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Abstract
Several domains of parenting have been identified as important for adolescent well-being.
Whether these same domains are equally beneficial for adolescents with ADHD histories remains
an empirical and clinically important question. This study examined whether parental knowledge
of their teen’s activities and whereabouts, consistency, support, and parent-adolescent conflict are
associated with substance use and delinquency similarly for adolescents with and without a
diagnosis of ADHD in childhood. A sample of 242 adolescents, 142 diagnosed with ADHD in
childhood and prospectively followed into adolescence, and 100 without ADHD in childhood,
were the focus of study. The relations between adolescent-reported outcomes (i.e. substance use
and delinquency) and parenting behaviors were tested using latent variable modeling to determine
both the effects of general (common) and specific (unique) parenting behaviors for participants
with and without a history of ADHD. Adolescents’ report of parental knowledge was a significant
correlate of delinquency and substance use above and beyond other parenting variables and the
variance in common across the parenting variables. More knowledge was associated with less
delinquency and substance use for all participants, but parental knowledge was more strongly
associated with alcohol use for adolescents with versus without childhood ADHD. These
correlational findings suggest that, despite the increased difficulty of parenting youths with ADHD
histories, actions taken by parents and youth to increase parental awareness may provide some
protection against behavioral transgressions known to be elevated in this population.

Attention-deficit/hyperactivity disorder (ADHD) is a behavioral syndrome that first appears
in childhood and includes symptoms of inattention, impulsivity, hyperactivity, and
associated impairments in multiple domains of functioning (American Psychiatric
Association, 2000; Barkley, 2003). Rapidly accumulating research has shown that childhood
symptoms of ADHD produce academic and social impairments not only in childhood, but
also in adolescence (Barkley, 1998; Barkley et al., 2008; Mannuzza & Klein, 1999). For
example, children diagnosed with ADHD are at increased risk of engaging in delinquency
and substance use as adolescents (Barkley et al., 1990; Biederman et al., 1996; Gittelman et
al., 1985; Katusic et al., 2005; Mannuzza et al., 1991; Molina et al., 2007; Molina & Pelham,
2003; Satterfield et al., 1982; Sibley et al., in press). However, very little research has been
conducted to understand the factors that might mitigate this ADHD-related risk. In the
current study, the role of parenting behaviors is considered.
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Functional impairments and behavior problems associated with ADHD, such as low school
grades and defiance of authority, are affected by situational and contextual factors in
childhood, including the behavior management skills of adults in the child’s environment
(Barkley, 2003; Pelham & Fabiano, 2008). In general, behavioral parent training (BPT) is
effective at improving the child management skills of parents and the behavior of children
with ADHD (Chronis et al., 2004; Pelham et al., 1998). Yet, only a few studies of BPT
training have been conducted for parents of adolescents with ADHD, and they reported
small effects of treatment on adolescent behavior (Barkley et al., 1992; Barkley et al., 2001).
At the same time, no studies have examined whether naturally occurring parenting practices
associated with positive adolescent adjustment are associated with better outcomes for
adolescents with childhood ADHD. Efficacious parenting in the natural environment may
result in beneficial outcomes that are difficult to produce in a treatment-seeking population
characterized by significant dysfunction.

Jessor and Jessor’s (1977) problem behavior theory posits links between positive parenting
behaviors and low levels of deviant behavior, including substance use. The relation between
positive parenting and deviant behavior has been empirically supported in many studies of
adolescent delinquency and substance use among normative samples of adolescents.
Research has demonstrated that certain types of positive parenting practices, such as
nurturance, support, consistent and balanced discipline, and use of an authoritative parenting
style, are associated with less involvement in substance use and delinquency in these
samples (Bahr & Hoffmann, 2010; Bailey et al., 2009; Mrug et al., 2010; Windle et al.,
2010). Although researchers have studied a variety of parenting behaviors in normative
community samples, as well as in high risk samples not selected for ADHD, parental
monitoring has received the most attention in studies of adolescent delinquency and
substance use. However, its relevance to the management of ADHD-related risk is still
unknown.

