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Abstract

The Eyberg Child Behavior Inventory (ECBI) is a frequently used measure to assess interfering 

behaviors in children and psychometric properties have recently been examined in children with 

autism spectrum disorder (ASD). There is a need to confirm the identified factors and examine 

the factor structure in a racially/ethnically diverse, community-based sample. The current study 

conducts a psychometric analysis of the ECBI in a sample of children with ASD receiving 

publicly-funded mental health services. Data were collected from 201 children with ASD ages 

5–13 years (60% Hispanic/Latinx) participating in a community effectiveness trial. Confirmatory 

factor analysis indicated poor model fit using previously identified factors and a new four-factor 

solution was identified. Clinical and research implications of these findings are discussed.

Keywords
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Children with ASD experience high rates of co-occurring psychiatric conditions, with 

epidemiological estimates ranging from 70 to 95% (de Bruin et al., 2007; Gjevik et al., 

2011; Leyfer et al., 2006; Simonoff et al., 2008; Soke et al., 2018). Within community 

mental health services, up to 92% of clients with ASD meet criteria for at least one 
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non-ASD psychiatric diagnosis, and the average number of non-ASD diagnoses has been 

reported to be between 2–3 (Brookman-Frazee et al., 2018; Stadnick et al., 2020).

The mental health system is a critical system of care to address co-occurring mental 

health needs in youth with ASD. In fact, data collected from outpatient mental health 

therapists working in publicly funded settings indicated that children with, or suspected 

of, an ASD diagnosis represented, on average, 21% of their psychotherapy caseloads 

(Brookman-Frazee et al., 2012a, 2012b). Because Medicaid is the single largest payer of 

mental health care in the United States (Mark et al., 2005), it is particularly important 

to examine publicly-funded mental health services for individuals with ASD (Brookman-

Frazee et al., 2009; Brookman-Frazee et al., 2012a, 2012b; Maddox & Gaus, 2019; Mandell 

et al., 2005). Notably, interfering behaviors are the primary presenting concerns for children 

with ASD receiving mental health services (Brookman-Frazee et al., 2010; Mandell et al., 

2005). In response, intervention protocols have been developed for children with ASD, 

specifically for delivery by community mental health providers (Brookman-Frazee et al., 

2012a, 2012b). Given the prevalence of interfering behaviors in this population, and the 

increasing opportunities for therapists to deliver ASD-tailored mental health interventions, 

reliable and valid measurement of interfering behaviors is essential to assess symptoms, set 

treatment goals, and assess response to treatment.

The Eyberg Child Behavior Inventory (ECBI; Eyberg & Pincus, 1999) is a 36-item parent-

rating scale that was designed to assess common behaviors exhibited in children 2–16 years 

of age and has been used to monitor treatment progress in efficacy and effectiveness studies 

of interventions to address behaviors, notably Parent Child Interaction Therapy (Eyberg & 

Matarazzo, 1980; see Lieneman et al., 2017 for a review). While the developers of the ECBI 

originally conceptualized the ECBI as a unidimensional measure (Eyberg & Robinson, 

1983; Robinson et al., 1980), the factor structure of the ECBI has been debated in typically 

developing populations (Axburg et al. 2008; Burns & Patterson, 1991, 2000; Colvin et al., 

1999; Eyberg & Robinson, 1983; Gross et al., 2007; Robinson et al., 1980; Stern, 2008; 

Weiss et al., 2005).

Although the ECBI was designed for conduct-disorder children more broadly, the ECBI has 

also been used to assess behaviors, identify treatment goals, and track treatment progress in 

children with ASD (Brobst et al., 2009; Brookman-Frazee et al., 2019, 2012a, 2012b; Pottie 

et al., 2009; Whittingham et al., 2009). However, to date, only one study has conducted 

a detailed examination of the psychometric properties of the ECBI in children with ASD 

in the United States. Jeter et al. (2017) analyzed the ECBI’s item characteristics, factor 

structure, and reliability in a sample of 335 caregivers of children ages 2–12 years old 

