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Abstract

Objective—Investigate prevalence and impact of psychiatric comorbidities in community-based 

samples of schoolchildren with/without attention-deficit/hyperactivity disorder (ADHD).

Method—Teachers and parents screened children in South Carolina (SC; n=4,604) and Oklahoma 

(OK; n=12,626) for ADHD. Parents of high-screen and selected low-screen children received 

diagnostic interviews (SC: n=479; OK: n=577).

Results—Psychiatric disorders were increased among children with ADHD and were associated 

with low academic performance. Conduct disorder/oppositional defiant disorder (CD/ODD) were 

associated with grade retention (ODD/CD+ADHD: OR=3.0; CI=1.5-5.9; ODD/CD without 

ADHD: OR=4.0; CI=1.7-9.7). School discipline/police involvement was associated with ADHD 

alone (OR=3.2; CI=1.5-6.8), ADHD+CD/ODD (OR=14.4, CI=7.3-27.1), ADHD+anxiety/

depression (OR=4.8, CI=1.6-14.8) and CD/ODD alone (OR=2.8, CI=1.2-6.4). Children with 

ADHD+anxiety/depression had ten-fold risk for poor academic performance (odds ratio 

(OR)=10.8; CI=2.4-49.1). This should be interpreted with caution due to the wide confidence 

interval.
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Conclusion—Most children with ADHD have psychiatric comorbidities, which worsens 

functional outcomes. The pattern of outcomes varies by type of comorbidity.

Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a heterogeneous condition that may 

present with or without co-occurring psychiatric disorders. An early meta-analysis of 

comorbidity studies comparing children with and without ADHD reported mean odds ratios 

of other psychiatric disorders of 10.7 [95% confidence interval (CI) 7.7-14.8] for conduct 

disorder, 5.5 (95% CI 3.5-8.4) for depression, and 3.0 (95% CI 2.1-4.3) for anxiety disorders 

(Angold & Erkanli, 1999). Larson, Russ, Kahn and Halfon (2011) recently analyzed parent-

reported data from the 2007 National Survey of Children’s Health and found that in children 

aged 6-17 with ADHD, 33% had one other comorbidity, 16% had two, and 18% had three or 

more comorbidities. Consistent with previous literature (see Barkley, 2006), the researchers 

found significantly higher rates of several psychiatric disorders among children with ADHD 

as compared to children without ADHD: conduct disorder (27% versus 2%), depression 

(18% versus 2%), and anxiety (14% versus 1%). Disruptive behavior disorders are comorbid 

with ADHD roughly 50% of the time, and anxiety and depressive disorders are comorbid 

with ADHD approximately 25-30% of the time (Barkley, 2006, pp.206-207).

Rates of comorbidities among children with ADHD vary across settings, and tend to be 

lower in community samples (Barkley, 2006; Bauermeister et al., 2007; Jarrett & Ollendick, 

2008). Bauermeister and colleagues (2007) report the following prevalence of comorbid 

disorders in community and clinical settings respectively: oppositional defiant disorder 

(ODD) 38.9% vs. 61.2%; conduct disorder (CD) 13.2% vs. 10.2%; any anxiety disorder 

24.5% vs. 33.5%; and any depressive disorder 9.3% vs. 22.7%. However, this study did not 

examine the impact of specific comorbid disorders.

In order to meet ADHD diagnostic criteria, children must have several ADHD symptoms in 

multiple settings and clear evidence that ADHD symptoms interfere with or reduce the 

quality of social, academic or occupational functioning (American Psychiatric Association 

[APA], 2013). Children with ADHD experience these impairments across academic, social, 

and familial contexts (Barbaresi, Katusic, Colligan, Weaver, & Jacobsen, 2007; Counts, 

Nigg, Stawicki, Rappley, & von Eye, 2005; Frazier Youngstrom, Glutting, & Watkins, 2007; 

Hoza et al., 2005; Massetti et al., 2008; Mikami, Huang-Pollock, Pfiffner, McBurnett, & 

Hangai, 2007; Strine et al., 2006). When complicated by comorbidities, the functioning of 

children with ADHD is further strained (Counts, Nigg, Stawicki, Rappley, & von Eye, 2005; 

Massetti et al., 2008; Mikami & Pfiffner, 2008). Comorbid conditions are associated with 

poorer outcomes in academic achievement, grade retention and other school problems, 

delinquency, social competence, parent-child communication, and parental aggravation 

(Counts, Nigg, Stawicki, Rappley, & von Eye, 2005; Massetti et al., 2008; Sibley et al., 

2011). Each of these studies examined only a single domain of functioning.

The functional impact of comorbidities has been found to be so significant that some have 

asserted that certain comorbidity profiles may represent distinct ADHD subtypes (Jensen, 

2001), referred to in the Diagnostic and Statistical Manual of Mental Disorders, fourth 
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edition (DSM-5) as presentations (APA, 2013, p.60). There may be a dose-response between 

the presence of comorbidities and functional outcomes; Larson, Russ, Kahn and Halfon 

(2011) have concluded that functioning declines in a step-wise fashion as the number of 

comorbid diagnoses increases. This group measured school problems, grade repetition, 

social competence and parental aggravation. However, the study used parent reported 

diagnoses and did not look at the impact of specific comorbid diagnoses on functional 

outcomes.

