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Abstract

Emotion dysregulation (ED) is prevalent among youth with Attention-Deficit/Hyperactivity 

Disorder (ADHD) and significantly impacts functioning. Nuanced measurement of ED is central 

to understanding its role in this disorder and informing treatment approaches. The present study 

examined the factor structure of the Emotion Regulation Checklist (ERC) among children with 

ADHD with and without Oppositional Defiant Disorder (ODD). Exploratory factor analysis (EFA) 

conducted in a sample of 328 youth (mean age=6.08) with ADHD indicated a four-factor solution, 

comprised of the following factors: Negative Emotion Lability, Positive Emotion Lability, Socially 

Appropriate Affect, and Socially Incongruent Affect. The Negative and Positive Emotion Lability 

subscales assess the reactivity of negatively and positively valenced emotions, respectively. 

The Socially Appropriate and Socially Incongruent Affect subscales provide an assessment of 

social-emotional functioning. All subscales discriminated between children with ADHD only 

and ADHD with co-morbid ODD, such that children with ODD had greater emotional lability 

and social-emotional difficulties. This revised factor structure of the ERC facilitates a uniquely 

brief, yet multifaceted and specific, assessment of emotional difficulties in children with ADHD 

that can inform treatment planning and operationalize emotional reactivity and social-emotional 

functioning in future research efforts.
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Emotion dysregulation (ED) underlies a variety of developmental psychopathologies 

and is prevalent among youth with externalizing disorders including Attention-Deficit/

Hyperactivity Disorder (ADHD; Eisenberg et al., 1996; Röll et al., 2012; Suveg & Zeman, 

2004). While ED is not part of the diagnostic nosology of ADHD, there is clear evidence 
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that dysregulated attention and poor inhibitory control characteristic of this disorder extend 

to emotions, with 25 to 45% of children with ADHD exhibiting ED (Shaw et al., 2014). 

Children with ADHD and co-occurring ED exhibit greater impairment in psychosocial 

and academic functioning than those with ADHD alone (Shaw et al., 2014; Wehmeier et 

al., 2010). Given the prevalence of ED in this population and its impact on functioning, 

it is critical to establish nuanced measures of emotion regulation difficulties to facilitate 

development of targeted treatment approaches. One frequently used measure of ED, the 

Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997) could be leveraged to more 

precisely assess difficulties with emotion regulation in this clinical population. For this 

reason, the present study sought to explore the factor structure of the ERC in children with 

ADHD.

The term “emotion regulation” is commonly used to refer to multiple aspects of emotional 

functioning. Theoretical frameworks include two phases of the emotion regulation process: 

emotion generation and emotion regulation. Emotion generation refers to the emergence 

of emotion(s) in response to an internal or external stimulus, and regulation refers to the 

modulation of that emotion(s) across time (Bunford et al., 2015; Fernandez et al., 2016; 

Sheppes et al., 2015). Difficulties in either of these phases can emerge with emotions 

of any valence; both positive and negative emotions can be dysregulated and adversely 

impact functioning. In a meta-analysis of youth with ADHD, difficulties with emotional 

reactivity were most prominent, followed by difficulties with emotion regulation (Graziano 

& Garcia, 2016). Neuroimaging studies of children with ADHD have demonstrated that such 

difficulties with emotion regulation, as evidenced by emotional lability and severe temper 

outbursts are associated with disruptions in neural circuits (Hulvershorn et al., 2014; Roy 

et al., 2018). For example, in a sample of children with ADHD, those with high emotional 

lability were found to have altered intrinsic functional connectivity (iFC) of the amygdala 

relative to children with lower emotional lability (Hulvershorn et al., 2014). Prior work by 

Sjöwall et al. (2013) has also found that youth with ADHD have greater parent-reported 

difficulty returning to baseline following both positive and negative emotional episodes 

than typically-developing (TD) children, even when controlling for conduct problems and 

internalizing symptoms. Further, both dysregulation of anger and exuberance were found 

to predict whether or not a child was diagnosed with ADHD, over and above executive 

functioning abilities.

