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Abstract

Objective—ADHD is associated with risky sexual behavior and early pregnancy, but few studies
have examined mechanisms of risk linking childhood ADHD to early pregnancy. The present
study utilized data from the Multimodal Treatment Study of ADHD to examine potential
mechanisms that may account for the association between childhood ADHD and becoming
pregnant or causing a pregnancy by age 18.

Method—~Participants were 579 children with ADHD and 289 comparison peers followed over
16 years.

Results—Relative to the comparison group, those with childhood ADHD were at more than two
times increased risk of early pregnancy. Univariately, persistence of ADHD symptoms,
delinquency/substance use, and academic performance/achievement during adolescence each
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mediated the association between childhood ADHD and early pregnancy. When considered
together, only delinquency/substance use remained a significant mediator of this relationship.

Conclusion—Findings point toward specific targets of intervention for youth with ADHD to
prevent early pregnancy.

Keywords

ADHD; pregnancy; delinquency; substance use

Individuals with ADHD are at increased risk for a host of negative outcomes including risky
sexual behavior, early age of first sexual intercourse, infrequent use of condoms or other
forms of birth control, high rates of sexually transmitted diseases, and a high number of
sexual partners. This has been demonstrated across two longitudinal studies of ADHD
cohorts and their peers without ADHD (Flory, Molina, Pelham, Gnagy, & Smith, 2006;
Hechtman et al., 2016). However, the potential association between childhood ADHD and
involvement in an early pregnancy, defined as pregnancy by age 18, has rarely been
examined (see chapter by Barkley, Murphy, & Fischer, 2008, for an exception). Importantly,
to date, no studies have examined potential mediators of the link between childhood ADHD
and teen pregnancy. Early parenthood and pregnancy are of great significance, as they
predict poorer physical and mental health outcomes for adolescents and their offspring,
increased rates of child abuse and neglect, and lower educational attainment and income in
adulthood (Elfenbein & Felice, 2003; Jaffee, 2002). Understanding risk processes
contributing to early pregnancy can thus inform efforts to prevent these adverse outcomes.

Numerous factors have been shown in unselected samples to be associated with early
unplanned pregnancy, including delinquency/substance use, academic underperformance,
and parenting characterized by low warmth and/or poor monitoring/supervision (e.g.,
Scaramella, Conger, Simons, & Whitbeck, 1998). As noted, research has also indicated that
although ADHD is associated with such risk factors for early pregnancy (e.g., Kent et al.,
2011; Molina et al., 2012; Sibley et al., 2014; Sibley et al., 2011; Walther et al., 2012), these
constructs have not been examined as mediators of the association between ADHD and early
pregnancy.

Persistence of ADHD Symptoms

Although some symptoms of ADHD evident in childhood may remit by adolescence,
longitudinal research has indicated that ADHD symptom persistence into adulthood occurs
in approximately 60% of individuals with ADHD (Hechtman et al., 2016). Moreover, even
those adolescents who no longer meet criteria for an ADHD diagnosis continue to display
elevated ADHD symptoms and associated impairment than those without a past diagnosis
When considering the inhibitory control and planning ability necessary to refrain from
engaging in unprotected sexual behavior—or to consistently use contraceptives—ADHD
symptoms that persist into adolescence may also contribute to early pregnancy. In light of
these findings, adolescent ADHD symptoms should be examined as a mediator in the
relationship between childhood ADHD and early pregnancy.
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Delinquency/Substance Use

Children with ADHD are more likely to experience comorbid mental health disorders.
Specifically, conduct disorder has been reported in 27% of children with ADHD compared
with 2% of their non-ADHD peers. Prospectively, a history of childhood ADHD has
repeatedly predicted adolescent involvement in delinquent behaviors and substance use (e.g.,
Molina et al., 2007; Sibley et al., 2014; Sibley et al., 2011) although it may be the case that
the early association of ADHD with externalizing behavior patterns is the culprit (Sibley et
al., 2014). Developmentally, traits of behavioral undercontrol (i.e., impulsivity, difficulties
with sitting still, impersistence), self-control, and behavioral inhibition in childhood are not
only strongly correlated with symptoms of ADHD but have also prospectively predicted
substance use in adolescence and adulthood (Molina & Pelham, 2014).