Parental monitoring is often defined as parenting behaviors used to learn about an
adolescent’s friends, whereabouts, and activities (Barnes et al., 2006; Stattin & Kerr, 2000).
Parents use monitoring strategies, such as verifying a teen’s location and communicating
frequently about activities, to enforce rules, to make decisions about management strategies
with their teen, and to react promptly when rules are broken. Dishion and colleagues (1988)
initially reported that parental monitoring was negatively associated with adolescent
participation in deviant behaviors. Subsequently, numerous studies have shown that higher
parental monitoring is associated with lower levels of delinquent behavior and substance use
in normative samples of adolescents (Dishion & McMahon, 1998; Granic et al., 2003; Nash
et al., 2005; Patterson et al., 1989; Waizenhofer et al., 2004). Stattin and Kerr (2000)
suggested that parents’ knowledge of their teenager’s activities and whereabouts may
depend not only on parents’ active monitoring efforts but also on the adolescent’s
willingness to share information with their parents. Thus, adolescent report of parental
knowledge has become a key variable in studies of parental monitoring success. Indeed,
research has shown strong negative correlations between adolescent-reported parental
awareness and delinquency (Lamborn et al., 1991; Steinberg et al., 1994). However, whether
this association applies equally to youth with and without ADHD histories is unknown.
Moreover, individual characteristics common or suspected among adolescents with ADHD
histories (e.g., aggression; stress reaction; poor control of behavior) have been found to be
inversely associated with parental monitoring efforts (Eaton et al., 2009; Stattin & Kerr,
2000). Thus, the persistent behavior problems of many adolescents with childhood ADHD
might discourage parental efforts to monitor and be knowledgeable. If so, both the levels
and the benefits of monitoring and awareness may be compromised for adolescents with
ADHD histories.
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Other facets of parenting have been identified as important influences on adolescent
delinquency and substance use. Consistency in the enforcement of rules and applications of
punishments and rewards is one such facet. Previous research has found that consistent
application of rules and punishments is related to lower levels of adolescent substance use in
community samples (Engels & van der Vorst, 2003; Jackson et al., 1999; van der Vorst et
al., 2006; van der Vorst et al., 2009; van der Zwaluw et al., 2008). Prospective longitudinal
studies of children’s problem behavior and parenting have shown negative associations
between consistent discipline and delinquency and substance use in adolescence (Stice &
Barrera, 1995; Stice et al., 1993). Similar associations have been documented for children of
elementary school-age, with inconsistency in parenting during childhood associated with
greater noncompliance and behavior problems (Danforth et al., 1991; Patterson, 1986;
Stormshak et al., 2000; Wahler & Dumas, 1986). Although poor parenting is not believed to
be the cause of ADHD (Barkley, 1998), parents of children with ADHD are more likely to
utilize negative/ineffective discipline than parents whose children do not have ADHD
(Hinshaw et al., 2000; Wells et al., 2000). However, it is unknown whether inconsistent
discipline is more common among parents of adolescents with ADHD histories. There is
recent promising evidence that behavior therapy for childhood ADHD, which included
parent training, leads to lower rates of experimentation with substances in early adolescence
(Molina et al., 2007). These findings suggest that parental discipline consistency in
adolescence may also have important implications for the management of delinquency and
substance use for adolescents with ADHD histories. This possibility has yet to be tested.

Finally, in addition to parental monitoring and parenting consistency, the emotional quality
of the parent-adolescent relationship has often been invoked as important in facilitating
healthy adjustment in youth (Conger & Ge, 1999). The extent to which adolescents feel that
their parents are available for emotional support and assistance with problem-solving is
typically considered as a distinct yet important component of the parent-adolescent
relationship (Ackard et al., 2006; Letourneau et al., 2001). Studies have shown that
adolescent-perceived parental support is associated with lower levels of adolescent
substance use and delinquency, even when parental monitoring and use of rules and
discipline were controlled (Chassin et al., 2005; Fleming et al., 2002; Hill et al., 2005;
Tilson et al., 2004). A component of parent-child relationship quality is the extent to which
conflict is experienced (Laursen et al., 1998; Steinberg, 1990). Disagreements and
frustration become more magnified in adolescence, even in the context of a supportive
relationship (De Goede et al., 2009; Feinberg et al., 2003). Greater levels of parent-teen
conflict are frequently associated cross-sectionally and prospectively with delinquency and
substance use (Gorman-Smith et al., 1998; McQueen et al., 2003; Steinberg, 2001). Some
research has been conducted on the parent-teen relationship in the presence of adolescent
ADHD but few studies have tested whether the quality of the relationship matters, above and
beyond enforcement of contingencies, for misbehavior. Greater parent-child conflict has
been observed in adolescence for those with, versus without, childhood ADHD (Barkley, et
al., 1991). Previous work with the current sample reported that perceived social support
from parents was lower for adolescents with childhood ADHD than for adolescents without
childhood ADHD (Molina et al., 2005), and this lower level of social support was associated
with increased smoking among adolescents with childhood ADHD. Beyond this limited
research, however, no studies of adolescents with ADHD histories have tested whether
parent-adolescent relationship quality, specifically perceived support and conflict, is
associated with delinquency and substance use in this at-risk population.

Although parental knowledge, consistency of discipline, support, and conflict are held to be
distinct aspects of parenting, they are known to be intercorrelated (Dishion & MacMahon,
1998) and related to similar outcomes. As a result, it is often unclear whether a specific
aspect of parenting behavior, such as successful parental monitoring or consistent discipline,
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is uniquely associated with child outcomes or whether general parenting efficacy across
multiple domains of parenting drives child outcomes. Truly efficacious parenting may be a
broad behavioral tendency of parents to be consistent in their discipline and aware of their
children’s whereabouts in the context of an emotionally supportive relationship. This
general parenting efficacy may underlie the positive parenting profile that Baumrind (1991)
portrayed decades ago. Certainly, improving the profile of parenting, rather than one specific
parenting behavior, is a treatment target in behavioral and family therapies (DeGarmo et al.,
2004; Dishion & McMahon, 1998; Kazdin, 1997). If so, and particularly for children with a
history of ADHD, this broad parenting efficacy could be most important. For adolescents
with ADHD histories, it may be this greater tendency toward a generally more effective
parenting style across multiple specific parenting behaviors that matters most for
delinquency and substance use outcomes.

