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Abstract

Older adolescents with attention-deficit/hyperactivity disorder (ADHD) have a significantly
increased likelihood of developing comorbid depression. It is important to evaluate factors during
the early adolescent period that may contribute to this risk. A predominant theory is that
impairment and failure experiences lead to the development of low-self efficacy and depression,
and that parent and family factors also play a role. In a sample of 326 young adolescents with
ADHD (Mage = 12), the present study evaluated whether parent-adolescent conflict mediated the
association between social and academic impairment and the development of depression. This
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study builds upon prior work by evaluating these associations longitudinally and by using a multi-
rater approach, including the parent, adolescent, and teacher perspectives. Social and academic
impairment directly predicted depression controlling for baseline levels of depression and change
in ADHD symptoms. The association between social impairment and depression was partially
mediated by parent-adolescent conflict. Mediation through conflict was not found for academic
impairment, and the association between academic impairment and depression was no longer
significant when accounting for conflict. These findings highlight the importance of social
impairment in the development of depression in adolescents with ADHD. Caregivers may play an
important role in determining whether adolescents with ADHD internalize social impairment and
failure experiences and develop depressive symptoms. Implications of these findings in terms of
the importance of interventions focused on parent-adolescent conflict are discussed.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a chronic mental health condition that
persists into adolescence in the majority of cases (Copeland et al., 2013). Adolescents with
ADHD are at greater risk for the development of depressive disorders in comparison to their
non-ADHD peers (Eberhart & Hammen, 2006; Sheeber, Hops, Alpert, Davis, & Andrews,
1997). Overall, depression occurs 5.5 times more frequently among individuals with ADHD,
with prevalence rates for comorbid depression with ADHD ranging from 12% — 50%
(Angold, Costello, & Erkanli, 1999; Birmaher et al., 1996). Adolescents with ADHD and
depression display significantly higher rates of social and academic impairment compared to
youth with ADHD alone (Blackman, Ostrander, & Herman, 2005; Karustis, Power,
Rescorla, Eiraldi, & Gallagher, 2000). Further, adolescent females with ADHD and
depression exhibit a greater risk for suicidality compared to their non-ADHD depressed
peers and are more likely to require psychiatric hospitalization (Biederman et al., 2008).
Accordingly, it is important to understand the factors that lead to the development of
depression in adolescents with ADHD.

Several theoretical models outline potential causal pathways for the association between
ADHD and depression (e.g., Roy et al., 2014). The Dual Failure (D.F.) and Cognitive-
Behavioral (C.B.) models both posit that the ADHD-depression association is indirect,
mediated through functional impairment (Patterson & Stoolmiller, 1991; Safren, Sprich,
Chulvick & Otto, 2004). Youth with ADHD experience significant impairment in a variety
of domains, including academic and interpersonal functioning (DuPaul & Langberg, 2015;
Hoza et al., 2005). Academically, youth with ADHD receive poorer grades and are more
likely to drop out of school in comparison to their peers (Kent et al., 2011). Interpersonally,
youth with ADHD exhibit poorer social skills and have fewer friends (Hoza et al., 2005).
The D.F. and C.B. models suggest that over time, these impairments are perceived as
repeated failure experiences, and lead to the development of negative thought patterns, low
self-concept, and symptoms of depression. Eddy et al. (2015) recently found empirical
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support for these models in a sample of college students with ADHD (N =59; 54.2% male),
with academic impairment leading to a negative self-concept and the development of
depressive symptoms. The fact that depressive disorders typically develop several years after
the onset of ADHD (Daviss, 2008), also supports the assertion that impairment experiences
may accumulate over time and lead to depressive symptoms.

To date, findings have been mixed regarding which aspects of functional impairment are
most salient in the development of comorbid depression. Some studies suggest that both
academic and interpersonal impairment are important mediators (e.g., Herman et al., 2007),
while others find that only interpersonal impairment leads to depression (Biederman et al.,
2008; Humphreys et al., 2013). In an elementary-school-aged sample (V= 426; 49.3%
male), Herman et al. (2007) found that academic competence mediated the relationship
between teacher-reported inattention and the development of depressive symptoms two years
later. Conversely, Humphreys et al. (2013) found that interpersonal functioning and parent-
child conflict, but not academic functioning, mediated the association between ADHD and
depressive symptoms in a general education elementary aged sample. The Humphreys et al.
study included two separate samples; a cross-sectional sample including participants with (7
= 120) and without (/7= 110) ADHD (overall sample = 71% male), and a sample of youth at
risk for depression followed from age 5 through 20 (V= 472; 44% male). Interestingly, in
both studies, parent-child problems mediated the association between ADHD and depression
above and beyond impairment in peer relationships and academic functioning.

