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ABSTRACT  

Purpose: Externalising (delinquent, aggressive) and internalising (anxious/depressed, 

withdrawn) behaviour problems are prevalent in childhood. Few studies have prospectively 

measured relationships between childhood behaviour problems and adolescent health risk 

behaviour, a major predictor of morbidity and mortality. We sought to determine 

relationships, by gender, between childhood behaviour problems and more general adolescent 

health risk-taking: risky sexual behaviours, and substance use. 

Methods: In a population-based birth cohort (The Western Australian Pregnancy Cohort 

(Raine) Study), total, externalising and internalising behaviour problems (domain-specific 

T≥60) were calculated from parent-reported Child Behavior Checklist at ages two, five, eight, 

ten and 14. At age 17, 1,200 (49% male) participants reported sexual activity (age of first oral 

sex or sexual intercourse; two or more oral sex or sexual intercourse partners; not using 

condom at last sexual intercourse; unwanted sex) and substance use activity (tobacco use in 

previous 4 weeks; having been drunk (alcohol) in previous 6 months; ever used marijuana; 

ever used other non-medical drugs). 

Results: For both genders, those with earlier externalising behaviour problems were more 

likely to be sexually active (oral sex or sexual intercourse) by age 17. Males, but not females, 

with childhood externalising behaviour problems were more likely to have multiple sexual 

partners by age 17 than those without such problems (adjusted odds ratio (aOR) 2.96, 95% 

confidence interval (CI) 1.49-5.86). Females, but not males, with childhood externalising 

behaviour problems were more likely to have had unwanted sex (aOR 1.91, 95%CI 1.04-

3.53). Externalising behaviour problems were associated with substance use for both genders. 

No association was found between internalising behaviour problems and risky behaviour. 

Conclusions: Externalising behaviour problems from as early as 5 in boys and 8 in girls 

predict a range of risky sexual behaviour in adolescence, which has important implications for 

targeting interventions in adolescence. 
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BACKGROUND 

Adolescent health-compromising behaviours ("risky behaviours") include 

developmentally normal behaviours with potentially adverse consequences, particularly at 

younger ages (e.g. sexual behaviours and alcohol/substance use) and behaviours that may 

have negative consequences at any age (e.g. unprotected sex, multiple sexual partners, 

heavy alcohol use, regular tobacco use, and illicit drugs). There are gender differences in 

adolescent health-compromising behaviours, with a male preponderance of substance use 

(1), physical risk taking (2) and sexual risk (3). Health-compromising behaviour is 

responsible for the majority of adolescent and young adult morbidity and mortality 

worldwide (4) and evidence for effective interventions to reduce health-compromising 

behaviour and associated morbidity is limited (5).  

Understanding the nature of adolescent health risk behaviour has implications for 

improving adolescent health and well-being. Importantly, problem behaviour in childhood, 

particularly of the externalising type, which is associated with impulsivity, breaking rules, 

and taking risks, has been linked to higher rates of health-compromising behaviour in 

adolescence, such as substance use, and earlier age of first sexual intercourse (6, 7). 

Further delineation of the relationship between childhood problem behaviour and 

adolescent health-compromising behaviour is warranted if we are to develop effective 

intervention strategies.  

Childhood behaviour problems are common and include behaviour of the 

externalising and internalising type. Externalising behaviour is "acting-out" behaviour 

linked to emotional under-control and disinhibition (8, 9). Internalising behaviour includes 

"emotional problems" reflecting a tendency to turn negative experiences inward, such as 

depressive and anxiety symptoms (9, 10). Externalising problems are more common 

among boys, and internalising problems among girls (11, 12). Problem behaviour in 

childhood has been extensively studied due to the health and economic burden on families 
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of challenging behaviour and its link to mental health disorders. Problem behaviours are 

central to clinical disorders: externalising to attention deficit disorder/hyperactivity 

disorder and conduct disorders, and internalising to anxiety and depressive disorders. 

Together, these disorders affect 1 in 8 Australian children and adolescents (13), while data 

from other countries is sparse.   

Despite the likely high prevalence of childhood externalising and internalising 

problems, and of adolescent health-compromising behaviour, few prospective studies have 

followed children with behaviour problems into adolescence to examine their association. 

Understanding these associations may inform the targeting (including by gender) and 

timing of surveillance or interventions for at-risk children. These studies require large 

population-based cohorts followed prospectively through childhood into adolescence and 

young adulthood. Drawing on prospective data from the Raine Study birth cohort, we 

previously reported that externalising problems from early childhood predicted younger 

age at first sexual intercourse (FSI) in both genders (14).  Building on this finding, the aim 

of the current study was to determine explore how this relationship extends to adolescent 

sexual risk taking across a broader range of sexual behaviours, and substance abuse, and to 

ascertain whether associations are gender-specific.  

METHODS 

Participants 

The Western Australian Pregnancy Cohort (Raine) Study is a prospective cohort 

study of 2,868 live births (1,405 female, 1,463 male) from 2,900 pregnancies followed 

since 1989. Cohort details are published elsewhere (15). Briefly, the cohort was recruited 

at 18 weeks’ gestation at a tertiary maternity hospital in Western Australia. Children and 

their families were surveyed at ages one, two, three, five, eight, ten, 14, and 17 years. After 
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baseline data collection, families were not required to have participated in previous waves 

to participate subsequently.  

Written informed consent was obtained at enrolment and at each 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. 

Behavioural variables 

The Child Behavior Checklists for Ages 2/3 (CBCL/2-3) and Ages 4-18 (CBCL/4-

18) measure child behaviour by parent report (16, 17). The CBCL instruments have shown 

good internal consistency in diagnosis of child psychopathology, are comparable with 

standardized diagnostic interviews in identifying children and adolescents with psychiatric 

morbidity (18)
 
and have been widely used internationally in studies of behavioural 

development (19). The instruments measure the constructs Withdrawal, 

Anxiety/Depression, Social Problems, Thought Problems, Attention Problems, Delinquent 

Behaviour, Aggressive Behaviour, and, in the CBCL/4-18, Somatic Complaints. These 

constructs comprise the Total Problems (TB) score. The Internalising Behavior score 

comprises Withdrawal and Anxiety/Depression, plus, for the CBCL/4-18, Somatic 

Complaints. The Externalising Behavior score comprises Delinquent and Aggressive 

Behaviour. Parents completed the CBCL/2-3 at the two-year follow-up and the CBCL/4-

18 at the five, eight, ten, and 14 year follow-ups.
 