Finally, it remains unclear whether these widely touted parenting behaviors are similarly
associated with adolescent behavior for youth with than for youth without ADHD histories.
Previous parenting interventions with high risk samples have had promising results, with the
intervention resulting in the use of more positive parenting behaviors and lower rates of
behavior problems in children (Dishion et al., 2008; Gardner et al., 2009; Shaw et al., 2006).
Within these high risk samples, the greatest effects of improved parenting were found
among those at the highest levels of risk for persistent conduct problems. For example,
Dishion and colleagues (2008) found that the effects of the Family Check-Up intervention
were predominantly in the families in which children had the highest levels of behavior
problems at initial assessment. Other high risk populations, such as adolescents with
childhood ADHD, are also likely to benefit from positive parenting behaviors. However, if
effective parenting strategies yield relatively greater benefits for youth at high risk of
delinquency and substance use, the positive yield of successful parenting behaviors may be
relatively greater for adolescents with, than without, ADHD histories.

The purpose of this study was to examine whether specific parenting behaviors are related to
adolescent substance use and delinquency, above and beyond general parenting efficacy, for
adolescents with and without childhood histories of ADHD. A second purpose was to test
whether these associations were moderated by the presence or absence of childhood ADHD.
These associations were tested using data from a follow-up study of children diagnosed with
ADHD during their elementary school-aged years. Higher rates of adolescent alcohol,
cigarette, and marijuana use in the adolescents with ADHD histories compared to a
demographically similar group of adolescents without ADHD histories were previously
reported (Molina & Pelham, 2003). In the current study, these outcomes were examined in
relation to parenting practices. These associations were also tested for adolescent
delinquency – a well-established mediator of substance use outcomes for teens with ADHD
histories (Molina, in press). Between group (ADHD, no ADHD) differences in parenting
behaviors were examined to determine whether there are differences in the perception of
parenting behaviors between adolescents with and without childhood ADHD. Less parental
knowledge, consistency of parental discipline, and parent-child support and more parent-
child conflict were expected for adolescents with, compared to adolescents without,
childhood ADHD. The direction of the relations between the parenting variables and
substance use and delinquency was not expected to vary by ADHD history. However, the
magnitude of these associations was expected to be higher for the adolescents with, than
without, ADHD histories.
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Methods
Participants

Participants were 142 adolescents with a diagnosis of ADHD in childhood and 100
demographically similar adolescents without a diagnosis of ADHD in childhood.
Participants with a history of ADHD were recruited as adolescents from the Attention
Deficit Disorder clinic records at Western Psychiatric Institute and Clinic, University of
Pittsburgh Medical Center, for services received between the years of 1987 and 1995. The
participants with childhood ADHD were comprehensively diagnosed in a research clinic
during childhood using standardized diagnostic procedures and meeting DSM-III-R or
DSM-IV criteria for ADHD (APA, 1987; 1994). At follow-up, 69.7% of participants with
ADHD histories continued to meet DSM-III-R diagnostic criteria for ADHD (Molina &
Pelham, 2003). Participants without a history of ADHD were recruited as adolescents from
the greater Pittsburgh area by means of newspaper advertisements (54%), flyers in schools
attended by the participants with ADHD histories (9%), advertisements in the university
hospital voicemail system or newsletter which reached a large network of hospital staff
(26%), or other (e.g., word of mouth; 11%).

Participants with a childhood diagnosis of ADHD were excluded from follow-up if their IQ
was less than 80 or if they had a seizure disorder, other neurological problems, or history of
pervasive developmental, psychotic, sexual, or organic mental disorders. Participants
without a history of ADHD were excluded if they had a history or current diagnosis of
ADHD based on parent and teacher reports on standardized measures in addition to the
exclusion criteria used with participants with ADHD histories. No statistically significant
differences between the participants with and without childhood ADHD were found for
adolescent age, sex, race/ethnicity, parent education, and proportion of two-parent
household. The mean age for the sample was 15.18 (SD = 1.4), and ages ranged from 13 to
18 years. Most of the adolescents (94%) were male. Eighty-seven percent of the adolescents
were Caucasian, 10% were African American, and 3% had other ethnic backgrounds. The
majority of the adolescents lived in two-parent households (71%). All of the mothers, and
96% of the fathers, had graduated from high school or received their high school
equivalency degree, and 43% of mothers, and 46% of fathers, had graduated from college.

Procedure
All adolescents participated with their parents in a one-time, office-based interview.1 After
informed consent was obtained, adolescents, mothers, and fathers were interviewed
separately. Paper-and-pencil and interview questions were read aloud to adolescents, who
followed along on their own copy of the measures. Interviewers recorded the answers
(substance use was an exception). There were no instructions requiring adolescent use of, or
abstention from, prescribed psychotropic medications during participation. Confidentiality
of information was supported with a Certificate of Confidentiality from the U.S. Department
of Health and Human Services with certain exceptions (e.g., suicidality, child abuse), and
the protocol was approved by the University of Pittsburgh institutional review board.
Additional details regarding participant recruitment and procedures can be found in Molina
and Pelham (2003) and Bagwell et al. (2001).

Adolescent, rather than parent, reports of parenting behaviors were used in the current study.
Previous research has indicated that adolescent reports of parenting behaviors are more
closely related to observed parenting behavior and are stronger predictors of adolescent

1A subset of these participants provided subsequent interviews as part of the Pittsburgh ADHD Longitudinal Study (Molina et al.,
2007).
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participation in problem behaviors (Latendresse et al., 2009; Sessa et al., 2001). Previous
research has also found that adolescent reports of parenting behaviors are less likely to be
influenced by a social desirability response set (Schwarz et al, 1985). Greater variability in
adolescent than in mother reports of parenting behaviors was also found in another study of
non-referred children in the community (Molina, Donovan, & Belendiuk, 2010).