Family relationship impairment is associated with depression in adolescents (O’Shea,
Spence, & Donovan, 2014). Findings from studies with typically developing youth
demonstrate that conflict in the parent-child relationship longitudinally predicts depression
(Sheeber, Hups, Alpert, Davis, & Andrews, 1997; Briere, Archambault, & Janosz, 2013).
Moreover, some research suggests that this relationship may be reciprocal, with conflict
predicting depression, in turn leading to additional conflict (Briére et al., 2013). While
minimal research has evaluated the association between conflict and depression in ADHD
samples, it is clear that families with a child with ADHD experience high levels of conflict
(e.g., Johnston & Mash, 2001). This conflict may stem from the fact that youth with ADHD
are forgetful, require multiple reminders to carry out parental instructions, frequently
procrastinate, and fail to comply with requests and commands (Evans et al., 2009; Raggi &
Chronis, 2006). Conflict may also stem from disagreements surrounding academic and
social functioning. For example, adolescents with ADHD may experience conflict with their
caregivers over low or failing test grades, missed homework, or failure to complete academic
tasks (Power et al., 2006). Similarly, non-compliance and acting out in the classroom or with
peers can lead to negative teacher behavioral reports, which result in parental frustration and
parent-adolescent conflict.

Interestingly, conflict has been shown to peak during adolescence (Allison & Schultz, 2004),
around the same time that symptoms of comorbid depression often emerge. As noted by
Humphreys et al. (2013), frequent parent-adolescent conflict may lead youth to feel
unsupported by their caregivers. Lack of social support, particularly within the parent-
adolescent relationship, is an important risk factor for depression (Cornwell, 2003).
Conversely, parent engagement, a construct defined by the parent’s willingness and ability to
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support and be involved in their child’s educational and socioemotional progress and
development (EI Nokali, Bachman, & Votruba-Drzal, 2010), is related to multiple positive
youth outcomes. For instance, parent engagement and involvement is associated with higher
levels of academic achievement (Jeynes, 2005; Wilder, 2014), academic motivation (Fan &
Williams, 2010; Gonzalez-DeHass, Willems, & Holbein, 2005), and more positive social-
emotional outcomes (Shumow & Lomax, 2002). Given these findings, it is clear that the
parent-adolescent relationship is important during adolescence.

Multiple methodological limitations assciated with prior research have prevented firm
conclusions from being drawn about whether impairment in academic or interpersonal
functioning directly leads to the development of depression, or if this association is indirect,
through parent-adolescent conflict. First, the only study to date that evaluated multiple
aspects of impairment within an ADHD sample (Humphreys et al., 2013), evaluated
associations cross-sectionally, and as such, it is equally plausible that depression was leading
to impairment and conflict. Second, the majority of studies evaluating pathways to
depression in youth with ADHD have been single source (e.g., all parent ratings), and have
relied on parent-report of youth internalizing symptoms, despite the fact that self-report is
considered best practice in adolescence (Moretti, Fine, Haley, & Marriage, 1985). Third,
prior studies have largely focused on younger populations, (e.g., elementary-school-aged
children; Blackman et al., 2005, Humphreys et al., 2013), or adult populations (Biederman et
al., 2008; Eddy et al., 2015). As the transition into adolescence is a critical period for the
emergence of depression (e.g., Rutter, Graham, Chadwick, & Yule, 1976), it is important to
study factors leading to depressive symptoms in adolescents with ADHD. Finally, as noted
in Humphreys et al. (2013), prior studies use of standardized test performance to capture
academic impairment may not be ecologically valid, as the academic impairment of youth
with ADHD often centers around failure to complete work, lack of preparation for tests,
classroom disruptions, and failure to bring materials to class.

