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Figure 8. Case-dropping stability for centrality indices of parent and child reported ADHD comorbidities and social behaviors 
network. 
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Figure 9. Centrality indices’ z-scores for parent and child reported ADHD comorbidities and social behaviors network.  
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Figure 10. Clustering z-scores for parent and child reported ADHD comorbidities and 
social behaviors network.  
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Figure 11. Parent and child reported ADHD comorbidities and social outcomes network.  IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx  = anxiety, Dep = depression,  p.rules   = peer rating of 
how well child followed rules, p.finish = peer rating of how hard child made it to finish task, p.like = peer rating of how much 
peers liked child, p.coop = peer rating of how well child cooperated, s.rules = staff rating of how well child followed rules, 
s.finish = staff rating of how hard child made it to finish tasks, s.like = staff rating of how much peers like child, s.coop = staff 
rating of how well child cooperated,  t.socskill = teacher ratings of child’s social skills, peerreject = global rating of peer 
rejection. 
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Figure 12. Case-dropping stability for centrality indices of parent and child reported ADHD comorbidities and social outcomes 
network.  
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Figure 13. Centrality indices’ z-scores for parent and child reported ADHD comorbidities and social outcomes network.  
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Figure 14. Clustering values z-scores for parent and child reported ADHD comorbidities 
and social outcomes network.  
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Figure 15. Parent and child reported ADHD comorbidities and academic outcomes network.  IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, GPA = overall grade point 
average, LA = language arts, Math = mathematics.  
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Figure 16. Case-dropping stability for centrality indices of parent and child reported ADHD comorbidities and academic 
outcomes network.  
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Figure 17. Centrality indices’ z-scores for parent and child reported ADHD comorbidities and academic outcomes network. 
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Figure 18. Clustering z-scores for parent and child reported ADHD comorbidities and 
academic outcome network.  
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Figure 19. Parent and child reported ADHD comorbidities and narrative comprehension network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, ExpQues = Growing Pains 
explicit causal questions, InferQues = Growing Pains inferential causal questions, GPInf = Growing Pains explanatory 
plausible inferences, GPGloCoh = Growing Pains global coherence, FabInf = fables explanatory plausible inferences, 
FabGloCoh = fables global coherence. 
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Figure 20. Case-dropping stability for centrality indices of parent and child reported ADHD comorbidities and narrative 
comprehension network.  
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Figure 21. Centrality indices’ z-scores for parent and child reported ADHD comorbidities and narrative comprehension 
network.  



 

79 
 

  

Figure 22. Clustering z-scores for parent and child reported ADHD comorbidities and 
narrative comprehension network.  
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Figure 23. Teacher and child reported ADHD comorbidities and trait network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, ActLev = activity level, 
Affil = affiliation, Anger = anger/frustration, Assert = assertiveness/dominance, Fear = fear, HIPleas = high intensity pleasures, 
Imp = impulsivity, InhibCon = inihibitory control, Sad = sadness, Shy = shyness, Sooth = soothability/falling reactivity.   
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Figure 24. Case-dropping stability for centrality indices of teacher and child reported ADHD comorbidities and trait network.  
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Figure 25. Centrality indices’ z-scores for teacher and child reported ADHD comorbidities and trait network.  
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Figure 26. Clustering z-scores for teacher and child reported ADHD comorbidities and 
trait network.  
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Figure 27. Teacher and child reported ADHD comorbidities and social behaviors network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, EmoDys = global emotion 
dysregulation, OfffTask = off task behavior, Solit = solitary behavior, Prosoc = prosocial behavior, Disrupt = disruptive 
behavior, Neg = negative behavior, Agg = aggressive behavior. 
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Figure 30. Clustering z-scores for teacher and child reported ADHD comorbidities and 
social behaviors network.  
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Figure 31. Teacher and child reported ADHD comorbidities and social outcomes network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx  = anxiety, Dep = depression,  p.rules   = peer rating of 
how well child followed rules, p.finish = peer rating of how hard child made it to finish task, p.like = peer rating of how much 
peers liked child, p.coop = peer rating of how well child cooperated, s.rules = staff rating of how well child followed rules, 
s.finish = staff rating of how hard child made it to finish tasks, s.like = staff rating of how much peers like child, s.coop = staff 
rating of how well child cooperated,  t.socskill = teacher ratings of child’s social skills, peerreject = global rating of peer 
rejection. 
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Figure 32. Case-dropping stability for centrality indices of teacher and child reported ADHD comorbidities and social 
outcomes network.  
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Figure 33. Centrality indices’ z-scores for teacher and child reported ADHD comorbidities and social outcomes network.  
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Figure 34. Clustering z-scores for teacher and child reported ADHD comorbidities and 
social outcomes network.  
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Figure 35. Teacher and child reported ADHD comorbidities and academic outcomes network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, GPA = overall grade point 
average, LA = language arts, Math = mathematics. 
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Figure 36.  Case-dropping stability for centrality indices of teacher and child reported ADHD comorbidities and academic 
outcomes network.  
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Figure 37. Centrality indices’ z-scores for teacher and child reported ADHD comorbidities and academic outcomes network.  
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Figure 38.  Clustering z-scores for teacher and child reported ADHD comorbidities and 
academic outcomes network.  
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Figure 39. Teacher and child reported ADHD comorbidities and narrative comprehension network. IA = inattention, HI = 
hyperactivity/impulsivity, ODD = oppositional defiant disorder, Anx = anxiety, Dep = depression, ExpQues = Growing Pains 
explicit causal questions, InferQues = Growing Pains inferential causal questions, GPInf = Growing Pains explanatory 
plausible inferences, GPGloCoh = Growing Pains global coherence, FabInf = fables explanatory plausible inferences, 
FabGloCoh = fables global coherence. 