Oppositional defiant disorder (ODD) commonly co-occurs in youth with ADHD (Angold, 

1999; Steinberg & Drabick, 2015) and may contribute to emotional lability, particularly 

in the context of negative emotions (Dunsmore et al., 2016). Children with ODD also 

exhibit difficulties with emotional functioning in social situations (e.g. unemotionality, lack 

of empathy, etc.; Bunford et al., 2015), that are not typically observed in children with 

ADHD without this comorbidity. Given the described variety of ED weaknesses in children 

with ADHD, both with and without ODD, it is critical to have measures that quantify these 

specific areas of emotional functioning. Such assessment tools would allow for improved 

understanding of the ways in which different aspects of ED play a role in ADHD and for 

specialized development of targeted treatment plans.
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There are many levels of analysis at which to assess emotion regulation. The National 

Institute of Mental Health’s Research Domain Criteria (RDoC) indicates that constructs 

should be explored across eight units of analysis: genes, molecules, cells, circuits, 

physiology, behavior, self-report, and paradigms (Insel et al., 2010). While studying ED 

at each of these levels will help advance our empirical understanding (Fernandez et al., 

2016), self- and informant-report approaches remain standard in clinical practice. Such 

measures, though not without limitations, provide unique insights into children’s emotion 

regulation abilities across settings, impact on daily functioning, and caregiver perception 

(Zeman et al., 2007). There are a wide range of questionnaire measures that assess emotion 

regulation and dysregulation in pediatric samples (for review see Adrian et al., 2011). 

While many measures exclusively elicit information about negative emotions, the Emotion 

Regulation Checklist (ERC) is an informant-report measure that assesses the regulation 

of both positive and negative emotions in children across two subscales: the Lability/

Negativity subscale (15 items), which reportedly assesses “lack of flexibility, mood lability, 

and dysregulated negative affect”, and the Emotion Regulation subscale (8 items), which 

reportedly assesses “situationally appropriate affective displays, empathy, and emotional 

self-awareness” (Shields & Cicchetti, 1997, p. 910). The ERC was initially validated in a 

sample of maltreated and non-maltreated children ages six- to twelve-years-old attending 

a week-long summer camp with counselors who had spent approximately 35 hours with 

the children providing the ratings. The factor structure of the measure was evaluated via 

principal-components factor analysis with varimax rotation (Shields & Cicchetti, 1997). 

Since publication, the measure has been widely used, both in the United States and 

internationally (Meybodi et al., 2018; Molina et al., 2014; Reis et al., 2016). However, 

there have not been further evaluations of the psychometric properties of the measure in 

clinical samples.

Given the aforementioned significance of difficulties with varied aspects of emotion 

regulation among children with ADHD and the paucity of psychometric evaluations of the 

ERC in clinical samples, the present study sought to explore the underlying dimensions of 

the ERC in this population. The current sample of children with ADHD exhibited a wide 

range of ED, including individuals with significant irritability, characterized by clinically 

significant temper outbursts and/or ODD, and those recruited specifically for the absence 

of such comorbidities. Thus, the current clinical sample provides a rich context in which to 

explore the dimensions of the ERC. The current investigation had four primary aims: (1) 

to examine the model fit of the current ERC factor structure in a sample of children with 

ADHD, (2) to use exploratory factor analysis to examine alternative underlying dimensions 

of the ERC in this population, and (3) to explore the clinical utility of the newly-identified 

ERC subscale scores to show differences between children with ADHD and ODD, and 

children with ADHD without ODD.

Methods

Data were collected across two sites. At Fordham University (Site One), data from two 

studies exploring temper outbursts in children were analyzed retrospectively. Both studies 

were approved by Institutional Review Boards. Parents/legal guardians provided signed 

informed consent and children provided oral or written (age seven and older) assent. At 
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Florida International University (Site Two), data came from an ongoing longitudinal study 

examining the heterogeneity of emotion regulation among young children with ADHD. The 

study was approved by the Institutional Review Board. Parents/legal guardians provided 

signed informed consent and children who were seven-years-old provided oral assent.

Participants

The total sample included 328 parents of children ages four- to nine-years-old (259 males; 

mean age=6.08±1.63) who completed the ERC (n=154 enrolled at Site One and n=174 

enrolled at Site Two). All children included in the current analyses had a confirmed 

diagnosis of ADHD, as determined by methods described below.

For Site One, children ages five- to nine-years-old were recruited across two groups: 

those with ADHD and clinically significant temper outbursts defined as three or more 

outbursts per week lasting at least 10 minutes, and those with ADHD without significant 

outbursts. Children with a history of Autism Spectrum Disorder, psychosis, Post-Traumatic 

Stress Disorder, or an IQ score of less than 75 were excluded. Additionally, one of the 

two studies included an MRI component; thus, children in that study were excluded for 

neurological disorders (e.g. epilepsy), psychoactive medication (except for stimulants, which 

were discontinued 72 hours prior to the study visit; n=11), and other MRI contraindications 

including metal of any kind in the body, previous surgeries, previous head injury, injury 

involving metal, and medical devices containing metal, such as braces.

