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Abstract
Purpose—To examine separate mediational models linking a) menarcheal status or b) pubertal
timing to internalizing and externalizing problems through competence.

Method—Cross-sectional analyses of 262 adolescent girls (11–17 years; M=14.93, SD=2.17)
enrolled in a longitudinal study examining the association of psychological functioning and
smoking with reproductive and bone health. Measures of menarcheal status (pre/post), pubertal
timing (early, on-time, or late), internalizing and externalizing behavior, and perceived
competence (parent and adolescent report) were obtained. Structural Equation Modeling was used
for analyses.

Results—Perceived competence was found to fully mediate the association between menarcheal
status and parent report of internalizing and externalizing problems. For adolescent report, there
was a full mediation effect for internalizing problems but a partial mediation effect for
externalizing problems. Being menarcheal was related to lower competence which was related to
higher internalizing and externalizing problems. Models including pubertal timing were not
significant.

Conclusions—Perceived competence is important in understanding the associations between
menarcheal status and internalizing and externalizing problems. Interventions targeting
competence, particularly in post-menarcheal girls, may reduce or prevent problem behaviors.
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Early pubertal timing is linked with an increase in internalizing and externalizing problems
[1–2] while menarcheal status has received less attention. Postmenarcheal girls report more
depressive symptoms than premenarcheal girls [3–4], however there are few studies that
examined menarche and externalizing problems. Although the extant evidence supports both
pubertal timing and menarche as important events that are associated with internalizing and
externalizing symptoms, there is little knowledge of the mechanisms explaining these
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associations. One explanation is the developmental readiness hypothesis. Prior to the
pubertal transition, certain adaptive and coping skills must be acquired for an individual to
effectively transition from childhood to adolescence. Early maturers have less time to
acquire, assimilate, and strengthen these coping skills leading to developmental asynchrony
between physical, cognitive, and social maturity that increases risk for psychopathology [5].
Although the majority of the literature on pubertal timing effects finds indirect support for
the developmental readiness hypothesis [1,6–7], none have tested the specific variables that
may function as mediators between puberty and symptoms of psychopathology.

One construct that may reflect both cognitive and social maturity/immaturity is competence.
In general, competence refers to a pattern of effective adaptation in the environment.
Narrowly, it is described in relation to specific domains of achievement such as academics
(i.e., school), social (i.e., peer engagement), or physical competence (i.e., physical activities)
[8]. Perceived competence is based on an individual’s perception of their competence in
different domains, which may affect how they adapt and cope with developmental changes
[9]. In the present study we operationalized competence by including competence in
academics (parent only), social, and physical domains from the parent and adolescent
perspectives. Competence is linked to menarcheal status, depression, and antisocial behavior
[10–13], however it has not been tested as a mediator between pubertal development and
symptoms of psychopathology.

In order to understand the risks for psychopathology, it is important to evaluate both
adaptive and maladaptive developmental trajectories. High competence across multiple
domains indicates a normative trajectory in regards to age-salient developmental tasks. Low
competence may be associated with symptoms of psychopathology and signify unhealthy
adaptation [14]. During pubertal development there are increasing physical, social, and
academic demands. If an adolescent is unable to manage these challenges, mood or behavior
problems may emerge.

Evidence suggests there are changes in self-perception and competence with the onset of
puberty or the attainment of menarche[10,15]. Most studies have focused on timing of
puberty and the association with self-esteem. Although competence is thought to be one
component of self-esteem, competence is a more specific construct addressing how an
individual is perceived or perceives themselves in various domains [15]. Several studies
found postmenarcheal girls at risk for low perceived physical competence [13], and lower
scores on physical appearance and athletic competence [10]. No studies have compared how
menarcheal status and pubertal timing may differentially relate to competence.

Competence may not only be affected by puberty but may also affect the development of
psychopathology. There is more perturbation in self-concept around the time of puberty for
females and they may be more likely to feel they have failed to meet their ideal self-concept
compared to males [10]. Therefore, females may be at higher risk for disturbances in self-
perception and competence along with associated psychopathology. Evidence links
competence with both depressive symptoms and antisocial behavior. Studies have found that
low academic competence in 1st grade predicted depressive symptoms in 7th grade [16] and
similarly, low social competence was associated with higher depressive symptoms [17].
Less literature has focused on competence and externalizing behavior, but studies also find
low competence a risk for behavior problems. For example, social competence at age 13 was
related to antisocial behavior at age 15 [12] and low academic competence was also
associated with antisocial behavior [18].