Kessler and colleagues report on the US National Comorbidity Survey Adolescent 

Supplement (NCS-A; 2014). This is a large, community-based study using standardized 

diagnostic instruments. The study found that disruptive behavior disorders (DBD ; defined in 

this study as CD, ODD, intermittent explosive disorder and eating disorders) in children with 

DBD ADHD comorbid with accounted for the roughly half of the effect on below average 

grades and a third of the effect on repeating a grade, while depression and anxiety disorders 

had relatively little mediation of these outcomes. DBD also accounted for over a third of the 

effect on school suspension, while ADHD had a direct effect of about the same amount. The 

direct effect of ADHD accounted for a majority of the effect on repeating a grade (68.2%) 

while DBD accounted for 33.9%. Although this is an important study of the impact of 

comorbidity on the functioning of children with ADHD, this study did not examine 

important areas of functioning, including peer and parent relationships and contact with the 

legal system.

In summary, previous research studies exhibit the following limitations: 1) focused on a 

single or limited number of domains of functioning, 2) considered the impact of only the 

most common comorbidities, 3) relied only on parent-report of diagnostic history, or 4) used 

participant samples that are likely to suffer from ascertainment biases (e.g., clinic-referred or 

convenience samples). Further, the epidemiology of ADHD continues to evolve (Centers for 

Disease Control and Prevention, 2010; Visser et al., 2014), suggesting that the epidemiology 

of conditions comorbid with ADHD and their associated impacts may also be changing over 

time.

The Project to Learn about ADHD in Youth (PLAY) is a multi-site, community-based 

epidemiological study of children with and without ADHD that measures the prevalence of 

internalizing and externalizing disorders and examines the cross-sectional impact of these 

comorbidities on functional outcomes. To our knowledge this is the first community-based 

study to combine rigorous diagnostic assessment with a broad array of functional domains 

including school, peer, family, and legal outcomes using teacher, parent and child reports to 

examine the differential impact of specific comorbid disorder groups. Specific hypotheses 

were:

1. Children with ADHD will have higher rates of comorbid psychiatric disorders, 

compared to children without ADHD.

2. Children with ADHD and comorbid disorders will have more strained 

relationships with peers and parents, poorer school outcomes, and lower self-

reported ratings of emotional and school functioning than among children with 

ADHD alone or children without ADHD.
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3. Children with ADHD and comorbid conduct and oppositional defiant disorder 

will have higher parent-reported rates of trouble with the police, school 

expulsion, or suspension than children with ADHD alone or children without 

ADHD.

Method

Study Sample and Screening Procedures

The Project to Learn about ADHD in Youth (PLAY) is an epidemiological study that used a 

two-phase design to identify ADHD in elementary school-age children. The study 

methodology has been described in detail elsewhere (Wolraich et al., 2014). Briefly, teachers 

and parents completed ADHD screening instruments for elementary school age children in 

one school district in South Carolina (SC; screening n=4,604) and five school districts in 

Oklahoma (OK; screening n=12,626), from 2003-2006. The grade range generally was 

Kindergarten through 5th grade, but a few schools in each site contained a preparatory class 

for 4 year olds to get them ready for Kindergarten the following year. Of the eligible 

students, teachers reported on 54.3% in SC and 76.6% in OK.

Parents and teachers reported on ADHD diagnosis and medication status; teachers also 

completed the Vanderbilt ADHD Teacher Rating Scale (VADTRS)(Wolraich et al., 2003) 

and, in four districts, the Strengths and Difficulties Questionnaire (SDQ)(Goodman, 1999). 

Children were considered “high screen” for ADHD if the parent or teacher reported either a 

prior ADHD diagnosis or use of ADHD medication, or if their teacher reported that the child 

had six or more symptoms in either or both ADHD dimensions (hyperactive/impulsive or 

inattentive) on the VADTRS and some impairment from either the SDQ (SC and initial three 

OK districts) or VADTRS (OK two additional districts). All other children were considered 

to be “low screen” for ADHD. All high-screen children and a randomly selected sample of 

low-screen children frequency-matched on gender were eligible to participate in the 

interview phase of the study.

Because the SDQ was not administered in the latter two OK districts, potential differences in 

impairment ratings on the SDQ and VADTRS were evaluated among the sample subset that 

had data on both measures. These measures were found to be in agreement (indicating 

intermediate impairment) for 86.5% of cases (kappa=0.68). Therefore, data from all six 

school districts were used to allow for greater stability in estimating the impact of 

comorbidities on functional impairment based on ADHD status.