For Site Two, the parents and children ages four- to seven-years old were invited to 

participate in an assessment to determine study eligibility if a parent (1) endorsed clinically 

significant levels of ADHD symptoms (six or more symptoms of either Inattention or 

Hyperactivity/Impulsivity according to the DSM-5 [5th ed.; DSM-5; American Psychiatric 

Association, 2013]) or reported a previous diagnosis of ADHD, (2) indicated that the child 

was currently displaying clinically significant academic, behavioral, or social impairments 

as measured by a score of three or higher on a seven-point impairment rating scale (Fabiano 

et al., 2006), and (3) reported that the child was not taking any psychotropic medication. 

Participants were also required to be enrolled in school during the previous year, have a 

measured IQ of 70 or higher, have no confirmed history of an Autism Spectrum Disorder, 

and be able to attend an 8-week summer treatment program (STP-PreK; Graziano et al., 

2014) prior to the start of the next school year.

Procedures

Across both studies, children and their caregivers were recruited from local schools and 

mental health agencies and from the community via brochures, radio and newspaper ads, 

and open houses/parent workshops. Legal guardians contacted the clinic and were directed 

to the study staff for screening questions to determine eligibility.

At Site One, those who were determined to be eligible based on a telephone screen were 

scheduled for an in-person visit. Diagnostic information was obtained by doctoral students 

and post-doctoral fellows through parent interviews using the Schedule for Affective 

Disorders and Schizophrenia- Child Version (KSADS-PL; Kaufman et al., 1997). This 

included the KSADS-PL screener for Autism Specturm Disorders (ASD). Final diagnoses 
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were determined using case conference consensus with a licensed clinical psychologist, 

and children suspected to have a possible diagnosis of ASD were excluded from the 

study. Parents also completed additional interview and questionnaire measures regarding 

their children’s behavioral, academic, and emotional functioning. Children completed 

questionnaire, cognitive assessment, and behavioral measures. Those relevant to the 

current analyses are described below. At the conclusion of the study visit, families were 

compensated for their time.

At Site Two, those who were determined to be eligible based on a telephone screen 

were scheduled for an intake during which ADHD diagnosis and comorbid disruptive 

behavior disorders were assessed through a combination of parent structured interview 

(Computerized-Diagnostic Interview Schedule for Children [C-DISC]; Shaffer et al., 2000) 

and parent and teacher ratings of symptoms and impairment (Disruptive Behavior Disorders 

Rating Scale, Impairment Rating Scale; Fabiano et al., 2006; Pelham et al., 1992), as 

is recommended practice (Pelham et al., 2005). Dual Ph.D. level clinician review was 

used to determine diagnosis and eligibility. In addition to completing the C-DISC, parents 

completed various questionnaires regarding their children’s behavioral, academic, and 

emotional functioning, including those relevant to this investigation, described below. To 

screen for ASD, parents also completed the Autism Screening Rating Scale Short Form 

(ASRS; Goldstein & Naglieri, 2009) and children with elevated T-scores of 70 or higher 

were excluded from the study. Children also completed a series of social-emotional/self-

regulation and cognitive assessment tasks in the laboratory. Families of children with ADHD 

received a summer camp intervention at either no cost via a federal grant or at a subsidized 

cost via a local grant, and all families received compensation.

Measures

Parents from both sites completed the Emotion Regulation Checklist (ERC), a 24-item 

questionnaire that utilizes a 4-point Likert scale (i.e., 1=never to 4=almost always) and 

yields two subscales according to the original psychometric evaluation (Shields & Cicchetti, 

1997): the Lability/Negativity subscale (15 items), and the Emotion Regulation subscale (8 

items). Internal consistency of the Emotion Regulation and Lability/Negativity subscales in 

the present sample were 0.62 and 0.82, respectively.

A subset of parents at both sites (n=249) completed the Behavioral Assessment System for 

Children Parent Rating Scales (BASC PRS) - Child or Preschool Forms as a dimensional 

measure of child behavioral, cognitive, emotional, and learning difficulties (Reynolds & 

Kamphaus, 2004, 2015). At Site One, parents completed the BASC Second Edition and at 

Site Two, parents completed the BASC Third Edition. On this measure, respondents rate 

item frequency on a Likert-type scale (“never”, “sometimes”, “often”, “always”). Parents 

of five-year-old children completed the BASC PRS Preschool (Site One: n=14; Site Two: 

n=100) and parents of children six-years-old and older completed the BASC PRS Child (Site 

One: n=112; Site Two: n=23). For the current study, Hyperactivity and Attention Problems 

T-scores were used to assess for differences in symptom severity in these domains between 

children with ADHD only and ADHD with co-morbid ODD. Given the retrospective nature 

of the study, item-level data was only available for Site Two and within this sample, internal 
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consistencies of these subscales were good (BASC PRS Preschool Hyperactivity = 0.85, 

BASC PRS Preschool Attention Problems = 0.86, BASC PRS Child Hyperactivity = 0.78, 

BASC PRS Child Attention Problems = 0.71).