Competence has been shown to be related to menarcheal status, depression, and antisocial
behavior [10–12]. However, no studies have examined competence as a mediator between
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puberty and symptoms of psychopathology. In addition, there is limited comparison of
pubertal timing and menarcheal status in relation to these other variables. Both are crucial to
understanding the escalation of internalizing and externalizing problems as status and timing
of menarche have different meanings. Status refers to the developmental stage regardless of
age, whereas timing refers to attainment of a specific stage at an earlier (or later) age than
most peers. Some studies find that the relationship with symptoms of psychopathology[1,7]
are similar for pubertal status and timing while others find that status is more relevant to
depressive affect [19]. Therefore, the aims were to examine separate mediational models
linking a) menarcheal status or b) pubertal timing to internalizing and externalizing
problems via perceived competence.

Methods
Participants

Participants included girls enrolled in a longitudinal study on the effects of smoking and
mood on bone and reproductive health (N = 262) [20]. Girls were primarily Caucasian
(62.8%) or African American (32.8%). The remaining 5.3% were mixed-race or other race/
ethnicities which were combined with the African American girls to create a non-Caucasian
group. Enrollment was by age cohort (11, 13, 15, and 17 years; M=14.93, SD=2.17) and
smoking behavior. Participants were recruited from an urban teen clinic and the surrounding
community. Exclusion criteria: 1) pregnancy or breast feeding within 6 months, 2) primary
or secondary amenorrhea, 3) body mass index < the 1st percentile or weight > 300 pounds,
4) medication/medical disorder influencing bone health, and 5) psychological disabilities
impairing comprehension or compliance with the protocol (e.g., schizophrenia). Institutional
Review Board approval was obtained. Consent and assent were obtained from the parent and
adolescent, respectively.

Procedures
Study visits were conducted at a children’s hospital. A physical exam and menstrual history
interview were completed by a clinician researcher, followed by psychological
questionnaires. Parents completed questionnaires in a separate room.

Measures
Menarcheal Status—The clinician researcher asked the girl whether she ever had a
period, “yes” was categorized as “menarcheal” (n = 209) and “no” was categorized as
“premenarcheal” (n = 53).

Pubertal Timing—The girl’s report of age at menarche (years, months) was obtained via
clinician interview. Prompts were provided to increase accuracy [21]. Early, on-time, and
late timing groups were created based on the sample distribution of age at menarche within
Caucasian (range 9.17–16.08yrs) and non-Caucasian (range 7.42–15.08) groups in this
study. Girls 1 SD or more below the mean (within their racial group), and those 1 SD or
more above the mean were coded as early and late-timing, respectively. Remaining girls
were coded as on-time [1]. For the Caucasian group the cut-offs for early and late groups
were 11.52 and 13.74 years, respectively. For the non-Caucasian group the cut-offs were
10.67 and 13.34 years, respectively.

Perceived Competence
Parent report: Parent report of their child’s competence was measured with the social,
activities, and school competence scales of the Child Behavior Checklist (CBCL).
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Adolescent report: The activities and social competence scales from the Youth Self Report
(YSR) were used. There is no school competence scale for the YSR.

Both the CBCL and YSR ask questions related to sports, organizations, hobbies, jobs, and
school performance. Scores are converted to T scores (M=50, SD=10). The Cronbach’s
alphas on the social and activities competence scales in the current sample ranged from .58
to .88 which are similar to other studies [22].

Internalizing problems
Parent report: The anxious/depressed (12 items) and withdrawn/depressed (8 items)
subscales from the CBCL were used to measure internalizing problems. Parents answer on a
three-point scale (0=none, 1=some, 2=a lot) for their child’s behavior in the past 6 months.
The Cronbach’s alphas for the anxious/depressed and withdrawn/depressed scales were .81
and .77, respectively.

Adolescent report: The anxious/depressed and withdrawn/depressed scales from the YSR
were used as well as the Children’s Depression Inventory (CDI) and the State Trait Anxiety
Inventory (STAI and STAIC). The two scales from the YSR have similar items to the parent
scales. The YSR sample alphas were .80 and .67.

The CDI is a 27-item, self-report measure that has been used extensively with children and
adolescents. Composite T-scores were used. The CDI correlates strongly with other
measures of depressive symptoms [23]. The Cronbach’s alpha was .89.