Measures - Independent Variables
Parental Knowledge—Parents’ knowledge of their adolescent’s activities was assessed
with adolescent report on the Parent Awareness of Child’s Activities and Interests (PACAI)
scale (Lamborn et al., 1991). The five items from the questionnaire assess the adolescent’s
perception of the degree to which parents are actually aware (i.e., “really know”) about their
adolescent’s social and/or free-time activities during the past six months (e.g. “During the
past 6 months, how much did either of your parents really know who your friends were?”
and “During the past 6 months, how much did either of your parents really know what you
did with your free time?”). Adolescents responded to the items using a 1 (didn’t know) to 5
(knew all of the time) scale. The Cronbach’s alpha of this scale for this sample was .82. A
confirmatory factor analysis (CFA) was conducted to test the fit of a one factor model to
these items. The fit statistics confirmed good fit, χ2 (5) = 5.00, p=.42; RMSEA= .002 (CI: .
00~.09); CFI = 1.00.

Parental Consistency—Parental consistency was assessed using adolescent report on the
consistency subscale of the Children’s Report of Parent Behavior Inventory (CRPBI;
Schaefer, 1965). Adolescents reported about both parents with five items measuring
consistency in rule application for the past six months (e.g., “My parents soon forgot the
rules they had made,” and “My parents changed their minds to make things easier for
themselves”). The response scale ranged from 1 (strongly agree) to 5 (strongly disagree).
The Cronbach’s alpha of this scale for this sample was .69. A CFA was conducted to test the
fit of a one factor model to these items. The fit statistics confirmed good fit, χ2 (5) = 1.96,
p=.85; RMSEA= .00 (CI: .00~.05); CFI = 1.00.

Parental Support—Parental support was assessed with seven items adapted from the
Network of Relationships Inventory indicating the amount of social support provided to the
adolescent by each parent in the last six months (Furman & Buhrmester, 1985). Adolescents
responded to the questions using a 1 (little or none) to 5 (the most possible) scale (e.g. “How
much does your mother give you good advice about how to handle problems you have?” and
“How much can you count on your father to be there when you need him no matter what?”).
Responses about mothers and fathers were averaged for each of the seven items. The
average correlation between the mother and father items was .46 (all p < .001). The
Cronbach’s alpha of this scale for this sample was .79.

The seven items for parental support were reduced to four indicators by averaging selected
items that were similar in content. This was done to simplify the number of latent variable
indicators for the structural equation model analyses described later. Responses to six of the
items were averaged in pairs, resulting in three indicators; a fourth item remained as a single
indicator. The four indicators measured parental advice giving (the single item), ability to
rely on parents, care and admiration expressed by parents, and enjoying time spent with
parents. The fit of a one factor model using these four indicators was acceptable, χ2 (10) =
18.75, p=.04; RMSEA= .06 (CI: .01~.11); CFI = .99.

Parent-Adolescent Conflict—Adolescents reported the extent of conflict that they
experienced with each of their parents using the 12 conflict items from the Robin and Foster
(1989) Conflict Behavior Questionnaire. Sample items are, “My mom screams a lot.” and
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“We almost never seem to agree”. The response scale ranged from 1 (strongly agree) to 5
(strongly disagree). Responses about mothers and fathers were averaged for each of the 12
items. The average correlation between the mother and father items was .26 (all p < .001).
The Cronbach’s alpha of this scale for this sample was .94. The 12 items were reduced to
three indicators based on item content. These three indicators represented general
disagreement and frustration (four items), frequency of conflict (three items), and negative
behavior by parents (five items). Fit of a one factor model using these 3 indicators could not
be evaluated because it was a just-identified model (i.e. the number of estimated parameters
was equal to the number of elements in the covariance matrix), resulting in zero degrees of
freedom.

Measures - Dependent Variables
Substance Use—Adolescent report of alcohol, tobacco, and marijuana use was assessed
with a paper-and-pencil questionnaire developed for this study as an adaptation and
extension of existing measures (e.g., Health Behavior Questionnaire; Jessor, Donovan, &
Costa, 1989; National Household Survey of Drug Abuse, National Institute on Drug Abuse,
1992). Frequency of heavy alcohol use was defined as the mean of two questions: (a) “In the
past 6 months how many times did you get drunk or ‘very, very high’ on alcohol?” and (b)
“In the past 6 months how many times did you drink five or more drinks when you were
drinking?” These two items were highly correlated (r = .85, p < .05). Response options for
both of these questions ranged from 1 (never) to 9 (more than twice a week). Cigarette use
was assessed with one question: “During the past month, how many cigarettes did you
smoke on an average day?” Response options ranged from 1 (none) to 7 (about 2 packs or
more a day). Marijuana use was assessed with one question: “How often in the past 6
months did you use marijuana?” Response options ranged from 1 (never) to 9 (more than
twice a week).

Delinquency—Adolescent delinquency was assessed using maternal report on the Child
Behavior Checklist (CBCL; Achenbach & Edelbrock, 1983). The 13 items from the
delinquency subscale were used; response options were 0 (not true), 1 (somewhat or
sometimes true), or 2 (very true or often true) of their child in the past six months. The final
score was the sum of the responses to these items. The items are intended to provide broad
but non-redundant coverage of behavioral problems than can be rated with a minimum of
inference. Sample items include “Lying or cheating,” “Hangs around with others who get
into trouble,” and “Truancy, skips school.”

