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Early ﬁrst sexual intercourse (FSI) is a risk factor for unplanned
teenage pregnancy, sexually transmitted infection, and adverse social, emotional, and physical
health outcomes in adolescence and into adulthood. The aim of this study was to examine
relationships between internalizing (eg, anxious/depressed, withdrawn) and externalizing
(eg, delinquent, aggressive) behavior problems in childhood and age at FSI.

BACKGROUND AND OBJECTIVES:

abstract

We used a large, population-based birth cohort (The Western Australian Pregnancy
Cohort [Raine] Study) to address this question. Child behavior was measured by using the
Child Behavior Checklist collected from parents at ages 2, 5, 8, 10, and 14 and scores
calculated for total, internalizing, and externalizing behavior problems. At age 17, 1200
participants reported sexual behavior.

METHODS:

with clinically signiﬁcant Child Behavior Checklist scores (T $60) were at
increased risk for earlier ﬁrst sexual intercourse (FSI) (,16 years). Adjusted odds ratios
revealed that total and externalizing behavior problems from age 5 years onward signiﬁcantly
increased the risk of earlier FSI for boys. In girls, externalizing problems from age 10 years
increased the risk for earlier FSI. Internalizing problems at ages 8 and 10 were signiﬁcantly
associated with early FSI for boys but not girls.
RESULTS: Participants

CONCLUSIONS: Externalizing

behavior from as early as 5 in boys and 10 in girls is a signiﬁcant risk
factor for earlier age at FSI. Adolescent sexual health promotion should consider early
intervention in children with behavior problems, particularly boys.
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WHAT’S KNOWN ON THIS SUBJECT: Early ﬁrst
sexual intercourse (FSI) is a risk factor for
unplanned teenage pregnancy, sexually
transmitted infection, and adverse health
outcomes in adolescence and into adulthood. In
girls, externalizing behaviors are more strongly
associated with earlier FSI than internalizing
behaviors.
WHAT THIS STUDY ADDS: Externalizing behavior
from as early as 5 in boys and 10 in girls is
a signiﬁcant risk factor for earlier age at FSI.
Internalizing behavior at ages 8 and 10 was
associated with early FSI for boys but not girls.
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The onset of sexual activity is a normal
part of human development. However,
young age at ﬁrst sexual intercourse
(FSI) has been identiﬁed as an
important predictor of a range of risky
behaviors and adverse outcomes in
boys and in girls. Earlier ﬁrst sexual
intercourse (FSI) is associated with
unprotected intercourse,1 inconsistent
contraceptive use,2 and multiple
partners and with negative social and
health outcomes, including partner
violence,3 lower educational
attainment,4,5 unintended pregnancy,
teenage parenting,6 and sexually
transmitted infection.7,8 Deﬁnitions of
“early” FSI have varied, and include
age 15 years and younger2,4,9 or 16
years and younger,7,10 or quartiles or
tertiles of age at FSI in a study
population.11,12
Previous prospective studies have
demonstrated that a range of
biological, social, and psychological
precursors such as early puberty,
childhood adversity, low
socioeconomic status, dysfunctional
family relationships, absence of
a biological father at home, poor
school adjustment, adolescent
depression, and low self-esteem are
associated with earlier age at FSI.13,14
In addition, prospective studies have
revealed associations between
individual child and adolescent
problem behaviors largely of the
externalizing type and early FSI.15–18
Problem behaviors encompass
externalizing behaviors, which
include aggressive and delinquent
behaviors, linked to poor behavioral
control, impulsivity and risk
taking,15,19 and internalizing
behaviors including social avoidance
and withdrawal, which are linked to
depression and anxiety in
adolescence.20 Problem behaviors
affect a child’s functioning, cause
emotional distress, and are linked to
other negative outcomes in later life,
including high school
noncompletion21; physical health
problems22; drug and alcohol
misuse23; marital difﬁculties24;
increased mortality25; and

involvement in the criminal and
justice system.26 Although both early
FSI and child problem behavior are
clearly important indicators of poor
health and well-being, the nature of
the relationship between the 2 is as
yet not well understood.
A large prospective population-based
longitudinal cohort study is the most
robust methodology to examine the
relationship between early life events
and age at FSI, adjusting for
confounding and mediating
factors.6,27 The aim of this study was
to examine the relationship between
childhood behavior problems,
including both internalizing and
externalizing problems, and early FSI
in 17-year-old boys and girls by using
a large and well characterized
Australian birth cohort.

METHODS
Participants
The Western Australian Pregnancy
Cohort (Raine) Study is a prospective
cohort study of 2868 live births
resulting from 2900 pregnancies
followed from 1989 to the present
day. Complete cohort details and
recruitment procedures are published
elsewhere.28,29 In brief, the cohort
was recruited during pregnancy from
the single tertiary-catchment
maternity hospital in Western
Australia, with clinical and
questionnaire data collected at 18
and 34 weeks’ gestation. Study
children and their families were then
followed up at ages 1, 2, 3, 5, 8, 10,
14, and 17 years with extensive
clinical and questionnaire data
collected, including behavioral
assessments (2, 5, 8, 10, 14, and 17
years), and sexual behavior (17
years). Informed consent was
obtained at the time of study
enrolment and at every subsequent
follow-up. Study protocols were
approved by the Human Ethics
Committees at King Edward Memorial
Hospital and Princess Margaret
Hospital for Children in Perth,
Western Australia.