Research also indicates that early pregnancy may be associated with and preceded by
recurrent patterns of deviant and risk-taking behaviors including delinquency and substance
use (Scaramella et al., 1998). Adolescents who have been involved in a pregnancy are more
likely than those without to have a history of delinquent behavior and substance use, as
shown in both cross-sectional studies (e.g., Sarver, McCart, Sheidow, & Letourneau, 2014)
and prospective longitudinal studies (Hockaday, Crase, & Stockdale, 2000; Woodward,
Fergusson, & Horwood, 2001). This research suggests that sexual risk-taking and
involvement in an early pregnancy may be a product of an underlying tendency toward
deviancy (Scaramella et al., 1998). In addition, adolescent alcohol and substance use is a risk
factor for risky sexual behavior during adolescence, such as inconsistent contraceptive use
(Shrier, Emans, Woods, & DuRant, 1997; Tapert, Aarons, Sedlar, & Brown, 2001), further
demonstrating potential associations between these activities and early pregnancy.

Integrating these areas of research, a recent cross-sectional study by Sarver and colleagues
(2014) found that conduct problems and substance use mediated the association between
ADHD and risky sexual behavior. However, the mediating effect for involvement in an early
preghancy was not examined. Addressing this limitation is critical given the significance of
early pregnancy for long-term health, educational, and economic outcomes. Participation in
delinguent activities and substance use may be one developmental pathway through which
childhood ADHD can lead to early pregnancy and where preventative interventions might be
directed. However, to date, research has yet to examine this mediation longitudinally.

Parenting Quality

Although the relationship between child ADHD and ineffective parenting is understood to
be transactional (Johnston & Chronis-Tuscano, 2014), experimental research has
convincingly shown that the behaviors of children with ADHD elicit less positive parenting
including harsh and negative responses from parents (Pelham & Lang, 1999). More
specifically, parents may also adopt more critical or strict parenting practices over time in
response to the often difficult temperament and recurrent misbehavior of children with
ADHD. This process has implications for the parent—child relationship as families of
children with ADHD tend to report lower quality parent—child relationships, in addition to
elevated conflict in family interactions (Edwards, Barkley, Laneri, Fletcher, & Metevia,
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2001). ADHD symptoms in emerging adulthood have also been significantly and negatively
associated with maternal and paternal support (i.e., latent variables consisting of
involvement, warmth, and autonomy granting; Meinzer, Hill, Pettit, & Nichols-Lopez,
2015). Within the ADHD literature, parental monitoring and knowledge was protective
against substance use and delinquency in adolescents with and without ADHD (Walther et
al., 2012). Furthermore, ADHD significantly predicted alcohol use levels but only when
parental knowledge was below the median level (Molina et al., 2012), further demonstrating
the importance of parenting in preventing adverse developmental outcomes among youth
with ADHD.

There is also substantial evidence that the quality of parenting may be particularly influential
in the occurrence of early pregnancy for young people more broadly. Poor parental
monitoring has been shown to predict early sexual activity, more partners, and less condom/
contraceptive use in adolescents (Dittus, Michael, Becasen, Gloppen, & Guilamo-Ramos,
2013; Kincaid, Jones, Sterrett, & McKee, 2012; Wight, Williamson, & Henderson, 2006).
Furthermore, parental warmth, involvement, and supportive parenting have also emerged as
variables influential in the prediction of adolescent risky behavior and pregnancy (Kincaid et
al., 2012; Scaramella et al., 1998; Simons, Sutton, Simons, Gibbons, & Murray, 2016).
Thus, quality of parenting may be another key mechanism explaining the link between
childhood ADHD and early pregnancy.