 

 
 

97 

 

Figure 40. Case-dropping stability for centrality indices of teacher and child reported ADHD comorbidities and narrative 
comprehension network.  
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Figure 41. Centrality indices’ z-scores for teacher and child reported ADHD comorbidities and narrative comprehension 
network.  
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Figure 42. Clustering z-scores for teacher and child reported ADHD comorbidities and 
narrative comprehension network. 
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Chapter Four: Discussion 

 ADHD comorbidities are common, particularly in clinical settings, yet it is 

unknown how these comorbid presentations may differ from the characteristics and 

outcomes commonly associated with “pure” ADHD. The current study used data driven 

approaches to examine ADHD comorbidities and how these comorbidities differed, if at 

all, with respect to traits, social behaviors, and social, academic, and narrative 

comprehension outcomes. Latent profile analyses found that a high ADHD/ODD 

Symptoms profile was present for both parent and teacher reported ADHD and ODD 

symptoms. Moreover, this profile frequently differed from the Low Overall Symptoms 

profile by having more impulsive and emotional traits, more negative behaviors displayed 

during a playgroup setting, and worse social outcomes. There was also evidence that 

inattention symptoms may be negatively related to academics. For parent and teacher 

reported profiles, the High Inattention Symptoms profile had worse academic outcomes 

compared to the Low Overall Symptoms profile. LPA results were mirrored in network 

analyses results, where impulsivity and negative emotions were core nodes of trait 

networks and negative social behaviors were core to social behaviors networks. 

Moreover, hyperactivity/impulsivity was central for trait, social behaviors, and social 

outcomes networks whereas inattention was central for academic and narrative 

comprehension outcomes networks.  

 Overall, results seemed primarily driven by high ADHD/ODD comorbidity. 

Those in both parent and teacher reported High ADHD/ODD Symptoms profiles 

frequently differed significantly from those in the Low Overall Symptoms profiles and 

there were strong relations between ADHD and ODD symptoms across networks. 
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Moreover, those in the High ADHD/ODD Symptoms profiles displayed the 

characteristics and social outcomes commonly associated with ADHD by itself (e.g., 

impulsivity, aggression). The emphasis on externalizing behaviors was also seen in 

networks, where ADHD and ODD symptoms were strongly connected to one another and 

the other nodes in the networks, but anxiety and depression were often distally placed in 

relation to other nodes. Further, anxiety and depression never clustered closely with 

inattention or hyperactivity/impulsivity symptoms. Results suggest that ODD symptoms 

perhaps have an exacerbating effect on these existing areas of deficit for those with 

ADHD (Becker, Luebbe, & Langberg, 2012; Becker, Luebbe, Stoppelbein, et al., 2012), 

worsening the relations between ADHD and traits, social behaviors, and social outcomes. 

