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Abstract
This study examines how ADHD-related symptoms and impairments interact to predict depression symptoms in young 
adolescents with ADHD. A sample of 342 adolescents (71% male, mean age = 13 years old) with DSM-IV-TR diagnosed 
ADHD completed baseline clinical assessments upon entry to a psychosocial treatment study for ADHD. Ratings of ADHD 
and sluggish cognitive tempo (SCT) symptoms, and social and academic impairment were obtained from parents, while rat-
ings of depressive symptoms and conflict with parents were obtained from youth. Among adolescents with ADHD, elevated 
depressive symptoms were associated with higher SCT symptom severity, lower hyperactive/impulsive (HI) symptom sever-
ity, higher social impairments, higher conflict with parents, and lower academic problems. Interaction effects indicated that 
clinically significant depressive symptoms were most likely to occur when high levels of parent–youth conflict were present 
along with high inattentive (IN) symptoms, high SCT, and/or low HI. Among children and adolescents with ADHD, depres-
sion prevention efforts might target IN/SCT symptom management, as well as improving interpersonal relationships with 
parents and peers. Future work is needed to verify these findings longitudinally.
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Introduction

Adolescents with attention-deficit/hyperactivity disorder 
(ADHD) are at significant risk of developing depression 
and related problems compared to typically developing peers 
(Angold and Costello 1993; Biederman et al. 2006; Meinzer 
et al. 2014). This comorbid presentation is associated with 
increased functional impairment, psychiatric hospitalization, 
and a threefold increase in risk for suicidality (Chronis-Tus-
cano et al. 2010; Biederman et al. 2008). According to recent 
epidemiological findings, 14% of children and adolescents 

with ADHD were reported to have a diagnosis of depression 
compared to 1% of non-ADHD youth (Larson et al. 2011). 
Longitudinal findings show that children with ADHD have 
a fourfold risk for developing major depression or dysthymia 
in adolescence (Chronis-Tuscano et al. 2010). Furthermore, 
depressive symptoms in individuals with ADHD may be 
more chronic than among non-ADHD youth. A recent lon-
gitudinal study indicated that children with ADHD exhibit 
elevated depressive symptoms by age 18 compared to non-
ADHD children, and those youth with a history of ADHD 
continued to experience elevated depressive symptoms rela-
tive to same-age peers from ages 18–25 years (Meinzer et al. 
2016).

Among youth with and without ADHD, adolescence 
appears to be the peak period for the onset of major depres-
sion (Biederman et al. 1995; Costello et al. 2003; Hankin 
et al. 1998). Among youth without ADHD, extant findings 
point to important risk factors for developing depression 
including academic problems (Reinherz et al. 1999; Ver-
boom et al. 2014), family conflict (Sheeber et al. 1997), 
and social difficulties (Prinstein et al. 2005; Verboom et al., 
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2014). Notably, these same domains are among the most 
common areas of impairment for youth with ADHD (APA 
2000).

Several explanations for the co-occurrence of ADHD 
and depression have been proposed. The first suggests that 
“ADHD with depression” results from a unique underlying 
etiology that is distinct from either ADHD or depression 
alone (Mick et al. 2003). In line with this theory, symptoms 
of ADHD in childhood predict depressive symptoms when 
controlling for other comorbidities (Biederman et al. 2006) 
and psychosocial impairments (Meinzer et al. 2013). This 
suggests a direct link between ADHD and depressive symp-
toms independent of allostatic factors. Within this model, 
depressive symptoms appear to be more commonly linked 
with inattention (IN) than hyperactive/impulsive (HI) symp-
toms (Hartman et al. 2001; Willcutt et al. 2012). Further-
more, family members of youth with comorbid ADHD and 
depression have greater risk for depression than families of 
youth with ADHD alone, suggesting a heritable etiology 
(Biederman et al. 1991; Mick et al. 2003). However, it is not 
certain whether these family associations are due to shared 
environmental effects.