Responders Versus Nonresponders
at the 17-Year Follow-up
At the 17-year follow-up, there were
1645 nonresponders (57.8%) and
1200 responders (42.3%) giving
a total of 2845 from the initial cohort
of 2868 (after excluding 19 neonatal
deaths, 1 childhood death, and 3
cases of missing data). Mothers of
nonresponders were signiﬁcantly
more likely to be younger than
25 years of age at the time of birth, of
nonwhite ethnicity, less educated, and
smoke during pregnancy
(Supplemental Table 4). Among the
entire cohort, adolescents who had
clinically signiﬁcant externalizing
behavioral scores on the Child
Behavior Checklist (CBCL) during
childhood were signiﬁcantly less
likely to complete the 17-year followup (Supplemental Table 5).

Predictor Variable
The CBCL for Ages 4 to 18 (CBCL/
4–18) is a 118-item instrument
designed to measure child behavior
by parent report.30 The CBCL has
shown good internal consistency in
diagnosis of child psychopathology in
many previous reports, is comparable
with standardized diagnostic
interviews in identifying children and
adolescents with psychiatric
morbidity,31 and has been widely
used internationally in peer-reviewed
literature on child behavioral
development.32 In addition to the
CBCL/4–18 data collected at the 5, 8-, 10-, and 14-year follow-ups, the
CBCL for Ages 2 to 3 (CBCL/2–3),
a 99-item, empirically validated
measure of child behavior by parent
report, was used at the 2-year followup.33 Both CBCL forms produce raw
scores that can be converted into 3
summary T scores (standardized by
age and gender) for total,
internalizing (withdrawal, somatic
complaints, anxious/depressed), and
externalizing (delinquency,
aggression) behavior.30 In this study,
CBCL raw scores were converted to
standardized T scores at each followup and dichotomized with reference
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to published cutoff values (T scores
$60), indicating clinically recognized
behavioral disorders.

Outcome Variable
Self-reported data on age (in years) of
FSI were collected at age 17 years by
using a conﬁdential computerassisted questionnaire derived from
the National Survey of Secondary
School Students, HIV/AIDS and Sexual
Health, 2002.34 Kaplan-Meier survival
probabilities were used to estimate
the cumulative incidence of age at FSI
(Table 1). The cutoff for early FSI was
deﬁned as the age up to when 25%
(ﬁrst quartile) of the cohort reported
their ﬁrst experience of sexual
intercourse. However, as age at FSI
was reported in years only, the age in
years when 25% of the population
reported FSI was an approximate
cutoff. For girls, 25% of the
population reported FSI by age 16
(for boys this was 22%). Analyses
were also performed by using earlier/
later age cutoffs of FSI (,15 and 16/17
years of age).

Control Variables
Key variables likely to modify the age
at FSI were collected in pregnancy,
birth, and at follow-up visits. These
data included maternal age at birth of
the child, maternal ethnicity
(considered as white or other due to
the low proportion of other single
ethnic groups in this population),
parental educational attainment
(, high school completion, high
school completion, trade certiﬁcate,
or tertiary studies), and maternal
employment in late pregnancy from
34 weeks (yes/no), a proxy for
socioeconomic status (SES)35 in this
population. During pregnancy, we

documented mothers’ relationship
status (presence or absence of the
biological father in the home), total
family income, and parental
substance use (cigarette smoking,
alcohol intake, and drug use).
Age at menarche was included as
a control variable because it has been
associated with early FSI13,36 and
problem behavior.37 Menarche was
reported prospectively for 63.3% of
female participants with a self-report
diary of ﬁrst 3 consecutive menstrual
periods, whereas 23.9% of girls
retrospectively recalled age of
menarche to within 1 month of
occurrence, and the rest recalled the
event within 1 year of the date, or did
not provide information.38,39 A
similarly reliable self-report measure
of pubertal development in boys is
not known.

Statistical Analyses
Means and SDs or medians and
interquartile ranges (IQRs) were used
to summarize continuous data and
frequency distributions summaries
were used for categorical data.
Univariate group comparisons were
conducted by using t tests for
continuous outcomes and x2 tests for
categorical outcomes. All hypothesis
tests were 2-sided and P values , .05
were considered statistically
signiﬁcant.
The primary analysis examined the
effects of CBCL scores indicating
clinically recognized behavioral
problems on FSI, using univariate and
multivariable logistic regression
analysis. The effects of CBCL scores
were summarized by using odds
ratios (ORs) and their 95%
conﬁdence intervals (CIs).

Multivariable regression models of
the role of CBCL scores on FSI were
adjusted for predictors identiﬁed as
statistically signiﬁcant in univariate
regression analyses. Separate logistic
regressions were performed for each
gender, and regressions for female
adolescents were adjusted for time of
menarche. SPSS for windows (version
18, IBM SPSS Statistics, IBM
Corporation) software was used for
data analysis.

RESULTS
Age of the adolescents at the 17-year
follow-up was similar between boys
and girls (P = .10), with respective
median ages of 17.0 (IQR, 16.9–17.1;
range, 16.0–18.2) and 17.0 (IQR,
16.9–17.2; range, 16.6–18.9) for boys
and girls. Data on age at menarche
were available for 86.2% female
adolescents (523 of 607). Median age
at menarche for these female
adolescents was 12.8 years (IQR,
12.0–13.5; range, 9.2–16.0). The
baseline perinatal characteristics of
our cohort, stratiﬁed by gender and
early FSI, are presented in Table 2.