Diagnostic Data

The diagnostic interview took place approximately one year after screening and included the 

Diagnostic Interview Schedule for Children, version IV (DISC)(Shaffer, Fisher, Lucas, 

Dulcan, & Schwab-Stone, 2000), reflecting diagnostic criteria for mental disorders as 

described in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition 

(DSM-IV)(APA, 2000). Parents completed DISC modules for ADHD, generalized anxiety 

disorder (GAD), obsessive compulsive disorder (OCD), post-traumatic stress disorder 

(PTSD), major depression/dysthymic disorder, mania/hypomania, oppositional defiant 
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disorder (ODD), and conduct disorder (CD) in both sites. Parents in SC also completed 

DISC modules for separation anxiety disorder and social phobia. Children met ADHD case 

definition criteria if a parent reported 6 or more symptoms in at least one dimension with 

associated impairment and age of onset before age 7 years on the DISC and, in order to 

consider multiple settings and multiple informants, at least four symptoms with some 

impairment reported by the teacher at the screening phase. Children who were receiving 

medication for ADHD at the time of the interview were required to meet these criteria to be 

considered an ADHD case.

As previously published, the community-based prevalence estimates for OK (3 school 

districts) and SC (1 school district) were 10.6% and 8.7%, respectively (Wolraich et al., 

2014). The prevalence estimates for the two additional OK school districts were not 

previously reported; these estimates are 7.1% (95% CI: 4.5-11.1%) and 6.7% (95% CI: 

3.7-11.8%). Using data from all of the OK school districts reduced the overall OK 

community-based prevalence estimate from 10.6% to 8.6% (95% CI: 6.6-11.1%). The 

number of participants with complete DISC data was 479 (76.0% of invited children) in SC 

and 577 (23.1% of invited children) in OK.

Demographic Data

Demographic information was collected from parents using a separate questionnaire. Some 

participants did not report income (SC: 6.4%; OK: 10.2%) and number of dependents (SC: 

4.1%; OK: 10.0%); these indicators were imputed using multiple imputation techniques 

(Berglund, 2010). Race/ethnicity, presence of two adults in the household, whether the child 

qualified for free school lunch or was covered by Medicaid were used to derive five sets of 

imputed values for household income and number of dependents. Complete imputed data 

were used to dichotomize poverty status for participants as living below or above the 200% 

federal poverty level (FPL).

Functional Outcome Data

The functional impact of ADHD and comorbidities was estimated for several academic and 

social outcomes. During the screening process, teachers reported on performance in reading, 

mathematics, and written expression on the VADTRS; children whose teacher reported their 

academic performance as below average in two or three subjects were considered to be 

below average. In the DISC interview, parents reported whether their child had ever been 

held back a grade in school or had ever been expelled, suspended, had an in-school 

suspension, or been in trouble with the police. Social functioning was measured by child 

report using the peer relationship, parent relationship, and general self (measuring self-

confidence, self-satisfaction and self-worth) subscales of the Self-Description Questionnaire 

(Bryne, 1996) (hereafter referred to as Marsh to distinguish from the Strengths and 

Difficulties Questionnaire), and by parent report using the SDQ prosocial subscale. For 

social functioning outcomes, the outcome of interest was whether the child’s subscale score 

was in the sample’s lowest quartile.
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Data Analysis

All analyses were conducted using SAS-callable SUDAAN v. 11.0.0 (RTI International; 

Cary, NC) in order to account for the complex sampling design and sample weights. Sample 

weights were calculated to reflect differential probability of selection for inclusion in the 

sample and non-response among eligible participants; weighted estimates were designed to 

be representative of the study school districts’ populations. Weighted estimates of 

demographic characteristics and prevalence of comorbid disorders are presented. Inferential 

tests of association for weighted analyses were based on Fellegi-adjusted Wald F statistics 

(Fellegi, 1980).

Logistic regression models and odds ratios (ORs) were used to evaluate the effect of 

comorbid disorders on school and social outcomes after controlling for sex, race, poverty 

status and site. Forty-four participants of other racial/ethnic minority groups (not African 

American, American Indian, or Hispanic) were excluded from the logistic models due to 

small size.

Results

Sample demographics are presented by ADHD status and site (Table 1). Four-hundred-

seventy-nine participants in SC and 577 participants in OK completed all DISC modules. 

Distribution of sex was similar between the two sites; however there were some racial/ethnic 

and income differences.

Table 2 presents the prevalence of psychiatric disorders in children with and without ADHD 

stratified by study site. Although ADHD prevalence was similar across sites, the prevalence 

of most other disorders was higher in OK than in SC in both ADHD and non-ADHD groups. 

Prevalence was several times higher for many comorbid disorders in the ADHD group than 

the non-ADHD group in both sites, though confidence intervals were wide for many 

estimates. In SC, 54.7% of children with ADHD had at least one other disorder and 22.4% 

had two or more, compared to 12.5% in the non-ADHD group having any disorder other 

than ADHD (F1,475=55.6, p<0.001) and 2.7% having two or more disorders (F1,475=30.7, 

p<0.001). In OK, 64.8% of children with ADHD had at least one other disorder and 32.5% 

had two or more additional disorders, compared to 21.7% of the non-ADHD group having 

any disorder (F1,565=26.5, p<0.001) and 8.4% having two or more disorders (F1,565=11.6, 

p<0.001). Children in OK were significantly more likely to have one or more conditions 

other than ADHD than children in SC (25.3% vs. 16.0%; F1,1042=5.5, p=0.02). There were 

no cases of mania in the SC cohort, though 3 children did meet criteria for hypomania, while 

in the OK sample 6 children met criteria for mania, and 6 met for hypomania. Children with 

major depressive disorder, dysthymic disorder, mania and hypomania were grouped during 

further analyses and are presented as “mood disorders.”