A second explanation is that sluggish cognitive tempo 
(SCT) may contribute to the link between ADHD and 
depression. SCT is a behavioral dimension characterized by 
frequent daydreaming, confusion, and lack of energy that is 
highly correlated with, but reliably distinct from, inattentive 
symptoms (Barkley 2013; Becker et al. 2016a; Lee et al. 
2014). SCT is robustly correlated with depressive symptoms 
(Barkley 2013; Becker et al. 2014, 2016a, b; del Mar Bernad 
et al. 2016; Camprodon-Rosanas et al. 2017; Carlson and 
Mann 2002; Khadka et al. 2016) and appears to account 
for much of the covariance between ADHD and depressive 
symptoms (independent of IN symptoms and externaliz-
ing psychopathology; Becker et al. 2016a). Several stud-
ies indicate that the relationship between IN symptoms and 
depression is no longer significant when SCT is accounted 
for, though SCT remains associated with depression when 
controlling for IN (Barkley 2013; del Mar Bernad et al. 
2016; Penny et al. 2009; Lee et al. 2014). Therefore, SCT 
appears to constitute an important risk factor that should be 
integrated into investigations on risk for depression among 
ADHD youth.

A final explanation for the high rates of depression seen 
among adolescents with ADHD posits that depression may 
emerge in adolescents with ADHD due to high levels of 
impairment and, therefore, stress and demoralization sec-
ondary to ADHD (Biederman et al. 1998; Yeguez et al. 
2018). For example, parents of adolescents with ADHD 
report greater parenting stress and conflict with their chil-
dren compared with parents of non-ADHD youth (Edwards 
et al. 2001). Youth with ADHD experience more frequent 
and enduring rejection by peers than typically developing 

youth (Erhardt and Hinshaw 1994; Hoza et al. 2005; Nijmei-
jer et al. 2008), and both peer and parent–child relational 
problems are found to mediate the onset of depressive 
symptoms (Humphreys et al. 2013; Ostrander et al. 2006). 
Likewise, academic underperformance is another prominent 
impairment of adolescents with ADHD (Barbaresi et al. 
2007; Kent et al. 2011) and is linked to co-occurring depres-
sion in youth with ADHD (Herman et al. 2007; Herman and 
Ostrander 2007).

Thus, the association between ADHD and depression may 
emerge from a distinct clinical etiology (i.e., ADHD with 
depression), a shared association with SCT, or the effects 
of functional impairment on self-worth. These hypotheses 
are not orthogonal; all three may contribute to the develop-
ment of adolescent depression in children with ADHD. To 
better understand the interplay of factors proposed in these 
theories, the present study evaluates the relationship between 
ADHD symptoms, SCT, and environmental impairments in 
predicting depressive symptoms among adolescents with 
ADHD. Consistent with multiple pathways between ADHD 
and depression, it was hypothesized that: (1) IN and SCT, 
but not HI, would be uniquely associated with comorbid 
depressive symptoms and (2) peer relationship problems, 
academic problems, and parent–teen conflict would also 
be associated with elevated depressive symptoms, above 
the contribution of symptom-level variables. To develop 
hypotheses for future research, we also explored interactions 
between significant predictors to detect potential interplay 
amongst hypotheses for the ADHD-depression link.

Methods

Participants

Participants were 342 adolescents with ADHD, aged 
11–16 years old (M = 13.09, SD= 1.62), who completed a 
standard intake battery (see Sibley et al. 2014, 2016) as part 
of recruitment into one of two psychosocial treatment tri-
als between 2010 and 2013. Participants were referred by 
their parents and schools, and data were collected from par-
ents, adolescents, and teachers at initial presentation to the 
research clinic (Table 1).