Raw scores were standardized by age and 

sex to produce T-scores with mean 50 and standard deviation 10 (16). Consistent with 

published cut-off values (16), problem behaviour was defined as T-score ≥ 60 (borderline 

and clinically significant behaviour).
 

Outcome variables 

Self-reported sexual behaviour and substance use data were collected at age 17 

years using a confidential online questionnaire. Sexual behaviour questions were derived 
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from the Australian National Survey of Secondary School Students, HIV/AIDS and Sexual 

Health, 2002 (20), and substance use questions from the Australian School Students’ 

Alcohol and Drug Survey, 2002 (21). We defined “age of first sexual experience” as age 

(in years) of first sexual intercourse (FSI) or first oral sex (FOS), whichever occurred first. 

We defined participants as “sexually active” at the 17-year follow-up if they had 

experienced FSI or FOS (irrespective of partner gender). For those who were “sexually 

active”, the individual risky sexual behaviours identified for analysis included 1) having 

had two or more oral sex (2+ OS) partners in the previous year, 2) having had two or more 

sexual intercourse (2+ SI) partners in the previous year, 3) not having used condoms at the 

most recent sexual intercourse encounter, and 4) ever having “had sex when you didn’t 

want to” (intercourse only). These outcomes were selected because they are reliably 

recalled and most consistently associated with higher risk of STI or unplanned pregnancy 

(22-24). Individual risky substance use behaviours for analysis included 1) having smoked 

cigarettes in the previous four weeks (tobacco use), 2) having been drunk at any time in the 

previous six months (alcohol use), 3) ever having used “marijuana (mull, grass, pot)” 

(cannabis use), and 4) ever having used any other drug for non-medical purposes, 

specifically: inhalants, painkillers, amphetamines, or “party drugs (e.g. ecstasy, LSD or 

nitrous oxide” (illicit drug use). These variables were chosen for their association with 

short and longer-term adverse outcomes, including problematic substance use (25-27).  

Control variables 

We controlled for demographic and family characteristics at baseline (during 

pregnancy) including maternal age, parental educational attainment, mothers’ relationship 

status (presence or absence of the biological father in the home), family income, and 

parental substance use. A priori models were constructed based on findings in our previous 

paper(14). 
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Statistical analyses 

Categorical data (sociodemographic data) were summarized with frequency 

distributions and univariate group comparisons by sexual activity status were conducted 

using chi-squared tests. Primary analyses examined the effects of clinically significant TB, 

externalising, and internalising problems on age at FSI and FOS using univariate and 

multivariable Cox regression analysis. Effects of externalising and internalising problems 

on age at FSI and FOS were summarized using hazard rate ratios (HR) and 95% 

confidence intervals (CI). Effects of externalising and internalising problems on 

experience of risky sexual behaviours (either multiple partners over the course of the 

previous year, condom use or unwanted sex) in the subset of sexually active study 

participants and on reported substance use (alcohol, smoking and drug use) were analyzed 

by multivariable logistic regression, and summarized using odds ratios (OR) and 95% CIs. 

All analyses were implemented in gender-specific models (14). Male models were 

adjusted for maternal age and smoking; female models were further adjusted for any 

parental drug use, and father absence.  

 All hypothesis tests were two-sided and p-values<0.05 were considered statistically 

significant. SPSS for Windows software (version 18, SPSS Inc., Chicago, IL) was used for 

data analysis. 

RESULTS 

Baseline sociodemographic variables and adolescent sexual activity  

At the 17 year follow-up, there were 1,645 non-responders (57.8%) and 1200 

responders (42.3%) giving a total of 2,845 from the initial cohort of 2,868 (after excluding 

19 neonatal deaths, 1 childhood death and 3 cases of missing data). Data were collected 

from 607 female and 593 male participants aged 17 years (female median age 17.0 y, 

interquartile range (IQR) 16.9-17.1 y, range 16.6-18.9 y; male median age 17.0 y, IQR 

Page 7 of 34

www.publish.csiro.au/journals/sh

Sexual Health



For Review
 O

nly

8 

 

16.9-17.1y, range 16.0-18.2 y). Of these, 374 females (61.6%) and 331 males (55.8%) 

were sexually active (had experienced oral sex (OS) and/or vaginal sexual intercourse 

(SI)).    

Sexually active female adolescents were more likely to have mothers who were 

younger and less educated, parents who smoked or used illicit drugs during pregnancy, and 

absent fathers (Table 1). Sexually active male adolescents were more likely to have had 

less educated mothers, parents who smoked during pregnancy, and fathers who used illicit 

drugs during pregnancy (Table 1).   

Sexual experiences 

Most sexually active participants reported both OS and SI (females n=291, 77.8%, 

males n=252, 76.1%), mostly in the same year of life (females n=188, 64.6%, males 

n=149, 59.1%; Table 2). Amongst those reporting SI, 40.0% (n=123) of females and 

48.5% of males (N=128) reported 2+ partners in the past year. Amongst those reporting 

OS, 36.4% (N=130) of females and 48.2% (N=154) of males reported 2+ partners in the 

past year. Amongst those reporting SI, 136 females (44.2%) and 66 males (25.0%) 

reported not using a condom at last intercourse, and 80 females (26.0%) and 33 males 

(12.5%) reported unwanted SI. The most commonly reported reasons for unwanted sex 

were the same for females and males, with 46.3% of females (N=37) and 60.6% of males 

(N=20) reporting they were “too drunk at the time” or “too high at the time”, and 40.0% of 

females (N=32) and 45.5% of males (N=15) stating that “(their) partner thought they 

should”. 

