predict earlier timing of pubertal maturation in
daughters, and this relation will be mediated by
stressful family relationships and father absence/
stepfather presence. The measure of maternal
psychopathology used in the current study was
a history of mood disorders.

2. Higher levels of interpersonal stress in the fam-
ily will be associated with earlier pubertal tim-
ing in daughters. The measures of interpersonal
stress in the current study were level of stress in
the mother’s romantic relationship and dys-
functional family relationships.

3. Girls from father-absent homes will experience
earlier timing of puberty than girls from father-
present homes.

4. The amount of time that girls are exposed to un-
related adult males in the home, rather than the
amount of time that girls live without their bio-
logical fathers in the home, will best account for
the relation between father absence and early
pubertal timing.

5. Interpersonal stress and father absence/stepfa-
ther presence will constitute separate paths to
early pubertal timing. The test of this hypothesis
included an analysis of both additive and multi-
plicative effects. The purpose of the multiplicative
analysis was to examine whether stress in the
family environment was an especially strong pre-
dictor of daughters’ pubertal timing in father-
absent/stepfather-present homes.

This set of hypothesized relations is diagramed in
Figure 1.

Environmental and Genetic Influences

The Belsky et al. (1991) model of pubertal timing
rests on the concept of conditional reproductive strat-
egies; that is, it emphasizes environmentally trig-
gered processes that shunt an individual toward a
given reproductive strategy. An alternative explana-
tion, however, is that individual differences in repro-
ductive strategies result from genetic differences.
Consider this possibility: Girls who mature earlier ex-
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hibit earlier age of first marriage and first birth (Udry,
1979; Udry & Cliquet, 1982), which in turn are associ-
ated with heightened levels of family conflict, in-
creased probability of divorce, and increased expo-
sure of daughters to stepfathers. Because mothers
who are early maturers tend to have daughters who
are early maturers (Brooks-Gunn & Warren, 1988;
Garn, 1980), the correlation of familial stressors and
father absence/stepfather presence with early sexual
maturation in daughters may be spurious; that is, it
may be due simply to genetic transmission of the tim-
ing of pubertal maturation (Surbey, 1990).

Although the present study cannot rule out the pos-
sibility that genetic influences account for substantial
variation in the system of relations depicted in Figure 1,
we did collect data relevant to evaluating the specific ge-
netic pathway outlined above. This pathway conceptu-
alizes early onset of reproduction in the mother (i.e.,
early age of first marriage and/or first birth) as mediat-
ing the relation between early pubertal timing in the
mother and later marital and family dysfunction. Early
onset of reproduction in the mother is a link in the chain
explaining why early-maturing daughters inhabit more
stressful family environments. To address this alterna-
tive explanation, additional tests of the model were con-
ducted after partialling out mothers’ age of first mar-
riage and first birth from daughters’ pubertal timing.

 

METHOD

 

Participants

Participants in this study constituted a subsample
of a larger longitudinal study of maternal depression
and adolescent development. The larger study, which

includes three cohorts, consists of 240 children and
their mothers. Of the 240 children, 130 are girls. Girls
in two cohorts completed a measure of pubertal tim-
ing in the seventh grade. The 87 participants in this
study included all girls from these two cohorts for
whom complete data were available at Time 1 and
Time 2 (87 out of 96 girls). Girls in the third cohort did
not receive the puberty measure (due to time con-
straints) and were excluded from the present study.

 

1

 

At first assessment, the average age of the partici-
pants was 12.26 (

 

SD

 

 

 

5

 

 .49, 

 

range

 

 

 

5

 

 11–13). Eighty-five
percent were European American, 12% were African
American, and 3% were other (Hispanic, Asian, Na-
tive American). The sample was predominantly lower-
middle to middle class, with a mean SES (Hollings-
head, 1975) of 41.16 (

 

SD

 

 

 

5

 

 13.52).

1 Participants (N 5 87) and nonparticipants (n 5 43) were
compared on demographic and substantive variables (see de-
scription of variables in the Measures section). Specifically, t
tests were conducted to compare participants and nonpartici-
pants on race (European American versus African American), t(125)
5 1.67 p 5 .10; SES, t(129) 5 22.02, p 5 .05; mother’s age at first
marriage, t(120) 5 1.01, p 5 .38; mother’s age at first birth, t(129) 5
2.40, p 5 .77; presence versus absence of maternal history of de-
pression, t(130) 5 .36, p 5 .71; presence versus absence of the bi-
ological father in the home, t(127) 5 21.18, p 5 .24; mother’s dy-
adic adjustment, t(100) 5 .27, p 5 .79; the Family Relationships
Index, t(123) 5 21.27, p 5 .21; and the Family Assessment De-
vice, t(121) 5 .91, p 5 .37. These t tests indicate that participants
and nonparticipants were not significantly different on any of
the substantive variables used in this study. There was a signif-
icant tendency for participants (M 5 41.26) to have higher SES
than nonparticipants (M 5 36.21), but it is important to note that
variances in SES for participants and nonparticipants were not
significantly different—as indicated by Levene’s test for hetero-
geneity of variance, F(1, 127) 5 .06, p 5 .81—and SES itself was
unrelated to pubertal timing, r(87) 5 2.11, p 5 .32.