Prior to participation, a brief phone screen with the pri-
mary caretaker ascertained previous diagnosis of ADHD, 
current symptoms of ADHD, and associated impairment. 
Families were invited to an intake assessment to determine 
study eligibility if the parent endorsed: (1) a previous diag-
nosis of ADHD OR four or more symptoms of either inat-
tention or hyperactivity/impulsivity (APA 2000) AND (2) 
clinically significant problems in daily functioning (at least a 
“3” on a “0–6” impairment scale; Fabiano et al. 2006). Par-
ticipants were required to (a) meet Diagnostic and Statistical 
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Manual of Mental Disorders, 4th Edition (DSM-IV-TR) 
diagnostic criteria for ADHD at an intake assessment, (b) 
be enrolled in school, (c) have an estimated IQ > 75, and (d) 
have no history of an autism spectrum disorder.

Procedures

All procedures were approved by the university institu-
tional review board. Parental informed consent and ado-
lescent assent were obtained. DSM-IV-TR ADHD diag-
nosis was assessed using structured clinical interview 
(C-DISC; Shaffer et al. 2000) administered to parents, 
as well as parent and teacher symptom and impairment 
ratings (Disruptive Behavior Disorder Rating Scale and 
Impairment Rating Scale; Pelham et  al. 1992; Fabi-
ano et al. 2006) per recommended best practices (Pel-
ham et al. 2005). Brief tests of adolescent intellectual 
(Wechsler Abbreviated Scale of Intelligence, First or 
Second Edition; Wechsler 1999, 2011) and academic 
functioning (Wechsler Individual Achievement Test-
III: Word Reading, Numerical Operations, and Spelling 
subtests; Wechsler 2009) were administered. Eligibility 

and diagnosis were determined through dual review of 
the resulting data by two Ph.D.-level clinicians. A third 
clinician was consulted to resolve disagreement, which 
occurred on six occasions.

Measures

Unless otherwise noted, parent-report measures were used 
given findings that adolescents with ADHD may under-
report externalizing symptoms and functional impairments 
in clinical assessment (Fischer et al. 1993; Sibley et al. 
2012a, b, 2014).

Depressive symptoms

Adolescents completed the Youth Self-Report (YSR), 
a widely used, well-validated measure of psychosocial 
adjustment problems in youth ages 11–18 years (Achen-
bach and Rescorla 2001). For internalizing problems in 
children and adolescents, youth self-report data are shown 
to be more sensitive than parent report alone (Jensen 
et al. 1999), and widely cited best practices emphasize 
the importance of self-report for assessing mood prob-
lems in adolescents (Klein et al. 2005). The Withdrawn/
Depressed subscale is used to index depressive symp-
toms, but was modified to omit the item “Underactive, 
slow-moving, or lacks energy” which also appears in the 
parent-reported CBCL Sluggish Cognitive Tempo scale 
(described below). This subscale was calculated as the 
mean of the raw scores for remaining seven items and 
includes items that characterize social withdrawal, sad-
ness, and anhedonia. This modified seven-item scale was 
highly correlated with the original (r = .95) and yielded 
internal consistency of α = .65 (somewhat lower than that 
obtained for the original sample norms, α = .71; Achen-
bach and Rescorla 2001).

ADHD and SCT symptoms

ADHD symptoms  The Disruptive Behavior Disorders Rat-
ing Scale (parent-report; Pelham et  al. 1992) was used to 
measure symptoms of ADHD. The DBD has demonstrated 
excellent psychometric properties for child and adolescent 
samples, with evidence of distinct IN and HI factors (Pillow 
et al. 1998; Sibley et al. 2012a, b) and subscales with high 
internal consistency (α = .90 and .89, respectively, for the 
current sample).