This theory is supported by the high clustering around ODD symptoms in networks, 

suggesting that ODD is connected to characteristics or outcomes that its neighboring 

nodes (i.e., hyperactivity/impulsivity and inattention) are already connected to; thus, 

ODD comorbidity may not be creating differential relations to characteristics and 

outcomes, but instead exacerbating existing relations. Another possibility is that since 

ADHD/ODD is such a common comorbid presentation (Jensen et al., 1997), much of 

previous work focusing on ADHD is also unknowingly focused on ADHD/ODD 

comorbidity. Therefore, previously established relations between ADHD and these 

domains may instead be including the effect of ODD. In contrast, internalizing symptoms 

did not notably differentiate LPA profiles or appear central to networks. Thus, compared 

to externalizing symptoms, internalizing symptoms may not have a strong association 

with characteristics or outcomes associated with ADHD.  
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 The characteristics associated with comorbid ADHD/ODD symptoms align with 

previous work emphasizing the role of impulsivity, or lack of control, and emotionality. 

The centrality of negative affect, such as anger/frustration and sadness, corresponds with 

previous trait work on both ADHD and ODD (Martel et al., 2009; Martel & Nigg, 2006). 

The high positive emotions associated with this comorbidity, such as high intensity 

pleasure, match the approach/surgency aspect of hyperactivity/impulsivity (Martel & 

Nigg, 2006; Martel et al. 2009). Further, the role of emotionality also aligns with the 

emotion dysregulation shown during the playgroup. There were significant profile 

differences in emotion dysregulation displayed during the playgroup, with the High 

ADHD/ODD Symptoms profile having higher ratings of global emotion dysregulation. 

Additionally, network analysis results highlighted the strong negative relation between 

soothability/falling reactivity with anger and sadness. Soothability/falling reactivity was 

also central to trait networks. These results tap into the difficulty children with 

ADHD/ODD may have in not only experiencing strong emotions but also returning to 

their baseline emotional state after such outbursts (Bunford et al., 2015).  

Similar to previous work on those with comorbid ADHD/ODD (Becker, Luebbe, 

Stoppelbein, et al., 2012; Harty et al., 2009), those in the High ADHD/ODD Symptoms 

profile had more negative social behaviors during the playgroup compared to other 

profiles. However, there were no significant differences in prosocial behaviors displayed, 

with prosocial behaviors positively related to negative behaviors in the playgroup in 

network analysis results. Thus, the social difficulties associated with ADHD may not be 

attributed to a lack of prosocial behavior, but rather the increased accompanying negative 
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behavior. Overall, these results are commensurate with work on ADHD, ODD, and 

comorbid ADHD/ODD. 

 Those with ADHD/ODD also had poorer social outcomes based on parent, staff, 

and peer reports. Those with this comorbidity were less liked and thought to have less 

social skills than comparison peers. These difficulties may have been related to their 

behaviors during the playgroup, where they were perceived as less cooperative and less 

likely to follow rules, making it harder to finish tasks. Within networks, likeability was 

negatively related to cooperation and finishing tasks, suggesting that these behaviors may 

be key for positive peer relations. Thus, similar to social behaviors results, children’s 

negative behaviors appear crucial when considering their social status.  

 Those with high inattention symptoms had more academic and narrative 

comprehension difficulties compared to other profiles. These results are unsurprising 

since narrative comprehension skills parallel essential academic skills, particularly in 

language arts or reading comprehension. Those in the High Inattention Symptoms 

profiles also had the highest levels of anxiety and depression compared to other profiles. 

Based on network analyses, internalizing symptoms appeared to relate to academic and 

narrative comprehension difficulties. However, networks often had inattention, but not 

internalizing symptoms, as a core node in the network with inattention and internalizing 

symptoms not strongly related in networks. Thus, inattention, but not internalizing 

symptoms, may be driving these deficits. Since this is the first study, to my knowledge, 

that investigates ADHD/internalizing comorbidity and narrative comprehension, further 

work and replication is needed. In contrast to trait and social networks, inattention, and 
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possibly comorbid internalizing, may be the most relevant for academic and narrative 

comprehension outcomes.  

 Notably, results were consistent across methods and reporters as well as analytic 

strategies. Reporters in this study included parents, teachers, children, and blind coders 

whereas methods included observational coding, grades, and rating scales. Both parent 

and teacher report of ADHD and ODD symptoms identified similar profiles: Low Overall 

Symptoms, High ADHD/ODD Symptoms, and High Inattention Symptoms. Moreover, 

profile comparisons found similar differences among profiles on characteristics and 

outcomes across both parent and teacher report. This consistency in results across 

reporters was mirrored when using network analyses; parent and teacher reported 

networks gave similar results and staff and peer ratings during the playgroup were 

interconnected. The connectivity and structure of networks between reporters were also 

comparable with the same traits and behaviors appearing core to networks regardless of 

reporters. Like profile comparison results, externalizing symptoms were more central to 

characteristics and social outcomes networks whereas inattention were more central to 

academic and narrative comprehension networks. Given the difficulty of obtaining 

multiple informant agreement (De Los Reyes & Kazdin, 2005) and the current 

replicability controversy largely unaddressed by clinical psychology (Tackett et al., 

2017), these consistent results across raters and methods give further strength to the 

validity of conclusions.  