Data Analysis

Model fit of the original two-factor structure was examined with confirmatory factor 

analysis using maximum likelihood estimation with robust standard errors and a mean 

and variance adjusted test statistic. Items 4, 5, 9, 11, 16, and 18 were reverse coded 

and assigned to load onto the Emotion Regulation and Lability/Negativity factors per the 

original manuscript (Shields & Cicchetti, 1997). This model was assessed with the following 

fit indices: log-likelihood chi-square test, standardized root mean square of the residual 

(SRMSR), root mean square error of approximation (RMSEA), comparative fit index (CFI), 

and Tucker Lewis index of factoring reliability (TLI). SRMSR and RMSEA values of 0.10 

or less and CFI and TLI values of 0.90 or greater are generally indicative of good fit. 

SRSMR and RMSEA of 0.06 or less and CFI and TLI values of 0.95 or greater are generally 

indicative of excellent fit (Finch & West, 1997).

The factor structure of the ERC was subsequently re-examined using exploratory factor 

analysis of inter-item polychoric correlations. A smoothed polychoric correlation matrix 

was calculated using pairwise complete data. At entry, items were reverse-coded such that 

higher scores represented greater emotion dysregulation. Eigenvalues were calculated and 

the number of factors was determined via Cattell’s scree plot and Horn’s parallel analysis, 

which has been found to perform well with polychoric correlation matrices (Timmerman & 

Lorenzo-Seva, 2011). Factors were extracted using principal axis factoring with oblimin 

rotation, allowing factors to correlate. Factor loadings of individual items of 0.4 and 

higher were considered meaningful and items with loadings of less than 0.4 were removed. 

Cronbach’s alphas were calculated for each factor in the final solution.

Subscale scores were constructed by taking the simple sum of responses to each of the 

identified dimensions. Relationships between subscale scores and age were evaluated via 

bivariate correlations. Bonferroni correction for multiple comparisons was applied and the 

threshold for significance was 0.0125 (0.05/4 comparisons). Differences in subscale scores 

between children with ADHD and co-morbid ODD and with ADHD without ODD were 

explored via one-way ANCOVAs. The Bonferroni correction for multiple comparisons 

was applied and the threshold for significance was 0.0125 (0.05/4 comparisons). These 

analyses were repeated excluding the 11 children from Site One who were taking stimulant 

medication. While most procedures for measurement invariance between groups make use 

of confirmatory, rather than exploratory, factor analysis, it is inadvisable to use the same 

dataset for both exploratory and confirmatory analyses. Given this, differences in the 

functioning of the measure between the two diagnostic groups were assessed by testing 

for significant differences in the inter-item correlation matrices between diagnostic groups 

with Jennrich’s test for the equality of correlation matrices (Jennrich, 1970) and calculating 

the root mean square difference (RMSD) of unique inter-item correlations across the two 

groups. If measurement invariance holds, then the population correlation matrices for each 

group will be equivalent to each other. All analyses were conducted with the statistical 

Silverman et al. Page 6

Behav Ther. Author manuscript; available in PMC 2022 June 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



software R (R Core Team, 2013), using the lavaan package or SPSS (IBM SPSS Statistics, 

Version 25.0).

Results

Demographic and Clinical Characteristics

Demographic and clinical characteristics of the sample are presented in full in Table 1. Of 

the 328 children (mean age=6.08 ± 1.63), 78.96% were male, 69.51% were Caucasian, and 

57.01% were Hispanic. The entire sample met criteria for ADHD and 61.3% of the children 

met criteria for co-morbid ODD. Participants from Site One were older (7.48±1.16 years) 

than participants from Site Two (4.85±0.75 years), t(326)=24.56, p<0.001).

Confirmatory Factor Analysis of Prior Model

The fit of the previously identified two-factor model was assessed. The log-likelihood 

chi-square test rejected the two-factor model, X2(229) = 509.82, p < 0.001. It is well-known 

that the log-likelihood chi-square test is overly powerful and almost always rejects model 

fit (MacCallum, 1990). However, additional fit indices also indicated that the original two-

factor model had poor fit (SRMSR=0.108; RMSEA index=0.062; TLI=0.531; CFI=0.575).