Trait anxiety was determined by the State-Trait Anxiety Inventory (STAI) [24] for those age
12 and above, or the child version for the 11 year-old girls (STAIC) [25]. The Cronbach’s
alpha for trait anxiety (20 items) was .88 and .93 for the STAIC and STAI, respectively.

Externalizing Problems
Parent report: The rule-breaking and aggressive behavior subscales of the CBCL were
used along with the oppositional defiant symptom count of the Diagnostic Interview
Schedule for Children (DISC) [26]. The rule-breaking scale consists of 17 items and the
reliability was .84. The aggressive behavior scale contains 18 items and the reliability was .
90. T-scores were used.

The DISC is a computerized structured diagnostic interview to assess mental health
symptoms and diagnoses. The total symptom count for oppositional defiant disorder (ODD)
was used. Scores ranged from 0–12 with a higher score representing more symptomotology.

Adolescent report: Similar to parent report on the CBCL, the youth version on the rule-
breaking scale has 15 items and the aggressive behavior scale has 17 items. Reliabilities for
rule breaking and aggressive behavior scales were .80 and .83, respectively. The ODD
symptom count from the DISC contains items that overlap with the parent report with scores
ranging from 0–11.

Covariates—Age, race, socioeconomic status (SES), Tanner breast stage, and mother’s
report of ever being anxious/depressed were included as covariates. Tanner breast stage [27]
was from a clinician’s assessment. Hollingshead criteria was used to compute SES scores,
which ranged from 14–66 (M=37.38, SD=13.63) [28]. A score of 35 equates to working
class. Parental depression is correlated with parents’ rating of depression in their children
[29] and living with a depressed caregiver increases the child’s risk for internalizing and
externalizing problems [30].
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Statistical Analysis
Structural equation modeling was used to examine the aims with Amos 7.0 [31]. Two
separate models were tested, one with parent and one with adolescent report. For each
reporter, three latent variables were created: competence, internalizing problems, and
externalizing problems. The manifest variables composing each latent variable are shown in
Figure 1. Covariates for both models included age, race, SES, and mother ever anxious/
depressed. For each reporter a mediational model tested the indirect effect of menarcheal
status or pubertal timing on internalizing and externalizing behavior through competence
Significance of the indirect (mediational) path was computed using Sobel’s test [32].

Results
Descriptive statistics

Table 1 shows descriptive statistics for the primary study variables by menarcheal status and
pubertal timing group. All key variables were normally distributed. An Analysis of Variance
(ANOVA) with menarcheal status as the independent variable and age, Tanner breast stage,
and SES as the dependent variables revealed significant main effects for all dependent
variables (age: F (1, 260) = 222.71, p<.01; Tanner breast: F (1, 260) = 424.17, p<.01; SES: F
(1, 259) = 12.23, p<.01). Menarcheal girls were older, had higher Tanner breast stage, and
lower SES compared to premenarcheal girls. Additionally menarcheal girls were more likely
to be non-Caucasian than premenarcheal girls (OR=3.25; 95% CI=1.55–6.82).

ANOVA with pubertal timing as the independent variable and age, Tanner breast stage, and
SES as the dependent variables revealed significant main effects for age: F (2, 254) =3.24,
p<.05 and Tanner breast: F (2, 254) = 5.84, p<.01 but not for SES: F (2, 253) = .98, p=.38.
Post hoc tests (Dunnet’s T3) revealed the late maturing group was older than the on-time
group but not different from the early group. For Tanner breast stage the early timing group
was significantly more mature than the late timing group (Table 1).

Mediation Models: Menarcheal Status
Parent report—The mediational model with the parent report of competence and behavior
problems (Figure 2) fit the data adequately (χ2 =100.18 (29); RMSEA=.09; CFI=.92). There
was a significant indirect effect of menarcheal status on internalizing (Sobel’s z = 2.92, p<.
01) and externalizing (Sobel’s z = 3.09, p<.01) problems through competence. Being
menarcheal was related to lower competence (β = −.24, p<.01) and lower competence was
related to higher internalizing (β = −.47, p<.01) and externalizing (β = −.57, p<.01)
problems. The model fit did not significantly improve with the addition of direct effects
from menarcheal status to internalizing and externalizing problems (χ2Δ= 1.1 (2), ns)
indicating that the full mediation model was a better explanation of the data (Figure 2).