In SC, several internalizing disorders were significantly more common among those with 

ADHD: generalized anxiety disorder (F1,475=5.9, p<0.05), separation anxiety disorder 

(F1,475=5.5, p<0.05), and social phobia (F1,475=9.8, p<0.05). The presence of any anxiety/

mood disorder was also significantly higher among children with ADHD (F1,475=10.3, 

p<0.01). In OK, the only internalizing disorder that was significantly more common among 

Cuffe et al. Page 6

J Atten Disord. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



children with ADHD was PTSD (F1,565=26.3, p<0.001). For both sites, prevalence of 

comorbid behavioral disorders (CD and ODD) was very high among those with ADHD and 

although these disorders were the most common disorders among the non-ADHD group, CD 

and ODD were significantly more common among those with ADHD (SC: F1,475=56.0, 

p<0.001; OK: F1,565=34.4, p<0.001).

In both sites, ADHD prevalence was higher among those below 200% FPL (SC: 14.4% vs. 

6.4%; F1,191=11.6, p<0.001; OK: 10.3% vs. 4.9%; F1,75=6.3; p<0.05). The prevalence of 

having any other disorder was also higher among those below 200% FPL (SC: 30.3% vs. 

10.2%; F1,205=18.5, p<0.001; OK: 30.5% vs. 14.6%; F1,99=6.3, p<0.05). Pooled logistic 

regression models revealed that the site indicator was not statistically significant in its 

association with the prevalence of another psychiatric disorder after adjustment for 200% 

FPL, and this was also the case for generalized anxiety disorder specifically. These findings 

suggest that socioeconomic differences between sites explained much of the site variation, 

including the differences in presence of generalized anxiety disorder.

Table 3 presents results related to academic performance and disciplinary actions. Children 

with no disorder (nSC=322; nOK=291) were compared to children with the following 

mutually exclusive disorder categories: ADHD alone (nSC=42; nOK=50); ADHD plus CD or 

ODD with or without an anxiety or mood disorder (CD/ODD; nSC=47; nOK=102); ADHD 

plus anxiety/mood disorder without CD/ODD (nSC=10; nOK=8); CD/ODD without ADHD 

regardless of anxiety or mood disorder (nSC=42; nOK=104); and anxiety/mood disorder 

without ADHD or CD/ODD (nSC=16; nOK=22).

In pooled analyses, academic performance was significantly worse for children with any of 

the disorders except for anxiety/mood disorder alone when compared to children without a 

disorder. Children with ADHD combined with an anxiety/mood disorder had the largest OR 

for below average academic performance, but a wide confidence interval as a result of small 

sample size warrants caution when interpreting this estimate. Separate models were fit to 

determine differences in the academic performance between diagnostic categories using 

different comparison groups. Children with ADHD and comorbid anxiety/mood disorder 

were significantly more likely than children with ADHD alone to have below average 

academic performance (OR=10.8, 95% CI 2.4-49.1). Children with ADHD and comorbid 

CD/ODD were somewhat more likely than those with CD/ODD without ADHD to have 

below average academic performance (OR=2.3, 95% CI 1.0-5.7; p=0.06).

Below average academic performance was more common in the OK sample (32% versus 

16% in SC; F1,1042=16.5, p<0.001). Academic performance was significantly better among 

girls compared to boys. Both African Americans and American Indians were significantly 

more likely to be in the below average group compared to Caucasian children; Hispanic and 

Caucasian children were statistically similar on this academic outcome. This racial 

difference was carried by children with ADHD in SC (58% of racial/ethnic minority 

children with ADHD were below average vs. 29% of Caucasian children with ADHD: 

F1,475=8.8, p<0.01), but to a lesser extent in OK (77% of racial/ethnic minorities with 

ADHD versus 61% of Caucasians with ADHD were below average, not statistically 

significant). Also of interest is that poverty status was associated with academic performance 
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only among racial minorities in SC (F1,178=24.9, p<0.001); poverty was not associated with 

academic performance in OK.

Children with CD/ODD without ADHD were four times more likely to be held back in 

school than children without any disorder; children with CD/ODD and ADHD were three 

times more likely to be held back than children with no disorder. Being in trouble with 

police, school expulsion or suspension was more common among all disorder groups except 

anxiety/mood disorder alone compared to children without a disorder. This association was 

largest for ADHD comorbid with CD/ODD; the association was also statistically significant 

for children with ADHD alone, ADHD and an anxiety/mood disorder, and CD/ODD alone. 