The present study sought to address these limitations in a longitudinal sample of young
adolescents comprehensively diagnosed with ADHD. In particular, the present study
incorporates parent, adolescent, and teacher ratings to protect against within-source bias, and
includes a well-validated self-report measure of depressive symptoms. Further, composite
variables with multiple raters were used to more fully capture the social and academic
domains of functioning. The main aims of the study were to evaluate whether academic and
social impairment longitudinally predict the development of depression and whether these
associations are mediated by parent-adolescent conflict. In addition, the role of gender as a
moderator of the association between conflict and depression was also evaluated. It was
predicted that both social and academic functioning would predict the development of
depressive symptoms above and beyond baselines levels of depressive symtpoms and change
in ADHD symtpoms. Second, given the importance of parent-child problems as
demonstrated in Humphreys et al. (2013), it was predicted that parent-adolescent conflict
would mediate associations between academic and social functioning and depression.
Finally, given the established associations between gender and depression (e.g., Nolen-
Hoeksema & Girgus, 1994; Rutter, 1986), it was predicted that gender would moderate the
relationship between conflict and depression.

J Child Fam Stud. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eadeh et al. Page 5

Method

Participants

Participants included 326 middle-school students ages ten to fourteen at baseline (Mage =
12.26, SD = .92 years) diagnosed with ADHD. Participants were recruited over three
consecutive academic years as part of a school-based randomized controlled intervention
study. Seventy percent of participants were male and 77.8% identified themselves as
Caucasian, 11.6% African American, 8.4% Biracial, 1.8% another race, and 1 participant
chose not to respond. Forty-five percent of the sample was taking medication for ADHD.
Mean family income was $55,532 (SD = 46,925).

Procedure

The study was conducted at two sites and procedures were approved by both university
Institutional Review Boards (IRBs); parents provided signed consent and adolescents
provided signed assent. A two-step assessment strategy was used to determine eligibility.
Participants were recruited by way of study announcement letters, flyers, and direct referrals
from school staff. Interested parents who contacted study personnel were provided with a
comprehensive description of the study. Parents were also asked to complete an eligibility
screen regarding their children; those who endorsed the presence of at least four of nine
DSM-IV-TR symptoms of inattention and/or a prior diagnosis of ADHD were scheduled for
an evaluation to assess eligibility. Children were eligible to participate in the study if they (a)
attended a participating school; (b) met full DSM-IV-TR diagnostic criteria for ADHD-
Predominantly Inattentive Type or ADHD-Combined Type on Children’s Interview for
Psychiatric Syndromes — Parent Version (P-ChIPS; Weller, Weller, Fristad, Rooney, &
Schecter, 2000) or combined with teacher-reported symptoms on the Disruptive Behavior
Disorders Rating Scale (DBD; Van Eck, Finney, & Evans, 2010); (c) had clinically
significant impairment due to ADHD symptoms on the parent or teacher versions of the
Impairment Rating Scale (IRS; scores = 3 demonstrate impairment; Fabiano et al., 2006);
and (d) had an estimated 1Q of at least 80 as assessed using the Wechsler Intelligence Scale
for Children — Fourth Edition (WISC-1V; Wechsler, 2003). Children were ineligible if they
had a pervasive developmental disorder or met diagnostic criteria for bipolar disorder,
psychosis, or obsessive-compulsive disorder on the P-ChIPS. Two doctoral-level
psychologists reviewed assessment data to determine eligibility status and diagnoses. The P-
ChIPS (Weller et al., 2000) is a structured parent interview assessing the presence of
symptoms of 20 disorders in children and adolescents based on criteria from the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR;
American Psychological Association, 2000). The P-ChIPS demonstrates adequate
psychometric properties (Weller et al., 2000). At baseline, 51% percent of the sample met
DSM-1V criteria for ADHD — Inattentive Type and 49% for Combined Type. In addition,
53.4% of the participants met criteria for ODD and 12.2% for CD, 27% met criteria for an
anxiety disorder, and 13% met criteria for a depressive disorder.

Eligible participants were randomly assigned to one of three treatment conditions and
received the intervention over the course of one academic year. The first treatment condition
(Challenging Horizons Program, After School; CHP-AS) was a school-based intervention
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that was delivered as an afterschool program. CHP-AS targeted organization, planning,
study skills, and personal social goals, through a mix of group and individual meetings. The
second treatment condition (Challenging Horizons Program, Mentoring; CHP-M) involved
the delivery of the subset of CHP interventions via weekly individual meetings at the
participants’ school with a teacher or other staff member (i.e., a mentor) that was supervised
by study staff. The third condition (community control; CC) received no intervention, but
was provided with an evaluation report and a list of resources in the community. For
additional information about the study design and treatment conditions see Evans et al.
(2016). Participants completed the measures described below at the baseline visit (Time 1;
T1), 9 months following baseline (Time 2; T2) and again 18-months post-baseline (Time 3;
T3).