Adolescent report—The mediational model with the adolescent’s report of competence
and behavior problems (Figure 3) fit the data adequately (χ2 =155.67 (58); RMSEA=.08;
CFI=.92). There was a marginally significant indirect effect of menarcheal status on
internalizing problems (Sobel’s z = 1.66, p=.09), however there was not a significant
indirect effect for externalizing problems (Sobel’s z = 1.55, p=.12). The inclusion of the path
from menarcheal status to externalizing problems significantly improved the model fit
(partial mediation). Therefore, the final model included a full mediation effect between
menarcheal status and internalizing problems through competence but a partial mediation
effect for menarcheal status to externalizing problems (χ2 =148.78 (57); RMSEA=.07; CFI=.
93). Similar to the parent report model, being menarcheal was related to lower competence
(β = −.18, p=.06) which was related to higher internalizing (β = −.36, p<.01) and
externalizing problems (β = −.21, p<.05). In addition, there was a significant main effect of
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menarcheal status on externalizing problems with the menarcheal girls reporting more
externalizing problems (β = −.20, p<.01) (Figure 3).

Mediation Models: Pubertal Timing Group
Parent report—The mediational model with the parent report of competence and behavior
problems fit the data adequately (χ2 =68.49 (29); RMSEA=.07; CFI=.96). However there
was no direct effect of pubertal timing on competence. Direct paths from pubertal timing to
internalizing and externalizing problems did not improve the model fit (χ2Δ= .003 (2), ns)
and the parameter estimates were not significant.

Adolescent report—The mediational model with the adolescent’s report of competence
and behavior problems fit the data adequately (χ2 =143.79 (58); RMSEA=.07; CFI=.92).
Similar to the parent model there was not a significant effect of pubertal timing group on
competence. When the partial mediation model was tested there was not a significant
improvement in model fit (χ2Δ= .54 (2), ns), nor were there significant effects of pubertal
timing on internalizing or externalizing problems.

Discussion
This study examined mediational models linking puberty to internalizing and externalizing
problems through perceived competence. Separate models were analyzed for both
menarcheal status and pubertal timing, where the former received support for mediation.
Specifically, for the model with parental report of competence and behavior problems,
competence fully mediated the association between menarcheal status and both internalizing
and externalizing problems. Menarcheal girls had lower competence which was related to
more internalizing and externalizing problems. Interestingly, for the adolescent’s report, the
mediational model differed slightly. There was a full mediation trend for internalizing
problems, with menarcheal girls having lower competence which was related to more
internalizing problems. However, for externalizing problems in addition to the indirect
effect, there was also a significant direct effect of menarcheal status on externalizing
problems.

Although the parent and adolescent report models might differ, we cannot directly compare
the parameter estimates or model fit. We can only conclude that the models are the best
fitting to the respective data. This information still provides an interesting difference in
parent versus adolescent reports of competence and symptomotology. For parents, low
competence of their children explained the association between menarcheal status and both
internalizing and externalizing problems. However for adolescents, low competence only
explained part of the association between menarcheal status and externalizing problems.
This may be due to the differences in how each reporter views the adolescent’s externalizing
behavior. Parents may combine externalizing problems and competence into an amorphous
construct of poor competence and acting out behavior, not necessarily distinguishing
between them, whereas the adolescent may separate their perceived competence from their
behavior. Alternatively, parents who think their child has low competence may be more
likely to view behavior problems as more severe. Parents and adolescents have been found
to differ in reports of behavior problems, depression, and competence [33]. Another
potential reason for the differences in the findings is that there may be differences in the
raters’ expectation about normal competence for that age and stage in development.

It is noteworthy that there were associations between menarcheal status and competence as
well as behavior problems, but those same associations did not emerge with pubertal timing.
This implies that the transition from pre-menarcheal to menarcheal may affect competence
and psychopathology whereas the age at which a girl makes this transition is irrelevant.
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According to the developmental readiness hypothesis the girl who enters menarche earlier
should be at higher risk for psychopathology because she is cognitively and socially more
immature than a girl who enters menarche at an older age. However, our results do not
support this supposition and instead find that there is a disruption in competence and
increased symptoms of psychopathology after menarche.