Figure 1 Path diagram of proposed psychosocial model of female pubertal timing.
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Procedures

Letters were sent to parents of children in the fifth
grade in a metropolitan public school district during
3 consecutive school years. Parents were invited to
participate in the study and were asked to complete a
brief health history questionnaire about whether they
had ever had any of 24 medical conditions such as di-
abetes, cancer, heart disease, and depression, or if
they had ever taken any of 34 medications. Mothers
who indicated a history of depression or no psychiat-
ric problems were interviewed further. Sixty-seven
mothers in the present sample had a history of mood
disorders (e.g., major depression, dysthymia, adjust-
ment disorder with depressed mood) with a broad
range of severity and chronicity; the remaining 20
mothers were lifetime free of psychopathology.

The daughters were first assessed in sixth grade
(Time 1). An interviewer, blind to the mothers’ psy-
chiatric history, administered a battery of question-
naires to the mothers and children. Another evalua-
tion (Time 2) was conducted approximately one year
after Time 1. The predictor variables were assessed at
Time 1 and pubertal timing was assessed at Time 2.
Only those measures relevant to the present study are
described here.

Measures

 

Mothers’ history of mood disorders.

 

Mothers’ psychi-
atric histories were assessed with the Structured Clin-
ical Interview for DSM-III-R (SCID; Spitzer, Williams,
Gibbon, & First, 1990), which is a semistructured clin-
ical interview from which DSM-III-R (American Psy-
chiatric Association, 1987) diagnoses can be made. In-
terrater reliability of the SCID interviews has been
reported elsewhere: (see Garber, Robinson, & Valen-
tiner, 1997). Because the focus of the larger study was
on maternal depression, extensive information was ob-
tained regarding mothers’ histories of mood disorders,
including the timing of depressive episodes through-
out the daughters’ lifetimes. For the present analyses,
mothers received a score of 0 (not present) or 1 (present)
with regard to their history of mood disorders. 

 

Age of mother at first marriage and first birth.

 

During
the Time 1 interview, mothers were asked how old
they were when they were first married and first gave
birth to a child. Mean age of first marriage was 20.43
(

 

SD

 

 

 

5

 

 3.13) and mean age at first birth was 22.65
(

 

SD

 

 

 

5

 

 3.70).

 

Biological father absence.

 

During the Time 1 inter-
view, mothers were asked to describe their marital
status and the current composition of their house-
hold. Families were classified as father-absent if par-

ticipants reported that the biological father was not
living in the home at Time 1. Of the 97 families in the
study, 47 were father-absent.

 

Age of daughter when biological father moved out.

 

For
the 47 father-absent families, mothers reported the
age of the daughter at the time the biological father
moved out of the home.

 

Age of daughter when first alternative father figure
came into her life.

 

During the Time 1 interview, mothers
reported whether there had ever been an alternative
father figure (not the biological father) in the daugh-
ter’s life. Father figure was defined as a “significant
other” in the mother’s life (e.g., stepfather, mother’s
boyfriend) and excluded male relatives such as grand-
fathers or uncles. In the 47 father-absent families, 25
daughters currently had an alternative father figure
and another 6 had previously had an alternative father
figure. For these 31 families, the mother reported the
age of the daughter when the first alternative father
figure came into her life.

 

Level of stress in mothers’ romantic relationships.

 

Of
the 87 mothers, 74 were involved in romantic rela-
tionships at Time 1 (with either the child’s biological
father, stepfather, or a boyfriend). Mothers’ reports of
the level of stress in their romantic relationships were
obtained at Time 1 using the 32-item Dyadic Adjust-
ment Scale (DAS; Spanier, 1976). The scale was reverse-
scored so that higher scores represented higher levels
of dyadic stress. The DAS has been found to have
high internal consistency and to discriminate between
maritally distressed and nondistressed couples (Span-
ier, 1976). Coefficient 

 

a

 

 in this sample was .96. An in-
spection of the present DAS scores revealed a bimodal
distribution, with clustering of mothers at relatively
high and low ends of the scale. Thus, to meet the as-
sumptions of multivariate analysis, we performed a
median split and coded the mothers below the me-
dian as 0 (low dyadic stress) and above the median as
1 (high dyadic stress).

 

Dysfunctional family relationships.

 

Mothers’ percep-
tions of the quality of the family environment were
assessed at Time 1 with the Family Relationship Index
(FRI; Holahan & Moos, 1983) and the Family Assess-
ment Device (FAD; Epstein, Baldwin, & Bishop,
1983). The FRI is a composite of three scales from the
Family Environment Scale: Cohesion, Expressive-
ness, and Conflict. The FRI has been found to corre-
late with other measures of family functioning (Hoge,
Andrews, Faulkner, & Robinson, 1989), and to have a
one-year stability coefficient of .61 (Billings & Moos,
1985). Coefficient 

 

a

 

 in this sample was .83. The FAD is
a 60-item questionnaire based on the McMaster
Model of Family Functioning (Epstein, Bishop, & Le-
vine, 1978). It contains a subscale measuring General
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Family Functioning and six additional subscales. The
present study used the General Functioning subscale,
which has been found to have good internal consis-
tency and validity (Byles, Byrne, Boyle, & Offord,
1988). Coefficient 

 

a

 

 in this sample was .96.
The FRI and the FAD General Functioning Scale

were highly correlated, 

 

r

 

(87) 
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2

 

.82, 

 

p

 

 

 

,

 

 .001; thus,
the two scales were combined into a composite mea-
sure of “dysfunctional family relationships.” This
measure was computed by standardizing the FRI and
the FAD General Functioning Scale, reverse coding
where necessary so that higher scores indicated greater
dysfunction, and then averaging the two scales.