Childhood problem behaviour and adolescent sexual activity  

Table 3 presents frequency of behaviour problems (CBCL T ≥ 60) by gender and 

sexual activity status. Both female and male adolescents who had externalising problems 

from age 5 onwards were more likely to be sexually active by age 17. The association of 
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TB problems and sexual activity was similar to the relationship of externalising problems 

and sexual activity in males but was less consistent in females. There was no association 

between internalising problems and sexual activity in either gender. 

Adjusted relative rates of first sexual experience by childhood 

externalising/internalising problems are presented for males and females in Table 4. 

Females who had externalising problems at ages 10 and 14 reported a higher rate of FOS 

than those who did not, whilst females with externalising problems only at age 14 reported 

a higher rate of FSI. There were no differences in rate of first sexual experience by 

internalising problems among females. Males who had externalising problems from age 5 

onwards reported a higher rate of FOS. Males who had externalising problems from age 5 

onwards reported a higher rate of FSI: for males with externalising problems at the age-10 

assessment the FSI rate nearly doubled. 

Among females, externalising problems were not related to having 2+ SI partners 

(Table 5). Males with externalising problems, evident from as young as age 5 onwards, 

were two to three times more likely to report having had 2+ SI partners. Females with 

externalising problems at age 8 but at no other age were more likely to report 2+ OS 

partners. Males with externalising problems at ages 10 and 14 were more likely to have 2+ 

OS partners. For both females and males, externalising problems at any age were unrelated 

to condom use at last sexual intercourse. Female participants with externalising problems 

at ages 8, 10, or 14 were more likely to report unwanted sex, but this relationship did not 

exist for males.   

There were no consistent associations between internalising problems in childhood and 

any specific risky sexual behaviour for males or females (Table 6). 

Childhood problem behaviour and adolescent substance use 
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112 males (18.9%) and 135 females (22.2%) had smoked cigarettes in the previous 

4 weeks, 381 males (64.2%) and 403 females (66.4%) had been drunk in the previous six 

months, 200 males (34.2%) and 200 females (33.3%) had ever used cannabis, and 70 

males (11.9%) and 84 females (14.0%) had ever used any other illicit drug. In females, 

externalising problems at age 13 increased likelihood of both cigarette and illicit drug use 

(Table 5). In females, there were no other consistent associations between externalising or 

internalising problems and other substance use (Tables 5 and 6). In males, externalising 

problems from age 5 predicted both cigarette and cannabis use (Table 5). There were no 

other consistent associations between externalising or internalising problems and other 

substance use (Tables 5 and 6). 

DISCUSSION 

A novel finding from our study was the clear gender difference in the association 

between early childhood externalising behaviour problems and risky sexual behaviour. In 

males as young as age 5 there were consistent and strong relationships between childhood 

externalising problems and later risky sexual behaviour in adolescence. The only exception 

was unwanted SI, which was more common and associated with childhood externalising 

problems only in girls. This may reflect the greater vulnerability of female adolescents to 

unwanted sex. Further, we found strong associations between childhood externalising 

problems and a range of risky sexual behaviours in adolescence including younger age at 

first sexual experience. We also found strong associations between childhood externalising 

problems and smoking and cannabis use in adolescence. These associations were seen in 

both genders, but were apparent earlier in males than females. 

The key clinical significance of our findings is that externalising problems in boys 

from as young as 5 years old consistently predict a more extensive range of risky sexual, 

drug and alcohol behaviours than previously reported, including specific types of risky 
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sexual behaviour. The strong male bias in the early appearance of this association builds 

on our earlier findings (14) and extends our understanding of gender influences. Our 

findings suggest that the externalising phenotype in childhood which persists into 

adolescence might manifest as health-compromising behaviours in males in particular, and 

notably, specifically as sexual behaviours. The important gender biases raise questions 

around the nature of the association. It is well recognized that externalising problems are 

more pronounced in males (11, 12), as are certain health risk behaviours (2, 28, 29). 

Whether these represent common mechanisms (such as poorer impulse control and 

executive functioning and higher levels of sensation seeking) is not well understood (3, 

30).  Early externalising problems may also lead to disengagement from school, prosocial 

peer and family structures that may increase the risk for later antisocial behaviour such as 

substance use and early sexual activity (31, 32). Adolescent behaviours also reflect social 

and cultural influences which differ by gender and may have influenced reporting and/or 

practice of risky behaviours (33, 34). Understanding the evolution of pathological 

childhood problem behaviour and risk for adolescent health-compromising behaviour, and 

the role of gender differences, has important implications for developing effective 

prevention strategies. Further, we report that girls with externalising problems from as 

young as 8 years old are at increased risk of unwanted SI in adolescence. Our findings are 

consistent with previous studies addressing substance use (35-41), but this is the 

prospective first study to have reported the relationship between early childhood 

behaviours and later sexual risk-taking in addition to alcohol and substance use. 

This is the first large prospective cohort study to have collected data on oral sex as 

well as intercourse. Problem externalising in childhood predicted younger age at FOS in 

both males and females, but was apparent earlier in males. This gendered pattern was 

replicated for other risky sexual behaviours including multiple SI and OS partners. It is 

Page 11 of 34

www.publish.csiro.au/journals/sh

Sexual Health



For Review
 O

nly

12 

 

interesting that while we identified a consistent link between externalising problems and 

risky sexual behaviours in adolescence, this did not extend to reported lack of condom use 

at last SI in either gender, despite relatively high reported condom use prevalences overall 

(56% in females, 75% in males). 

SI and OS prevalences were similar to those in a contemporaneous, nationally 

representative sample of Australian 12
th

-graders (20). Among sexually active adolescents 

in our sample, the prevalence of most ‘risky’ sexual behaviours was similar to those from 

this national sample and to those from the UK (42) and the US (43). In both genders, more 

adolescents reported OS than SI, suggesting that OS may be a better marker of sexual 

debut in adolescence. However, in most cases these sexual experiences had a close 

temporal link. 