Academic Performance

Longitudinal studies have indicated that compared with those without ADHD, children with
ADHD perform significantly worse in adolescence in terms of teacher ratings of academic
performance and standardized achievement test scores (e.g., Molina et al., 2009). Many
individuals with ADHD struggle academically and are greatly impaired in the school setting,
particularly as organizational demands increase and academic tasks become more
challenging during adolescence (e.g., Lee, Lahey, Owens, & Hinshaw, 2008; Raggi &
Chronis, 2006). Even subthreshold levels of ADHD symptoms have been linked to poor
adolescent academic performance (Bussing, Mason, Bell, Porter, & Garvan, 2010).
Empirically, this has been demonstrated in a study by Langberg et al. (2011) in that teacher
ratings of classroom performance mediated the relationship between symptoms of
inattention in childhood and academic outcomes in adolescence. Academic failure among
adolescents with ADHD has repeatedly been shown to be a critical stepping-stone to risky
behavior (Molina et al., 2012; Sibley et al., 2014).

Academic underperformance has often been cited as a risk factor for early pregnancy (Kirby,
2002; Scaramella et al., 1998; Woodward et al., 2001). Those with greater academic ability
may also have the cognitive foresight to anticipate the consequences of risky behavior
(Gottfredson & Hirschi, 1990). Personal costs of involvement in an early pregnancy for these
individuals may also be higher due to the academic and career prospects associated with
stronger academic abilities, which serve as motivation to refrain from risky sexual activities
(Kirby, 2002; Woodward et al., 2001). This mechanism is supported by longitudinal research
demonstrating that lower academic expectations predicted adolescent pregnancy (e.g.,
Hockaday et al., 2000).
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In sum, children with ADHD are at risk for unsafe sexual activity (Barkley et al., 2008;
Flory et al., 2006; Hechtman et al., 2016). However, to date, no study has examined
mechanisms linking childhood ADHD and involvement in a pregnancy before age 18.

Study Aims and Hypotheses

Method

Participants

The aims of the current study are twofold. We sought to (a) prospectively examine the
differential rates of involvement in an early pregnancy (defined as by age 18) in young
adults with childhood combined-type ADHD and a local normative comparison group
(LNCG), and (b) extend existing literature by examining potential mediating factors in
adolescence linking childhood ADHD with early pregnancy. Consistent with prior research
examining risky sexual behavior and ADHD (e.g., Flory et al., 2006; Hansen, Weiss, & Last,
1999), we hypothesized that (a) childhood ADHD would prospectively and significantly
predict greater rates of involvement in an early pregnancy and (b) persistence of ADHD
symptoms, delinquency/substance use, parenting quality, and academic performance/
achievement would each mediate the association between childhood ADHD and pregnancy
by age 18.

and Procedures

Male and female participants from the longitudinal follow-up of the Multimodal Treatment
Study of ADHD (MTA) were included in the current study (/7= 868). The original MTA
sample (n=579; 80.3% male) consisted of children with rigorously diagnosed combined-
type ADHD across seven sites in the United States and Canada.l At each site, between 95
and 98 children aged 7.0 to 9.9 years (M= 8.5, SD = .80) were recruited through schools,
primary care and mental health medical offices, parent self-help groups, word-of-mouth, and
advertisements. Though the majority of participants were Caucasian (61%), 20%, 9%, and
11% identified as African American, Hispanic, or mixed race/other, respectively. For
inclusion, children had to meet Diagnostic and Statistical Manual of Mental Disorders (4th
ed.; DSM-1V; American Psychiatric Association, 1994) criteria for combined-type ADHD
through a diagnostic battery consisting of a structured interview and parent and teacher
reports (see MTA Cooperative Group, 1999). The initial purpose of the MTA was to
compare the effectiveness of four treatment strategies (to which participants were randomly
assigned): systematic medication management, multicomponent behavioral therapy, their
combination, or referral to usual community care.

Upon completion of the 14-month treatment and initial 10-month follow-up period (2 years
after the children with ADHD had been enrolled in the MTA), a comparison group of
children (the LNCG; n = 289) was recruited from the same classrooms, in similar age and
sex proportions as the original MTA children. The LNCG was intended for analyses
regarding differential outcomes based on a history of childhood ADHD. The resulting

Isites were located at University of California, Berkeley (Berkeley, CA), Duke University (Durham, NC), University of California,
Irvine (Irvine, CA), New York State Psychiatric Institute/Columbia University (New York, NY), New York University (New York,
NY), University of Pittsburgh (Pittsburgh, PA), and McGill University (Montréal, Quebec).
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comparison sample has been assessed in parallel with the ADHD sample, with the final
assessment occurring at approximately age 25. Altogether, assessments for both groups
occurred 2, 3, 6, 8, 10, 12, 14, and 16 years after the MTA baseline.