 

Pubertal timing.

 

Daughters’ self-reported level of
pubertal development was assessed at Time 2 with
the Pubertal Development Scale (PDS; Petersen, Croc–
kett, Richards, & Boxer, 1988) and with additional items
from Morris and Udry’s (1980) index of adolescent
physical maturation. Both scales have shown good in-
ternal consistency and reliability across raters (Morris
& Udry, 1980; Petersen et al., 1988). Girls rated their
breast and hip development, growth spurt in height,
amount of body hair, skin changes, and menarcheal
status. To compute overall pubertal development
scores, individual puberty items were standardized
and averaged. Coefficient 

 

a

 

 was .81. Pubertal devel-
opment scores were then converted into pubertal tim-
ing scores by partialling out daughters’ age. The pu-
bertal timing scores were used in all data analyses.
Higher scores indicated earlier pubertal timing (i.e.,
greater pubertal development in seventh grade, con-
trolling for age).

 

RESULTS

 

Overview

The primary focus of this study was on psychoso-
cial antecedents of pubertal timing in girls. This pre-
sented a challenge because initial data collection oc-
curred when the target children were already in sixth
grade and in varying stages of pubertal development.
It is important, therefore, to distinguish between pre-
dictors that (in all probability) anteceded puberty and
those that could have been caused by puberty (e.g.,
dysfunctional family relationships). We used three in-
dependent variables that were plausible antecedents
of pubertal development: mothers’ history of mood
disorders, absence of the biological father in the
home, and level of stress in the mothers’ romantic rela-
tionships. We present empirical evidence that mothers’
history of mood disorders and father absence were
not caused by variations in daughters’ pubertal tim-
ing. In addition, marital quality shows strong stabil-

ity over time (Porter & O’Leary, 1980; Wierson et al.,
1993) and may provide an index of family stress that
is less directly influenced by child’s pubertal status
than are more general measures of family dysfunc-
tion. Our data analytic strategy was to focus on these
three independent variables in the primary test of the
model and then to conduct secondary tests incorpo-
rating overall family functioning as an additional
marker of stress in the family environment. Means
and standard deviations for all variables, as well as
the correlations among these variables, are shown in
Table 1. The predictor variables were assessed at Time
1 and are based on parents’ reports; pubertal timing was
assessed at Time 2 and is based on daughters’ reports.
Because correlations across different data sources con-
trol for method variance associated with reliance on a
single data source (e.g., scale usage, halo effects), the
correlations with pubertal timing can be considered
conservative estimates of the real relations.

The Mediational Model

We hypothesized that a history of mood disorders
in mothers would predict earlier pubertal timing in
daughters, and that this relation would be mediated
by stressful family relationships and father absence/
stepfather presence (see Figure 1). Further, we hy-
pothesized that stressful family relationships and fa-
ther absence/stepfather presence would constitute
separate paths to pubertal timing. We tested these hy-
potheses in a primary and secondary set of path anal-
yses. In the primary path analyses (

 

n

 

 

 

5

 

 74), we used
dyadic stress as the marker of stressful family rela-
tionships. This 74-family subsample was necessitated
by the use of the DAS, which was only completed by
mothers who were currently involved in romantic re-
lationships. In the secondary path analyses (

 

n

 

 

 

5

 

 87),
we substituted dysfunctional family relationships for
dyadic stress to provide a broader measure of stress-
ful family relationships. Both the primary and sec-
ondary analyses used maternal history of mood dis-
orders (as the marker of maternal psychopathology)
and biological father absence (as the marker of father
absence/stepfather presence). All path analyses were
performed using the EQS program (Bentler, 1993). Pa-
rameter estimates were based on maximum likeli-
hood estimation.

 

Primary path analyses.

 

The initial set of path analy-
ses were referred to as “primary” because they em-
ployed the three primary independent variables used
in this research. In this initial set, the first path analy-
sis tested a direct effects model. Mothers’ histories of
mood disorders were treated as the independent vari-
able and there were direct paths leading from this
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variable to dyadic stress, father absence, and daugh-
ters’ pubertal timing. Although each of the specified
paths was statistically significant, the overall model
did not adequately account for the covariation in the
data, 
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 .02; Comparative Fit
Index (CFI) 
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 .81. As predicted, a history of mood dis-
orders in mothers was associated with earlier puber-
tal timing in daughters (

 

b
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 .34, 

 

p

 

 

 

,

 

 .01), more father
absence (

 

b 5 .45, p , .001), and more dyadic stress
(b 5 .30, p , .01).

The second path analysis tested a partially medi-
ated model. It retained the paths from the direct ef-
fects model, but added paths from dyadic stress and
father absence to pubertal timing. The partially medi-
ated model fit the data very well, x2(1, N 5 87) 5 .07,
p 5 .79; CFI 5 1.00. Comparison of the two path anal-
yses indicated that the partially mediated model pro-
vided a significantly better fit than did the direct ef-
fects model, x2

diff(2) 5 9.58, p , .01. With the inclusion
of the mediators in the second path analysis, the di-
rect path from maternal history of depression to
daughters’ pubertal timing became statistically non-
significant (dropping from .34 to .17).