A major strength of our study is the design, which prospectively measured child 

problem behaviour in six waves, from age 2 until 14, in a large, representative birth cohort, 

using a well-validated, commonly used, clinically relevant instrument (CBCL). A further 

strength is that we report a broad spectrum of behavioural risk outcomes in two domains, 

sexuality and substance use. We used computer-assisted interview, which has been shown 

to have good reliability for teenage self-reported sexual behaviour and substance use (44). 

Few cohort studies have collected detailed sexual behaviour during adolescence, and some 

rely on unplanned pregnancy as an indicator of sexual activity (37, 40).  By collecting data 

at age 17 years, recall bias was minimized. Only around half of the cohort was sexually 

experienced by age 17 years, which limited our power to detect associations. However, the 

consistency in association of externalising problems with a range of risky sexual and 

substance use behaviours adds strength to our findings. We plan to extend our work in the 

Raine cohort by examining relationships between childhood behaviour problems and 
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health-related risk behaviour in other domains, such as diet/obesity, physical inactivity, 

and injury. This work is the subject of research grant applications currently under review.  

Those who were sexually active before age 17 were likely to be a higher-risk group 

than average, which may affect the generalizability of all of our findings. Data on sexual 

abuse have not been collected in this cohort, and this may be an important confounder of 

the relationship between childhood problem behaviour and risk-taking. However, self-

reported sexual activity under 13 years was rare (14). In studies of adults or high-risk 

youth, “multiple partners” may be defined as more than three or more than four partners in 

a year. However, in a general-risk population with median age of 17 years, having more 

than one partner for sexual intercourse or oral sex in a year puts the participant in the 

highest quartile of the sample and hence constitutes risky behaviour, consistent with other 

studies of general-risk Australian youth  (45, 46). Problem behaviour was based on the 

parent-reported CBCL, while outcomes relied on adolescent report. Our analyses have 

found 80% agreement of parent-adolescent dyads on CBCL and Youth Self-Report 

assessment of problem behaviour (manuscript under review). Another limitation of the 

study is that sexual activity had been ascertained only once during follow-up, at the time of 

this writing.  

CONCLUSION 

In this large, population-based prospective birth cohort study, we report that early 

childhood externalising behaviour predicts a range of risky adolescent sexual and other 

behaviours in males from as young as 5 years. Similar associations were seen in females 

but appeared in later childhood, except for the association with unwanted sex. These 

findings have implications for the targeting and timing of early interventions to prevent 

adolescent risky behaviour. 
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Table 1. Early life characteristics and maternal demographics in pregnancy by sexual activity status of participants at the 17-year follow-up. 

 Female   Male 

 All Sexually 

active 

Not sexually 

active 

  All Sexually 

active 

Not 

sexually 

active 

 

Characteristic n (%) n (%) n (%) p 
a  

 n (%) n (%) n (%) p 
a 

All participants 607 (100) 374 (61.6) 233 (38.4) -  593 (100) 331 (55.8) 262 (44.2) - 

Maternal age at delivery          

 <20 years 55 (9.1) 42 (11.2) 13 (5.6) <0.001  44 (7.4) 24 (7.3) 20 (7.6) 0.43 

 20-24 years 120 (19.8) 94 (25.1) 26 (11.2)   115 (19.4) 69 (20.8) 46 (17.6)  

  25-29 years 181 (29.8) 102 (27.3) 79 (33.9)   192 (32.3) 111 (33.5) 81 (30.9)  

  30-34 years 164 (27.0) 86 (23.0) 78 (33.5)   157 (26.5) 87 (26.3) 70 (26.7)  

  35+ years 87 (14.3) 50 (13.4) 37 (15.9)   85 (14.3) 40 (12.1) 45 (17.2)  

Maternal highest education          

 <High school 151 (26.7) 115 (32.3) 36 (17.1) <0.001  136 (24.2) 79 (25.2) 57 (22.9) 0.01 

 High school 99 (17.5) 66 (18.5) 33 (15.7)   92 (16.4) 64 (20.4) 28 (11.2)  
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 Trade 236 (41.7) 137 (38.5) 99 (47.1)   254 (45.2) 132 (42.2) 122 (49.0)  

 Tertiary 80 (14.1) 38 (10.7) 42 (20.0)   80 (14.2) 38 (12.1) 42 (16.9)  

High family income b  176 (31.3) 100 (28.9) 76 (35.0) 0.13  174 (32.5) 97 (32.0) 77 (33.0) 0.80 

Father not living with 

mother  

63 (11.0) 54 (15.0) 9 (4.2) <0.001  46 (8.1) 29 (9.2) 17 (6.7) 0.28 

Maternal smoking  138 (22.7) 107 (28.7) 31 (13.5) <0.001  118 (19.9) 88 (26.7) 30 (11.5) <0.001 

Paternal smoking  198 (34.0) 148 (40.5) 50 (22.9) <0.001  178 (30.8) 116 (36.1) 62 (24.2) 0.002 

Maternal alcohol use  400 (65.9) 255 (68.2) 145 (62.2) 0.13  294 (49.6) 223 (67.4) 171 (65.5) 0.64 

Maternal drug use  56 (10.1) 46 (13.2) 10 (4.9) 0.002  33 (6.0) 20 (6.6) 13 (5.3) 0.53 

Paternal drug use  120 (20.7) 95 (26.2) 25 (11.5) <0.001  83 (14.4) 56 (17.4) 27 (10.6) 0.02 

 

a. Comparison of sexually active to not sexually active group; p-values derived from chi-squared tests for categorical variables and t-tests for 

continuous variables.  

b. ≥AU$36,000 in 1989-1992, the top 30% of the cohort 
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Table 2. Relationship and timing of first sexual intercourse and first oral sex. 