Exploratory Factor Analysis

Cattell’s scree plot and Horn’s parallel analysis indicated a four-component solution. Based 

on these results, a four-component structure was retained. The eigenvalues of the polychoric 

correlation matrix for the four components were 6.29, 2.72, 2.05, and 1.81. Most items had 

salient loadings of 0.4 or greater; four items were removed for low loadings. See Table 2 for 

a complete list of factor loadings.

As shown in Table 2, after oblimin rotation, the first factor was comprised of seven items 

primarily concerning the reactivity of negative emotions and the scale was thus named 

Negative Emotion Lability. The second factor was comprised of four items assessing 

exuberance and impulsivity. This factor was named Positive Emotion Lability. The third 

factor contained four items regarding adaptive displays of emotions in social contexts and 

was named Socially Appropriate Affect. The fourth factor contained five items generally 

describing atypical displays of emotions in social situations and was named Socially 

Incongruent Affect.

Subscales for each of the four factors were derived by summing responses to the included 

items. For Negative Emotion Lability, Positive Emotion Lability, and Socially Incongruent 

Affect, higher scores represent greater dysregulation. For Socially Appropriate Affect, 

items were recoded such that higher scores represent greater regulation. Cronbach’s 

alpha for Negative Emotion Lability and Positive Emotion Lability were good and 0.83 

and 0.77, respectively. For Socially Appropriate Affect and Socially Incongruent Affect, 

Cronbach’s alpha values were acceptable and 0.62 and 0.65, respectively (Boyle et al., 

2015). Correlation coefficients between the four subscales ranged from 0.03 to 0.37 (see 

Table 3). The subscales were not correlated with age after Bonferroni correction for multiple 

comparisons (p’s > 0. 125).
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Subscale Score Differences between Children with and without ODD

Preliminary analyses indicated that the inter-item correlation matrices were different 

between children with co-morbid ODD and children without ODD, but that the size of 

the effect was relatively small, X2(380, N=328)=486.04, p<0.001, RMSD=0.12. As such, 

the measure appears to be functioning similarly between groups, but there may be some 

lack of invariance worthy of further investigation and the below results are interpreted with 

caution. There were no significant differences in sex (p > .05) or BASC PRS Hyperactivity 

and Attention Problems T scores (p’s > 0.05) between children with co-morbid ODD and 

children without ODD. For Site One, full diagnostic data was available and there were no 

differences in number of co-morbid diagnoses beyond ADHD and/or ODD between the two 

diagnostic groups (p’s > 0.05). Diagnostic groups did differ in site, X2(1, N=328)=33.20, 

p<0.001, age, t(326)=5.46, p<0.001, race, X2(4, N=328)=25.03, p<0.001, and ethnicity, 

X2(1, N=325)=7.01, p=0.008, and thus these variables were controlled for in the subsequent 

analyses. Six children were excluded from the following analyses for missing ethnicity data. 

One additional child was excluded from the Negative Emotion Lability analysis and two 

additional children were excluded from the Positive Emotion Lability analysis for missing 

composite ERC item(s).

As shown in Figure 1, significant differences in all four subscale scores were observed 

between children with and without comorbid ODD as determined by one-way ANCOVAs. 

Negative Emotion Lability scores were higher in children with co-morbid ODD (M=18.53, 

SD = 4.14) than those of children without ODD (M=15.28, SD=4.15); F(1,318)=69.35, 

p<0.001. Similarly, for Positive Emotion Lability, subscale scores of children with co-

morbid ODD (M=10.36, SD=2.80) were higher than those of children without ODD 

(M=9.06, SD=2.82); F(1,317)=15.20, p<0.001. For Socially Appropriate Affect, scores of 

children without co-morbid ODD (M=11.90, SD=2.48) were higher than those of children 

with ODD (M=11.33, SD=2.20); F(1,319)=7.33, p=0.007. Socially Incongruent Affect 

scores of children with co-morbid ODD (M=7.29, SD=2.05) were higher than those of 

children without ODD (M=6.71, SD=2.02); F(1,319)=4.04, p=0.001. These analyses were 

repeated excluding the 11 children who were taking stimulant medication and all of the 

above differences remained significant (p’s < 0.0125).

Discussion

Assessing specific areas of weakness in emotion regulation is central to improving our 

understanding of ED in ADHD and developing targeted treatment plans in the clinic. 