SCT symptoms  The Child Behavior Checklist (CBCL; 
Achenbach and Rescorla 2001, 2007) was used to assess 
SCT. The CBCL is a well-validated parent-report broad-
band assessment tool used to screen for various problems. 
SCT has traditionally been measured by parent or teacher 

Table 1   Sample characteristics (N = 342)

Estimated full-scale IQ from WASI-II; ADHD subtype, ODD, and 
CD diagnoses made by dual clinician review; withdrawn/depressed 
and Anxious t-scores from youth self-report form (Achenbach and 
Rescorla 2001)

Age M (SD) 13.09 (1.62)
Estimated full-scale IQ—M (SD) 97.00 (12.72)
Male (%) 71.0
Race/ethnicity (%)
 White non-hispanic 7.6
 Black non-hispanic 14.6
 Hispanic any race 73.7
 Other 4.1

Parent highest education level (%)
 High school or less 19.7
 Some college/specialized training 28.5
 Bachelor’s degree 32.9
 Master’s degree or higher 18.8

ADHD subtype (%)
 ADHD-Predominantly inattentive 39.3
 ADHD-Combined 60.7

ODD diagnosis (%) 36.4
CD diagnosis (%) 8.5
Withdrawn/depressed t-score M (SD) 57.1 (7.7)
 T-score > 65 (%) 17.5

Anxious/depressed t-score M (SD) 57.0 (8.7)
 T-score > 65 (%) 19.0

Current ADHD medication (%) 43.7
Current antidepressant/mood stabilizer (%) 2.0
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report, and well-validated self-report measures do not exist 
currently. The SCT subscale of the CBCL was used given its 
extensive use in previous research (e.g., Carlson and Mann 
2002; Hartman et al. 2004); the SCT scale consists of the 
following items: Confused or seems to be in a fog; Day-
dreams or gets lost in thoughts; Stares blankly; Underac-
tive, slow-moving, or lacks energy with internal consistency 
of α = .66, which exceeds the internal consistency originally 
reported in the CBCL manual (Achenbach and Rescorla 
2007).

Functioning and impairment

Social problems  The Social Problems subscale from the 
parent-report CBCL was used as an index of social func-
tioning. The Social Problems subscale consists of items that 
index behaviors that indicate rejection by peers or difficulty 
socializing (such as being teased, not getting along with oth-
ers, and socializing primarily with younger children). The 
social problems scale demonstrated acceptable internal con-
sistency, α = .75.

Academic problems  The parent version of the Adolescent 
Academic Problems Checklist (Sibley et al. 2014) consists 
of 24 items that assess academic problems common to ado-
lescents with ADHD during secondary school, particularly 
those that are associated with school failure. The psycho-
metric properties of this measure are strong (Sibley et  al. 
2014), and previous research indicates that parents pro-
vide more valid reports of academic functioning than self-
reports for adolescents with ADHD (Sibley et al. 2012a, b). 
Respondents rate each item as not at all (0), just a little (1), 
pretty much (2), or very much (3). Items are averaged for a 
single factor score. Internal consistency was excellent for 
the current sample (α = .92).

Parent–teen conflict  To assess parent–teen conflict, the 
youth-report Conflict Behavior Questionnaire-20 was used 
(CBQ-20; Robin and Foster 1989). The CBQ-20 is a 20-item 
scale adapted from the 73-item CBQ. The items used in the 
CBQ-20 best discriminated distressed from non-distressed 
families and is correlated very highly with the CBQ (r = .96; 
Robin and Foster 1989). In recent studies, parent-completed 
ratings of conflict interactions yielded greater severity than 
youth report of the same interactions (De Los Reyes et al. 
2012). Thus, the more conservative index of parent–youth 
conflict (youth report) was selected to minimize confound-
ing effect with oppositional symptoms. The 20 items on the 
CBQ-20 consist of statements about the parent–adolescent 
relationship, such as “My mom/dad screams a lot”; the ado-
lescent rated the primary caretaker on the relevance of each 
on a 1–5 Likert scale. In the current study, alpha for the 
adolescent version was excellent (α = .91).