 Female  

N=605
 a 

  

Male 

N=591
 a
 

 First sexual intercourse  First sexual intercourse 

 No Yes  No Yes 

 n (%) n (%)  n (%) n (%) 

First oral sex      

 No 232 (38.5) 16 (2.7)  261 (44.2) 11 (1.9) 

 Yes 66 (10.9) 291 (48.3)  67 (11.3) 252 (42.6) 

First oral sex      

 3 years before first sexual intercourse  1 (0.3)   2 (0.8) 

 2 years before first sexual intercourse  11 (3.8)   18 (7.1) 

 1 year before first sexual intercourse  63 (21.6)   72 (28.6) 

 same year as first sexual intercourse  188 (64.6)   149 (59.1) 

 1 year after first sexual intercourse  25 (8.6)   11 (4.4) 

 2 years after first sexual intercourse  3 (1.0)   0 (0) 

Page 21 of 34

www.publish.csiro.au/journals/sh

Sexual Health



For Review Only

 

22 
 

a. Two female and two male participants had missing oral sex or sexual intercourse data.  
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Table 3. Child Behavior Checklist (CBCL) behaviour problems by sexual activity status at 17 years.  

 Female, N=607  Male, N=593 

 
Sexually active Not sexually 

active 

  Sexually active Not sexually active  

 n (%) n (%) p  n (%) n (%) p 

Total CBCL ≥60        

Age 2 27 (8.8) 16 (8.5) 0.90  34 (12.5) 22 (10.3) 0.45 

Age 5 72 (20.8) 31 (14.4) 0.05  77 (25.4) 34 (14.1) 0.001 

Age 8 65 (18.8) 31 (14.3) 0.17  66 (21.4) 32 (13.2) 0.01 

Age 10 54 (15.7) 20 (8.8) 0.02  64 (20.4) 27 (11.0) 0.003 

Age 14 47 (13.4) 24 (10.8) 0.36  39 (13.0) 19 (7.9) 0.060 

Externalising CBCL ≥60        

Age 2 36 (11.7) 18 (9.5) 0.44  39 (14.3) 25 (11.7) 0.390 

Age 5 74 (21.4) 22 (10.2) 0.001  67 (22.1) 33 (13.7) 0.01 

Age 8 63 (18.2) 23 (10.6) 0.02  65 (21.0) 32 (13.2) 0.02 
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Age 10 49 (14.2) 13 (5.7) 0.001  53 (16.9) 17 (6.9) <0.001 

Age 14 53 (15.1) 16 (7.2) 0.005   50 (16.7) 22 (9.2) 0.01 

Internalising CBCL ≥60        

Age 2 20 (6.5) 17 (9.0) 0.31  25 (9.2) 15 (7.0) 0.39 

Age 5 53 (15.3) 26 (12.0) 0.28  64 (21.1) 52 (21.6) 0.90 

Age 8 61 (17.6) 29 (13.4) 0.18  72 (23.3) 45 (18.6) 0.18 

Age 10 57 (16.5) 33 (14.5) 0.51  69 (22.0) 39 (15.9) 0.07 

Age 14 59 (16.9) 26 (11.7) 0.09  24 (8.0) 22 (9.2) 0.62 
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Table 4. Relative rate of first sexual intercourse and first oral sex for those with behaviour problems, defined as Child Behavior Checklist 

(CBCL) score ≥60, compared to those without behaviour problems. 

 

 Female, N=607 Male, N=593   

CBCL ≥60 

Relative rate  

first oral sex 
a 

 

Relative rate first 

sexual 

intercourse 
a 

 

Relative rate  

first oral sex 
a 

 

Relative rate 

first sexual 

intercourse 
a 

 

 HR 
b
 (95% CI) p HR 

b
 (95% CI) p HR 

c
 (95% CI) p HR 

c
 (95% CI) p 

Externalising         

Age 2 0.93 (0.63-1.36) 0.70 0.92 (0.61-1.38) 0.68 1.16 (0.82-1.64) 0.41 1.18 (0.81-1.73) 0.40 

Age 5 1.24 (0.93-1.65) 0.14 1.21 (0.89-1.64) 0.23 1.38 (1.04-1.83) 0.03 1.39 (1.02-1.90) 0.04 

Age 8 1.15 (0.85-1.56) 0.35 1.02 (0.74-1.42) 0.90 1.36 (1.02-1.81) 0.04 1.47 (1.09-2.00) 0.01 

Age 10 1.40 (1.00-1.98) 0.05 1.38 (0.96-1.98) 0.08 1.55 (1.14-2.11) 0.005 1.94 (1.40-2.69) <0.001 

Age 14 1.38 (1.01-1.90) 0.05 1.52 (1.09-2.12) 0.02 1.51 (1.10-2.07) 0.01 1.78 (1.27-2.48) 0.001 

Internalising         

Age 2 0.62 (0.38-1.03) 0.06 0.62 (0.36-1.07) 0.08 1.12 (0.73-1.72) 0.59 1.23 (0.79-1.92) 0.37 
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Age 5 0.95 (0.69-1.32) 0.77 0.99 (0.71-1.40) 0.97 0.97 (0.72-1.29) 0.82 1.02 (0.75-1.39) 0.91 

Age 8 0.94 (0.70-1.27) 0.70 0.91 (0.66-1.25) 0.57 1.06 (0.80-1.40) 0.70 1.33 (0.99-1.78) 0.06 

Age 10 0.95 (0.70-1.29) 0.75 1.02 (0.73-1.40) 0.93 1.19 (0.90-1.57) 0.22 1.39 (1.03-1.87) 0.03 

Age 14 1.08 (0.79-1.46) 0.65 1.19 (0.87-1.64) 0.28 0.74 (0.47-1.15) 0.18 1.13 (0.73-1.76) 0.58 

a. Relative to CBCL score <60 

b. Adjusted for maternal age and smoking, absent father at birth, and drug use by mother or father during pregnancy 

c. Adjusted for maternal age and smoking during pregnancy  

HR: hazard rate ratio; CI: confidence interval; CBCL: Child Behavior Checklist 

 

Page 26 of 34

www.publish.csiro.au/journals/sh

Sexual Health



For Review Only

 

27 
 

Table 5. Subset analysis: Relative risk of risky sexual and substance use behaviours at age 17, for those with externalising behaviour 

problems, defined as Child Behavior Checklist (CBCL) T-score ≥60, compared to those without behaviour problems. 