Children with ADHD and comorbid CD/ODD were significantly more likely than children 

with ADHD alone (OR=4.3, 95% CI 1.8-9.8) and CD/ODD alone (OR=5.1, 95% CI 

2.1-12.4) to have trouble with police, school expulsion, or suspension. Children in OK were 

significantly more likely to be held back a grade (21% in OK versus 8% in SC; F1,1042=13.3, 

p<0.001).

Table 4 presents SC-specific logistic regression analyses on child-reported peer and parent 

relations and general self scores as well as the parent-reported SDQ prosocial scale, 

modeling the likelihood of having a score in the lowest quartile. The analyses were 

conducted with data from SC only, as OK did not administer the Marsh instrument. Low 

peer relations (lowest quartile) was at least three times more likely among children with 

CD/ODD either alone or in combination with ADHD, as compared to children without a 

disorder; low peer relations was marginally significant for ADHD alone. Children with 

ADHD plus CD/ODD were more than twice as likely as those without any other disorder to 

report low parent relations scores. No diagnostic category was associated with scores in the 

lowest quartile on the Marsh general self-concept scale. Consistent with the nature of CD/

ODD, parents of children with CD/ODD alone or comorbid with ADHD were at least four 

times more likely to report low prosocial behaviors compared to children without a disorder.

Discussion

As expected, CD and ODD were the most prevalent comorbid disorders among children 

with and without ADHD, followed by anxiety disorders and mood disorders. Consistent with 

prior research, the majority of children with ADHD had at least one psychiatric comorbidity. 

The rate of having a comorbidity among children with ADHD was at least 4 times higher in 

SC and 3 times higher in OK than that of the respective non-ADHD groups. A child with 

ADHD is significantly more likely to have another psychiatric disorder. This ratio is similar 

to previous studies described earlier, and supports the idea that rates of comorbidities among 

children with ADHD are not changing significantly over time.

Although estimates of individual comorbid disorders were generally higher among OK 

children, these site differences did not reach statistical significance. However the overall 

prevalence of having one or more comorbid disorder was significantly higher in OK, which 

was statistically accounted for by a larger percentage of children living below 200% FPL in 

OK, as was the higher prevalence of generalized anxiety disorder.
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Children with ADHD with or without CD/ODD had higher odds of below average teacher-

rated school performance than children without a disorder. The odds for ADHD alone and 

ADHD plus CD/ODD were both roughly twice that of CD/ODD alone. The odds for ADHD 

plus anxiety/mood was highest among the disorder groups for below average school 

performance. This estimate lacks precision; however, the lower end of the CI was greater 

than the upper end of CIs for other disorder groups. These data do not support the previous 

report of a step-wise decline in functioning for the addition of CD/ODD to ADHD for the 

academic performance outcome (Larson, Russ, Kahn & Halfon, 2011), although our data do 

support the conclusion that there may be increased impairment with the addition of anxiety 

or depression to ADHD. Due to the wide confidence intervals among children with ADHD 

and anxiety/mood disorders, the finding should be confirmed by future studies.

To our knowledge this is the first study to use community-based data to investigate the 

relationship between ADHD, comorbid disorders, and their impact on broad, cross-sector 

functional outcomes. These data extend our knowledge of the impact of comorbid 

psychiatric disorders on the functioning of children with ADHD and, if replicated, can 

inform policies, programs, and practices for children with ADHD. Specifically, our findings 

suggest that children with ADHD, particularly those with comorbid anxiety or depression, 

could benefit from psychoeducational testing and, if indicated, classroom accommodations, 

interventions and support to improve academic performance. Children with ADHD and 

comorbid CD or ODD could also be targeted for interventions to prevent school drop-out 

and involvement in legal systems. Consistent with the nature of the disorders, children with 

CD or ODD also have problems with peer and parent relations and have low prosocial 

scores. Early intervention with evidence-based parent training and skills training for children 

in this very high risk population may be particularly important, due to the high associated 

personal and societal costs and the demonstrated benefits of these interventions on family 

and peer functioning (Pelham & Fabiano, 2008; Thomas, 2010).

The only categories associated with being held back in school were CD/ODD either alone or 

comorbid with ADHD, which had similar rates of grade retention. Our findings suggest 

similar risk of grade retention across these two groups, with a slightly greater magnitude of 

risk for those with CD/ODD. Oppositional and behavior problems associated with CD/ODD 

may confer a slightly greater risk for being held back in school than the problems with 

executive functioning found in children with ADHD. This finding is somewhat inconsistent 

with the findings from the NCS-A (Kessler et al., 2014); the NSC-A showed ADHD 

responsible for 68.2% of the effect on repeating a grade, DBD, as defined in that study, were 

responsible for 33.9%, and for below average grades 48.8% was attributable to DBD while 

ADHD accounted for 21.9%. Thus, in both studies disruptive behavior disorders were 

associated with poor academic functioning, at times being more important than ADHD 

effects.