ADHD symptoms—The Disruptive Behavior Disorders Rating Scale (DBD; Van Eck, et
al., 2010), is a 45-item parent-rated rating scale used to assess symptoms of ADHD,
oppositional defiant disorder (ODD), and conduct disorder (CD) using a 4-point Likert scale.
The DBD items adhere closely to the diagnostic criteria for ADHD included in the
Diagnostic and Statistical Manual of Mental Health Disorders — Fourth Edition (DSM-1V).
Higher scores on the DBD indicate greater symptomatology. The scale has been validated
for use with young adolescents (Van Eck et al., 2010) and has demonstrated evidence for
internal consistency in this population (a =.96; a =.95, and a =.75 for ADHD, ODD, and
CD scales, respectively). The DBD demonstrated evidence for adequate internal consistency
in the present sample (o = .88, a = .89 for inattentive and hyperactive/impulsive symptom
scales, respectively). For the present study, an ADHD total score was calculated by summing
the responses from the 9 inattentive items and the 9 hyperactive/impulsive items. This total
score was included in the models to account for the influence of ADHD symptoms over time
on depressive symptoms.

Depressive symptoms—The Reynolds Adolescent Depression Scale, 2" Edition
(RADS-2; Reynolds, 2002) is a 30-item self-report measure which assesses the cognitive,
behavioral, and somatic symptoms associated with depression. The RADS-2 yields a total
score as well as four subscale scores: Dysphoric Mood, Anhedonia/Negative Affect,
Negative Self-Evaluation, and Somatic Complaints. Adolescents are prompted to rate how
often a given depressive symptom occurs from 1 (almost never) to 4 (most of the time).
Higher scores indicate higher levels of depressive symptoms. The RADS-2 has been normed
on a large sample of adolescents and has demonstrated adequate reliability and validity
(Reynolds, 1987). For the present study, the RADS-2 Total Score was used from T3. Internal
consistency in the present sample at T3 was adequate (a =.87).

Parent-Adolescent conflict—The Conflict Behavior Questionnaire (CBQ; Prinz, Foster,
Kent, & O’Leary, 1979) is a measure of conflict in the parent-adolescent relationship, which
incorporates responses from both parents and adolescents. The present study used the short
form (Robin & Foster, 1989), which consists of 20 dichotomous items describing potential
characteristics of the parent-adolescent relationship (e.g., “the talks we have are
frustrating”). Parents and adolescents complete separate forms and indicate whether items
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are “true” or “false” with regard to their relationship. An overall conflict score is calculated
by summing both parent and adolescent responses (true = 1; false = 0). Higher scores
indicate more severe levels of conflict. The CBQ is a widely used measure of conflict and
has been found to have adequate psychometric properties (e.g., Kane & Garber, 2009). For
example, distressed families score significantly higher on the CBQ relative to non-distressed
families (Robin & Foster, 1989). In the present study, T2 CBQ scores were used as a
measure of parent-adolescent conflict in the analyses. Internal consistency for the parent and
adolescent versions of the CBQ at T2 was adequate (a = .89 and a = .92, respectively) in
this sample.

Social impairment—A social impairment composite score was created by combining
parent and adolescent subscale scores from the Social Skills Improvement System (SSIS;
Gresham & Elliott, 2008). The SSIS is a 75-item self- and parent-report measure that
assesses social skills and problem behaviors. This measure has strong psychometric
properties with internal consistencies of .95 and .96 for self-report and parent-report
versions, respectively. (Gresham, Elliott, Vance, & Cook, 2011). The present study used the
Social Skills subscale, which is comprised of 46 items that cover seven domains of social
skills: communication, cooperation, assertion, responsibility, empathy, engagement, and self-
control (Gresham & Elliott, 2008). Each item on the SSIS consists of two parts. On the self-
report, respondents first decide how true the statement is for them on a four-point scale from
not trueto very true and then how important the statement is on a three-point scale from rot
importantto critical. On the parent-rated SSIS, parents first rate how often their child has
displayed a behavior in the past two months on a four-point scale from neverto almost
always and then rate how important the same behavior is to their child’s development on a
three-point scale from not importantto critical. Lower scores indiciate more severe levels of
impairment in the social functioning domain. In the current study, a composite Social Skills
subscale score was created by combining parent and adolescent ratings. For the current
study, SSIS scores at T1 were included in the analyses. The composite score displayed
evidence for strong internal consistency (a = .94 and a = .95 for parent- and self-report,
respectively).