Implications 

 The results of this study have implications for the assessment and treatment of 

ADHD comorbidities. ADHD/ODD comorbidity was associated with an impulsive and 
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emotional temperament, negative social behaviors, and worse social outcomes, 

suggesting that ADHD assessment must also consider assessment of ODD symptoms as 

well. Current treatment of ADHD focuses on behavior therapy and parent training to 

reduce children’s negative behaviors by setting limits and rewarding positive behaviors 

(Evans, Owens, Wymbs, & Ray, 2018). Treatment for ODD similarly focuses on 

behavior therapy and parent training, such as parent-child interaction therapy (McNeil & 

Hembree-Kigin, 2010). Thus, treatment may not need to be changed for this comorbidity 

as it is similar across disorders and targets the needed areas of deficits. Such overlap in 

treatment may explain why previous research has not found differences in treatment 

approaches for those with comorbid ADHD/ODD compared to those with ADHD only 

(Jensen et al., 2001).  

Though social skills training has been used for children’s social skills difficulties, 

long-term effects are limited (Evans et al., 2018). Moreover, social skills training often 

targets improving positive behaviors (e.g. starting conversation, giving compliments), 

which may not be an issue for those with ADHD. Rather, treatment should focus on 

reducing negative behavior, such as improving emotion regulation. Indeed, novel 

interventions focused on emotion regulation or anger reduction have gained empirical 

support and may be a more effective mechanism for targeting poor peer relations (Rosen, 

Loren, & Epstein, 2010; Waxmonsky et al., 2016). As emotion regulation is a 

transdiagnostic characteristic, such a treatment may also have utility across multiple 

disorders.  

 In terms of academic and narrative comprehension outcomes, inattention and 

possibly internalizing symptoms need to be addressed. This finding supports previous 
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work suggesting that inattention may have a unique relationship with academic 

difficulties (DuPaul et al., 2004; Hudziak et al., 1998; Milich et al., 2001). Currently, 

organizational skills training is a well-established treatment for those with ADHD (Evans 

et al., 2018). This approach, primarily focused on inattention difficulties, is appropriate 

considering the current study’s results. However, this treatment may possibly be 

augmented by treatment of internalizing difficulties, such as positive coping skills, in line 

with cognitive-behavioral therapy (Herman et al., 2007). Though cognitive-behavioral 

therapy is not a traditionally efficacious treatment for ADHD (Bloomquist et al., 1991), it 

could be a useful adjunct when used with already empirically established treatments, such 

as organizational skills training.  

 Overall, based on these results, assessment procedures for those with ADHD 

should examine comorbid externalizing and possibly internalizing symptoms. However, 

currently available treatments for ADHD may be sufficient for those with ADHD 

comorbidities. Specifically, treatment (i.e., behavior therapy, parent training) already 

overlaps between ADHD and ODD, the comorbidity primarily associated with difficult 

traits and negative social behaviors and outcomes. Targeted treatment for internalizing 

symptoms could be addressed through a transdiagnostic approach, such as emotion 

regulation, or cognitive-behavior skills in conjunction with established ADHD treatment, 

such as organizational skills training.  

Limitations 

 Though the current study utilized multiple raters and methods to bolster the 

validity of results, it is not without limitations. The current study was oversampled for 

those with ADHD symptoms; thus, the lack of associations of internalizing symptoms in 
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the results may be due to a restricted range of symptoms in the sample. In particular, 

those using selective serotonin reuptake inhibitors were excluded from the study. Future 

work could focus on populations oversampled for both externalizing and internalizing 

symptoms. However, though official diagnoses of anxiety and depression were low, the 

average sum score on the SCARED was above 25, suggesting that many children were at 

risk for an anxiety disorder. Therefore, it is also possible that the current study did not 

investigate the areas where an ADHD/internalizing presentation may show deficits. For 

example, those with comorbid ADHD/anxiety do not differ from those with ADHD only 

on ADHD symptom severity and impairment (Jarrett, Wolff, Davis, Coward, Ollendick, 

2016), but they do have more working memory deficits, more response inhibition, and 

slower reaction times to lab tasks (Jarrett et al., 2016; Pliszka, 1989; Schatz & Rostain, 

2006). Perhaps if lab tasks of working memory and response inhibition were included in 

the study, more stark differences for an ADHD/internalizing profile could have been 

found. Moreover, sluggish cognitive tempo symptoms were not included in the current 

analyses, but previous work suggests that anxiety and sluggish cognitive tempo may be 

related (Schatz & Rostain, 2006). Future work can examine how sluggish cognitive 

tempo symptoms impact ADHD comorbidities, particularly in regard to internalizing 

symptoms.  