Age at FSI
At the 17-year follow-up, 44.5% of
boys (264 of 593) and 50.7% girls
(308 of 607) reported having had
sexual intercourse, and 21.8% boys
(129) and 25.4% girls (154) reported
having had sexual intercourse before
the age of 16 years. Most participants
who were in this category were aged
15 years; those aged 14 and younger
were few. There were no differences
in the age at menarche between girls
who had and had not experienced FSI
at the 17-year follow-up. More detail
on the relationship between age at

TABLE 1 Cumulative Incidence of FSI by Gender
Age

13
14
15
16
17

Boy
No. at Risk

No. Experiencing FSI

593
576
545
464
180

17
31
81
108
27

Girl

Proportion Experiencing FSI (95% CI)
0.03
0.08
0.22
0.40
0.49

(0.02–0.04)
(0.06–0.10)
(0.18–0.25)
(0.36–0.44)
(0.44–0.53)

No. at Risk

No. Experiencing FSI

607
599
547
453
156

8
52
94
142
12
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Proportion Experiencing FSI (95% CI)
0.01
0.10
0.25
0.49
0.53

(0.00–0.02)
(0.08–0.12)
(0.22–0.29)
(0.45–0.53)
(0.48–0.57)
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TABLE 2 Baseline Family Characteristics Stratiﬁed by Adolescents’ Gender and Early FSI
Characteristics

Male Adolescents

All
Mother
Age at delivery, ya
Ethnicity
White
Education
,High school
High school
Trade
Tertiary
Working at 34 weeks’ gestation
High family incomeb
Father not at homec
Smoking during pregnancy
Mother
Father
Alcohol during pregnancy
Mother
Drug use
Mother
Father

FSI ,16 y, N (%)

FSI $16 y, N (%)

129 (100)

464 (100)

27.3 (5.5)

29.0 (5.6)

115 (92.0)

412 (89.9)

Female Adolescents
FSI ,16 y, N (%)

FSI $16 y, N (%)

154 (100)

453 (100)

.002

27.1 (6.4)

29.0 (5.7)

.002

.454

136 (90.1)

394 (89.3)

.802

103
73
179
68
256
128
34

.045

P

(23.5)
(12.9)
(47.3)
(16.3)
(57.5)
(32.6)
(6.3)

,.001

40 (31.3)
55 (44.4)

59 (12.7)
123 (27.2)

,.001
,.001

78 (66.7)

294 (69.7)

10 (8.5)
28 (22.8)

23 (5.3)
55 (12.2)

32
35
45
8
59
38
18

(26.7)
(29.2)
(37.5)
(6.7)
(45.7)
(31.9)
(4.9)

104
57
209
72
267
136
28

(24.3)
(17.3)
(42.3)
(16.1)
(56.5)
(30.5)
(8.0)

.671
.534
,.001

47 (30.7)
70 (47.0)

71 (15.8)
128 (29.5)

,.001
,.001

.534

97 (71.9)

283 (68.5)

.466

.198
.003

28 (19.9)
42 (28.6)

28 (6.8)
78 (18.0)

,.001
.003

.017
.889
.002

48
26
57
12
84
48
29

(33.6)
(18.2)
(39.9)
(8.4)
(54.5)
(33.3)
(19.7)

P

P values calculated from x2 test; Baseline data were collected at 18-wk and/or 34-wk pregnancy.
a Shown as mean (SD) and P value from t test.
b Top 30% of cohort.
c Father does not live with mother at 18-wk pregnancy.

menarche and FSI is reported
elsewhere.39

problems, and early menarche
(before 12 years of age) in girls (data
not shown).

CBCL T Scores and Age of FSI

Analyses were subsequently adjusted
to account for sociodemographic
factors and age of menarche. In the
adjusted models, all previously
identiﬁed relationships between
clinically signiﬁcant behavior
problem scores and early FSI
remained signiﬁcant for boys: total
and externalizing T scores above
cutoff were associated with an
increased risk for early FSI at ages 5
(OR = 2.18, 95% CI = 1.31–3.62), 8
(OR = 1.95, 95% CI = 1.18–3.23), 10
(OR = 3.46, 95% CI = 1.98–6.05), and
14 (OR = 2.43, 95% CI = 1.38–4.28)
years. Internalizing T scores above
the cutoff at ages 8 and 10 years also
remained signiﬁcant in boys. For girls,
only externalizing behavior T scores
above cutoff at ages 10 (OR = 2.19,
95% CI = 1.17–4.10) and 14 (OR =
2.56, 95% CI = 1.44–4.56) remained
signiﬁcant predictors; there were no
signiﬁcant relationships between
total and internalizing T scores above
cutoff and earlier FSI (Table 3).

The proportions scoring above
clinically signiﬁcant cutoff are
presented by gender and early FSI in
Table 3. For boys, univariate analysis
revealed total CBCL scores above T
score cutoff at ages 5, 8, 10, and 14
years were signiﬁcantly associated
with earlier FSI (P , .05), whereas
for girls, total CBCL scores above T
score cutoff were signiﬁcantly
associated with earlier FSI at ages 5,
10, and 14 years (Table 3). For both
boys and girls, externalizing behavior
T scores above cutoff at ages 5, 8, 10,
and 14 years were associated with
a signiﬁcantly greater risk of early FSI
(P , .05). Internalizing behavioral
problems at ages 8 and 10
signiﬁcantly increased the risk for
early FSI in boys, whereas for girls
internalizing problems revealed no
signiﬁcant relationship with earlier
age of FSI (Table 3). We found no
signiﬁcant association between total,
externalizing or internalizing

We evaluated whether children with
T scores above cutoff for both
internalizing and externalizing
behavior were at greater risk of early
FSI in adolescence (Supplemental
Table 6). We found that having T
scores above cutoff for both
externalizing and internalizing
behavior at ages 5, 8, 10, and 14 years
signiﬁcantly predicted early FSI in
boys. In girls, T scores above this cutoff
for both externalizing and internalizing
behavior at ages 10 and 14 years
signiﬁcantly predicted early FSI.
We examined whether these
relationships changed when early FSI
was deﬁned as less than 15 years. For
girls, the associations were similar,
and statistically signiﬁcant (data not
shown). For boys, as the number of
cases was low, most associations lost
their statistical signiﬁcance (data not
shown).