The present study sought to explore the factor structure of the ERC in two community-

based samples of children with ADHD. Confirmatory factor analysis demonstrated that the 

original two-factor model had poor fit. Rather, four factors were identified via exploratory 

factor analysis: Negative Emotion Lability, Positive Emotion Lability, Socially Appropriate 

Affect, and Socially Incongruent Affect. Two factors appear to assess positive and negative 

emotional reactivity. The Negative Emotion Lability subscale assesses the frequency of 

negative emotional reactions, or the rapid escalation of negative emotions such as anger 

or frustration. The Positive Emotion Lability subscale is comparable insofar as it assesses 

the frequency of children’s heightened emotional displays, but it primarily targets positive 
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emotions such as exuberance or excitement. The other two scales assess the display 

of emotions specifically in the social context. Socially Appropriate Affect assesses the 

frequency of children’s adaptive emotional responses in social interactions with adults and 

peers, while the frequency of atypical emotional displays in social situations is assessed by 

the Socially Incongruent Affect subscale. These new factors, and resulting subscales, expand 

the utility of the ERC beyond assessment of general emotional reactivity and regulation, to 

more nuanced evaluation of emotional responding, particularly in children with ADHD.

Emotion regulation, as described above, includes two component processes: the generation 

of an emotion and the subsequent modulation (e.g., up- or down-regulation) of that emotion 

across time. Considered within this framework, the Positive Emotion Lability and Negative 

Emotion Lability subscales predominately assess emotion generation, or the emergence of 

negative and positive emotional states. For example, they include items such as “Is easily 

frustrated” and “Displays exuberance that others find intrusive or disruptive.” These factors 

do not overtly reflect downstream regulation of these emotions. In fact, the items that 

are suggestive of regulation such as “Is able to delay gratification” and “Can modulate 

excitement in emotionally arousing situations” did not load on any factors. As a result, this 

new ERC factor structure does not overtly assess the regulation, or children’s ability to 

effectively down-regulate high arousal emotions after they emerge. At the same time, it must 

be acknowledged that the utility of questionnaire measures to distinguish between emotional 

reactivity and emotion regulation is inherently limited. For instance, a child with low scores 

on the Negative or Positive Emotion Lability subscales, may experience intrusively strong 

emotions infrequently, or may have strong regulation skills that allow them to efficiently 

modulate their emotions such that parents do not observe, and therefore do not report, 

heightened emotional reactivity. This is a challenge of using parent-report measures as they 

rely upon observation of the child’s behavior. However, self-report measures of emotion 

regulation for younger children are limited. For example, one frequently used self-report 

measure in children, the Emotion Regulation Questionnaire for Children and Adolescents 

(ERQ-CA; Gullon & Taffe, 2012), was standardized in a sample of youth ages 10 to 

18 years. In the research setting, physiological measures, such as electroencephalography 

(EEG), galvanic skin response (GSR) and heart rate variability (e.g., respiratory sinus 

arrythmia), assessed during emotion-eliciting tasks provide objective assessment of emotion 

processing at a timescale that allows for differentiation between emotion generation and 

regulation abilities. However, such measures have limited utility in the clinic; thus, refined 

parent-report assessment tools, such as the ERC, are needed.

Children with ADHD and ODD scored significantly higher on both Negative and Positive 

Emotion Lability scales than children with ADHD alone, indicating that the measure 

captures the increased difficulty with emotional reactivity among children with this 

comorbid presentation. It was expected that children with ADHD and ODD would exhibit 

higher scores on Negative Emotion Lability as ERC items such as “Is prone to angry 

outbursts / tantrums easily” overlap with symptoms of ODD. However, the significantly 

higher scores on Positive Emotion Lability suggest that increased reactivity in children 

with ADHD and ODD is not specific to negatively valenced emotions. Prior longitudinal 

studies indicate that exuberance and difficulty regulating positive emotions in toddlerhood 

predict disruptive behaviors as well as social competence in early childhood (Degnan et al., 
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2011; Rydell et al., 2003). Thus, having a have a brief measure of exuberance and positive 

emotional reactivity in children for the continued assessment of this domain has significant 

utility.