Analytic Plan
First, between group differences (ADHD vs. no ADHD) in perceived parenting behaviors
were examined using independent samples t-tests. Next, a series of structural equation
models (SEMs) were estimated to examine the associations between the parenting variables
and the adolescent outcomes, followed by testing between group (ADHD vs. no ADHD)
equivalence in these associations. Separate models were tested for each of the four outcome
variables (alcohol use, cigarette use, marijuana use, and delinquency). Analyses in structural
equation modeling (SEM) were conducted using Mplus 3.1 (Muthén & Muthén, 2005). The
fit of each model was evaluated with multiple fit statistics, such as the chi-square test of
model fit, Root Mean Square Error of Approximation (RMSEA), and the comparative fit
index (CFI).

Before our primary analyses investigating the associations between parenting behaviors and
outcome variables, parenting behaviors were modeled as a “general-specific” model
(Gustafson & Balke, 1993) to reflect the distinctive and yet correlated nature of the different
parenting behaviors. Similar to a state-trait model (Schmitt & Steyer, 1993), a general-
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specific model provides an opportunity to simultaneously model the trait-like general
parenting factor that is common to all of the measures of parenting behaviors and several
specific parenting factors that are unique to certain aspects of parenting. As can be seen in
the measurement model in Figure 1, the general parenting factor is modeled by a latent
factor that captures the common variance underlying all of the measured parenting items.
Specific parenting factors are modeled as distinctive latent factors underlying only the
relevant parenting items. In addition, the general and specific parenting factors are modeled
to be uncorrelated, so that the effects of general and specific parenting factors can be
examined independently above and beyond controlling for the effects of the other parenting
factors (Schmitt & Steyer, 1993). The general-specific model based on parental knowledge,
consistency, support, and parent-adolescent conflict fit the data well (χ2 (103) = 135.79, p=.
02; RMSEA= .04 (CI: .02~.05); CFI = .98).

Once a general-specific model for parenting behaviors was established, this model was
compared between the participants with and without childhood ADHD and tested for
measurement invariance. Partial invariance in the parenting measurement model was
supported, as all but three parameters were not significantly different across groups.
Specifically, one factor loading (the loading of the single support item on the general
parenting factor) and two of the residual variances of the indicators (two of the parental
knowledge indicators) were significantly different between the participants with and without
ADHD histories. Thus, equivalent parameters were held constant across groups in the
subsequent analyses.

To test the hypothesis that childhood ADHD moderates the association between parenting
behaviors and adolescent outcomes, each of the substance use variables and the delinquency
variable were examined in separate SEM models. All reported results were compared with
the results of models tested with robust estimators; the overall patterns of findings were not
different. In addition, each model was estimated in a multigroup analysis framework with
ADHD as the grouping variable. The equivalence of the relations between the parenting
factors and the outcome variables was tested using chi-square difference tests to compare the
models with and without equivalence constraints. In the base model, all of the relations
between the parenting factors and the outcome variables were freely estimated across
groups. In the subsequent models, each relation was constrained to be equal across groups
one at a time, followed by testing whether the model fit significantly changed with the
additional constraint. Significant moderation by childhood ADHD was supported by a
statistically significant change in the chi-square statistic, which indicates between group
differences in the path coefficients relating the parenting factors and the outcome variable.

Results
Group differences in parenting behaviors and adolescent outcomes

The results of the ADHD history-no ADHD history group comparisons for the parenting,
parent-child relationships, delinquency, and substance use variables are in Table 1. As
previously reported for this sample (Molina & Pelham, 2003; Marshal et al., 2003; Molina et
al., 2005), the participants with a history of ADHD reported significantly more frequent
heavy alcohol use, more cigarette use, and more marijuana use compared to the participants
without a history of ADHD. Additionally, the participants with a history of ADHD had
significantly higher levels of delinquent behavior on average than did the participants
without a history of ADHD based on maternal reports. The magnitudes of these effects were
small for heavy alcohol use (d = .39), medium for cigarette use (d = .64), small for
marijuana use (d = .48), and large for delinquency (d = 1.78). (“Small,” “medium,” and
“large” effect sizes defined per Cohen, 1992).
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For the parenting and parent-adolescent relationship variables, the participants with a
childhood ADHD diagnosis reported significantly less parental knowledge, less parental
consistency, less parental support, and more parent-adolescent conflict (lower scores
reflected higher conflict on this measure), on average, than did the participants without a
childhood ADHD diagnosis. The magnitudes of these effects were small for parental
knowledge (d = .45) and consistency (d = .30) and medium for parental support (d = .61)
and parent-adolescent conflict (d = .67) (Cohen, 1992). The finding for parental support was
previously published (Molina et al., 2005) but is included here for descriptive purposes.