Academic impairment—A measure of academic impairment was created by combining
teacher report and parent report of school-related impairment. One teacher-rated item from
the Impairment Rating Scale (IRS; Fabiano et al., 2006) was used in combination with the
school impairment domain of the Weiss Functional Impairment Rating Scale — Parent Report
(WFIRS-P; Weiss, Wasdell, & Bomben, 2004). Higher scores indicate higher levels of
impairment.

Teacher report: The Impairment Rating Scale (IRS; Fabiano et al., 2006) is a measure of
functional impairment specifically developed for youth with ADHD. Informants are asked to
rate items on a scale by marking an “X” on a line signifying a continuum of impairment
ranging from 0 (no problem) to 6 (extreme problem). The current study included the
academic impairment item (“How this child’s problems affect his or her academic progress”
Fabiano, et al., 2006) from the teacher version of the IRS completed at T1. This item has
demonstrated discriminant and convergent validity when compared to academic achievement
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testing and other measures of academic functioning in the school setting and has been found
to effectively distinguish between youth with and without ADHD (Fabiano, et al., 2006).

Parent report: The Weiss Functional Impairment Rating Scale — Parent Report (WFIRS-P;
Weiss, Wasdell, & Bomben, 2004) is a broad measure of parent-rated impairment consisting
of six domains. Parents are asked to rate on a 4-point scale (0 = never, 3 = very often) the
extent to which their child’s emotional/behavioral problems have affected each area of
functioning. The present study used the 10-item School Impairment subscale, which
evaluated impairment related to two domains, learning and behavior, and was completed at
T1. Internal consistency for the T1 WFIRS school impairment score was adequate (a = .84).
The WFIRS has adequate psychometric properties when used in other adolescent ADHD
samples, with an internal consistency of .83 and test-re-test reliabilities ranging from .84 to .
86 for the school domain. (Gajria et al., 2015).

Data Analyses

Composite scores were created to include both the parent and adolescent perspective for
conflict and social impairment and the parent and teacher perspective for academic
impairment. Specifically, consistent with past research in this area (Ostrander & Herman,
2006), scores for each measure were standardized and then summed to create the composite
variables which ensures that the outcome variable (depression) is not differentially
influenced by source variance. Furthermore, composite variables are a clinically meaningful
way to capture multifaceted concepts such as academic and social impairment which may be
perceived differently by parents, teachers, and the adolescent themselves (Grace & Bollen,
2008) and statistically efficient and appropriate given normality of data and associations
between the variables being combined (Song, Lin, Ward, & Fine, 2013). The composite
score for the conflict variable had an a of .92 and item to total correlations ranged from .31
to .60 (M= .47, SD = .10). The composite academic impairment variable had an a of .84
and item to total correlations ranged from .37 to .70 (M= .59, SD = .09). Lastly, the
composite social impairment variable had an a of .94 and item to total correlations ranged
from .10 to .62 (M= .42, SD = .10). Finally, in order to control for the change in ADHD
symptoms over time, a change score was calculated by subtracting the ADHD total score at
T3 from the ADHD total score at T1.

Bivariate correlation analyses were conducted using the composite variables to evaluate
associations between academic impairment, social impairment, parent-adolescent conflict,
and depressive symptoms. Next, separate hierarchical regressions were conducted between
each independent variable (i.e., social and academic impairment) and the dependent variable
(i.e., adolescent depression), controlling for baseline levels of depressive symptoms and the
change in ADHD symptoms across time. Finally, separate mediation analyses were
conducted using composite variables to evaluate the extent to which the parent-adolescent
conflict composite variable mediated the relationship between social and academic
impairment and depression. Last, gender was examined as a moderator of the relationship
between conflict and depression.in both the social and academic models. All analyses were
conducted using Model 4 for mediation and Model 14 for moderated mediation with 10,000
bootstraps in the PROCESS macro version 2.15 (Hayes, 2016) in SPSS 23.0 (SPSS, IBM,
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version 23.0). All model variables were also assessed for normality and all fell within a
normal range. Means, standard deviations, and skew of variables are presented in Table 1.
Finally, missing data was analyzed using Little’s MCAR to test whether data was missing at
random based on key demographic variables (race and ethnicity, SES, and gender) and
model variables. Results indicated the data was indeed missing at random (;(2: 16.025, df =
23; p=.854). To account for missing data due to study attrition (approximately 10% missing
at T2 and T3) last observation carried forward (LOCF) was used. LOCF is appropriate when
longitudinal values are available before the missing value (Engels & Diehr, 2003). Analyses
were run with and without the LOCF and the results did not differ. LOCF could not be used
for six cases where data for a variable was missing at baseline. Accordingly, those six cases
were removed from analyses and the A for all analyses reported below is 320.