The Socially Appropriate Affect and Socially Incongruent Affect subscales provide a brief 

assessment of strengths and weaknesses in social-emotional functioning, that was not 

available in the original ERC factor structure. Although these scales had relatively lower, 

albeit still valid, internal consistencies than the other subscales, their potential clinical and 

empirical utility is significant given that difficulties in this domain are often present among 

children with ADHD (Nijmeijer et al., 2008; Nixon, 2001; Solanto et al., 2009). Children 

with ADHD and co-occurring ODD had lower scores on the Socially Appropriate Affect 

subscale and higher scores on the Socially Incongruent Affect subscale than children with 

ADHD alone, which is consistent with prior literature indicating that children with ODD 

exhibit atypical or cold emotional responses in social situations (Bunford et al., 2015). 

Further, as children with ADHD commonly demonstrate symptoms of autism spectrum 

disorders (Grzadizinski et al., 2011; Reiersen et al., 2007), this structure of the ERC 

allows clinicians to efficiently assess relevant social difficulties that may be important 

treatment targets. Of note, several items included in the Socially Incongruent Affect 

subscale could be interpreted to reflect irritability or dysphoria (i.e., “Responds negatively to 

neutral or friendly overtures by peers”; “Seems sad or listless”), and considering children’s 

scores from this perspective may provide useful clinical information indicating that further 

assessment of irritability or depressive symptoms is needed. Thus, the ERC may have utility 

in identifying how the quality of emotional responses to others may underlie broader social 

and/or emotional difficulties present in children with ADHD.

There are several limitations to the current study and areas for growth in future work. 

First, the study sample was predominately male. While this is consistent with the higher 

prevalence of externalizing disorders among boys (Copeland et al., 2011; Merikangas et 

al., 2010), the generalizability of the findings to female patients may be limited. Second, 

while the present clinical sample had valuable variation in emotion regulation abilities, 

the absence of a typically-developing group may limit the representation of the full 

range of emotion regulation abilities as potentially measured by the ERC and the current 

subscales may not capture the variation present in typically-developing samples. This may 

also contribute to the absence of correlations between subscale scores and age in the 

present sample. Third, there were clear advantages of utilizing two study samples such as 

increasing the sample size, expanding the age range, and enhancing sociocultural diversity 

and thus, improving the external validity of the findings. However, there was limited 

consistency in the measures used across sites aside from the ERC and the BASC PRS, 

which prevented additional psychometric evaluation of the new subscales. Future studies 

are needed to test the construct validity of these subscales using an established clinical 

measure completed by an independent reporter (e.g. teachers) or behavioral paradigms, as 

well as to examine their test-retest reliability. Fourth, the development of additional items 

to specifically assess regulation and increase the reliability of the social affect scales could 

also significantly strengthen the measure. Fifth, confirming this new factor structure in 

an independent sample with similar clinical characteristics would be informative. Further, 

multi-group confirmatory factor analysis with robust sample sizes would allow for a formal 
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assessment of measurement invariance between ADHD without ODD and ADHD with ODD 

groups. Finally, confirming this factor structure in other populations with developmental 

psychopathology and neurodevelopmental disorders would expand the clinical and research 

utility of the measure beyond ADHD. Given the common co-occurrence of ADHD and 

ASD, future work examining this factor structure in this comorbid population or among 

children with ASD alone may provide valuable insights into emotion dysregulation in 

these populations. In addition, the Socially Appropriate Affect and Socially Incongruent 

Affect subscales could be compared between such clinical groups and in relation to extant 

measures of social emotional functioning, such as the Social Responsiveness Scale (SRS; 

Costantino & Gruber, 2012). Last, while the current retrospective study sample did not 

facilitate it, exploring differences in subscale scores between children with ADHD combined 

or predominately hyperactive/impulsive presentation and those with ADHD predominately 

inattentive presentation would be an interesting line of future research in light of theories 

suggesting these groups differ in emotion regulation and reactivity (Martel, 2009).

In sum, the present study identified four dimensions of the ERC in a sample of 

children with ADHD. The Positive and Negative Emotion Lability subscales provide an 

important assessment tool particularly relevant to children with ADHD who often exhibit 

functionally impairing difficulties regulating both positive and negative emotions. The 

Socially Appropriate Affect and Socially Incongruent Affect subscales extend beyond 

typical emotion regulation measures and tap into social domains that are also known to be 

impaired in children with ADHD, as well as in children with other commonly co-occurring 

disorders such as ODD and autism spectrum disorders. Leveraging the diverse ERC items 

in this manner could aid clinicians in specifying areas of difficulty in emotion functioning 

and identifying treatment targets. For instance, while results from the ERC would need 

to be considered in the larger context of the patient, if a parent strongly endorses items 

on the Negative and/or Positive Emotion Lability subscale, it may be indicated to work 

with the child to develop strategies to regulate strong emotions (e.g. identifying common 

triggers and generating practical alternatives to outbursts such as diaphragmatic breathing 

or reappraisal) and engage parents in the implementation of a reinforcement schedule for 

adaptive coping with strong emotions. In contrast, a child who is low on the Socially 