DISCUSSION
Ours is the ﬁrst and largest birth
cohort to carefully examine the
relationship between the range of
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TABLE 3 ORs of Early FSI for Adolescents With Clinically Signiﬁcant CBCL Scores Compared With Normal CBCL Scores at Each Follow-up Year
CBCL Score $60

Male Adolescents
FSI ,16 y,
N (%)

Total
Age 2
Age 5
Age 8
Age 10
Age 14
Externalizing
Age 2
Age 5
Age 8
Age 10
Age 14
Internalizing
Age 2
Age 5
Age 8
Age 10
Age 14
a
b

FSI $16 y,
N (%)

Female Adolescents

Risk of FSI ,16 y
OR (95% CI)
Unadjusted

OR (95% CI)
Adjusteda

FSI ,16 y,
N (%)

FSI $16 y,
N (%)

Risk of FSI ,16 y
OR (95% CI)
Unadjusted

OR (95% CI)
Adjustedb

17
44
37
37
25

(16.7)
(37.9)
(30.6)
(30.6)
(21.6)

39
67
61
54
33

(10.2)
(15.7)
(14.2)
(12.4)
(7.8)

1.77
3.29
2.66
3.12
3.25

(0.95–3.28)
(2.09–5.20)
(1.66–4.27)
(1.93–5.05)
(1.84–5.73)

1.58
2.70
2.20
2.61
2.66

(0.81–3.07)
(1.66–4.38)
(1.33–3.65)
(1.57–4.35)
(1.45–4.86)

9
35
28
28
26

(7.4)
(25.0)
(20.1)
(20.1)
(18.2)

34
68
68
46
45

(9.1)
(16.1)
(16.0)
(10.6)
(10.5)

0.80
1.74
1.32
2.13
1.90

(0.37–1.71)
(1.09–2.76)
(0.81–2.15)
(1.27–3.56)
(1.12–3.21)

0.53
1.23
0.98
1.69
1.47

(0.23–1.21)
(0.73–2.08)
(0.56–1.69)
(0.96–3.00)
(0.81–2.67)

19
36
34
33
29

(18.6)
(31.0)
(28.1)
(27.3)
(25.0)

45
64
63
37
43

(11.7)
(15.0)
(14.7)
(8.5)
(10.2)

1.72
2.56
2.28
4.05
2.95

(0.96–3.10)
(1.59–4.11)
(1.41–3.67)
(2.40–6.84)
(1.74–4.98)

1.33
2.18
1.95
3.46
2.43

(0.71–2.51)
(1.31–3.62)
(1.18–3.23)
(1.98–6.05)
(1.38–4.28)

14
34
32
27
32

(11.5)
(24.3)
(23.0)
(19.4)
(22.4)

40
62
54
35
37

(10.7)
(14.7)
(12.7)
(8.1)
(8.6)

1.08
1.86
2.05
2.75
3.05

(0.57–2.07)
(1.16–2.98)
(1.26–3.34)
(1.60–4.73)
(1.82–5.13)

0.76
1.32
1.54
2.19
2.56

(0.37–1.55)
(0.79–2.23)
(0.90–2.62)
(1.17–4.10)
(1.44–4.56)

12
29
38
40
14

(11.8)
(25.0)
(31.4)
(33.1)
(12.1)

28
87
79
68
32

(7.3)
(20.3)
(18.4)
(15.6)
(7.6)

1.70
1.31
2.03
2.68
1.68

(0.83–3.46)
(0.81–2.12)
(1.29–3.21)
(1.69–4.24)
(0.86–3.26)

1.39
1.23
1.72
2.35
1.57

(0.64–3.04)
(0.74–2.05)
(1.07–2.79)
(1.45–3.81)
(0.79–3.13)

7
23
22
25
25

(5.7)
(16.4)
(15.8)
(18.0)
(17.5)

30
56
68
65
60

(8.0)
(13.3)
(16.0)
(15.0)
(14.0)

0.70
1.28
0.98
1.24
1.30

(0.30–1.63)
(0.76–2.18)
(0.58–1.66)
(0.75–2.07)
(0.78–2.17)

0.53
0.97
0.72
1.11
0.99

(0.21–1.35)
(0.54–1.74)
(0.40–1.29)
(0.64–1.93)
(0.56–1.77)

ORs adjusted for mothers’ age, smoking during pregnancy, and working near adolescent’s birth.
ORs adjusted for mothers’ age, smoking, and father not living with mother during pregnancy, and age at onset of menarche.

childhood problem behavior and age
at FSI in girls and boys by using a
comprehensive behavior assessment
tool, with measurement of
internalizing and externalizing
behavior at regular intervals over
childhood, while taking into
consideration the key biological, social,
and psychological factors that may
modify this relationship. The principal
ﬁnding was that total and
externalizing CBCL scores from as
young as 5 years in boys increased the
risk of earlier age at FSI. Clear gender
differences were observed. In girls,
only externalizing behavior increased
the risk for early FSI, and from a later
age (10 years). Internalizing problems
in middle to late childhood (ages 8 and
10) were also signiﬁcantly associated
with early age at FSI for boys but not
for girls.
Our observations conﬁrm previous
reports identifying externalizing
behaviors as more strongly associated
with earlier reported age of FSI than
internalizing behaviors.17,40 These
studies collected age of FSI in young
adulthood rather than adolescence. A
broad review of correlates of early
FSI, and the Dunedin

Multidisciplinary Health and
Development Study (Dunedin Study),
which collected data on mental health
disorder diagnoses, also found the
relationship between externalizing
problems and FSI was stronger for
boys.13,35

problem behavior into internalizing
and externalizing behaviors by using
the CBCL allowed us to more
precisely deﬁne the relationship
between these behaviors, as
measured throughout childhood and
sexual behavior in adolescence.