Data analysis plan

Hierarchical linear regression examined the mutual contribu-
tions of symptom-level (IN, HI, and SCT) and impairment-
level features (parent–child conflict, academic problems, 
social skills deficits) to adolescent depressive symptoms. 
All predictors were mean-centered. All assumptions of mul-
tiple regression were examined to ensure appropriateness of 
analytic approach. The outcome variable in the model was 
depressive symptoms. At step 1, IN, HI, and SCT symptom 
severity were entered into the model. At step 2, academic 
problems, social problems, and parent–teen conflict were 
entered.

In an exploratory third step, interactions among the symp-
tom-level and impairment-level predictors were separately 
probed. To do so, we specified individual two-way inter-
actions between each symptom-level variable (IN, HI, and 
SCT) with each domain of impairment (social problems, 
parent–youth conflict, and academic problems) resulting in 
nine separate models. In each of these models, the interac-
tion in question was included as a third step. According to 
recommended practices (Hayes and Matthes 2009), signifi-
cant interactions were probed by graphing the moderator at 
± 1 SD and examining Johnson–Neyman effects (Aiken and 
West 1991; Johnson and Neyman 1936; Bauer and Curran 
2005).

Results

Pearson’s bivariate correlations among the included vari-
ables are shown in Table 2. There were no indications of 
multicollinearity. At step 1, the model reached significance 
(R2 = .05, F(3, 323) = 5.56, p = .001). SCT uniquely pre-
dicted depressive symptoms (b = 0.20, p < .01; Table 3). 
Step 2 predictors contributed incrementally to the model 
(ΔR2 = .07, F(6, 320) = 6.97, p < .001). Specifically, higher 
depression symptoms were predicted by higher SCT 
(b = 0.01, p < .01), lower HI symptoms (b = − 0.08; p < .05), 
higher social problems (b = 0.01, p < .05), lower academic 
problems (b = − 0.12, p < .05), and higher parent–teen 
conflict (b = 0.10, p < .001) .1 Full results of the model are 
shown in Table 3.

At step 3, the interaction of IN by parent–teen conflict 
contributed significantly to the model, ΔR2 = .02, F (7, 

1  Given previous findings that externalizing problems are a primary 
risk for comorbid internalizing psychopathology in ADHD (e.g., Bag-
well et  al. 2006; Humphreys et  al. 2013), follow-up analyses were 
completed with ODD symptoms included as a covariate. However, 
ODD was not a significant predictor and the overall findings were not 
altered. In addition, results with age, sex, and IQ included as covari-
ates did not alter primary findings and are available upon request.
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319) = 6.92, p < .001. Specifically, Johnson–Neyman statis-
tics indicated that, on average, IN was a significant predictor 
of depressive symptoms for youth who fell below the sam-
ple 43rd percentile of parent–teen conflict, but not for those 
with higher reported parent–teen conflict. Additionally, par-
ent–teen conflict was positively associated with depressive 
symptoms except for youth whose parent reported IN severity 
above the sample 73rd percentile (see also Fig. 1). In addi-
tion, the interaction between HI and parent–youth conflict 
also contributed significantly to the model, ΔR2 = .02, F (7, 
319) = 6.63, p < .001. In particular, increased HI was associ-
ated with reduced depressive symptoms when parent–youth 

conflict was elevated above the sample 60th percentile, while 
HI was not associated with depression at mean or below-mean 
levels of parent–teen conflict (Fig. 2). Finally, the interaction 
of SCT by parent–youth conflict contributed significantly to 
the model, ΔR2 = .01, F (7, 319) = 6.45, p < .05 (Fig. 3, such 
that SCT significantly predicted depressive symptoms when 
parent–youth conflict was below the sample 72nd percentile. 
The following interactions were also tested and were not sig-
nificant: IN × Social Problems (p = .22), HI × Social Problems 
(p = .84), SCT × Social Problems (p = .05), IN × Academic 
Problems (p = .75), HI × Academic Problems (p = .91), and 
SCT × Academic Problems (p = .51). 