Externalising 

CBCL  ≥60 

Female  Male 

 

Yes 

N (%) 

No 

N (%) 

OR
 a
 (95% CI) p  

Yes 

N (%) 

No 

N (%) 

OR
 b
 (95% CI) p 

 

Sexual intercourse with ≥2 partners in past year, 

N=307 

 Sexual intercourse with ≥2 partners in past year, N=307 

Age 2 9 (9.0) 21 (14.4) 0.55 (0.22-1.36) 0.20  22 (21.2) 10 (9.3) 2.29 (0.99-5.29) 0.05 

Age 5 24 (21.2) 39 (23.4) 0.82 (0.44-1.55) 0.55  36 (31.0) 17 (13.8) 2.96 (1.49-5.86) 0.002 

Age 8 25 (22.9) 26 (15.2) 1.63 (0.84-3.17) 0.15  36 (30.3) 19 (15.1) 2.36 (1.23-4.53) 0.010 

Age 10 21 (18.1) 21 (12.7) 1.32 (0.63-2.76) 0.46  30 (25.0) 18 (14.3) 1.98 (1.01-3.86) 0.05 

Age 14 20 (16.9) 28 (17.0) 0.80 (0.40-1.62) 0.54  29 (25.2) 16 (13.4) 2.12 (1.04-4.30) 0.04 

 Oral sex with ≥2 partners in past year, N=357  Oral sex with ≥2 partners in past year, N=319 

Age 2 10 (8.8) 25 (13.8) 0.69 (0.29-1.63) 0.40  23 (17.7) 15 (11.3) 1.76 (0.85-3.68) 0.1 

Age 5 29 (24.4) 41 (19.2) 1.56 (0.86-2.83) 0.15  38 (25.9) 25 (17.5) 1.64 (0.91-2.96) 0.1 
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Age 8 30 (25.4) 29 (13.7) 2.54 (1.35-4.77) 0.004  37 (25.2) 24 (16.1) 1.73 (0.96-3.13) 0.07 

Age 10 21 (17.2) 26 (12.6) 1.40 (0.70-2.82) 0.34  33 (22.0) 18 (11.9) 2.19 (1.13-4.23) 0.02 

Age 14 22 (17.6) 29 (13.9) 1.25 (0.64-2.45) 0.51  32 (21.9) 16 (11.3) 2.19 (1.10-4.32) 0.03 

 Condom at last sex, N=307  Condom at last sex, N=263 

Age 2 18 (12.9) 12 (11.2) 0.62 (0.26-1.46) 0.27  25 (15.2) 7 (14.3) 0.64 (0.24-1.68) 0.36 

Age 5 35 (22.0) 27 (22.3) 0.85 (0.45-1.60) 0.61  34 (18.8) 19 (31.7) 1.66 (0.83-3.33) 0.15 

Age 8 28 (17.5) 22 (18.3) 0.91 (0.47-1.77) 0.78  38 (20.2) 17 (28.8) 1.28 (0.64-2.57) 0.49 

Age 10 25 (15.4) 17 (14.0) 0.82 (0.39-1.72) 0.60  35 (18.5) 13 (21.7) 0.98 (0.46-2.08) 0.96 

Age 14 24 (14.8) 23 (19.0) 1.30 (0.66-2.59) 0.45  31 (17.2) 14 (24.6) 1.28 (0.60-2.73) 0.53 

 Ever had sex when didn't want to, N=307  Ever had sex when didn't want to, N=263 

Age 2 14 (21.9) 16 (8.7) 1.95 (0.92-4.13) 0.08  7 (23.3) 25 (13.6) 1.90 (0.67-5.42) 0.23 

Age 5 23 (30.3) 40 (19.4) 1.68 (0.92-3.09) 0.09  8 (25.0) 46 (21.9) 1.19 (0.47-2.99) 0.71 

Age 8 21 (27.3) 30 (14.6) 1.91 (1.04-3.53) 0.04  8 (23.5) 48 (22.4) 1.06 (0.42-2.63) 0.91 

Age 10 19 (24.4) 23 (11.2) 2.52 (1.27-4.99) 0.008  7 (20.6) 41 (19.0) 1.12 (0.44-2.90) 0.81 

Age 14 19 (24.1) 29 (14.1) 2.05 (1.07-3.93) 0.03  7 (22.6) 38 (18.4) 1.42 (0.54-3.78) 0.48 

 Smoked, past 4 weeks, N=606  Smoked, past 4 weeks, N=593 
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Age 2 11 (9.9) 43 (11.2) 0.65 (0.30-1.45) 0.29  12 (11.9) 52 (13.5) 0.81 (0.49-1.32) 0.39 

Age 5 31 (24.6) 65 (14.9) 1.54 (0.90-2.65) 0.12  28 (26.9) 72 (16.4) 1.80 (1.26-2.57) 0.001 

Age 8 29 (23.4) 57 (13.0) 1.81 (1.05-3.15) 0.03  29 (27.4) 68 (15.3) 2.02 (1.40-2.90) <0.001 

Age 10 21 (16.9) 41 (9.1) 1.61 (0.84-3.10) 0.16  25 (22.7) 45 (10.0) 2.23 (0.15-3.33) <0.001 

Age 14 29 (23.6) 40 (8.9) 2.98 (1.66-5.37) <0.001  27 (26.5) 45 (10.3) 3.07 (2.08-4.53) <0.001 

 Drunk, past 6 months, N=607  Drunk, past 6 months, N=593 

Age 2 36 (10.7) 15 (9.9) 1.41 (0.75-2.64) 0.29  45 (14.4) 18 (10.5) 1.37 (0.75-2.51) 0.30 

Age 5 72 (19.2) 22 (12.4) 1.40 (0.84-2.33) 0.20  70 (20.1) 29 (15.2) 1.38 (0.84-2.26) 0.20 