The third path analysis tested for full mediation
and is shown in Figure 2. The fully mediated model
dropped the direct path from maternal history of de-

pression to daughters’ pubertal timing while retain-
ing the other paths from the partially mediated
model. The fully mediated model fit the data very
well, x2(2) 5 2.04, p 5 .36; CFI 5 1.00. Comparison of
the second and third path analyses indicated that
dropping the direct path from maternal mood disor-
ders to daughters’ puberty did not adversely affect
the fit of the model, x2

diff(1) 5 1.97, p 5 ns. Thus, on
the basis of parsimony (Loehlin, 1992), the third path
analysis provided the best fit to the data and indicates
that the relation between maternal history of mood
disorders and daughters’ pubertal timing was fully
mediated by father absence and dyadic stress. The total
amount of variance explained in daughters’ pubertal
timing was 20% in the fully mediated model.

We also tested for the presence of an interaction be-
tween father absence and dyadic stress in predicting
puberty. A regression analysis was conducted in
which daughters’ pubertal timing was the dependent
variable, dyadic stress and father absence were en-
tered on the first step, and the product term (dyadic
stress*father absence) was entered on the second
step. The product term was computed from centered
variables (as recommended by Jaccard, Turrisi, &
Wan, 1990). The interaction was marginally significant
(b 5 2.20, p , .07), accounting for an additional 4% of

Table 1 Descriptive Statistics and Zero-Order Correlations among Variables

Variable M SD 1 2 3 4 5 6 7 8 9 10

1. Socioeconomic status 41.16 13.52
2. Race (European American 5 0; 

African American 5 1)
.11 .32 232

(87
**
)

3. Maternal history of depression .78 .41 215 207
(87) (87)

4. Mothers’ age at first birth 22.63 3.74 44** 225* 216
(87) (87) (87)

5. Mothers’ age at first marriage 20.43 3.13 35** 204 211 58**
(84) (84) (84) (84)

6. Biological father absence .52 .50 221 20 44** 232** 207
(present 5 0; absent 5 1) (87) (87) (87) (87) (84)

7. Daughters’ age when 4.53 3.40 35* 243** 26 34* 16 b

biological father moved out (46) (46) (46) (46) (42)
8. Daughters’ age at arrival of first 6.47 3.07 22 206 a 12 15 b 46

alternative father figure (30) (30) (30) (28) (30)
9. Dyadic stress .49 .50 221 01 30** 217 210 16 06 253**

(74) (74) (74) (74) (70) (74) (33) (26)
10. Dysfunctional family 2.16 .94 217 13 29** 223* 217 12 03 225 56**

relationships (87) (87) (87) (87) (84) (87) (45) (30) (74)
11. Pubertal timing .05 .66 210 25* 30** 220 208 30** 210 241* 37** 30**

(87) (87) (87) (87) (84) (87) (45) (29) (74) (87)

Note: Decimal points omitted from correlations. Pairwise n in parentheses below correlations.
aAll daughters with alternative father figures also had mothers with a history of depression.
bAll daughters whose biological fathers had moved out and/or who had alternative father figures were classified as father-absent.
* p , .05; ** p , .01.
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the variance in daughters’ pubertal timing. To inter-
pret this interaction, we calculated the correlation be-
tween dyadic stress and pubertal timing in both
father-absent and father-present homes. The interaction
was driven by an especially strong relation between dy-
adic stress and pubertal timing in father-absent homes,
r(33) 5 .67, p , .001. Because the interaction was not
statistically significant, it was not included in the
path analyses. However the meaning and possible
implications of this interaction are examined in later
analyses (see Relation between Dyadic Stress and Pu-
bertal Timing in Father-Absent/Stepfather-Present
Homes).

Secondary path analysis. The secondary path analy-
sis substituted dysfunctional family relationships for
dyadic stress. This change enabled us to use the full
sample in the secondary analysis. The secondary path
analysis attempted to replicate the fully mediated
model that is shown in Figure 2. This secondary path
analysis fit very well, x2(2) 5 1.59, p 5 ns; CFI 5 1.00.
All paths were significant, p , .01, and the modifica-
tion indices did not suggest any additions or subtrac-
tions from the model. For the two paths leading to
daughters’ pubertal timing—dysfunctional family re-
lationships and father absence—the bs were both .27.
The total amount of variance explained in daughters’
pubertal timing was 16% in the secondary analysis.

In sum, the mediational model was supported by
the data: A history of mood disorders in the mother
predicted earlier pubertal timing in the daughter, and
this relation was fully mediated by stressful interper-
sonal relationships in the family and father absence.
In addition, the hypothesis that stressful interper-
sonal relationships in the family and father absence
would constitute separate paths to pubertal timing

was supported: These two mediators were indepen-
dent and each accounted for unique variance in
daughters’ pubertal timing. The correlations between
father absence and dyadic stress, r(74) 5 .16, p 5 ns,
and between father absence and dysfunctional family
relationships, r(87) 5 .11, p 5 ns, were nonsignificant.
Finally, all aspects of the model (including full medi-
ation, independence of mediators, and unique predic-
tion of pubertal timing) maintained whether dyadic
stress or dysfunctional family relationships was used
as the marker of stressful interpersonal relationships
in the family.

Consideration of Alternative Explanations

Genetic transmission of pubertal timing through the
mother. Although the mediational model was sup-
ported by the data, the preceding analyses do not ad-
dress the possibility that gene effects account for the
pattern of covariation with pubertal timing. One pos-
sible pathway is that genetic transmission of pubertal
timing from mother to daughter accounts for the co-
variation in the data. According to this scenario, early
maturing mothers not only tend to have early matur-
ing daughters but also tend to get married and begin
having children at a relatively early age, resulting in
more family and marital dysfunction. In the present
study, earlier age of first birth in the mother was asso-
ciated with earlier pubertal timing in daughters as well
as with lower SES, more father absence, and more dys-
functional family relationships (see Table 1).2 To exam-

2 The correlation between mothers’ age at first birth and
daughters’ pubertal timing was marginally significant, r(87) 5
2.20, p , .06.