Menarcheal status is a dichotomous variable that does not capture time since menarche.
Menarche may be more immediately disruptive with the effects diminishing after time has
passed. However, when we examined the gynecologic age of the girls (number of years
since menarche) we found no effect on competence or internalizing or externalizing
problems. This indicates that simply the attainment of menarche is associated with a lower
competence which is related to higher internalizing and externalizing behavior. However,
there was limited range in gynecologic age because the oldest participant was 17 years old.
If the sample were older, perhaps we would see an effect of gynecologic age. Evidence
shows that the effects of puberty do diminish as the adolescent enters young adulthood [34].

The absence of an association between pubertal timing and internalizing and externalizing
problems is in opposition to the bulk of the literature that finds early timing to be
detrimental for girls [1,35]. Numerous studies have found that early timing is associated
with depression, antisocial behavior, delinquency, and violent behavior [36–37]. The
difference between previous findings and ours may be due in part to the wide age range of
the sample which covers early, mid, and late adolescence. The incongruence may be tied to
the methods used to construct the pubertal timing variable. We used age at menarche
whereas other studies have used Tanner stages or the Pubertal Development Scale.
Menarche is a relatively late event in the pubertal process and timing of menarche may have
different implications than timing of breast development. Additionally, studies that use
timing of breast development relative to peers are assessing the impact of an outward sign of
pubertal development compared to use of menarche which is a relatively private and socially
unrecognized event among adolescents.

There is little research on puberty-associated changes in competence; studies have primarily
focused on body image and self-esteem. According to our results the attainment of menarche
is associated with low competence as indicated by both parent and adolescent reports. One
implication is that menarcheal girls may see themselves as adult-like and subsequently are
not able to measure up to adult standards, resulting in decreased perceived competence.
Around menarche girls may experience inconvenience, ambivalence, and confusion [38]
which may result in lowered self-perceptions of competence. Parents may see their
daughter’s attainment of menarche as a marker of womanhood and report them to have
lower competence because they have not yet achieved the skills of adulthood. With
menarche comes a redefinition of the adolescent’s role in society and expectations about
their responsibilities [38]. It is likely both the parent and adolescent are confused by this
event which may influence their perceptions of competence and symptoms of
psychopathology.

There are several limitations of the current study. First, our analyses were cross-sectional
and therefore we cannot draw causal inferences regarding mediation. Second, although the
literature supports categorical pubertal timing measures based on the sample distribution,
creating artificial cut points and unequal cell sizes can reduce the power to detect significant
effects. Additionally, we used latent constructs of competence, internalizing and
externalizing behavior which may limit the understanding of more specific problems such as
depression or aggressive behavior. However, the advantage of latent constructs is that they
account for measurement error inherent in just one scale. Lastly, although the CBCL/YSR
have been used in other studies to assess perceived competence [39], these measures are not
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as comprehensive as a direct interview to assess competence and could result in different
patterns of associations.

Overall, we find that competence is an important consideration in understanding
associations between menarcheal status and internalizing and externalizing problems. Future
research should examine longitudinal associations between these variables. There may be
reciprocal relationships between competence and internalizing and externalizing problems.
Studies have found that across 10 years, low social competence predicted an increase in
internalizing problems which was subsequently predicted an increase in externalizing
problems [40]. Furthermore, how puberty may affect these reciprocal relationships is
unknown. Clinically, our findings provide a potential target for intervention programs to
treat internalizing and externalizing disorders by addressing adolescent competence. For
example, a post-menarcheal adolescent female with depression might benefit from targeted
behavioral therapy to improve competence as a component of treatment. Therefore
interventions could target competence, particularly for post-menarcheal adolescents, in order
to reduce or prevent symptoms of psychopathology.
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Figure 1.
Latent variables of competence, internalizing and externalizing problems with manifest
variables for parent and adolescent report used in the structural equation models.
Note: CBCL=Child Behavior Checklist; YSR=Youth Self Report; DISC=Diagnostic
Interview Schedule for Children; STAI= State Trait Anxiety Inventory; CDI=Children’s
Depression Inventory.
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Figure 2.
Full mediation model with parent reported competence, internalizing and externalizing
problems.
Note: manifest variables and covariates (age, race, SES, mother ever anxious/depressed) are
omitted for simplicity of presentation; **p<.01
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Figure 3.
Model with full mediation of menarcheal status to internalizing problems and partial
mediation of externalizing problems
Note: manifest variables and covariates (age, race, SES, mother ever anxious/depressed) are
omitted for simplicity of presentation; †p<.10, *p<.05, **p<.01
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