Children with ADHD were significantly more likely to get into trouble with police or be 

suspended/expelled from school. Children with ADHD and comorbid CD/ODD had the 

greatest odds of this outcome. In contrast to the previous finding regarding academic 

performance, this finding is consistent with the step-wise decrease in functioning found by 

Larson, Russ, Kahn & Halfon (2011).
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These results reveal that although the impact of ADHD and comorbidities on functioning is 

consistently negative, the relationship is complex. ADHD appears most strongly related to 

poor academic performance, while CD/ODD may be more strongly associated with 

disciplinary action or being held back in school. While these data provide some support for 

the notion that psychiatric comorbidity impacts functioning in a step-wise fashion, the 

results vary by type of outcome variable. In addition, race was a significant covariate in 

several of the functional outcome models. More research is needed with larger samples to 

better understand the relationship between race, co-occurring psychiatric conditions, and 

school-related functional outcomes.

Limitations of this study include a lack of power to detect differences among certain 

disorder groups due to small sample size in those groups. Recruitment bias could have 

affected results; however there were no statistically significant differences in demographics 

between the weighted proportions in the sample interviewed and the demographics of the 

school district as a whole. Another possible limitation is the use of parent and teacher 

reports of outcomes, rather than school or other administrative data that may be more 

accurate. This could lead to potential informant bias. In order to include multiple informants 

in the diagnostic algorithm, teacher screens performed up to a year prior to the diagnostic 

assessment were used, which could also possibly introduce bias if the child’s symptoms 

changed during this time. However, given that ADHD is a chronic disorder, and there is not 

likely to have been a systematic bias in one direction or another, it is unlikely this would 

have an impact on the findings. Finally, the study did not have a measure to address learning 

and language disorders although these conditions are common comorbidities (Bauermeister 

et al., 2007; Pelham & Fabiano, 2008) and may play a role in school performance. Strengths 

of this multi-site study include the use of two-stage epidemiological methods for obtaining 

racially diverse community-based samples of children with enhanced case finding, use of 

well validated DSM-based measures, the use of multiple informants for diagnoses and 

functional outcomes, and the examination of multiple functional outcome domains.

In conclusion, more than half of the elementary-aged children with ADHD had a comorbid 

psychiatric disorder in this multi-site, community-based study of ADHD. Having ADHD 

alone or in combination with other psychiatric disorders significantly increased the risk of 

poor outcomes across multiple functional domains. Future analyses of the data from this 

epidemiological cohort of children can be used to better understand the longitudinal impact 

of ADHD and comorbid psychiatric disorders on the functional outcomes of children with 

ADHD. Collectively, these findings can be used to inform prevention and intervention 

efforts for the estimated 5.1 million US children with a current ADHD diagnosis (Visser et 

al., 2014).
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Table 1

Demographic characteristics by PLAY study site, stratified by ADHDa case definition status (weighted 

percentage)

South Carolina Oklahoma

ADHD
(n=99)

No ADHD
(n=380)

ADHD
(n=160)

No ADHD
(n=417)

% (95% CIb) % (95% CI) % (95% CI) % (95% CI)

Sex

Male 73.0 (63.8-80.5) 46.9 (43.6-50.2) 76.8 (65.0-85.5) 50.5 (44.6-56.4)

Female 27.0 (19.5-36.2) 53.1 (49.8-56.4) 23.2 (14.5-35.0) 49.5 (43.6-55.4)

Race/Ethnicity

Caucasian 40.1 (31.1-49.8) 44.6 (38.0-51.4) 60.8 (46.6-73.3) 55.0 (45.6-64.0)

African American 51.6 (41.4-61.6) 50.5 (43.6-57.4) 11.1 (6.4-18.6) 17.5 (10.6-27.6)

American Indian 0.0 0.0 12.3 (5.2-26.3) 6.8 (3.9-11.6)

Hispanic 6.8 (2.9-15.3) 3.0 (1.5-6.2) 10.6 (3.0-30.8) 14.6 (9.4-22.1)

Others 1.5 (0.6-4.2) 1.9 (0.4-8.6) 5.3 (2.8-10.0) 6.1 (3.4-10.8)

Age (years)

4-7 29.3 (21.1-39.1) 32.8 (26.2-40.1) 33.9 (21.6-48.8) 26.2 (18.5-35.7)

8-10 47.3 (37.3-57.5) 45.8 (39.1-52.7) 34.3 (23.6-46.9) 47.3 (37.7-57.1)

11-15 23.4 (14.9-34.9) 21.4 (16.6-27.2) 31.8 (20.7-45.5) 26.6 (19.3-35.5)

Poverty status

<200% FPLc 48.6 (37.6-59.7) 27.6 (21.9-34.2) 81.6 (72.4-88.1) 66.5 (56.2-75.4)

≥200% FPLc 51.4 (40.3-62.4) 72.4 (65.8-78.1) 18.5 (11.9-27.6) 33.5 (24.6-43.8)

a
ADHD=attention-deficit/hyperactivity disorder;

b
CI=confidence interval;

c
FPL=federal poverty level
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Table 2