Age 8 58 (15.3) 25 (14.2) 1.33 (0.79-2.23) 0.29  68 (19.2) 28 (14.7) 1.36 (0.82-2.24) 0.23 

Age 10 40 (10.4) 22 (12.0) 1.86 (0.99-3.51) 0.06  54 (15.0) 16 (8.3) 1.86 (1.01-3.42) 0.05 

Age 14 47 (12.4) 21 (11.4) 1.73 (0.93-3.21) 0.09  53 (15.4) 19 (10.1) 1.52 (0.85-2.72) 0.16 

 Ever used cannabis, N=600  Ever used cannabis, N=585 

Age 2 17 (10.6) 34 (10.4) 0.67 (0.33-1.37) 0.27  22 (13.7) 40 (12.7) 0.98 (0.55-1.75) 0.96 

Age 5 40 (21.6) 50 (13.6) 1.34 (0.80-2.25) 0.27  46 (25.6) 51 (14.3) 1.90 (1.20-3.01) 0.006 

Age 8 30 (16.6) 51 (13.7) 1.00 (0.58-1.71) 0.99  45 (24.3) 50 (14.0) 1.81 (1.14-2.87) 0.01 

Age 10 28 (15.3) 32 (8.4) 1.52 (0.82-2.82) 0.18  36 (19.3) 34 (9.4) 2.07 (1.23-3.48) 0.006 
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Age 14 343(17.8) 34 (9.0) 1.98 (1.12-3.51) 0.02  38 (21.5) 34 (9.6) 2.28 (1.36-3.84) 0.002 

 Ever used other illicit drugs 
c
, N=602  Ever used other illicit drugs 

c
, N=586 

Age 2 11 (13.6) 43 (10.4) 1.50 (0.70-3.23) 0.30  9 (13.2) 55 (13.2) 0.90 (0.41-1.97) 0.79 

Age 5 23 (25.0) 73 (15.5) 1.70 (0.94-3.07) 0.08  16 (21.9) 84 (17.8) 1.22 (0.66-2.26) 0.53 

Age 8 19 (20.9) 67 (14.2) 1.67 (0.91-3.07) 0.10  21 (25.9) 76 (16.2) 1.67 (0.94-2.95) 0.08 

Age 10 15 (16.0) 47 (9.8) 1.73 (0.86-3.47) 0.12  17 (21.0) 53 (11.1) 1.89 (1.01-3.54) 0.05 

Age 14 24 (25.3) 45 (9.4) 3.31 (1.79-6.09) <0.001  20 (26.3) 52 (11.2) 2.58 (1.40-4.76) 0.002 

a. Relative to CBCL score <60 

b. Adjusted for maternal age and smoking, absent father at birth, and drug use by mother or father during pregnancy 

c. Adjusted for maternal age and smoking during pregnancy  

HR: hazard rate ratio; CI: confidence interval; CBCL: Child Behavior Checklist 
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Table 6. Subset analyses: Relative risk of other risky sexual behaviours at age 17, for those with internalising behaviour problems, defined as 

Child Behavior Checklist (CBCL) score ≥60, compared to those without behavior problems. 

  

Internalising 

CBCL ≥60 

Female  Male 

 

Yes 

N (%) 

No 

N (%) 

OR 
a
 (95% CI) p  

Yes 

N (%) 

No 

N (%) 

OR 
b
 (95% CI) p 

 Sexual intercourse with ≥2 partners in past year, N=307  Sexual intercourse with ≥2 partners in past year, N=263 

Age 2 5 (5.0) 11 (7.5) 0.50 (0.15-1.69) 0.27  14 (13.5) 8 (7.5) 1.70 (0.67-4.34) 0.27 

Age 5 19 (16.8) 27 (16.2) 1.26 (0.61-2.61) 0.53  31 (26.7) 20 (16.3) 1.93 (1.00-3.71) 0.05 

Age 8 17 (15.6) 33 (19.3) 0.71 (0.36-1.43) 0.34  38 (31.9) 26 (20.6) 1.81 (0.99-3.30) 0.06 

Age 10 21 (18.1) 27 (16.3) 0.93 (0.48-1.82) 0.84  36 (30.0) 24 (19.0) 1.68 (0.91-3.12) 0.10 

Age 14 24 (20.3) 29 (17.6) 1.02 (0.53-1.96) 0.96  14 (12.2) 8 (6.7) 1.50 (0.58-3.88) 0.41 

 Oral sex with ≥2 partners in past year, N=357  Oral sex with ≥2 partners in past year, N=319 

Age 2 4 (3.5) 14 (7.7) 0.32 (0.09-1.19) 0.09  18 (13.8) 6 (4.5) 3.77 (1.41-10.08) 0.008 

Age 5 18 (15.1) 32 (15.0) 1.19 (0.58-2.42) 0.64  32 (21.8) 26 (18.2) 1.39 (0.76-2.54) 0.28 
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Age 8 19 (16.1) 39 (18.5) 0.86 (0.46-1.64) 0.65  38 (25.9) 28 (18.8) 1.58 (0.89-2.81) 0.12 

Age 10 22 (18.0) 31 (15.0) 1.06 (0.56-2.04) 0.85  37 (24.7) 29 (19.2) 1.46 (0.82-2.59) 0.20 

Age 14 27 (21.6) 29 (13.9) 1.54 (0.82-2.90) 0.18  12 (8.2) 9 (6.3) 1.43 (0.56-3.65) 0.46 

 Condom at last sex, N=307  Condom at last sex, N=263 

Age 2 10 (7.2) 6 (5.6) 0.66 (0.21-2.07) 0.48  18 (11.0) 4 (8.2) 0.58 (0.78-1.86) 0.36 

Age 5 25 (15.7) 20 (16.5) 1.15 (0.56-2.38) 0.70  35 (19.3) 16 (26.7) 1.36 (0.66-2.77) 0.40 

Age 8 28 (17.5) 21 (17.5) 0.85 (0.43-1.66) 0.63  45 (23.9) 19 (32.2) 1.30 (0.66-2.55) 0.45 