Figure 2 Path analysis of daughters’ pubertal timing; * p , .05, ** p , .01, *** p , .001.
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ine whether early onset of reproduction in mothers
accounted for the pattern of covariation with daugh-
ters’ pubertal timing, we reran both the primary and
secondary path analyses after partialling out mothers’
age at first marriage and at first birth from daughters’
pubertal timing.

In the primary set of three path analyses (n 5 74),
the pattern of results did not change after controlling
for mothers’ age at both first marriage and first birth.
Specifically, in the first path analysis mothers’ history
of mood disorders still had bivariate relations with
daughters’ pubertal timing (b 5 .31, p , .01), dyadic
stress (b 5 .30, p , .01), and father absence (b 5 .45,
p , .001). The addition of paths from dyadic stress
and father absence to pubertal timing in the second
path analysis significantly enhanced the fit of the
model, x2

diff(2) 5 7.31, p , .05. Finally, dropping
the direct path from mothers’ history of mood disor-
ders to daughters’ pubertal timing in the third path
analysis did not adversely affect the fit of the model,
x2

diff(1) 5 1.93, p 5 ns. Thus, even after controlling for
mothers’ age at first marriage and first birth, the rela-
tion between mothers’ history of mood disorders and
daughters’ pubertal timing remained fully mediated
by father absence and dyadic stress. The fit of the
third path analysis was excellent, x2(2) 5 2.0, p 5 .37;
CFI 5 1.00.

In the secondary path analysis, using the measure
of dysfunctional family relationships (N 5 87), the
pattern of results also remained unchanged. That is,
after controlling for mothers’ age at first marriage and
first birth, the secondary path analysis still fit the data
very well, x2(2) 5 1.73, p 5 .42; CFI 5 1.00. All paths
were significant (p , .05), and the modification indi-
ces did not suggest any additions or subtractions
from the model.

Race. African Americans not only tend to experi-
ence earlier pubertal maturation than do European
Americans (Campbell & Udry, 1995; NHLBI Growth
and Health Study Research Group, 1992), but they
also tend to experience more father absence and famil-
ial stressors (e.g., Dodge, Pettit, & Bates, 1994; Harri-
son, Wilson, Pine, Chan, & Buriel, 1990). Consistent
with past research, African Americans in the present
study experienced earlier pubertal timing than did
European Americans, as well as lower SES, earlier age
of the mother at first birth, and father absence at an
earlier age for daughters (see Table 1). Thus, the pat-
tern of covariation with pubertal timing could poten-
tially be accounted for by race. To address this issue,
we reran both the primary and secondary path analy-
ses using the European American subsample only.
There were not enough African Americans in the
study (n 5 10) to also rerun the analyses on this group.

In the primary set of three path analyses, the pat-
tern of results did not change when using the Euro-
pean American subsample (n 5 66). Specifically, in the
first path analysis mothers’ history of mood disorders
still had bivariate relations with daughters’ pubertal
timing (b 5 .37, p , .001), dyadic stress (b 5 .27, p ,
.05), and father absence (b 5 .47, p , .001). The addi-
tion of paths from dyadic stress and father absence to
pubertal timing in the second path analysis signifi-
cantly enhanced the fit of the model, x2

diff(2) 5 6.50,
p , .05. Finally, dropping the direct path from mothers’
history of mood disorders to daughters’ pubertal tim-
ing in the third path analysis did not adversely affect
the fit of the model, x2

diff(1) 5 2.89, p 5 ns. Thus, in the
European American subsample, the relation between
mothers’ history of mood disorders and daughters’
pubertal timing remained fully mediated by father ab-
sence and dyadic stress. The fit of the third path anal-
ysis was excellent, x2(2) 5 2.89, p 5 .24; CFI 5 .97.

In the secondary path analysis, use of the Euro-
pean American subsample (n 5 77) also did not
change the pattern of results. Specifically, the second-
ary path analysis still fit the data very well, x2(2) 5
3.36, p 5 .19. All paths were significant (p  .05), and the
modification indices did not suggest any additions or
subtractions from the model.

Daughters’ pubertal timing as a cause of maternal de-
pression. The theory we have examined suggests that
maternal depression is an antecedent stressor that pro-
vokes earlier pubertal maturation in daughters
(through its effects on marital and family dysfunc-
tion). However, the opposite could be true: Early pu-
bertal timing in daughters could be causing maternal
mood disorders. Specifically, puberty is associated
with an array of behavioral problems and increased
distancing of the parent–child relationship (e.g.,
Steinberg, 1988; Surbey, 1998), which may in turn
cause the mothers of pubescent girls to become de-
pressed. To examine this possibility, we looked at
daughters’ ages at the time of mothers’ first episodes
of depression. There were 5 mothers in the sample
whose first episode occurred after their daughters
had turned 10 years old. We recalculated the correla-
tion between maternal history of mood disorders and
pubertal timing in daughters excluding these five
cases. The correlation in the full sample, r(87) 5 .30,
p , .01, remained essentially unchanged when these
cases were excluded, r(82) 5 .28, p , .01. Thus, the
correlation does not appear to be caused by a small
number of mothers whose onset of depression may
have coincided with the onset of puberty in their
daughters.