Prior to running analyses, we assessed whether intervention condition was significantly
related to any variables of interest. No significant differences on parent or adolescent
interpersonal and family variables were found in similar analyses using the same dataset by
Bunford et al. (2015). However, to confirm the lack of intervention condition effects for the
present study, a multivariate analysis of variance (MANOVA) was conducted at each time
point (i.e., T1, T2, and T3) to evaluate whether the three groups (CHP-AS, CHP-M, and CC)
differed on the variables of interest. Analyses indicated no significant differences at T1 (A8,
630) =.940, p=.483) for any of the predictor variables (i.e., symptoms of depression,
academic impairment, and social impairment), at T2 (A2, 268) = 0.902, p = .407) for the
mediator variable (i.e., parent-adolescent conflict), or at T3 (A4, 456) = 1.433, p=.222) for
the outcome variable of interest (i.e., symptoms of depression). To safeguard against any
potential treatment effects, condition was still included as a covariate in the models.

Bivariate correlations between model variables are presented in Table 2. The mediator
variable, parent-adolescent conflict at T2, was significantly positively correlated with both
ADHD at T1 and depression at T3. Social impairment (lower scores = more impairment),
was negatively correlated with ADHD symptoms at T1 and T3, parent-adolescent conflict at
T2, as well as the outcome variable, depression, at T3. Academic impairment (higher scores
= more impairment), was positively correlated with ADHD symptoms at T1 and T3, parent-
adolescent conflict at T2, and depression at T3.

Next, hierarchical regressions revealed that social impairment at T1 significantly predicted
adolescent-reported depression at T3 above and beyond baseline depressive symptoms,
treatment condition, and the change in ADHD symptoms from T1 to T3, A4, 315) = 36.07,
p<.001. The addition of social impairment at T1 significantly improved prediction of
depression at T3, AR?=.03, AF= 14.41, p< .001. Similarly, academic impairment at T1
predicted depression at T3 beyond baseline levels of depressive symptoms, treatment
condition, and the change in ADHD symptoms, A4, 315) = 32.80, p= <.001. The addition
of academic impairment at T1 significant improved prediction of depression at T3, AR2=.01,
AF=5.05, p=.03.
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Two separate analyses were run with the T1 RADS-2 total score, ADHD change score,
conflict and depression symptoms at T1, and intervention status included as covariates. First,
the direct and indirect effects of academic impairment at T1 on depression at T3 via parent-
adolescent conflict at T2 were examined (see Figure 1). The overall model was significant (¢
=0.11, SE=0.06, 95% CI [0.0009, 0.2274]). Although significant in the regressions, the
direct effect of academic impairment on depression was not significant (¢ "= 0.10, SE=
0.06, 95% CI [-0.0124, 0.2088]) in the full model with parent-adolesent conflict, nor was
the indirect effect through conflict (ab= 0.02, SE=0.01, 95% CI [-0.0060, 0.0501]). Next,
the direct and indirect effects of social impairment at T1 on depression at T3 via parent-
adolescent conflict at T2 were tested (see Figure 2). The overall model was significant (¢ =
-0.20, SE=0.07, 95% CI [-0.3385, —0.0711]). The direct effect of social impairment on
depression was significant (¢ "= -0.17, SE= 0.07, 95% CI [-0.3051, —0.0422]), and the
indirect effect was also significant (ab = —0.03, SE=0.02, 95% CI [-0.0827, —0.0020]),
indicating that the relationship between social impairment and the later development of
depression can be partially explained by the indirect effect through parent-adolescent
conflict, over and above levels of depression symptoms at T1, conflict at T1, change in
ADHD symptoms, and treatment condition. In this model, the indirect effect of parent-
adolescent conflict accounted for 15% of the total effect of social impairment on depression.