Our ﬁndings broadly support those of
the Dunedin Study and another older
birth cohort study in New Zealand.
The Christchurch Health and
Development Study6 demonstrated
that conduct disorder from age 8 was
associated with increased risk of
teenage pregnancy by age 18.
Teenage pregnancy is a potentially
adverse health outcome for mother
and child, but is not always mediated
through earlier age at FSI. These data
do not help in understanding the
relationship in boys. The Dunedin
Study17 revealed that antisocial
behavior between ages 5 and 11
predicted FSI before age 16. A recent
data linkage study in Western
Australia revealed an association
between behavior problems in girls
aged 4 to 14 years (as measured by
the CBCL in a representative crosssectional survey) and teenage
births.41 Careful delineation of

This is the ﬁrst report of an
association between internalizing
behavior and early onset of FSI in
boys. A prospective school-based
study in Canada revealed that
although neither internalizing nor
externalizing behavior alone
predicted early sexual onset, boys
with high externalizing and low
internalizing scores were more likely
to have early FSI,42 and previous
studies have revealed associations
between depressive symptoms and
multiple sexual partners,43 condom
nonuse,44 and risky sexual
behaviors45 in boys and young men.
Our data go further by examining this
relationship from a young age and
ﬁnding that both internalizing and
externalizing behavior moderate
sexual activity, at least in boys, and
ﬁnding that those who display both
kinds of problem behavior at an early
age may be particularly at risk.
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Although others have found that early
menarche increases risk of
delinquency and conduct disorder in
girls,46–49 in our analyses, menarche
did not modify the relationship
between externalizing behavior and
FSI. Our study collected prospective
data on menarche, in months and
years and examined separately the
effect of later menarche, which may
explain differences in ﬁndings
between cohort studies.39
Why problem behavior is associated
with early FSI cannot be explained
from this data. It is known, however,
that externalizing behaviors are
linked to poor self-control,
impulsivity, and a lack of behavior
self-management,15,19 which may
therefore increase likelihood of sexual
experimentation. Internalizing
behaviors are characterized by social
anxiety, avoidance, and withdrawal50
and depression, which may increase
risk of FSI. It is possible that early FSI
represents a manifestation of
problem behavior in adolescence,
more commonly evident in boys.
The principal strength of this study is
the large, population-based
prospective design and the ability to
consider a broad range of potential
modifying variables in evaluating the
relationship between childhood
behavior and age at FSI. This depth of
analysis is beyond that reported by
national surveys, meta-analyses, and
vital statistics reports.13,51,52 Another
key strength of our study is that
participants reported age at FSI close
to the event compared with other
similar birth cohorts. This reduces the
likelihood of error, in particular for
those with an earlier age of FSI.53 Early
age of FSI is an important indicator of
future health risk, including sexual
health, and other social and health
outcomes in both boys and girls.
Further, this is the ﬁrst birth cohort
study to have used a standardized
and widely used measure of
behavioral problems (CBCL) with
repeated measures from 2 to 14
years. The parent-report CBCL/4–18

has been well-validated as comparable
to a clinical diagnosis, suggesting it
can identify children with behavioral
problems as effectively as a timeconsuming clinical interview.54
Although adolescents may have been
affected by self-report biases, we
asked sexual behavior questions
around the time many of the cohort
would have recently commenced
sexual activity, thereby increasing the
likelihood of accurate recall; and we
also used computer-assisted reporting,
which provides greater perceived
conﬁdentiality and adolescents report
they are more likely to respond
truthfully.55 In addition, in a reliability
assessment of the 1999 US Youth Risk
Behavior Survey, questions related to
sexual behaviors were found to have
high reliability due to their salience to
an adolescent population.56
There is no universal agreement on
the age at which FSI becomes early,
and this is likely to differ across
cultures, communities, and countries.
We elected to deﬁne early FSI as the
lowest quartile of our population,
which was ,16 years; analyses with
a different cutoff (,15 and 16/17
years of age) did not change the
ﬁndings. Our study population’s age
of FSI was similar to
a contemporaneous Australian
population survey of high school
students, where one-quarter of
15/16-year-old (year 10) students
had experienced sexual intercourse,
and just over 50% of 17/18-year-old
(year 12) students.34
Finally, our results may have been
affected by cohort attrition. The
observed differential attrition, with
fewer participants with problem
behavior continuing in the study,
biased our ﬁndings toward the null.
With the entire sample, it is possible
that we would see effects more
strongly, or across both genders, for
example. The differential attrition
seen is not surprising, considering
the challenges of participating in
a study with such intensive data
collection.

Implications
Our ﬁndings allow the relative
importance of childhood behavior on
age at FSI to be considered in the
context of other key biological and
social factors likely to inﬂuence these
outcomes. These observations have
implications for understandings of
the nature of early FSI via its link to
childhood problem behavior.
Programs aimed at reducing risky
sexual behavior have been largely
unsuccessful in preventing early
onset of sexual activity.57–59 Our data
provide novel information about
which children are at risk, and how
gender inﬂuences this.
Understanding these factors may
inform more effective
interventions.58,60,61 For example,
impulsivity may make planning safe
sexual encounters challenging,
truancy might mean less exposure to
sex education in school, social
withdrawal might mean that the
child is less exposed to prosocial
peers, less able to negotiate
relationships and condom use, while
social anxiety may heighten the
adolescent’s fear of rejection.
Interventions targeting children with
behavioral disorders should consider
the risk of early FSI and possible
associated sexual risk behavior.