Appropriate Affect subscale may benefit more from a social skills group or role plays in 

individual sessions, while elevated scores on the Socially Incongruent Affect scale may 

suggest a need for further assessment of mood functioning and/or callous unemotional 

behavior. This new factor structure has the potential to enhance the utility of the ERC as 

a brief, yet multifaceted, measure of emotional functioning that can be used clinically to 

identify treatment targets, and empirically, to develop a more nuanced understanding of 

emotion regulation difficulties in clinical child populations.
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Figure 1. 
Diagnostic Group Subscale Score Differences

Note. NEL = Negative Emotion Lability; PEL = Positive Emotion Lability; SAA = Socially 

Appropriate Affect; SIA = Socially Incongruent Affect. Error bars represent ± 1 S.E.

*p < 0.01

**p ≤ 0.001
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Table 1.

Demographic and Clinical Characteristics

Characteristic Mean (SD) or Count (%)

Whole Sample (N =328) Site One Sample (N =154) Site Two Sample (N =174)

Mean age in years (SD) 6.08 (1.63) 7.48 (1.16) 4.85 (0.75)

Males (%) 259 (78.96) 120 (77.92) 139 (79.88)

Site

 Site One (%) 154 (46.95) 154 (100) 0 (0)

 Site Two (%) 174 (53.04) 0 (0) 174 (100)

Race

 White (%) 228 (69.51) 76 (49.35) 152 (87.35)

 Black (%) 57 (17.37) 42 (27.27) 15 (8.62)

 Asian (%) 10 (3.04) 8 (5.19) 2 (1.15)

 Mixed (%) 22 (6.70) 17 (11.04) 5 (2.87)

 Other (%) 11 (3.35) 11 (7.14) 0 (0)

Ethnicity

 Hispanic (%) 187 (57.01) 43 (27.92) 144 (82.76)

 Missing (%) 3 (0.91) 2 (1.29) 1 (0.57)

Diagnoses

 ADHD without ODD (%) 127 (38.71) 85 (55.19) 42 (24.14)

 ADHD & ODD (%) 201 (61.28) 69 (44.81) 132 (75.86)

Stimulant Medication 11 (3.35) 11 (7.14) 0 (0)
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Table 2.

Exploratory Factor Analysis: Factor Loadings

ERC Item
Negative Emotion 
Lability

Positive Emotion 
Lability

Socially Appropriate 
Affect

Socially Incongruent 
Affect

1.* Cheerful child .51 −.18 .33 .17

2. Mood swings .65 .12 .11 .17

4.* Transitions well .40 .11 .35 −.29

5.* Recover quickly .47 −.01 .33 −.13

6. Easily frustrated .81 −.02 −.15 .08

8. Angry outbursts .93 .00 .00 .00

14. Responds angrily .63 .28 .00 −.03

13. Exuberant outbursts .17 .74 .05 −.03

17. Overly exuberant −.17 .72 −.01 .04

20. Impulsive .22 .61 −.05 −.11

22. Displays exuberance −.05 .78 −.04 .08

3.* Positive to adults −.02 −.01 .61 .10

7.* Positive to peers −.01 −.01 .69 .12

21.* Empathic .02 .00 .58 .11

23.* Appropriately negative −.29 −.12 .44 −.12

10. Pleasure others’ distress .00 .22 .19 .45

16. Sad or listless .23 .00 .01 .56

18. Flat affect .02 −.02 .10 .65

19. Negative to peers .11 .14 .19 .56

24. Negative in play .06 .39 .10 .40

Items Removed

9. Delay gratification .15 .22 .21 −.30

11.* Modulate excitement −.05 .22 .33 −.35

12. Whiny or clingy .23 .26 −.03 .20

15.* Can say when feeling negative 
emotion

−.04 −.08 .36 .11

Note. Loadings ≥ 0.40 are bolded.

*
indicates item is reverse scored.
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Table 3.

Subscale Score Correlation Coefficients

Subscale NEL PEL SAA SIA

NEL - .37* −.19* .39*

PEL - .03 .33*

SAA - −.21*

SIA -

NEL = Negative Emotion Lability; PEL = Positive Emotion Lability;
SAA = Socially Appropriate Affect; SIA = Socially Incongruent Affect

*
indicates a significant correlation at the 0.01 level
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