Weighted prevalence of DSM-IV disorders among children with and without ADHDa based on DISC–IV 

criteria, by PLAY study site and ADHD case definition status

South Carolina Oklahoma

Disorder n

Prevalence
(%) given

ADHD
diagnosis
(95% CI)

Prevalence
(%) given no

ADHD
diagnosis
(95% CI)

p n

Prevalence
(%) given

ADHD
diagnosis
(95% CI)

Prevalence
(%) given no

ADHD
diagnosis
(95% CI)

p

CDd 21 13.5
(7.1-24.1)

1.2
(0.6-2.6) 0.0071 68 26.8

(14.7-43.7)
4.0

(2.3-6.8) 0.0124

ODDc 83 44.3
(34.5-54.6)

7.4
(4.9-11.1) <0.0001 198 59.3

(45.9-71.5)
14.6

(9.4-21.8) <0.0001

CD/ODD 89 45.5
(35.6-55.8)

8.2
(5.5-11.9) <0.0001 206 60.5

(47.0-72.5)
15.1

(9.9-22.3) <0.0001

Generalized
Anxiety Disorder 14 6.4

(3.2-12.4)
1.6

(0.7-3.8) 0.0421 52 7.3
(4.2-12.5)

7.4
(3.5-14.7) 0.9825

Mania 0 0.0 0.0 - 6 1.3
(0.3-4.9)

0.7
(0.2-2.8) 0.5296

Hypomania 3 3.4
(1.2-9.3) 0.0 0.1028 6 0.6

(0.2-1.9)
0.5

(0.1-2.2) .09587

MDDe 9 2.0
(0.5-7.3)

1.0
(0.4-2.6) 0.4943 29 5.8

(3.3-10.0)
3.8

(1.0-13.2) 0.4961

Dysthymic
Disorder 5 3.8

(1.3-10.9)
0.5

(0.1-2.5) 0.2429 12 7.3
(1.8-24.9)

0.6
(0.2-2.1) 0.2122

OCDf 2 2.0
(0.6-7.1) 0.0 0.1239 22 6.2

(1.2-25.9)
3.2

(1.6-6.2) 0.5576

PTSDg 1 0.5
(0.1-2.5) 0.0 0.2521 10 3.5

(1.8-6.7)
0.0

(0.0-0.2) 0.0022

Separation Anxiety
Disorder 24 10.2

(5.9-17.1)
3.2

(1.4-7.2) 0.0238 - - - -

Social Phobia 16 7.6
(4.0-14.0)

1.5
(0.7-3.3) 0.0157 - - - -

Anxiety/Moodh
Disorder

47 18.0
(11.9-26.2)

6.5
(3.9-10.4) 0.0112 87 20.5

(12.0-32.8)
12.0

(6.4-21.2) 0.3152

≥ 1 diagnosis other
than ADHD 114 54.7

(44.3-64.7)
12.5

(8.9-17.2) <0.0001 233 64.8
(51.1-76.4)

21.7
(14.9-30.3) <0.0001

≥ 2 diagnoses
other than ADHD 36 22.4

(14.5-33.1)
2.7

(1.4-4.9) 0.0010 103 32.5
(20.0-48.1)

8.4
(4.4-15.6) 0.0102

a
ADHD=attention-deficit/hyperactivity disorder;

b
CI=confidence interval;

c
ODD=oppositional defiant disorder;

d
CD=conduct disorder;

e
MDD=major depressive disorder;

f
OCD=obsessive compulsive disorder;

g
PTSD=post-traumatic stress disorder;
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h
Mood=major depressive disorder, dysthymic disorder, and hypomania
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Table 3

Logistic regression of diagnostic categories on functional outcomes among the PLAY participants, pooled 

across study site

Below average academic
performancea Held back in schoolb

Trouble with police, school
expulsion, suspension, in-

school suspensionb

OR (95% CIc) p OR (95% CI) p OR (95% CI) p

Diagnostic category

None (n=613) 1.0 - 1.0 - 1.0 -

ADHDd alone (n=92) 5.5 (2.9-10.8) 0.0003 1.8 (0.8-4.0) 0.1310 3.2 (1.5-6.8) 0.0335

ADHD+CDe/ODDf (n=149) 6.0 (3.2-11.2) <0.0001 3.0 (1.5-5.9) 0.0022 14.1 (7.3-27.1) <0.0001

ADHD+Anxiety/Moodg (n=18) 59.9 (14.7-244.0) 0.0047 2.3 (0.6-9.2) 0.2064 4.8 (1.6-14.8) 0.0117

CD/ODD - ADHD (n=146) 2.6 (1.2-5.6) 0.0354 4.0 (1.7-9.7) 0.0020 2.8 (1.2-6.4) 0.0526

Anxiety/Mood alone (n= 38) 2.1 (0.3-13.3) 0.3165 3.1 (0.6-15.2) 0.1618 0.9 (0.3-3.4) 0.9856