(M = 6.50; SD = 2.59) with ASD. The sample consisted of 108 cases collected via chart 

review from a university-based psychology clinic, 97 cases collected via chart review from 

a university-based developmental behavioral pediatrician, and 130 cases collected through 

archival data from the Interactive Autism Network, a research registry that matches research 

studies to families of children with ASD. Children in the sample were predominantly male 

(83.9%) and White (74%). Primary caregivers who provided ECBI responses were mostly 

biological mothers (85.4%) and were predominantly White (68.1%). Jeter et al. utilized 

exploratory factor analysis (EFA) with maximum likelihood extraction and oblique rotation 
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and found evidence for a 29-item, four factor solution, which accounted for approximately 

46% of the variance. The four factors were identified as Emotional Reactivity (9 items), 

Conduct Problems (9 items), Defiant Behavior (7 items), and Attention Problems (4 items). 

The factors demonstrated adequate-to-good internal consistency, with Cronbach alpha 

values ranging from 0.79 to 0.88. Convergent and divergent validity were demonstrated 

by correlations between the factors and theoretically related (i.e., Behavior Assessment 

System for Children, 2nd edition Externalizing Problems Subscale and the Parenting Stress 

Index-Short Form Difficult Child Subscale) and unrelated constructs (i.e., BASC-2 Adaptive 

Skills).

While Jeter et al. (2017) provides an initial exploration of ECBI psychometrics in children 

with ASD, more work is needed. First, because Jeter et al. conducted exploratory factor 

analyses to identify their factors, there is a need to confirm Jeter’s identified factors with 

a new sample using confirmatory factor analysis. Secondly, it is necessary to confirm 

the factor structure in a racially/ethnically diverse, community-based sample. A recent 

effectiveness trial (Brookman-Frazee et al., 2019) provides the opportunity to confirm the 

factor structure in an ethnically diverse sample of clinically referred children in Southern 

California receiving publicly-funded outpatient and school-based mental health services. 

Third, as interfering behaviors are the primary presenting concerns for children with ASD 

receiving mental health services, it is important to assess the instrument in a sample 

drawn specifically from these settings. To address these gaps and advance measurement of 

behaviors for children with ASD receiving publicly-funded mental health services, this study 

has three objectives: (1) explore the item-level characteristics of the ECBI in an ethnically 

diverse sample of children with ASD receiving publicly-funded mental health services, (2) 

test whether the four factors identified by Jeter et al. (2017) were confirmed in the current 

sample, and (3) conduct further psychometric analysis of the derived factors.

Method

Procedure

Data were drawn from baseline child assessments conducted within a cluster randomized 

community effectiveness trial of An Individualized Mental Health Intervention for ASD 
(AIM HI; Brookman-Frazee & Drahota, 2010); a parent-mediated and child-focused 

intervention to address interfering behaviors for school-age children (ages 5–13 years 

old) with ASD. The community effectiveness trial was conducted in 29 publicly funded 

outpatient and school-based mental health programs in Southern California randomized to 

therapist training in AIM HI or a wait-list control training condition (Brookman-Frazee et 

al., 2019). Therapists were enrolled from participating programs in dyads with an elgible 

client from their caseload.

Baseline assessments were conducted by the research team with child/caregiver participants. 

In addition to the ADOS-2 and SRS-2 eligibility assessments, the baseline assessment 

included a measure of cognitive functioning (the Wechsler Abbreviated Scale of 

Intelligence-Second Edition or the Differential Ability Scales-II, based on the child’s age), 

parent report of child behaviors (ECBI and the Competing Behavior Scale of the Social 

Skills Improvement System (SSIS)), assessment for co-occurring, non-ASD psychiatric 
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conditions (Mini International Psychiatric Interview for Children and Adolescents, Parent 

Version (MINI-KID-P)) and parent report of sociodemographic characteristics. Families 

received a $40 gift card for completing the baseline assessment. The study was approved by 

the University of California, San Diego Institutional Review Board. Research team members 

completed an informed consent or assent process with caregiver and child participants prior 

to participating in the study.