Daughters’ pubertal timing as a cause of father ab-
sence. The theory discussed herein also suggests that
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father absence provokes earlier pubertal maturation
in daughters. However, the opposite could again be
true: Early pubertal timing in daughters could
be causing divorce. According to this scenario, the be-
havioral problems of puberty cause increased family
tension and marital disruption and consequently re-
sult in more fathers leaving home. To examine this
possibility, we looked at the daughter’s age at the
time the biological father moved out of the home.
There were 5 fathers in the sample who moved out
after their daughters turned 10 years old. We recalcu-
lated the correlation between father absence and pu-
bertal timing in daughters excluding these five cases.
The correlation in the full sample, r(87) 5 .30, p , .01,
remained essentially unchanged when these cases were
excluded, r(82) 5 .29, p , .01. Thus, the correlation
does not appear to be driven by a small number of fa-
thers whose departure from the home may have coin-
cided with the onset of puberty in their daughters.

Father Absence versus Stepfather Presence

What is the mechanism underlying earlier puber-
tal timing in girls in father-absent homes? We hypoth-
esized that exposure to unrelated adult males, espe-
cially stepfathers or mothers’ boyfriends, would be
associated with accelerated sexual maturation in
girls. One apparent way to test this hypothesis (see
Mekos et al., 1992; Surbey, 1990) is to divide girls in
father-absent homes into two groups—those living
in single-mother homes versus those living with a
mother and stepfather—and then compare them on
timing of pubertal maturation. This approach is con-
founded, however, by the possibility that girls living
in single-mother households may still have extensive
exposure to mothers’ dating partners. Another way to
test this hypothesis is to identify girls in father-absent
homes who have had a significant alternative father
figure in their lives, and then to examine the relation
between length of exposure to the alternative father
figure and pubertal timing. If exposure to unrelated
adult males causes accelerated pubertal development
in girls, then greater duration of exposure to unre-
lated father figures (rather than duration of father ab-
sence per se) should be associated with earlier puber-
tal timing. Consistent with this prediction, there was
a significant correlation between age of daughter
when an unrelated father figure first came into her life
and timing of pubertal maturation, r(31) 5 2.37, p ,
.05. The younger the daughter at the time of the father
figure’s arrival, the earlier her pubertal timing. In
contrast, there was not a relation between age of
daughter when the biological father moved out and
timing of pubertal maturation, r(47) 5 2.13, p 5 ns.

Relation between Dyadic Stress and Pubertal Timing 
in Father-Absent/Stepfather-Present Homes

As noted earlier (under The Mediational Model),
there was a marginally significant interaction be-
tween father absence and dyadic stress in predicting
daughters’ pubertal timing. To examine this interac-
tion further, the mothers were split into two groups:
(1) those who rated levels of dyadic stress regarding
an unrelated adult male (i.e., stepfather or boyfriend)
and (2) those who rated levels of dyadic stress regard-
ing the biological father. In the stepfather/boyfriend
families, there was a relation between dyadic stress
and pubertal timing, such that greater dyadic stress pre-
dicted earlier pubertal timing, r(33) 5 .67, p , .001
(amount of variance accounted for 5 45%). As shown
in Figure 3, within the stepfather/boyfriend families
there was, on average, more than a full standard de-
viation difference (SD 5 .65) in pubertal timing be-
tween girls in the high dyadic stress and low dyadic
stress groups. In contrast, in the biologically intact
families, there was not a relation between dyadic
stress and pubertal timing, r(41) 5 .15, p 5 ns (amount
of variance accounted for 5 2%).

The data presented in Figure 3 indicate that in step-
father/boyfriend homes, earlier pubertal timing in
daughters was associated with more dating and marital
dysfunction in mothers. It is possible that timing of
daughters’ pubertal maturation is causing this dysfunc-
tion. Specifically, pubertal development in daughters
may generate sexual tension between daughters and
stepfathers/boyfriends, which may in turn result in
conflict between mothers and stepfathers/boyfriends.
This sequence of events, however, begs the more inter-
esting question: Why do certain girls in stepfather/boy-
friend families experience earlier pubertal maturation
than do other girls in stepfather/boyfriend families in
the first place? If exposure to unrelated adult males
causes earlier pubertal timing in girls, then the 19 girls
in the high dyadic stress group (Figure 3, first bar)
should have had more exposure to stepfathers/boy-
friends than the 14 girls in the low dyadic stress group
(Figure 3, second bar). To examine this, we performed a
t test comparing the average age of the girls in these
two groups when the stepfather/boyfriend first came
into their lives. As expected, the girls in the high dyadic
stress group were significantly younger (M 5 4.36
years, SD 5 2.84) when the stepfather/boyfriend first
entered their lives than were the girls in the low dyadic
stress group (M 5 7.58 years, SD 5 2.7), t(33) 5 2.78,
p 5 .01. Thus, the girls in the high dyadic stress group
not only tended to experience earlier puberty than did
the girls in the low dyadic stress group, but they also
had longer exposure to stepfathers/boyfriends.
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DISCUSSION

The primary goal of this short-term longitudinal study
was to test an evolutionary model of individual differ-
ences in girls’ pubertal timing. This model posited that
a history of psychopathology in mothers would pre-
dict earlier pubertal maturation in daughters, and that
this relation would be mediated by discordant family
relationships and father absence/stepfather presence.
The model was supported. In the main test of the
model, it was found that a history of mood disorders
in mothers significantly predicted earlier pubertal tim-
ing in daughters, and this relation was fully mediated
by mothers’ dyadic stress and absence of the biological
father. Early onset of reproduction in the mother also
predicted earlier pubertal timing in daughters, as well
as more father absence and family dysfunction. Impor-
tantly, though, partialling mothers’ age at first mar-
riage and first birth out of daughters’ pubertal timing
did not hurt the model. In addition, the model was up-
held when tested in the European American subsam-
ple. There were not enough African Americans to eval-
uate the model in that group.