Assessments used multi-informant, multimethod data collection procedures. Measures
varied across follow-up points, although many did not change between the baseline period
and the 6-year follow-up (during which all participants were 16 years of age or younger).
Beginning at the 8-, 10- and 12-year assessment points, when participants turned 18 years
old, measures were modified or replaced with versions appropriate for the current age range.
The outcome of interest for the current study (i.e., for females, pregnancy by age 18; for
males, impregnating a partner by age 18) was assessed at the most recent time point for
which the individual had participated in data collection (of the 12-, 14-, and 16-year follow-
up periods). Of those with a pregnancy (/7= 50), 3% indicated a pregnancy at the 12-year
follow-up, 8% at the 14-year follow-up, and 89% at the 16-year follow-up.

A Certificate of Confidentiality from the National Institutes of Health, as well as
standardized procedures for assuring privacy, encouraged disclosure on more sensitive
measures (e.g., delinquency, substance use, sexual behavior). The 12-year assessment was
the first period at which all participants were at least 18 years old (mean ages at 12-, 14-, and
16-year follow-up points were 20.9, 22.9, and 24.9 years, respectively). Mediators
(delinquency/substance use, parenting, academic performance/achievement, ADHD
symptom severity in adolescence) were assessed during adolescence (aged 13-17 years old)
at the most recent assessment prior to pregnancy. This strategy ensured temporally
precedent, yet proximal, prediction. Mediators were assessed at the 2-, 3-, 6-, 8-, and 10-year
follow-ups for <1%, 2.5%, 37%, 53%, and 6% of the sample, respectively.

Pregnancy—Involvement in a pregnancy was assessed via participant self-report, as part
of a health information questionnaire, on an item asking whether they had ever been
pregnant or impregnated a partner. Participants were asked their age at the first pregnancy.
Early pregnancy was defined in our models as involvement in any pregnancy at or before age
18.

ADHD symptom severity in adolescence—Severity of ADHD symptoms was
measured by assessing symptom severity in adolescence using parent and adolescent report
on the Swanson, Nolan and Pelham (SNAP-1V) Questionnaire (Swanson et al., 2001). The
SNAP-1V is a 26-item rating scale which provides a dimensional representation of ADHD
symptoms and oppositional defiant behavior based on DSM-/V criteria. Subscales of interest
for the current study included the two DSM-/VV ADHD symptom domains: inattention (nine
items) and hyperactivity/impulsivity (nine items). Item responses were based on a 0 (not at
all) to 3 (very much) scale. Responses were averaged across reporters and symptom domains
to create a single composite of overall ADHD symptom severity during adolescence.

Delinquency/substance use—In line with procedures used both in prior MTA analyses
(Molina et al., 2007; Molina et al., 2009) and elsewhere (e.g., Loeber, Stouthamer-Loeber,
Van Kammen, & Farrington, 1991), adolescent involvement in delinquency was coded on an

J Atten Disord. Author manuscript; available in PMC 2020 December 01.
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ordinal scale of severity based on parent and youth report across several measures and then
dichotomized to indicate involvement in serious delinquent behavior. The original scale
ranged from O to 5: 0 = no delinguency; 1 = minor delinquency limited to the home, such as
theft of less than US$5; 2 = minor delinquency outside of the home, such as shoplifting
items worth US$5 or less; 3 = moderately serious delinquency, such as weapon carrying or
theft of US$5 or more; 4 = serious delinquency, such as breaking and entering, selling drugs,
or attacking another individual; 5 = reporting two or more instances of Level 4 delinquent
behaviors. As in other studies from the MTA group (Molina et al., 2007; Molina et al.,
2009), delinquency was coded 1 if the adolescent scored 4 or 5 on the ordinal variable,
indicating involvement in serious delinquent behavior. Within the ADHD group, 20.5% of
participants were coded 1 on delinquency compared with 11.8% in the LNCG.