 Another limitation of the current study is the use of person-centered analyses. 

Though these approaches allow a more naturalistic representation of the current sample, 

these approaches are, by definition, sample specific. Thus, these results are specific to 

this population and the age range covered. Other work suggests that internalizing 

disorders increase in females as they reach adolescence (Chronis-Tuscano et al., 2010; 
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Hinshaw et al., 2012). Therefore, profiles may look different for different age groups. 

Moreover, these analyses are constrained to the measures used in the current study. It is 

possible if different internalizing measures were used, such as parent or teacher report, 

internalizing results would have been different. Lastly, though results were consistent 

across LPA and network analysis results using differing reporters, they still need to be 

replicated in different samples with varying levels of symptomology using multiple 

reporters (Fried & Cramer, 2017; Rohde et al., 2001). Replication in larger samples may 

also provide more power to find profile differences. In the current sample, profile 

comparison results were often statistically significant, though post-hoc comparisons were 

not, suggesting that profiles were underpowered to find significant contrasts (Yang, 

2006). Replication is also needed since multiple profile and post-hoc comparisons were 

analyzed. Though a lower value for significance was set to compensate for the number, 

there is higher possibility of type I error, or false positives, in the current results. 

Additionally, network analysis of parent and child reported ADHD comorbidities and 

narrative comprehension had unstable centrality values. Therefore, replication of this 

network is needed in order to more confidently interpret results.  

 Lastly, the analyses conducted in this study were cross-sectional, preventing 

causal interpretations of relations. Further, though impact on treatment can be 

hypothesized, the current study is not equipped to answer treatment questions. Therefore, 

future work may utilize longitudinal samples and treatment groups to further examine the 

impact of ADHD comorbidities. 
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Conclusion  

 ADHD is a common childhood disorder that is frequently comorbid with ODD, 

anxiety, and depression. The current study investigated how such comorbidities may 

influence the common characteristics and outcomes already known to be associated with 

“pure” ADHD. Latent profile analyses and network analyses highlighted how comorbid 

High ADHD/ODD Symptoms profiles differed from Low Overall Symptoms profiles on 

traits, social behaviors, and social outcomes, displaying more negative characteristics 

(e.g., impulsivity, emotionality) and behaviors (e.g., aggression, emotion dysregulation). 

These children with comorbid ADHD/ODD were also less liked, less rule-following, and 

less cooperative during a playgroup setting. Those with high inattention symptoms had 

more academic and, to an extent, narrative comprehension difficulties. These differential 

patterns of exacerbating relations have implications for conceptualization of ADHD 

comorbidities and resulting treatment. 
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Appendix A 

Edge Weights with 95% Confidence Intervals for Parent and Child Reported ADHD 
Comorbidities and Trait Network  
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Appendix B 

Edge Weights with 95% Confidence Intervals for Parent and Child Reported ADHD 
Comorbidities and Social Behaviors Network  
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Appendix C 

Edge Weights with 95% Confidence Intervals for Parent and Child Reported ADHD 
Comorbidities and Social Outcomes Network  
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Appendix D 

Edge Weights with 95% Confidence Intervals for Parent and Child Reported ADHD 
Comorbidities and Academic Outcomes Network  
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Appendix E 

Edge Weights with 95% Confidence Intervals for Parent and Child Reported ADHD 
Comorbidities and Narrative Comprehension Network  
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Appendix F 

Edge Weights with 95% Confidence Intervals for Teacher and Child Reported ADHD 
Comorbidities and Trait Network  
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Appendix G 

Edge Weights with 95% Confidence Intervals for Teacher and Child Reported ADHD 
Comorbidities and Social Behaviors Network  
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Appendix H 

Edge Weights with 95% Confidence Intervals for Teacher and Child Reported ADHD 
Comorbidities and Social Outcomes Network  
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Appendix I 

Edge Weights with 95% Confidence Intervals for Teacher and Child Reported ADHD 
Comorbidities and Academic Outcomes Network  
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Appendix J 

Edge Weights with 95% Confidence Intervals for Teacher and Child Reported ADHD 
Comorbidities and Narrative Comprehension Network  
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