Table 2   Means and inter-
correlations for variables of 
interest

AAPC Adolescent academic problems checklist, NS not significant
*p < .05; **p < .001
a Mean parent rating from disruptive behavior disorders rating scale
b Child behavior checklist (parent-report)
c Conflict behavior questionnaire youth report
d From the youth self-report form

Variables M (SD) Age IQ IN Hyp ADHD SCT AAP Soc CBQ YSR

Age 13.09 (1.62) 1.00 − .17** − .06 − .15** − .12* .05 .12* − .06 − 19** − .05
IQ 97 (12.72) 1.00 .13 .01 .08 .07 .17** .02 .12* − .04
INa 1.84 (0.72) 1.00 .55** .88** .42** .67** .34** .15* .07
H/Ia 1.10 (0.72) 1.00 .88** .15* .34** .47** .14* − .05
ADHD totala 1.47 (0.64) 1.00 .33** .58** .40** .16* .02
SCTb 61.84 (8.35) 1.00 .38** .44** .08 .20**

AAPC 1.66 (0.57) 1.00 .29** .11* .01
Social Probb 61.53 (8.88) 1.00 .04 .18*

CBQc 2.41 (1.31) 1.00 .18*

Withdrawnd 57.12 (7.71) 1.00

Table 3   Predictors of youth-
report withdrawn/depressive 
scale

All predictors mean-centered prior to analysis. Exploratory interactions were examined individually. 
*p < .05, **p < .001; +significant increase in model R2; sr2= squared semi-partial correlation; IN, HI, and 
SCT = parent-rated inattentive, hyperactive/impulsive, and sluggish cognitive tempo, respectively; with-
drawal/depressive symptoms reported by adolescent on

R2Δ F b SE β p sr2

Step 1: symptoms .05 5.56*

IN symptoms .03 .04 .05 .45 .00
HI symptoms − .06 .03 − .11 .10 .01
SCT symptoms .01 < .01 .20 < .01 .03
Step 2: symptoms + impairment .07 6.97**

IN symptoms .07 .04 .13 .12 .01
HI symptoms − .09 .03 − .18 < .01 .02
SCT symptoms .01 < .01 .15 .02 .01
Social problems .01 < .01 .17 < .01 .02
Academic problems − .10 .05 − .14 < .05 .01
Parent–teen conflict .05 .03 .19 < .01 .03
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Discussion

The present study examines the contribution of symptom-
level (IN, HI and SCT) and impairment-level (academic, 
social and parent–teen conflict) variables to the presence 
of comorbid depressive symptoms in adolescents with 
ADHD. Results indicate that adolescents with ADHD who 
have high levels of SCT symptoms and low levels of HI 
symptoms were more likely to experience co-occurring 
depression. Notably, HI symptoms emerged as a negative 
predictor of depressive symptoms. Furthermore, depres-
sion in adolescents with ADHD may have a distinct inter-
personal component, with social problems and parent–teen 
conflict representing environmental links to depressive 
symptoms. Moderation analyses revealed that depressive 
symptoms were particularly associated with elevated IN or 
SCT symptoms combined with high levels of parent–youth 
conflict (Figs. 1 and 3).

Paradoxically, parent-reported academic problems 
emerged as a significant negative predictor of depres-
sion, which was counter to our hypothesis that academic 
struggles would be positively associated with depressive 

symptoms. In post hoc analyses, we explored the possibil-
ity that higher IQ may underlie this association, perhaps 
due to greater self-awareness of depressive symptoms and/
or other ADHD-related impairments. However, IQ was not 
a significant predictor of depressive symptoms (p > .19) 
nor did IQ interact with academic problems to predict 
depressive symptoms (p > .60). More intriguing, academic 
problems did not correlate with depressive symptoms in 
a simple bivariate fashion, indicating the effect emerged 
only when controlling for other study variables. An alter-
nate post hoc hypothesis that elevated anxiety might pre-
dict less academic problems but elevated depressive symp-
toms was also not supported (all p > .40).