Substance use was determined through methods established in prior MTA work (Molina et
al., 2007), using an adolescent self-report substance use questionnaire (Molina & Pelham,
2003) adapted for use in MTA assessments. Adolescents were asked to self-report, as part of
the confidential measure, about their current and past use of alcohol (in amounts more
substantial than a sip or taste), tobacco products, illicit drugs (including marijuana and street
drugs), and inappropriate use of prescription medications. Substance use was coded 0 (ho
substance use or developmentally normative use) or 1 (substance use exceeding the
developmental norm) using age-based criteria previously reported for this sample (Molina et
al., 2007; Molina et al., 2009). Criteria were defined separately based on review of survey
norms (e.g., National Survey on Drug Use and Health). For example, drinking alcohol at age
13 would be considered atypical whereas drinking alcohol at age 19 would be considered
typical. Within the ADHD group, 29.8% were coded 1 on substance use compared with
24.4% in the LNCG.

The delinquency/substance use composite was created by summing each participant’s
delinquency and substance use scores,2 with final scores ranging from 0 to 2.

Parenting—The Alabama Parenting Questionnaire (APQ; Shelton, Frick, & Wootton,
1996) was used to assess parenting practices and quality. The APQ is a widely used measure
that provides a report of parenting practices in several domains. Given their hypothesized
links to early pregnancy based on prior research, the Involvement, Positive Parenting, and
Poor Monitoring/Supervision scales were utilized in the present study. Parent Involvement
was measured with the mean of 10 items assessing how frequently parents and their children
engage in conversations about daily activities, homework, and friends and how frequently
parents get involved in children’s daily activities and extracurricular activities. Positive
Parenting was measured with the mean of six items assessing how frequently parents reward
and praise their children for appropriate behavior. Poor Monitoring/Supervision was
measured by 10 items asking the degree to which parents are unaware of their child’s
whereabouts and how often the child is unsupervised. For the positive parenting and poor
monitoring/supervision sub-scales, we obtained mothers’ reports of their own parenting and
children’s reports of their parents’ overall parenting.

2The measure of delinquency did not include items related to risky sexual behavior.

J Atten Disord. Author manuscript; available in PMC 2020 December 01.
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We created a composite measure of parenting by first standardizing each APQ subscale for
each informant and then calculating means for each APQ subscale across reporters (i.e.,
mother and adolescent report about their mother and father or their parents in general). The
resulting means for each subscale were then averaged to create an overall parenting
composite (poor monitoring was reverse coded), with higher numbers reflecting higher
quality parenting.

Academic performance/achievement—The Academic Competence subscales of the
Social Skills Rating System—Teacher Form (SSRS-T; Gresham & Elliott, 1989) were used as
a measure of adolescent academic performance. The SSRS-T asks teachers to respond on a
5-point scale according to the participant’s performance relative to other students (1 = Jowest
10%, 5 = highest 10%) in reading, math, motivation to succeed, parental encouragement to
succeed, intellectual functioning, overall classroom behavior, and overall academic
performance.

Adolescent academic achievement was also assessed via the Wechsler Individual
Achievement Test (WIAT; Wechsler & Wechsler, 1992) standardized reading score. The
WIAT is a widely used test of achievement in various academic domains and has well-
established norms for grades Pre-K to 12/aged 4 to 50 years.

Combining these measures, each item was first standardized and the mean of the resulting
set of variables was calculated to obtain an academic performance/achievement composite.

Data Analytic Plan

Missing data—To address missing data, analyses were performed using 100 imputed data
sets generated in Mplus 7.1 (Muthén & Muthén, 1998-2012). All cases were included in our
analyses, and the pattern of missing values for early pregnancy was assumed to be missing at
random (MAR; see Schafer & Graham, 2002). Our model for generating imputed data sets
adjusted for the influence of covariates and mediators in the model and auxiliary variables
such as race/ethnicity and maternal education (the proxy for socioeconomic status) that we
excluded from our primary analyses due to sample size considerations. After accounting for
the influence of these variables, we assume that there is no residual pattern of missing values
for early pregnancy.