CONCLUSIONS
This is the ﬁrst birth cohort study of
early life problem behavior and age
at FSI. Our ﬁndings suggest that
externalizing behavior from as early
as 5 years in boys and 10 years in
girls predicts early age at FSI, which
is a consistent marker of high risk
sexual behavior in adolescence.
Interventions targeting risky sexual
behavior should acknowledge the
potential role of early life
behavioral problems, particularly in
boys.

ACKNOWLEDGMENTS
In memory of our esteemed and
sorely missed colleague Anthony
Smith of La Trobe University, who

Downloaded from www.aappublications.org/news by guest on October 20, 2019
260

SKINNER et al

provided assistance with early drafts
of this article and secured funding for
the study. We are extremely grateful

to all the families who took part in
this study and the Raine Study team,
which includes data collectors, cohort

managers, data managers, clerical
staff, research scientists, and
volunteers.

None of the funders had any role in the study design; the collection, analysis, and interpretation of data; the writing of the report; or the decision to submit the
article for publication.
www.pediatrics.org/cgi/doi/10.1542/peds.2014-1579
DOI: 10.1542/peds.2014-1579
Accepted for publication Nov 21, 2014
Address correspondence to S. Rachel Skinner, MBBS, PhD, Discipline of Paediatrics and Child Health, University of Sydney, Children’s Hospital at Westmead, Locked
Bag 4001, Westmead, NSW 2054, Australia; E-mail: rachel.skinner@health.nsw.gov.au
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2015 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have no ﬁnancial relationships relevant to this article to disclose.
FUNDING: The authors acknowledge the support via core funding from the University of Western Australia (UWA), Raine Medical Research Foundation, The Telethon
Institute for Child Health Research, UWA Faculty of Medicine, Dentistry, and Health Sciences, Women and Infants Research Foundation, and Curtin University. The
Raine Study is also funded by Australian National Health & Medical Research Council (NHMRC) program grants 963209, 003209, 211912, and 353514. The present
work was further supported by NHMRC project grant 634509, the Telstra Foundation, the Western Australian Health Promotion Foundation, and Australian Health
Management. Dr Hickey is supported by NHMRC Clinical Fellowship 1058935; Dr Robinson is supported by NHMRC Early Career Fellowship 1054400 and a Western
Australia New Independent Researcher Infrastructure Support Award.
POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conﬂicts of interest to disclose.

REFERENCES
1. Cavazos-Rehg PA, Krauss MJ, Spitznagel
EL, et al. Type of contraception method
used at last intercourse and
associations with health risk behaviors
among US adolescents. Contraception.
2010;82(6):549–555
2. Magnusson BM, Masho SW, Lapane KL. Early
age at ﬁrst intercourse and subsequent
gaps in contraceptive use. J Womens
Health (Larchmt). 2012;21(1):73–79
3. Watson LF, Taft AJ, Lee C. Associations of
self-reported violence with age at
menarche, ﬁrst intercourse, and ﬁrst
birth among a national population
sample of young Australian women.
Womens Health Issues. 2007;17(5):
281–289
4. Steward NR, Farkas G, Bingenheimer JB.
Detailed educational pathways among
females after very early sexual
intercourse. Perspect Sex Reprod Health.
2009;41(4):244–252
5. Spriggs AL, Halpern CT. Timing of sexual
debut and initiation of postsecondary
education by early adulthood. Perspect
Sex Reprod Health. 2008;40(3):152–161
6. Woodward LJ, Fergusson DM. Early
conduct problems and later risk of

teenage pregnancy in girls. Dev
Psychopathol. 1999;11(1):127–141
7. Kaestle CE, Halpern CT, Miller WC, Ford
CA. Young age at ﬁrst sexual
intercourse and sexually transmitted
infections in adolescents and young
adults. Am J Epidemiol. 2005;161(8):
774–780
8. Coker AL, Richter DL, Valois RF, McKeown
RE, Garrison CZ, Vincent ML. Correlates
and consequences of early initiation of
sexual intercourse. J Sch Health. 1994;
64(9):372–377
9. Langille DB, Asbridge M, Flowerdew G,
Allen M. Associations of sexual risktaking with having intercourse before 15
years in adolescent females in Cape
Breton, Nova Scotia, Canada. Sex Health.
2010;7(2):199–204
10. Cavazos-Rehg PA, Spitznagel EL, Bucholz
KK, et al. Predictors of sexual debut at
age 16 or younger. Arch Sex Behav. 2010;
39(3):664–673
11. Sandfort TG, Orr M, Hirsch JS, Santelli J.
Long-term health correlates of timing of
sexual debut: results from a national US
study. Am J Public Health. 2008;98(1):
155–161

12. Spriggs AL, Halpern CT. Sexual Debut
Timing and Depressive Symptoms in
Emerging Adulthood. J Youth Adolesc.
2008;37(9):1085–1096
13. Zimmer-Gembeck MJ, Helfand M. Ten
years of longitudinal research on US
adolescent sexual behavior:
Developmental correlates of sexual
intercourse, and the importance of age,
gender and ethnic background. Dev Rev.
2008;28(2):153–224
14. Kotchick BA, Shaffer A, Forehand R,
Miller KS. Adolescent sexual risk
behavior: a multi-system perspective.
Clin Psychol Rev. 2001;21(4):493–519
15. Pedersen W, Samuelsen SO, Wichstrom L.
Intercourse debut age: poor resources,
problem behavior, or romantic appeal?
a population-based longitudinal study. J
Sex Res. 2003;40(4):333–345
16. Timmermans M, van Lier PAC, Koot HM.
Which forms of child/adolescent
externalizing behaviors account for late
adolescent risky sexual behavior and
substance use? J Child Psychol
Psychiatry. 2008;49(4):386–394
17. Ramrakha S, Bell ML, Paul C, Dickson N,
Mofﬁtt TE, Caspi A. Childhood behavior