Associations between parenting and adolescent outcomes
Heavy Alcohol Use—The standardized coefficients, R2 statistics, and chi-square
difference tests comparing the path coefficients, from the parenting factors to alcohol use,
between the participants with and without a childhood ADHD diagnosis can be seen in
Table 2. The model for heavy alcohol use fit the data adequately for the entire sample, χ2

(284) = 363.34, p < .01; RMSEA = .05 (CI: .03~.06); CFI = .95. For both the participants
with and without childhood ADHD, parental knowledge was significantly and negatively
associated with alcohol use above and beyond the general and the other specific parenting
behaviors. A chi-square difference test comparing models, one in which the relation between
knowledge and heavy alcohol use was freely estimated across groups and another in which
the relation was constrained to be equal across groups, was statistically significant, Δχ2 (1)
= 3.68, p = .05, indicating that the strength of the relation between knowledge and heavy
alcohol use was significantly different between the participants with a history of ADHD and
participants without a history of ADHD. The parental knowledge path coefficient for the
ADHD group (standardized B = −.69) was larger than the same path coefficient for the
group without childhood ADHD (B = −.25). Thus, more parental knowledge was associated
with lower levels of alcohol use for both groups, but the association was significantly
stronger for the ADHD group than for the group without childhood ADHD. Reflecting this
result, the proportion of the variance in alcohol use (R2) explained by the parenting factors
was higher for the ADHD group than for the group without childhood ADHD. None of the
other parenting variables, including the general parenting factor, were significantly
associated with alcohol use for either group.

Cigarette Quantity—Similar to the model predicting heavy alcohol use, the fit statistics
suggested adequate model fit for the entire sample, χ2 (284) = 357.86, p < .01; RMSEA = .
05 (CI: .03~.06); CFI = .95. For both the participants with and without childhood ADHD,
knowledge was significantly and negatively associated with cigarette use above and beyond
the general and the other specific parenting behaviors. A chi-square difference test
comparing models with and without the constraint on the relation between knowledge and
cigarette use was not statistically significant, Δχ2 (1) = .84, p = .36, indicating that the
strength of the relation between knowledge and cigarette use was not significantly different
between the participants with and without a childhood diagnosis of ADHD. These findings
show that more parental knowledge was associated with lower levels of cigarette use for
both groups, but the association was not significantly stronger for the ADHD group than for
the group without childhood ADHD. The proportion of the variance in cigarette use
explained by the parenting factors was somewhat larger for the ADHD group than for the
group without childhood ADHD. None of the other parenting variables were significantly
associated with cigarette use for either group.

Marijuana Use—The fit statistics suggested adequate model fit for the entire sample, χ2

(284) = 349.62, p < .01; RMSEA= .04 (CI: .03~.06); CFI = .96. For both the participants
with and without ADHD histories, knowledge was significantly and negatively associated
with marijuana use above and beyond the general and the other specific parenting behaviors.
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A chi-square difference test comparing models with and without the constraint on the
relation was not statistically significant, Δχ2 (1) = 1.35, p = .25, indicating that the strength
of the relation between knowledge and marijuana use was not significantly different
between the participants with and without a childhood diagnosis of ADHD. Similar to the
results for heavy alcohol and cigarette use, more parental knowledge was associated with
lower levels of marijuana use for both groups. However, like the findings for cigarette use,
the association was not significantly stronger for the ADHD group than for the group
without childhood ADHD. The proportion of the variance in marijuana use explained by the
parenting factors was somewhat larger for the ADHD group than for the group without
childhood ADHD. None of the other parenting variables were significantly associated with
marijuana use for either group.

Delinquency
The fit statistics suggested adequate model fit, χ2 (284) = 346.68, p < .01; RMSEA= .04
(CI: .02~.06); CFI = .96. For both the participants with and without childhood ADHD,
knowledge was significantly and negatively associated with delinquency above and beyond
the general and the other specific parenting behaviors. A chi-square difference test
comparing models with and without the constraint on the relation was not statistically
significant, Δχ2 (1) = .02, p = .88, indicating that the strength of the association between
knowledge and delinquency was not significantly different between the participants with and
without a history of ADHD. Thus, more parental knowledge was associated with lower
levels of delinquency similarly for both groups. For the ADHD group, the general parenting
variable was also significantly and negatively associated with a lower delinquency score, but
not for the group without childhood ADHD. Despite the stronger association between
general parenting and delinquency for the participants with a history of ADHD, the
proportions of variance accounted for by parenting were similar between the two groups.
Results were compared with age- and sex-adjusted t-scores for the delinquency subscale of
the CBCL, and no differences in the overall pattern of the results were found.