Analytic approach—Differences in rates of early pregnancy between baseline diagnostic
groups (ADHD vs. LNCG) were determined using logistic regression. In addition, ethnicity,
maternal education status, childhood conduct disorder, and childhood oppositional defiant
disorder were tested as univariate predictors of early pregnancy. Only gender emerged as a
significant predictor. Logistic regression was also used to test for potential interactions
between ADHD group and gender in predicting involvement in early pregnancy.

Delinquency/substance use, parenting, academic performance/achievement, and persistent
ADHD symptoms in adolescence were first examined individually, in separate models, as
potential mediators of the association between childhood ADHD and early pregnancy.
Significance of the indirect effects was determined through use of the Sobel test (Baron &
Kenny, 1986). Although the Sobel test is generally not recommended due to low power and

J Atten Disord. Author manuscript; available in PMC 2020 December 01.
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assumptions about the sampling distribution of the indirect effect (Hayes, 2013), a suitable
alternative test is not available for analyses using multiple imputation. Although current best
practice is to use bootstrapping to calculate unbiased standard errors of indirect effects (e.g.,
Preacher & Hayes, 2008), these methods have not yet been extended to analyses pooling
results across multiple imputation data sets. Therefore, we used the Sobel test method.

In the full multivariate mediation model predicting early pregnancy, gender was included as
a covariate. All other covariates (ethnicity, mother education status, childhood conduct
disorder, and childhood oppositional defiant disorder) were eliminated as they did not show
significant associations with pregnancy in any single mediator models.

Differential Rates of Pregnancy

The risk of being involved in a pregnancy by age 18 was more than twice as high for the
ADHD group compared with the LNCG group (9.3% for the ADHD group, 7= 39
pregnancies vs. 4.6% for the LNCG group, 7= 12 pregnancies; odds ratio [OR] = 2.08, 95%
confidence interval [CI] = 1.04 to 4.16). However, there was no difference in the mean age
of first pregnancy between the ADHD group and the LNCG group (17.36 years vs. 17.27
years, {48) = .25, 95% CI = -0.62, 0.79).

Results also indicated that females (OR = 6.34, 95% CI = 1.826, 22.021) and, as reported
above, ADHD group participants (OR = 3.37, 95% CI = 1.172, 9.689) were each
independently more likely to report involvement in a pregnancy by age 18. However, the
interaction between ADHD status and gender was not significant, demonstrating that the
effect of ADHD group on early pregnancy was not significantly different for males and
females (OR = 0.33, 95% CI = 0.08, 1.35).

Simple Mediation Models Predicting Early Pregnancy

Persistent ADHD symptoms during adolescence were associated with increased risk of early
pregnhancy (OR =1.47, 95% CI = 1.02, 2.12), and adolescent ADHD symptoms were
significantly predicted by childhood ADHD (B= .91, SE= .06, p< .01). The indirect effect
of childhood ADHD on early pregnancy through adolescent ADHD symptoms was
significant (B = .35, SE=.17, p=.04), and the direct effect of childhood ADHD was no
longer significant when including this mediator in the model (B = .36, SE = .43, p=.40).

Higher scores on delinquency/substance use were associated with greater risk of early
pregnancy (OR =1.73, 95% CI = 1.14, 2.64), and adolescents with a history of childhood
ADHD had higher scores on delinquency/substance use (B = .15, SE= .04, p< .01) than the
LNCG. The indirect effect of childhood ADHD on early pregnancy through adolescent
delinquency/substance use was significant (B= .08, SE = .04, p=.04), and the direct effect
of childhood ADHD on early pregnancy was no longer significant when including this
mediator in the model (B = .64, SE= .36, p=.08).

Parenting during adolescence did not predict early pregnancy (OR = 1.52, 95% CI = 0.96,
2.42), and the effect of ADHD group status on parenting approached significance (8= -.12,
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SE = .06, p=.05). The indirect effect of ADHD on early pregnancy through parenting was
not significant (8= -.05, SE=.04, p=.21). The direct effect of ADHD remained
significant when parenting was included as a mediator in the model (B= .78, SE=.36, p
=.03).