Last, a moderated mediation was conducted to assess whether gender moderated the indirect
effects of impairment to depression through parent-adolescent conflict. Gender did not
moderate the relationship between parent-adolescent conflict and depression in either the
academic impairment mediation model (point estimate = —0.0066, S£ = 0.009, 95% ClI
[-0.0356, 0.0031]) or the social impairment mediation model (point estimate = 0.0099, SE =
0.0142, 95% CI [-0.0069, 0.0524]).

Discussion

This study longitudinally evaluated predictors of depression and mediators of the association
between impairment and depression in a large sample of young adolescents with ADHD.
Similar to prior research with elementary-aged children with ADHD (Herman et al., 2007,
Humphreys et al., 2013), impairment in social and academic functioning predicted
depression. Interestingly, the link between social impairment, but not academic impairment,
and later depression was partially mediated by parent-adolescent conflict. These findings
held true while controlling for baseline levels of depression and conflict, treatment
condition, and change in ADHD symptoms over time. Finally, the moderated mediation
analyses were not significant, suggesting that the associations did not differ for boys and
girls. Importantly, these findings build upon prior work because the data were longitudinal
and included multiple sources (e.g., parents, adolescents, and teachers) in rating academic
and social functioning and parent-adolescent conflict. The present study highlights the
important role parents play in helping young adolescents with ADHD cope with social
impairment, potentially reducing the likelihood of developing depressive symptoms.

Overall, these findings are consistent with interpersonal models of depression which suggest
that interpersonal impairment, such as lack of social support and conflict with parents, plays
a unique role in the development of depression (Rueger, et al, 2016; Haggerty & Williams,
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1999). Consistent with previous findings (e.g., Eddy et al., 2015) the longitudinal association
between academic impairment and depression was signifciant in the regression model.
However, this association was no longer significant in the mediation model with parent-
adolescent conflict included (see Figure 1), supporting the assertion that interpersonal
factors play the most prominent role in the development of depression. Another possibility is
that the adolescents’ self-perception of their functioning matters most in terms of predicting
depression. In this study, parent and adolescent ratings were utilizied for social functioning
but the parent and teacher perspective was emphasized for assessment of academic
impairment. Future research could examine whether adolescent’s self-perception of
academic impairment leads to parent-adolescent conflict and depressive symptoms. Overall,
given the role of parent-child conflict found in the Humphreys et al. (2013) study in
elementary age youth with ADHD and in the present sample of adolescents with ADHD,
there are a number of important clinical implications.

Interventions focused on improving the functioning of adolescents with ADHD do not
always target parent-adolescent communication and conflict (see Sibley, et al., 2016 for an
exception). This is because many of these interventions are school-based and: (1) schools
often do not have the time, resources, or expertise to actively engage parents in intervention
(Eccles & Harold, 1993), (2) even when resources are in place, families can be difficult to
engage (Vanderbleek, 2004). For similar reasons, most interpersonal skills interventions for
youth with ADHD focus on teaching social skills and on improving the child’s peer
relationships, and do not emphasize the parent-child relationship or conflict (Antshel &
Remer, 2003; Mikami, Jia, & Na, 2014; Sheridan, et al., 1996). However, in non-ADHD
samples, adolescents’ social functioning is positively associated with parent engagement in
school and extracurricular activities (Shumow & Lomax, 2002). In contrast, parent-school
contact regarding teacher-reported behavior problems is negatively associated with student
engagement and intrinsic motivation (Fan & Williams, 2010). This relationship is likely
explained by increased parent-child conflict following these home-school communications.
As such, it may be that interpersonal skills interventions for adolescents with ADHD should
focus not only on teaching social skills, but also on improving the parent-adolescent
relationship and how the parent can provide the adolescent with interpersonal support.
Perhaps if parents can learn strategies to help adolescents with ADHD cope with social
impairments, they can serve as a buffer against the development of depression.