Discussion
The purpose of this study was to determine whether positive parenting behaviors are
associated with less substance use and delinquency by adolescents with, versus without,
childhood ADHD. The shared and unique effects of four parenting variables were examined
in relation to four adolescent problem behaviors for which childhood ADHD is a known risk
factor. Adolescents with childhood ADHD reported that their parents used lower levels of
positive parenting behaviors, including knowledge, consistency, support, and more conflict,
and that they engaged in higher levels of problem behaviors, including substance use
(alcohol, cigarette, and marijuana use) and delinquency, compared to adolescents without
childhood ADHD. The ADHD group differences in substance use were previously reported
(Molina & Pelham, 2003). The associations between parenting behaviors and adolescent
problem behaviors revealed that parental knowledge, but not the other parenting variables,
was significantly related to substance use and delinquency for all adolescents regardless of
their ADHD histories. The findings also revealed a relatively stronger relation between
parental knowledge and alcohol use for adolescents with, versus without, ADHD histories.
To our knowledge, these findings are the first to suggest that parental awareness of their
teen’s activities and whereabouts is an important component of a lowered risk environment
for substance use and delinquency among youth with childhood ADHD. Other specific
parenting behaviors (e.g., discipline consistency, support, and conflict) and general
parenting efficacy did not show strong associations with adolescent problem behavior, with
the exception of a negative relation between general parenting efficacy and delinquency for
adolescents with childhood ADHD.
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The lower levels of positive parenting behaviors reported by adolescents with histories of
childhood ADHD were consistent with, and expanded upon, prior research reporting higher
levels of conflict between children diagnosed with ADHD and their parents (Edwards et al.,
2001; Fischer, 1990). There are several explanations for these findings. Prior studies have
shown that oppositional behaviors characteristic of some adolescents with childhood ADHD
may exacerbate negative/controlling parenting behavior (Barkley & Cunningham, 1979;
Lang et al., 1999). Oppositionality by some adolescents with childhood ADHD may amplify
the normal strain found in parent-adolescent relationships (Elder et al., 1986). As a result,
parents of adolescents with ADHD histories may utilize more negative and fewer positive
parenting behaviors. Parents of adolescents with childhood ADHD may also underuse
positive parenting strategies due to their own mental health struggles. Parents of children
with ADHD have higher rates of antisocial personality disorder, alcoholism, depression, and
ADHD (Biederman et al., 1995; Chronis et al. 2003; Cummings & Davies, 1994; Faraone et
al., 2005; Marshal et al., under review; Minde et al., 2003, Nigg & Hinshaw, 2003; Pelham
et al., 1997; Pelham et al., 1998; Stewart et al., 2006), and these mental health problems are
associated with lower levels of positive parenting practices (Arnold et al., 1997; Chronis-
Tuscano et al., 2008; Cummings & Davies, 1994; Jackson et al., 1999; Murray & Johnston,
2006; Patterson et al., 1990). Examining parents’ ADHD symptoms, with its concomitant
measurement difficulties (Barkley, 1997; Fischer, 1997; Smith et al., 2000; Wender, 1995),
and other psychopathology was beyond the scope of the current study. However, these child
and parent characteristics, and their potential roles in the associations studied herein, are
important to consider in the larger context of the family affected by ADHD. Further
investigation of parental psychopathology and gene-environment interactions (Rutter, 2006),
as well as longitudinal research that considers bidirectional relations between parenting and
child behaviors in families affected by ADHD, would improve understanding of the
parenting environment and contributing variables.

The parenting behaviors in this study were reported by adolescents. Relying on adolescent
perception of parenting practices is a strategy that has gained traction in teen mental health
research due to the tendency of parents’ reports to be biased in favor of socially desirable
responses (Steinberg, 2001). Moreover, as indicated earlier, adolescent reports of parenting
behaviors are more closely related to observed parenting behaviors and are stronger
predictors of adolescent participation in problem behaviors (Latendresse et al., 2009; Sessa
et al., 2001). Whether adolescents with ADHD histories are capable of judging their parents’
behavior accurately, given their tendency toward positively biased reports about themselves,
is a continuing question in the literature (Owens & Hoza, 2003). In a prior study,
perceptions of inter-parental discord were correlated similarly between teens and their
parents regardless of ADHD history, and ADHD group differences in parents’ relationship
difficulties (e.g., frequency of conflict between parents) were only observed on the basis of
teen (not mother) report (Wymbs et al., 2008). Thus, for certain parent behaviors, teen
perception may be more useful than parent self-report.

When modeling the general and specific parenting behaviors simultaneously, parental
knowledge emerged as the parenting variable with the strongest negative associations with
adolescent problem behaviors. These associations extend findings from previous research
with community samples (Granic et al., 2003; Nash et al., 2005) to the ADHD population.
The results suggest the possibility that parent and teen behaviors that promote parental
knowledge are uniquely protective for both adolescents with and without childhood ADHD
for two behavior domains known to be related and particularly problematic for children with
ADHD (substance use and delinquency). These findings are especially meaningful in light
of the now-demonstrated persistence of ADHD symptoms and impairments for many
children with ADHD (Barkley et al., 1990; Molina et al. 2009), the importance of ADHD
symptom persistence and adolescent conduct problems as correlates of adolescent substance

Walther et al. Page 11

Psychol Addict Behav. Author manuscript; available in PMC 2012 September 19.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



use (Molina & Pelham, 2003), the limitations of medication treatment as applied to
teenagers with ADHD (Pelham & Fabiano, 2008), and the limited data available about
psychosocial treatment efficacy for adolescent ADHD (Pelham & Fabiano, 2008). The
negative association between parental knowledge and problem behaviors for adolescents
with ADHD histories suggests that increased parental awareness of their teens’ activities and
whereabouts, whether through active monitoring efforts or through teen disclosure, might
attenuate the impact of these otherwise heightened risks. It is important to note that
knowledge was significant when controlling for parenting behaviors thought to encourage
adolescent disclosure, such as relational support and low parent-adolescent conflict. As a
result, future research should investigate the role of adolescent disclosure in the relations
between parental knowledge and adolescent substance use and delinquency.