Downloaded from www.aappublications.org/news by guest on October 20, 2019
PEDIATRICS Volume 135, number 2, February 2015

261

problems linked to sexual risk taking in
young adulthood: a birth cohort study. J
Am Acad Child Adolesc Psychiatry. 2007;
46(10):1272–1279
18. Jordahl T, Lohman BJ. A bioecological
analysis of risk and protective factors
associated with early sexual intercourse
of young adolescents. Child Youth Serv
Rev. 2009;31(12):1272–1282
19. Quay HC. The psychobiology of
undersocialized aggressive conduct
disorder: A theoretical perspective. Dev
Psychopathol. 1993;5(1–2):165–180
20. Bongers IL, Koot HM, van der Ende J,
Verhulst FC. The normative development
of child and adolescent problem
behavior. J Abnorm Psychol. 2003;112(2):
179–192
21. Duchesne S, Vitaro F, Larose S, Tremblay
RE. Trajectories of anxiety during
elementary-school years and the
prediction of high school noncompletion.
J Youth Adolesc. 2008;37(9):1134–1146
22. Scott KM, Von Korff M, Angermeyer MC,
et al. Association of childhood
adversities and early-onset mental
disorders with adult-onset chronic
physical conditions. Arch Gen Psychiatry.
2011;68(8):838–844
23. McKenzie M, Olsson CA, Jorm AF,
Romaniuk H, Patton GC. Association of
adolescent symptoms of depression and
anxiety with daily smoking and nicotine
dependence in young adulthood: ﬁndings
from a 10-year longitudinal study.
Addiction. 2010;105(9):1652–1659
24. Gotlib IH, Lewinsohn PM, Seeley JR.
Consequences of depression during
adolescence: marital status and marital
functioning in early adulthood. J Abnorm
Psychol. 1998;107(4):686–690
25. Jokela M, Ferrie J, Kivimäki M. Childhood
problem behaviors and death by midlife:
the British National Child Development
Study. J Am Acad Child Adolesc
Psychiatry. 2009;48(1):19–24
26. Stevenson J, Goodman R. Association
between behaviour at age 3 years and
adult criminality. Br J Psychiatry. 2001;
179:197–202

a randomised controlled trial. Lancet.
1993;342(8876):887–891
29. McKnight CM, Newnham JP, Stanley FJ,
et al. Birth of a cohort—the ﬁrst 20
years of the Raine study. Med J Aust.
2012;197(11):608–610
30. Achenbach TM. Manual for the Child
Behavior Checklist/4-18 and 1991 Proﬁle.
Burlington, VT: University of Vermont,
Department of Psychiatry; 1991
31. Zubrick S, Silburn S, Gurrin L, et al.
Western Australian Child Health Survey:
Education, Health And Competence.
Perth, Western Australia: Australian
Bureau of Statistics and the Telethon
Institute for Child Health Research;
1997
32. Bérubé RL, Achenbach TM. Bibliography
of Published Studies Using the ASEBA.
Burlington, VT: University of Vermont,
Research Center for Children, Youth, &
Families; 2007
33. Achenbach TM, Edelbrock C, Howell CT.
Empirically based assessment of the
behavioral/emotional problems of 2- and
3- year-old children. J Abnorm Child
Psychol. 1987;15(4):629–650
34. Smith A, Agius P, Mitchell A, Barrett C,
Pitts M. Secondary Students and Sexual
Health 2008. Melbourne, Australia:
Australian Research Centre in Sex,
Health & Society, La Trobe University;
2009
35. Paul C, Fitzjohn J, Herbison P, Dickson N.
The determinants of sexual intercourse
before age 16. J Adolesc Health. 2000;
27(2):136–147
36. Udry JR. Age at menarche, at ﬁrst
intercourse, and at ﬁrst pregnancy. J
Biosoc Sci. 1979;11(4):433–441

a cumulative risk model. J Youth
Adolesc. 2009;38(8):1059–1071
41. Gaudie J, Mitrou F, Lawrence D, Stanley
FJ, Silburn SR, Zubrick SR. Antecedents
of teenage pregnancy from a 14-year
follow-up study using data linkage. BMC
Public Health. 2010;10:63
42. Boislard M-AP, Dussault F, Brendgen M,
Vitaro F. Internalizing and externalizing
behaviors as predictors of sexual onset
in early adolescence. J Early Adolesc.
2013;33(7):920–945
43. Kosunen E, Kaltiala-Heino R, Rimpelä M,
Laippala P. Risk-taking sexual behaviour
and self-reported depression in middle
adolescence—a school-based survey.
Child Care Health Dev. 2003;29(5):
337–344
44. Shrier LA, Harris SK, Sternberg M,
Beardslee WR. Associations of
depression, self-esteem, and substance
use with sexual risk among adolescents.
Prev Med. 2001;33(3):179–189
45. Lehrer JA, Shrier LA, Gortmaker S, Buka
S. Depressive symptoms as
a longitudinal predictor of sexual risk
behaviors among US middle and high
school students. Pediatrics. 2006;118(1):
189–200
46. Caspi A, Lynam D, Mofﬁtt TE, Silva PA.
Unraveling Girls Delinquency - Biological,
Dispositional, and Contextual
Contributions to Adolescent Misbehavior.
Dev Psychol. 1993;29(1):19–30
47. Magnusson D, Stattin H, Allen VL.
Biological maturation and social
development: A longitudinal study of
some adjustment processes from midadolescence to adulthood. J Youth
Adolesc. 1985;14(4):267–283