Greater academic performance/achievement was associated with reduced odds of early
pregnancy (OR = .56, 95% CI = 0.36, 0.88), and adolescents with a history of childhood
ADHD had significantly lower academic performance/achievement (8= -.42, SE= .06, p
<.01). The indirect effect of ADHD on early pregnancy through academic performance/
achievement was significant (8= .25, SE=.10, p=.02), and the direct effect of childhood
ADHD was no longer significant when including this mediator in the model (B = .49, SE
=.37, p=.19).

Multivariate Model Predicting Early Pregnancy

When all mediators were examined simultaneously in a multivariate model and allowed to
covary, the indirect effect of ADHD on early pregnancy was significant through
delinquency/substance use, but all other indirect effects (through parenting, academic
performance/achievement, and persistent ADHD symptoms) were not significant (see Table
1 and Figure 1).

The direct effect of ADHD on early pregnancy was also not significant in this model.
However, early pregnancy was significantly predicted by delinquency/substance use and
parenting. In addition, delinquency/substance use, academic performance/achievement, and
persistent ADHD symptoms during adolescence were all significantly predicted by ADHD
group, whereas the effect of ADHD group on parenting only approached significance.

Discussion

This study extends prior literature by examining mediators during adolescence, through
which ADHD may lead to early involvement in a pregnancy. Consistent with prior literature
(Barkley et al., 2008), we found that the ADHD group was at more than two times increased
risk of reporting a pregnancy by age 18 (9.3% vs. 4.6%). According to data published by the
Centers for Disease Control, the rate of early pregnancy (i.e., pregnancies occurring before
18 years old) was 4.09% (Ventura, Curtin, Abrma, & Henshaw, 2012), demonstrating
equivalent rates of early pregnancy in the LNGG and rates twice as high as this national
report in the ADHD group.

In univariate models examining one potential mediator at a time, persistence of ADHD
symptoms during adolescence, delinquency/substance, and academic performance/
achievement each mediated the association between childhood ADHD and early pregnancy.
In the multivariate model with all four potential mechanisms, adolescent delinquency/
substance use was the only significant mediator of this relationship.

Consistent with these findings, prior research has linked delinquent behavior, substance use,
and academic underachievement to early pregnancy (e.g., Hockaday et al., 2000; Scaramella
et al., 1998; Woodward et al., 2001). In addition, persistence of ADHD symptoms is an
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important factor to consider when examining longitudinal outcomes for individuals with
ADHD (e.g., Molina et al., 2012) and early pregnancy appears to be another functional
outcome for which persistence of ADHD symptoms may play an important role. However,
when the four mediators were examined in the same model and allowed to covary, only
delinquency/substance use remained a significant mediator of the association between
ADHD and early pregnancy. This demonstrates that the association between ADHD and the
components of delinquency/substance use could be examined in further detail for the
purpose of predicting early pregnancy. Furthermore, it suggests that the common rationale
given for the association between ADHD and preghancy—that inattention and hyperactivity/
impulsivity leading to a tendency toward risky sexual behavior and failure to plan ahead
regarding contraception (Flory et al., 2006)—does not tell the whole story. An alternative
explanation may be increases in unprotected sexual activity in delinquent adolescents and
young adults following substance use (Kiene, Barta, Tennen, & Armeli, 2009).

However, it is important to note that even though other potential mediators (i.e., persistence
of ADHD symptoms, parenting, and academic impairment) were no longer significant in the
multivariate model, they should not be ignored. These variables are all significantly
correlated which may have contributed to certain variables not “surviving” multivariate
analyses. There is also likely to be underlying developmental unfolding of these correlated
variables, such as earlier academic problems and persisting ADHD symptoms leading to
increases in delinquency and substance use experimentation and ultimate escalation, an area
to be studied in future research.

Consistent with prior literature, parenting practices, including involvement, positive
parenting, and monitoring significantly predicted teen pregnancy in this study (Kincaid et
al., 2012; Scaramella et al., 1998; Wight et al., 2006), but the direct link between childhood
ADHD and parenting only approached significance. This was surprising given the wealth of
research suggesting that difficulties in the interactions and relationships between individuals
with ADHD and their parents extend into adolescence (Edwards et al., 2001; Johnston &
Chronis-Tuscano, 2014). It is possible that combining across multiple informants and
multiple diverse aspects of parenting complicated our ability to detect associations between
childhood ADHD and parenting during adolescence, as well as the mediating effects of
parenting quality.