In terms of symptoms, the current results corroborate 
previous findings indicating that SCT, more so than IN and 
HI, is uniquely tied to risk for depression problems (Barkley 
2013; Milich et al. 2001). Notably, the effects obtained for 
SCT and HI symptoms were of similar size, yet, in opposite 
directions (see Table 3). This finding may suggest that HI 
symptoms are dampened by depressive symptoms, such as 
anhedonia or lethargy. On the other hand, it is possible that a 
particular ADHD symptom profile, characterized by promi-
nent SCT in the absence of HI, is more commonly linked to 

Fig. 1   Interaction of inatten-
tion and parent–teen conflict 
predicting withdrawal/depres-
sion. Note High/low inattentive 
symptoms = ± 1 SD inattention, 
respectively, from disrup-
tive behavior disorders rating 
scale; high/low conflict = ± 1 
SD, respectively, from conflict 
behavior questionnaire; depres-
sion score = mean rating from 
youth self-report withdrawn/
depressed score

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Low Inatt Mean Inatt High Inatt

D
ep

re
ss

io
n 

 R
at

in
g

Interaction of Inattention and Parent-teen Conflict

High Conflict
Mean Conflict
Low Conflict

Fig. 2   Interaction of hyperac-
tive/impulsive ratings and 
parent–teen conflict predicting 
withdrawal/depression. Note 
High/low HI symptoms = ± 1 
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risk for depression in ADHD youth. In fact, moderation anal-
yses revealed that HI was associated with reduced depres-
sive symptoms when parent–youth conflict was elevated 
(Fig. 2). Future longitudinal work will be informative for 
elucidating whether the onset of depression symptoms leads 
to subsequent reduction in HI for youth with ADHD relative 
to non-depressed ADHD youth. In addition, such research 
will be well-poised to address questions regarding potential 
biases in parent versus self-report of depressive symptoms 
in ADHD, which may vary from previously observed biases 
regarding self-report of ADHD symptoms (e.g., Fischer 
et al. 1993; Fraser et al. 2018; Sibley et al. 2012a, b).

Consistent with studies with non-ADHD adolescent sam-
ples (Prinstein et al. 2005; Sheeber et al. 1997), relational 
impairments were linked with depressive symptoms. For 
example, elevations in social problems predicted increased 
depression symptoms. Adolescence typically involves 
an increased desire for peer-acceptance and sensitivity to 
the effects of social exclusion (Larson and Richards 1991; 
Sebastian et al. 2010). Similarly, the association between 
greater parent–youth conflict and elevations in depression 
symptoms coincides with normative increase of conflicts 
with parents as adolescents strive for greater autonomy 
(Laursen et al. 1998). However, previously noted findings 
indicate increased parenting stress and parent–teen con-
flict for youth with ADHD relative to non-affected families 
(Edwards et al. 2001). These findings suggest that, in the 
critical period of adolescence, when depressive symptoms 
often first emerge (Hankin et al. 1998), targeting relational 
impairments in the treatment of ADHD may have an added 
benefit of preventing the onset of comorbid depression. 
Further, implementing a tailored depression prevention 
intervention for adolescents with ADHD that targets family 
support may be effective in reducing depressive symptoms 
(Meinzer et al. 2018).

While the current study did not investigate causal pro-
cesses, these findings suggest support and future work 

toward both theories concerning the high comorbidity 
between ADHD and mood disorders, and the importance 
of accounting for SCT. The independent contributions of 
SCT and HI as positive and negative predictors, respec-
tively, implicate a shared vulnerability for depression 
among ADHD youth. Additionally, the independent asso-
ciations of impairment features with elevated depressive 
symptoms indicate an alternative mechanism of increased 
risk for depression related to environmental stressors. How-
ever, these levels of psychopathology interacted in informa-
tive ways which prompt hypotheses for future work. For 
example, high levels of SCT or, separately, parent–teen con-
flict may serve as independent correlates (Table 3) or act 
together in a cumulative fashion (see Figs. 1 and 3). Simi-
larly, prevalent HI may act to prevent the onset of depres-
sive symptoms, until parent–teen conflict reaches a certain 
threshold (Fig. 2).