Does the current study support Belsky et al.’s
(1991) evolutionary model of pubertal timing? The
most fundamental precept of the model—that child-
hood stress or conflict in the family environment is as-
sociated with early pubertal timing—was supported.
All of the indices of stressful family environment em-
ployed in this study (i.e., dysfunctional family rela-

tionships, dyadic stress, father absence, maternal psy-
chopathology) predicted earlier pubertal maturation.
These data are consistent with past research showing
that greater marital and family conflict and/or less
marital and family warmth are associated with earlier
pubertal timing in girls (Ellis et al., 1999; Graber et al.,
1995; Moffitt et al., 1992; Steinberg, 1988; Wierson et
al., 1993). Variation in some family stressors (e.g., dys-
functional family relationships) may have been
caused, in part, by onset of puberty in daughters,
however, other indices of family stress such as mater-
nal depression and father absence did not prove to be
caused by daughters’ pubertal timing.

While the present study provides support for the
Belsky et al. model, it also suggests new directions for
expanding the model. First, maternal depression may
be a distal cause of the marital and family dysfunc-
tion that has been found to predict earlier pubertal
timing in girls. The present study is among the first to
examine the relation between parental psychopathol-
ogy and children’s physical maturation (see also Malo
& Tremblay, 1997). Second, exposure to unrelated
adult males (especially stepfathers and mothers’ boy-
friends) may provide a second, independent path to
early pubertal timing in girls. The present study is the
first to show a relation between length of exposure to
alternative father figures and daughters’ pubertal
timing. Thus, this study contributed to the literature
on both maternal depression and child development
and father absence and child development.

Figure 3 Daughter’s pubertal timing as a function of the status of mother’s romantic partner (SF/B versus BF) and level of dyadic
stress. SF/B 5 stepfather/boyfriend; BF 5 biological father; HDS 5 high dyadic stress; LDS 5 low dyadic stress.
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Female Pubertal Timing and Exposure
to Unrelated Father Figures

One of the more intriguing findings in this study
was the moderating effect of father absence on the re-
lation between dyadic stress and daughters’ pubertal
timing. In those families in which the mother’s pri-
mary romantic involvement was with a stepfather or
boyfriend, there was a significant relation between
dyadic stress and pubertal timing, such that greater
dyadic stress predicted earlier pubertal maturation.
In these families, mother’s dyadic stress accounted
for almost half of the variance in daughter’s pubertal
timing. In contrast, in those families in which the
mother’s primary romantic involvement was with
the biological father, there was not a significant rela-
tion between dyadic stress and pubertal timing. Re-
lated to this interaction, we found that daughter’s age
when an alternative father figure moved into her
home, rather than daughter’s age when the biological
father moved out, best accounted for earlier pubertal
maturation in daughters. These results highlight a po-
tentially important role for unrelated adult males in
regulating timing of pubertal maturation in girls. Fe-
males whose childhood experiences include both (1)
substantial exposure to unrelated father figures and
(2) relatively high levels of discord between their
mothers and these father figures may be at consider-
able risk for early pubertal maturation.

These results are consistent with research on a vari-
ety of other mammalian species documenting that
pheromones produced by unrelated adult male conspe-
cifics accelerate female pubertal maturation (Sanders &
Reinisch, 1990; Vandenbergh, 1983). In nonhuman an-
imals, accelerated female pubertal development in the
presence of unrelated males presumably functions to
facilitate reproduction with those males (analogous
to the introduction of unfamiliar males inducing ovu-
lation and estrous behavior in female primates; Hrdy,
1981). If the presence of an alternative father figure
causes earlier pubertal timing in girls, and this in turn
creates subtle pressure toward sexuality with the fa-
ther figure, the combination of circumstances could
result in substantial conflict between the mother and
the father figure (as well as between the daughter
and the father figure). This sequence of events may
contribute to the strong positive correlation be-
tween daughters’ pubertal timing and mothers’ dy-
adic stress in stepfather/boyfriend households. Im-
portantly, though, the present data suggest that this
positive correlation is an outcome of other processes
that anteceded daughters’ pubertal development. In
the 33 stepfather/boyfriend households, there were
19 girls whose mothers reported relatively high dy-

adic stress and 14 girls whose mothers reported rela-
tively low dyadic stress. The 19 girls in the high dy-
adic stress group not only tended to experience much
earlier pubertal timing than did the 14 girls in the low
dyadic stress group (mean difference between the
groups exceeded a full standard deviation), but they
also had on average more than 3 years of additional
exposure to stepfathers/boyfriends. These data are
consistent with the hypothesis that greater phero-
monal exposure to stepfathers/boyfriends provokes
earlier pubertal maturation in daughters, which in
turn may generate dyadic stress. In the high dyadic
stress group, most girls were still in early childhood
(mean age 5 4.36 years; minimum value 5 .00, 1st
quartile 5 2.50, median 5 5.00, 3rd quartile 5 7.00,
max value 5 8.00) when the stepfather/boyfriend
first entered their lives. One might question whether
exposure to unrelated adult males at such an early
age could influence timing of pubertal maturation
years later. It is interesting to note that the animal lit-
erature suggests that even early experience of phero-
monal cues can affect reproductive development.3