Sex

Male 1.0 - 1.0 - 1.0 -

Female 0.3 (0.2-0.6) 0.0007 0.7 (0.4-1.4) 0.3396 0.5 (0.2-1.0) 0.2698

Race/ethnicity

Caucasian 1.0 - 1.0 - 1.0 -

African American 4.0 (1.6-9.7) 0.0216 1.6 (0.7-3.4) 0.2635 2.9 (1.5-5.9) 0.1309

American Indian 6.6 (2.4-17.9) 0.0001 3.3 (1.1-9.7) 0.0302 0.7 (0.3-2.0) 0.4585

Hispanic 1.1 (0.4-2.8) 0.8381 1.1 (0.4-3.3) 0.8806 1.4 (0.4-5.2) 0.8876

Poverty status

≥200% FPLh 1.0 - 1.0 - 1.0 -

<200% FPL 1.4 (0.7-3.0) 0.7128 1.6 (0.8-3.4) 0.2130 1.7 (0.7-4.0) 0.5949

Site

South Carolina 1.0 - 1.0 - 1.0 -

Oklahoma 3.0 (1.3-7.1) 0.0476 2.3 (1.2-4.5) 0.0180 1.5 (0.7-3.0) 0.9012

a
Teacher-report; below average in at least two subjects (reading, mathematics, written expression);

b
Parent-report;

c
CI=confidence interval;

d
ADHD=attention-deficit/hyperactivity disorder;

e
CD=conduct disorder;

f
ODD=oppositional defiant disorder;

g
Mood=major depressive disorder, dysthymic disorder, and hypomania;

h
FPL=federal poverty level
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Table 4

Logistic regression of diagnostic categories on lowest quartile of Marsh (child-report) and SDQ (parent-report) 

subscales from the South Carolina PLAY site

Marsh Peer
Relations a

Marsh Parent
Relations a Marsh General Self b SDQ c

Prosocial

OR (95%
CId)

p OR (95%
CI) p OR (95%

CI) p OR (95%
CI) p

Diagnostic category

None (n=613) 1.0 - 1.0 - 1.0 - 1.0 -

ADHDd alone (n=92) 2.1 (1.0-4.6) 0.0732 1.8 (0.9-3.8) 0.1505 1.8 (0.8-4.0) 0.2221 1.7 (0.9-3.5) 0.0759

ADHD+CDe/ODDf (n=149) 3.5 (1.7-7.1) 0.0005 2.3 (1.1-5.0) 0.0297 1.7 (0.7-3.7) 0.2282 7.0 (3.4-14.3) <0.0001

ADHD+Anxiety/Moodg (n=18) 1.4 (0.3-7.2) 0.5445 2.7 (0.8-9.3) 0.0622 1.9 (0.4-9.7) 0.2566 1.8 (0.4-8.1) 0.8616

CD/ODD - ADHD (n=146) 3.2 (1.3-7.9) 0.0125 1.5 (0.5-4.4) 0.4338 1.4 (0.5-4.2) 0.5161 4.2 (1.6-11.0) 0.0030

Anxiety/Mood alone (n=38) 0.7 (0.2-2.8) 0.6128 1.9 (0.4-8.9) 0.4166 0.6 (0.1-2.5) 0.4596 2.5 (0.6-11.3) 0.2326

Sex

Male 1.0 - 1.0 - 1.0 - 1.0 -

Female 0.8 (0.5-1.3) 0.3682 0.9 (0.5-1.6) 0.7314 1.0 (0.6-2.0) 0.9082 1.0 (0.6-1.7) 0.9824

Race/ethnicity

Caucasian 1.0 - 1.0 - 1.0 - 1.0 -

African American 0.5 (0.3-0.8) 0.0048 0.6 (0.3-1.1) 0.0896 0.9 (0.5-1.8) 0.7401 1.0 (0.5-1.8) 0.9396

Hispanic 0.6 (0.2-1.7) 0.3560 0.6 (0.1-3.0) 0.5714 2.6 (0.6-11.7) 0.2145 0.3 (0.1-1.0) 0.0471

Poverty status

≥200% FPLi 1.0 - 1.0 - 1.0 - 1.0 -

<200% FPL 1.5 (0.8-2.8) 0.1896 1.2 (0.7-2.2) 0.5052 0.9 (0.4-1.9) 0.7416 1.1 (0.6-1.9) 0.8601

a
Population norms not available for Marsh-P; raw scores were used for participants younger than age 8;

b
Only participants who completed the Marsh-I (age 8-13; n=340);

c
SDQ: Strengths and Difficulties Questionnaire;

d
CI=confidence interval;

e
ADHD=attention-deficit/hyperactivity disorder;

f
CD=conduct disorder;

g
ODD=oppositional defiant disorder;

h
Mood=major depressive disorder, dysthymic disorder, and hypomania;

i
FPL=federal poverty level

J Atten Disord. Author manuscript; available in PMC 2021 July 01.


	Abstract
	Introduction
	Method
	Study Sample and Screening Procedures
	Diagnostic Data
	Demographic Data
	Functional Outcome Data
	Data Analysis

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