The current findings may indicate that for adolescents 
with ADHD, the emergence of depressive symptoms is 
related to synergistic processes between SCT and relational 
impairments. However, effectively mapping the emergence 
(and outcome) of co-occurring mood problems in ADHD 
will require longitudinal designs which account for the tra-
jectories of symptom-level and impairment-level variables, 
including associated features such as SCT.

Overall the current findings help to elucidate how 
features of ADHD and impairment can interact in their 
association with depression. However, these strengths 
need to be taken in light of the study’s limitations. First, 
the current study is cross-sectional, which limits con-
clusions concerning how the link between ADHD and 
depressive problems unfolds over time. For example, 
it may be the case that depressive symptoms cause the 
relational impairments noted in this paper or exacerbate 
pre-existing IN or SCT symptoms. Therefore, further lon-
gitudinal research is needed. A second potential limita-
tion concerns the modified self-reported depression scale 

Fig. 3   Interaction of SCT rat-
ings and parent–teen conflict 
predicting withdrawal/depres-
sion. Note High/low SCT symp-
toms = ± 1 SD, respectively, 
from CBCL SCT scale; high/
low conflict = ± 1 SD, respec-
tively, from conflict behavior 
questionnaire; depression 
score = mean rating from youth 
self-report withdrawn/depressed 
scale
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used; however, the modified scale was highly correlated 
with the original (r = .95) and, therefore, any risk to gen-
eralizability should be minimized. Furthermore, the cur-
rent study utilized a sample of convenience; data were 
collected at baseline for a larger psychosocial treatment 
study for adolescents with ADHD, which constrained the 
measures available.

In addition, the sample was comprised primarily of 
youth in early to middle adolescence; these findings may 
not generalize to older adolescents. Furthermore, youth 
were referred by their parents as well as schools, which 
may have oversampled youth with academic problems. A 
strength of the current study is that it represents typically 
underrepresented ethnic minority research participants 
(Brown et al. 2014; Peterson 2001). However, the major-
ity Hispanic and middle-class sample (see Table 1) may 
not generalize to all adolescents with ADHD. Finally, our 
measure of SCT was a unidimensional parent-reported 
measure; multi-dimensional measures of SCT were devel-
oped and rigorously tested subsequent to our data collec-
tion (e.g., Penny et al. 2009). Nascent findings have also 
begun to support the validity of self-report measures of 
SCT (Smith et al. 2018). Future research in this area would 
benefit from incorporating such instruments.

The current study informs the assessment and treatment 
of adolescents with ADHD, who frequently present with 
co-occurring disorders and a complex profile of functional 
impairments. Early intervention and treatment of ADHD 
may reduce symptom severity and associated impairment 
across the lifespan. Thus, a lifespan approach to preventing 
depression should be considered for youth with ADHD. 
These results also specifically suggest the importance of 
assessing for SCT and a range of interpersonal impair-
ments, since these features may serve as risk markers for 
comorbid depressive symptoms and can inform concep-
tualization and treatment planning. In addition, the pos-
sibility should be explored that youth with high levels of 
SCT, low levels of HI, and elevated depressive symptoms 
may require novel treatments. For example, some treat-
ment studies designed to treat ADHD predominantly 
inattentive type have shown promise for reducing SCT as 
well (Pfiffner et al. 2007). Developing similar interven-
tions for adolescents, and potentially integrating depres-
sion prevention modules with cognitive, interpersonal, or 
tailored prevention components (e.g., Meinzer et al. 2018; 
Young and Mufson 2008), may be a promising approach 
to improving the functioning of youth with ADHD and 
comorbid depression.
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