Across the total sample, females were more likely than males to report involvement in a
pregnancy prior to age 18. One possibility is that males may not always be aware when a
pregnancy has occurred. It could also be that younger females were engaging in sexual
activity with older male partners (VanOss Marin, Kirby, Hudes, Coyle, & Gomez, 2006).

There are several limitations of this study that must be considered. First, because of the
small number of pregnancies in our sample overall, the ability to detect significant effects,
particularly when considering multiple mediators, was reduced. This lack of power also
prevented us from including certain relevant baseline characteristics as covariates in our
models predicting a dichotomous outcome; future work in larger samples could profit from
investigating effects of socioeconomic status, age of the mother at birth of proband, maternal
education, age of menarche, 1Q, presence or access to clinical care throughout childhood and
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adolescence, and race/ethnicity (e.g., Woodward et al., 2001) in conjunction with the factors
examined as mediators in the current study.

In addition, the method of creating composites (chosen because of the complex multiple
mediator model) limited our ability to examine more refined mediator variables. For
example, we did not investigate baseline and adolescent inattentive and hyperactive/
impulsive symptom domains separately. In addition, we combined scores across adolescent
delinquency and substance use. Similarly, we formed a composite score across positive
parenting, parental involvement, and monitoring, each of which has been independently
linked to early pregnancy. It is possible that this approach impacted our ability to detect
mediating effects of specific aspects of parenting (Walther et al., 2012).

Finally, no data are available on the offspring born to teen parents in the MTA with and
without ADHD. Prior research has demonstrated negative effects of teen pregnancy on
offspring adjustment, including greater risk for child abuse and neglect as well as lower
educational and career attainment (Elfenbein & Felice, 2003; Jaffee, 2002). Parent ADHD
may further contribute to these risks. Future studies could examine downstream effects of
early pregnancy among individuals with ADHD on parenting quality and offspring
behavioral adjustment.

Despite these limitations, this longitudinal investigation points toward developmental
pathways through which childhood ADHD may lead to early pregnancy. From these
findings, it seems that an unfolding of risk over time from childhood ADHD to adolescent
delinquency/substance use (and to a lesser extent poor academic performance/achievement
and persistent ADHD symptoms) may increase risk for early pregnancy and could be further
studied. Understanding developmental risk processes contributing to early pregnancy
(particularly those that are modifiable) can inform efforts to prevent adverse outcomes. For
example, interventions designed to reduce risk opportunities for adolescents may also
prevent early pregnancy, as suggested by such studies showing positive outcomes on
delinquency (Kimber, Sandell, & Bremberg, 2008).

In addition, these results suggest that reducing risk for delinquency while improving
parenting warmth, involvement, and monitoring is important for teens in general, regardless
of the presence of an ADHD diagnosis. Considering that parenting quality predicts the
course of oppositional and conduct symptoms in youth with ADHD (Chronis et al., 2007;
Harvey, Metcalfe, Herbert, & Fanton, 2011), behavioral parenting interventions aimed to
improve positive parenting, involvement, and monitoring may be a particularly fruitful
avenue for prevention/intervention. In addition, school-based delinquency prevention geared
toward high risk youth, and their parents have demonstrated improvements in antisocial
behavior, parent—child conflict, parenting practices, and less growth in deviant peer
involvement (Dishion & Kavanagh, 2000). Given findings from the present study, it is quite
possible that such interventions might also decrease risk for involvement in an early
pregnancy.
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Figure 1.

Full model predicting pregnancy before age 18 from ADHD group, mediated by
delinquency/substance use, parenting, academics, and ADHD symptoms.

Note. Paths show coefficients (standard errors). Mediating variables were permitted to
covary in the model.
T Approaching significance. *p < .05. **p < .01.
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Table 1

Indirect Effects of ADHD on Early Pregnancy Through Mediators in Multivariate Model

Mediator Estimate Sobel SE p
Delinquency/substance use .094 .046 042”
Parenting -.070 .047 141
Academic performance .216 124 .083
ADHD symptoms 317 .220 149
*
p<.05.
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