This study builds on previous research in several important ways. First, this study used a
longitudinal design to evaluate mediation and moderated mediation, whereas prior research
in ADHD samples used cross-sectional designs. In addition, previous research evaluated
symptoms of depression from the parent perspective, and the current study evaluated
symptoms of depression using a well-validated measure completed by the adolescents,
which is consistent with best-practice recommendations that self-report is ideal for
internalizing symptoms (Silverman & Ollendick, 2005). Lastly, the present study created
composite variables including multiple reporters to assess levels of academic and social
impairment as well as parent-adolescent conflict. This approach significantly reduces the
possibility that our findings are attributed to within-source shared-variance. However, there
are also some important limitations that should be noted.

J Child Fam Stud. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eadeh et al.

Page 12

The rating used for social impairment was skills based (SSIS) and thus incorporated some
aspects of social impairment, this may not capture qualitative information that reflects
impairment in the peer domain (i.e., depth and quality of friendships). For example, using
peer informants (i.e., sociometric ratings) or arguably more “objective” ratings of social
impairment, such as number of friends or time spent with peers, would add a richer
understanding of the impact both ADHD and depressive symptoms have on social
functioning. The use of composite variables, while having advantages, can present
challenges for interpretation. Research has shown that combining raters may, in some cases,
diminish any one raters’ point of view, however it can make models more parsimonious
(Song, et al., 2013). As part of the composite variables, this study chose to incorporate
teacher ratings which has its own set of challenges in the middle school setting given that
teachers may not have the same operational definitions of behaviors being rated and may be
subject to biases (e.g., Kofler, et al., 2010; Youngstrom, Loeber, & Stouthamer-Loeber,
2000). Further, teacher-rated academic impairment was based upon a single item, which may
not sufficiently capture the multidimensional nature of academic impairment. The present
study was also not able to consider differences between ADHD-Combined presentation and
ADHD-Inattentive presentation, although important distinctions in terms of impairments and
outcomes have been found between the two (Gaub & Carlson, 1997). Another consideration
may be the change in depressive symptoms between T1 and T2 which was not modeled; this
change may have influenced conflict at T2. It would also be important to extend these
findings into older and more diverse adolescent samples. Parent-adolescent conflict may
appear different in other cultures and classes (Dixon, Graber, & Brooks-Gunn, 2008). Lastly,
the amount of missing data in this sample may also be considered a limitation. Choosing to
handle missing data through LOCF may have attenuated the findings from this study as it
can raise the potential rate of type | error (Cook, Zeng, & Yi, 2004). This method may have
decreased variance at T2 and T3 as it is not sensitive to the natural trajectory of participants
(Streiner, 2008).

Future Directions

Future research may want to consider a wider or different definition of conflict. In this study,
conflict was defined as within the parent-adolescent relationship. However, given the extent
to which symptoms of ADHD may be impairing in multiple settings (e.g., home, school,
peers), and the fact that the interpersonal theory of depression suggests that relationships
with peers affects the development of depression, future research could explore how conflict
with peers and teachers may also be associated with the development of depression. This
would have important implications for intervention, especially in those cases where
engaging parents is not feasible. It may be that like parents, teachers can serve as a buffer
between academic and social impairment and depression by helping students feel supported
even when they struggle. Similarly, it could be important to measure the parent-adolescent
relationship more broadly, and to assess social support and parent-adolescent
communication in addition to conflict. Further, during the adolescent period, conflict occurs
to some extent in many homes. Measuring changes in conflict on a day-to-day basis may
provide clinically useful information to inform treatment.
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Overall, findings from the current study suggest that interpersonal impairment is an
important factor in explaining the development of comorbid depression in adolescents with
ADHD. Our findings support the need for interventions focused on adolescents with ADHD
to address parent-adolescent communication patterns and to provide parents with strategies
to communicate more effectively surrounding academic and interpersonal concerns. Ideally,
a prevention approach would be taken, so that caregivers of children with ADHD are
adequately prepared to help them cope with failure experiences prior to the adolescent
period, when impairments often increase in frequency and severity. Additional research is
needed to evaluate the efficacy of bolstering existing school-based interventions with
relationship skills training (i.e., parent-adolescent communication) in an effort to thwart the
development of depression in adolescents with ADHD.
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Parent-Adolescent Conflict does not mediate the relationship between Academic Impairment
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Parent-Adolescent Conflict partially mediates the relationship between Social Impairment
and Depression. All confidence intervals 95%, *Indicates direct effect **Indicates indirect
effect via Parent-Adolescent Conflict. Model includes Depression at T1, Parent-Adolescent
Conflict at Time 1, change in ADHD from Time 1 to Time 3, and intervention status as

covariatcs.
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