The protective association between parental knowledge and heavy alcohol use was stronger
for the adolescents with, compared to without, childhood ADHD. This stronger association
indicates that adolescents with childhood ADHD might benefit more from increased parental
monitoring efforts than normative adolescents. If so, this is consistent with the parenting
intervention literature in which the greatest effects of improved parenting were found among
those at the highest levels of risk for persistent conduct problems (Dishion et al., 2008;
Gardner et al., 2009; Shaw et al., 2006). ADHD participants are at increased risk for
problem behavior, and persistent ADHD symptoms and concurrent CD are strongly
associated with adolescent substance use in this (Molina & Pelham, 2003) and in subsequent
(Molina et al., 2007) samples. Thus, parents of these highest risk youth may have more
opportunities to affect vulnerability through vigilant monitoring and frequent discourse
compared to parents of adolescents without childhood ADHD. It is important for future
research to continue to examine the associations between parenting and outcomes for at-risk
youth. It is common for adolescents to seek independence (Eccles, 2003); although this
independence has positive outcomes for many adolescents, for those at risk for participation
in problem behaviors, such as those with ADHD histories, greater independence could be
associated with negative outcomes.

Both parental knowledge and general parenting efficacy were significantly related to lower
levels of delinquency for the participants with a history of ADHD, but only knowledge was
significantly related to delinquency for the nonADHD comparison group. These findings
may be driven by the large group difference in delinquency (a full standard deviation) and
accompanying increased opportunity to detect more associations between delinquency and
parenting relative to substance use and parenting. In addition, delinquency (unlike substance
use) was reported by the adolescents’ mothers rather than by the adolescents themselves.
Using adolescent-report of delinquency is sometimes discouraged when studying at-risk
youth (Hindelang et al., 1981), and the use of maternal report of delinquency might be a
strength of the current study. However, this difference in reporters may also explain the lack
of a significant relation between general parenting efficacy and delinquency for the
nonADHD comparison group. Use of the general-specific model to test the associations
between parenting and problem behavior was a unique strength of the study that allowed the
relation between general parenting efficacy and delinquency for the ADHD group to be
detected. The general-specific parenting model allowed us to separate out the associations
between specific parenting behaviors and problems behaviors from the associations between
general parenting tendencies and problem behaviors. Thus, the current study also
demonstrated the utility of general-specific factor models in examining distinct yet
correlated constructs which are prevalent in psychological research.

The negative association between parental knowledge and alcohol use by adolescents with
ADHD, if replicated in longitudinal study, suggests potential benefits associated with the
teaching of specific parenting behaviors that promote parental awareness (e.g., behavioral
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parent training) in the treatment of adolescents with childhood ADHD. Previous work has
found parent training to be an effective strategy in the treatment of childhood ADHD, but
there are very few studies of parent training or family therapy for adolescent ADHD
(Fabiano et al., 2009; Pelham & Fabiano, 2008). It is common practice for interventions
targeting risk for adolescent delinquency to incorporate parent management training (e.g.,
Henggeler, 2003). These interventions are associated with improved parenting skills and
behavioral outcomes (Connell & Dishion, 2008; Dishion et al., 2003). Similarly, many
adolescent substance use interventions incorporating parenting and family work have
positive effects on substance use (Winters, 1999). Modifications to existing parent training
programs for children with ADHD that incorporate the teaching of developmentally relevant
parenting strategies may result in more efficacious outcomes for teens with ADHD. For
example, treatment programs could include strategies that not only utilize increased parental
monitoring but also encourage parent-adolescent communication about friendships,
activities, and whereabouts. As the current study only included adolescents, future research
is needed to assess whether specific parenting behaviors have the same impact across
development for those with childhood ADHD. The impact of specific parenting behaviors
tends to differ with development for typically developing adolescents (Bingham & Shope,
2004). Regardless of the differential impacts of parenting behaviors during development,
efforts to support effective parenting in adolescence may be important and could be
addressed through the addition of periodic parent training booster sessions to parent training
packages delivered in childhood (Conduct Problems Prevention Group, 2007).

Despite the strengths of the current study, certain characteristics of the sample may limit the
generalizability of the findings to other populations. First, the sample was primarily male
and Caucasian and it was not possible to examine interactions with gender or race/ethnicity.
Second, the average education of the parents was higher than that of average parents in
Pennsylvania. Considering that parental education is moderately associated with the use of
effective parenting practices (Belsky et al., 2006), associations between parenting behaviors
and the problem behaviors might have been different in a sample more representative of
adult education statewide. Third, the participants with childhood ADHD were recruited from
clinic records. Because the parents of the adolescents with childhood ADHD sought
treatment for their child’s ADHD, they may not be typical of all parents of adolescents with
ADHD histories. Finally, the associations examined were primarily cross-sectional in nature.
Although it was beyond the scope of the current study to incorporate additional aspects of
parent (e.g., alcoholism, antisociality, ADHD) and child (conduct problem trajectory over
time) behaviors and their reciprocal associations over time, future studies would benefit
from such examination.

Parenting has been consistently identified as an important influence on adolescent behavior.
The current study suggests that parental knowledge is a key component of the parenting
environment for adolescents with and without ADHD histories. Moreover, parental
knowledge of their teens’ activities and whereabouts may be particularly reflective of
ADHD risk of alcohol use. This is a novel and important finding given the risk of substance
use among adolescents with childhood ADHD (Molina, in press). Future studies that attempt
to distinguish between parental efforts to monitor and teen decisions to disclose may be
beneficial. The findings also suggest that the parenting environment continues to play an
important role in adolescent behavioral risk and that continued efforts to improve it may be
worthwhile.
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Figure 1.
General-Specific Model as Used in the Analyses.
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