37. Short MB, Rosenthal SL. Psychosocial
development and puberty. Ann N Y Acad
Sci. 2008;1135:36–42

48. Burt SA, McGue M, DeMarte JA, Krueger
RF, Iacono WG. Timing of menarche and
the origins of conduct disorder. Arch Gen
Psychiatry. 2006;63(8):890–896

38. Sloboda DM, Hart R, Doherty DA, Pennell
CE, Hickey M. Age at menarche:
Inﬂuences of prenatal and postnatal
growth. J Clin Endocrinol Metab. 2007;
92(1):46–50

49. Ge X, Conger RD, Elder GH Jr. Coming of
age too early: pubertal inﬂuences on
girls’ vulnerability to psychological
distress. Child Dev. 1996;67(6):3386–3400

27. Gerressu M, Stephenson JM. Sexual
behaviour in young people. Curr Opin
Infect Dis. 2008;21(1):37–41

39. Marino JL, Skinner SR, Doherty DA, et al.
Age at menarche and age at ﬁrst sexual
intercourse: a prospective cohort study.
Pediatrics. 2013;132(6):1028–1036

50. Brown LK, Hadley W, Stewart A, et al;
Project STYLE Study Group. Psychiatric
disorders and sexual risk among
adolescents in mental health treatment. J
Consult Clin Psychol. 2010;78(4):590–597

28. Newnham JP, Evans SF, Michael CA,
Stanley FJ, Landau LI. Effects of frequent
ultrasound during pregnancy:

40. Price MN, Hyde JS. When two isn’t better
than one: predictors of early sexual
activity in adolescence using

51. Mott FL, Fondell MM, Hu PN, KowaleskiJones L, Menaghan EG. The determinants
of ﬁrst sex by age 14 in a high-risk

Downloaded from www.aappublications.org/news by guest on October 20, 2019
262

SKINNER et al

adolescent population. Fam Plann
Perspect. 1996;28(1):13–18
52. Wellings K, Nanchahal K, Macdowall W,
et al. Sexual behaviour in Britain: early
heterosexual experience. Lancet. 2001;
358(9296):1843–1850
53. Cairns BJ, Liu B, Clennell S, et al. Lifetime
body size and reproductive factors:
comparisons of data recorded
prospectively with self reports in middle
age. BMC Med Res Methodol. 2011;11:7
54. Jensen PS, Watanabe HK, Richters JE, et al.
Scales, diagnoses, and child
psychopathology: II. Comparing the CBCL
and the DISC against external validators. J
Abnorm Child Psychol. 1996;24(2):151–168
55. Watson PD, Denny SJ, Adair V, et al.
Adolescents’ perceptions of a health

survey using multimedia computerassisted self-administered interview.
Aust N Z J Public Health. 2001;25(6):
520–524
56. Brener ND, Kann L, McManus T, Kinchen
SA, Sundberg EC, Ross JG. Reliability of
the 1999 youth risk behavior survey
questionnaire. J Adolesc Health. 2002;
31(4):336–342
57. Bearinger LH, Sieving RE, Ferguson J,
Sharma V. Global perspectives on the
sexual and reproductive health of
adolescents: patterns, prevention, and
potential. Lancet. 2007;369(9568):1220–1231
58. Skinner SR, Hickey M. Current priorities
for adolescent sexual and reproductive
health in Australia. Med J Aust. 2003;
179(3):158–161

59. DiCenso A, Guyatt G, Willan A, Grifﬁth L.
Interventions to reduce unintended
pregnancies among adolescents:
systematic review of randomised
controlled trials. BMJ. 2002;324(7351):
1426–1430
60. Harden A, Brunton G, Fletcher A, Oakley
A. Teenage pregnancy and social
disadvantage: systematic review
integrating controlled trials and
qualitative studies. BMJ. 2009;339:
b4254
61. Schoﬁeld HLT, Bierman KL, Heinrichs B,
Nix RL; Conduct Problems Prevention
Research Group. Predicting early sexual
activity with behavior problems
exhibited at school entry and in early
adolescence. J Abnorm Child Psychol.
2008;36(8):1175–1188

SIZING FOR ATHLETES: My daughter loves jeans, and over the years she has
amassed quite a collection. However, ﬁnding the right ﬁt is not easy. For her, getting
the right pair involves a lot more than just picking the wash, leg taper, or feathering.
A key issue is how the jeans ﬁt her thighs. She is a ﬁt, muscular collegiate athlete. Most
jean manufacturers do not target that demographic so she has to spend a bit of time
ﬁnding jeans that are neither too tight around her thighs nor too loose around her
waist. While ﬁnding the right pair of jeans can take my daughter a bit more time
than other young women, her issues pale compared to others.
As reported in The New York Times (Sports: November 13, 2014), the problem has
been so severe for elite athletes that several have developed their own clothing ﬁrms.
The problem for elite cyclists or skiers, amongst others, is that they develop muscular
thighs. ‘Skinny’ jeans that ﬁt through the legs and end in a small leg opening are
totally out of the question. Standard ﬁt jeans are either far too tight around the thigh
or far too loose around the waist. For example, a standard pair of men’s jeans with
a 34-inch waist has a circumference in the thigh area of approximately 23 inches.
A ﬁt weight lifter with a waist size of 32 inches is likely to have thighs with a circumference of at least 27 inches. To address this problem, athletes from different
ﬁelds have developed partnerships with designers to develop clothing lines for curvy
or muscular individuals. Using Kickstarter campaigns, most have raised a signiﬁcant amount of money to start their businesses. Already, several have thousands of
orders, and clothing lines developed speciﬁcally for body builders are doing a brisk
business.
Anyway, I know my daughter looks fantastic in her jeans. I am happy that others will
be able to add this fashion staple to their wardrobe.
Noted by WVR, MD
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