Age 10 27 (16.7) 21 (17.4) 1.10 (0.57-2.13) 0.79  41 (21.7) 19 (31.7) 1.39 (0.71-2.74) 0.34 

Age 14 30 (18.5) 22 (18.2) 0.78 (0.40-1.52) 0.46  16 (8.9) 6 (10.5) 0.77 (0.27-2.22) 0.63 

 Ever had sex when didn't want to, N=307  Ever had sex when didn't want to, N=263 

Age 2 6 (9.4) 10 (5.4) 1.08 (0.41-2.82) 0.88  5 (16.7) 17 (9.2) 1.53 (0.48-4.82) 0.47 

Age 5 14 (18.4) 31 (15.5) 1.02 (0.50-2.04) 0.97  7 (21.9) 45 (21.4) 1.16 (0.45-3.00) 0.76 

Age 8 17 (22.1) 33 (16.1) 1.17 (0.62-2.21) 0.63  10 (29.4) 54 (25.2) 1.40 (0.60-3.27) 0.44 

Age 10 16 (20.5) 32 (15.5) 1.17 (0.62-2.23) 0.63  11 (32.4) 49 (22.7) 1.77 (0.77-4.09) 0.18 

Age 14 20 (25.3) 33 (16.0) 1.85 (0.99-3.45) 0.05  4 (12.9) 18 (8.7) 1.34 (0.39-4.56) 0.64 
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Internalizing 

CBCL ≥60 

Female  Male 

 

Yes 

N (%) 

No 

N (%) 

OR** (95% CI) p  

Yes 

N (%) 

No 

N (%) 

OR* (95% CI) p 

 Smoked, past 4 weeks, N=606  Smoked, past 4 weeks, N=593 

Age 2 6 (5.4) 31 (8.1) 0.53 (0.21-1.35) 0.18  8 (7.9) 32 (8.3) 0.74 (0.40-1.36) 0.33 

Age 5 16 (12.7) 63 (14.4) 0.70 (0.36-1.36) 0.29  23 (22.1) 93 (21.1) 0.88 (0.59-1.30) 0.52 

Age 8 18 (14.5) 72 (16.4) 0.74 (0.40-1.36) 0.32  28 (26.4) 89 (20.0) 1.07 (0.74-1.55) 0.73 

Age 10 20 (16.1) 70 (15.6) 0.91 (0.50-1.63) 0.74  24 (21.8) 84 (18.8) 1.05 (0.72-1.53) 0.82 

Age 14 28 (22.8) 57 (12.7) 1.86 (1.06-3.27) 0.03  8 (7.8) 38 (8.7) 1.51 (0.99-2.30) 0.05 

 Drunk, past 6 months, N=607  Drunk, past 6 months, N=593 

Age 2 25 (7.5) 10 (6.6) 0.69 (0.33-1.46) 0.33  24 (7.7) 16 (9.4) 0.79 (0.40-1.57) 0.50 

Age 5 52 (13.9) 25 (14.0) 0.93 (0.59-1.46) 0.75  73 (21.0) 42 (22.0) 0.94 (0.61-1.46) 0.79 

Age 8 56 (14.8) 30 (17.0) 0.90 (0.57-1.43) 0.65  76 (21.4) 40 (20.9) 0.96 (0.61-1.50) 0.85 

Age 10 58 (15.1) 32 (17.5) 0.96 (0.59-1.56) 0.87  72 (20.0) 35 (18.1) 1.01 (0.63-1.60) 0.98 

Age 14 54 (14.2) 29 (15.8) 0.58 (0.30-1.12) 0.11  24 (7.0) 21 (11.1) 0.52 (0.28-0.99) 0.05 
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 Ever used cannabis, N=600  Ever used cannabis, N=585 

Age 2 7 (4.3) 29 (8.9) 0.29 (0.11-0.75) 0.01  15 (9.3) 25 (7.9) 1.11 (0.56-2.21) 0.77 

Age 5 26 (14.1) 48 (13.0) 0.81 (0.45-1.45) 0.47  39 (21.7) 75 (21.1) 1.00 (0.64-1.55) 0.99 

Age 8 29 (16.0) 58 (15.5) 0.82 (0.48-1.40) 0.47  52 (28.1) 62 (17.4) 1.70 (1.10-2.62) 0.02 

Age 10 32 (17.5) 56 (14.7) 1.10 (0.66-1.84) 0.72  42 (22.5) 64 (17.7) 1.21 (0.78-1.90) 0.40 

Age 14 37 (20.0) 47 (12.4) 1.61 (0.95-2.73) 0.08  12 (6.8) 34 (9.6) 0.60 (0.30-1.21) 0.16 

 Ever used other illicit drugs 
c
, N=602  Ever used other illicit drugs 

c
, N=586 

Age 2 9 (11.1) 28 (6.7) 1.41 (0.60-3.28) 0.43  5 (7.4) 35 (8.4) 0.78 (0.29-2.11) 0.63 

Age 5 14 (15.2) 65 (13.8) 0.96 (0.48-1.91) 0.91  12 (16.4) 104 (22.1) 0.66 (0.34-1.29) 0.23 

Age 8 18 (19.8) 72 (15.3) 1.25 (0.68-2.32) 0.47  23 (28.4) 94 (20.0) 1.42 (0.82-2.46) 0.21 

Age 10 17 (18.1) 73 (15.2) 1.09 (0.59-2.04) 0.79  18 (22.2) 90 (18.9) 1.08 (0.60-1.95) 0.79 

Age 14 23 (24.2) 62 (13.0) 2.12 (1.16-3.85) 0.01  4 (5.3) 42 (9.1) 0.50 (0.17-1.45) 0.20 

OR: odds ratio; CI: confidence interval; CBCL: Child Behavior Checklist 

a. Adjusted for maternal age and smoking, absent biological father, and drug use by mother or father during pregnancy  

b. Adjusted for maternal age and smoking during pregnancy  

c. Illicit drugs: amphetamines and party drugs (ecstasy, acid, etc.) 
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