In total, the stepfather/boyfriend data suggest an
important extension of the Belsky et al. (1991) model.
We propose that there are two separate classes of psy-
chosocial accelerators acting on female pubertal mat-
uration: interpersonal family stressors and exposure
to unrelated adult males. The original formulation of
the model conflated these two paths. Specifically, Bel-
sky et al. hypothesized that divorce would accelerate
pubertal maturation specifically because family dis-
ruption is stressful. The current data are more consis-
tent with the view that divorce accelerates pubertal
maturation in girls because of its association with in-
creased exposure to unrelated father figures. This
interpretation can account for the stepfather/boy-
friend effects reported in the current study, and it is
supported by the finding that father absence and fam-
ily stress were uncorrelated and each contributed
unique variance to the prediction of pubertal timing.
These unique relations maintained whether dyadic
stress or dysfunctional family relationships were
used as the measure of family stress. These data are

3 Experimental work on mice has shown that exposure to
male pheromones very early in life, long before the onset of pu-
berty, results in earlier pubertal maturation in females (Bronson,
1975; Drickamer, 1988). This early exposure to puberty-acceler-
ating pheromones apparently has a priming effect on the ani-
mal’s reproductive physiology: female mice that are exposed to
the pheromones of adult male mice during the first 3 weeks of
life (compared to female mice that are not exposed during this
time period) tend to respond to subsequent exposure to male
pheromones with significantly greater pubertal acceleration
(Caretta, Caretta, & Cavaggioni, 1995).
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consistent with past research showing that family
conflict and father absence are unrelated and that
each contributes unique variance to the prediction of
menarcheal age (Moffitt et al., 1992).

What are the implications of the stepfather/boy-
friend data for research on father absence? Previous
studies have found a small (though consistent) rela-
tion between age of child when the biological father
moved out and timing of female pubertal maturation,
such that younger age predicts earlier puberty. Mof-
fitt and colleagues (1992) reported the correlation as
2.12, Surbey (1990) reported a correlation of 2.13,
and the current study found the correlation to be
2.13. Why are these relations so small, accounting for
less than 2% of the variance? We propose that the
small effect sizes result from conceptualizing and op-
erationalizing the construct as father absence rather
than stepfather/boyfriend presence. The current study
found a significant 2.37 correlation between age of
daughter when the first alternative father figure came
into her life and timing of female pubertal matura-
tion. Other researchers may benefit from analyzing
father absence data to look for effects of stepfather/
boyfriend presence (in conjunction with marital and
family stress).

Limitations and Future Directions

Limitations of the present study should be noted
because they provide important directions for future
research. First, although the findings of the present
study are quite provocative, they need to be repli-
cated with a larger sample that includes approxi-
mately equal numbers of disordered and nondisor-
dered mothers. One strength of the current study was
that mothers had a range of severity of psychopathol-
ogy, which provided for substantial variability in the
maternal psychopathology measure and associated
predictors such as marital and family dysfunction.
The generalizability of the results to a more norma-
tive sample needs to be examined, however.

Second, our attempt to examine the hypothesis
that genetic transmission of pubertal timing accounts
for the relations between marital and family dysfunc-
tion and daughters’ puberty was limited by unavail-
ability of data on timing of mothers’ pubertal matura-
tion. The alternative behavior genetic model posits
that early maturing mothers not only have early matur-
ing daughters (through genetic transmission), but also
tend to raise their children in relatively stressful family
environments as a consequence of early age at first
marriage and at first birth. We addressed this alterna-
tive model by controlling for mothers’ age at both first
marriage and first birth in the path analyses. A better

way to address this alternative, however, would be to
actually control for mothers’ pubertal timing.

Finally, further research needs to be conducted that
examines the mechanisms linking maternal psycho-
pathology, family dysfunction, and father absence/
stepfather presence to timing of puberty. What are the
processes through which environmental factors influ-
ence hormonal changes in girls? In animal research,
pheromones produced by unrelated adult male con-
specifics have been shown to accelerate female puber-
tal development (Sanders & Reinisch, 1990; Vanden-
bergh, 1983). In humans, pheromones produced by
men’s axillary sweat glands have been shown to re-
duce variability in women’s menstrual cycles (Cutler
et al., 1986). It seems plausible to suggest that expo-
sure to pheromones of unrelated adult males could
also influence the timing of pubertal maturation in
human females. The current data on alternative father
figures are at least consistent with this hypothesis. If
such a pheromonal mechanism does exist, then many
questions arise concerning its operation: How much
pheromonal exposure is needed to produce the accel-
erating effect on girls’ pubertal maturation? Do girls
have “critical periods” in which they are most sensi-
tive to pheromonal exposure? Can male relatives,
such as uncles and cousins, produce the effect, or is it
only males who are genetically unrelated? How do
pheromonal mechanisms interact with stress-related
hormonal processes to regulate pubertal timing?

In summary, the present study found support for the
evolutionary model of pubertal timing proposed by Bel-
sky et al. (1991) linking stressful family environments to
earlier puberty in girls and extended the model to in-
clude (1) maternal psychopathology as a more distal
predictor of marital and family dysfunction and puber-
tal timing, and (2) stepfather/boyfriend presence as a
second psychosocial path to early pubertal maturation.
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