Participants

The current study included 201 children/caregiver dyads who were recruited from the 

caseloads of participating therapists. Participants were drawn from 29 participating mental 

health programs; 24 programs were operated by community-based mental health agencies 

and 5 were school district-operated programs. All programs provided publicly funded mental 

health services. Children were eligible for the effectiveness trial if they (1) were between 

5–13 years of age at the time of study recruitment, (2) spoke English or Spanish as their 

primary language, (3) presented with at least one interfering behaviors, (4) had an existing 

ASD diagnosis on record, and (5) demonstrated clinically significant ASD symptoms on a 

standardized ASD diagnostic measure (i.e., Autism Diagnostic Observation Schedule, 2nd 

Edition Comparison Score and/or Social Responsiveness Scale, 2nd Edition Total t-score). 

One child from the effectiveness trial did not have baseline ECBI data available and was 

not included in the current analyses. See Table 1 for child and caregiver demographics for 

children included in the current analyses.

Measures

Interfering Behaviors—The ECBI (Eyberg & Pincus, 1999) is a 36-item parent-report 

measure completed by caregivers about their child’s behavior. Each item is rated in two 

ways: (1) how frequently the behavior occurs, rated on a 7-point Likert scale from (1) 

“never” to (7) “always”, and (2) whether the respondent caregiver perceives the behavior to 

be a problem, endorsed “yes” or “no”. The ECBI yields two scores that are converted into 

t-scores (M = 50; SD = 10). The Intensity score represents the frequency of interfering 

behaviors, while the Problem score represents the total number of behaviors that the 

respondent caregiver endorsed as problematic. For the current study, only the ECBI Intensity 

score was used in statistical analyses to be consistent with Jeter et al. (2017).

The Social Skills Improvement System Rating Scales (SSIS; Gresham & Elliott, 2007) is 

a 79-item measure that assesses social skills, behaviors, and academic competence. For the 

current study, only the Competing Behavior Scale and its’ five subscales (Externalizing, 

Bullying, Internalizing, Autism Spectrum, and Hyperactivity/Inattention) were used as a 

measure of convergent validity. Robust psychometric properties for the SSIS have been 

found, with internal consistency on the various domains ranging from 0.73 to 0.95 for the 

parent-report version, with the ICC in the current sample being 0.69. Test–retest reliability 

ranges from 0.73 to 0.87 and convergent and divergent validity are strong (Gresham & 

Elliott, 2007).

Psychiatric Disorders—An adapted version of the Mini International Neuropsychiatric 

Interview for Children and Adolescents, Parent Version (MINI-KID-P; Sheehan et al., 1998) 
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was completed during the baseline assessment to determine the presence of non-ASD 

co-occurring psychiatric disorders. The MINI-KID-P is a structured diagnostic interview 

that assesses symptoms of Axis I disorders recognized in the Diagnostic and Statistical 

Manual of Mental Disorders (4th ed; DSM-IV) and ICD-10 (World Health Organization, 

1993). Robust psychometric properties have been demonstrated, such as strong interrater 

and test–retest reliability, construct validity, sensitivity, and specificity (Sheehan et al., 

1998). A subset of diagnostic models was selected and administered based on the most 

common psychiatric comorbid disorders for children with ASD in mental health settings 

according to standardized diagnostic assessment procedures (Brookman-Frazee et al., 2009; 

Joshi et al., 2010) and therapist report of comorbidities (Brookman-Frazee et al., 2010, 

2012a, 2012b). The following modules were administered: ADHD, ODD, Panic Disorder, 

Agoraphobia, Separation Anxiety Disorder, Social Phobia, Specific Phobia, Obsessive 

Compulsive Disorder (OCD), Generalized Anxiety Disorder (GAD), Tic Disorders, Major 

Depressive Episode, Dysthymia, and Manic/Hypomanic episodes. A trained clinical research 

member administered the MINI-KID to the child’s caregiver either in person or on the 

phone. For the current study, the MINI-KID-P was used to assess discriminant validity (i.e., 

the factors’ ability to discriminate between know diagnostic groups. To be consistent with 

our approach in the effectiveness study of AIM HI, diagnoses were grouped into four major 

diagnostic categories to aid analyses: (1) ADHD, (2) ODD, (3) anxiety disorders, and (4) 

mood disorders.

Cognitive Functioning—Cognitive function was assessed by either the Wechsler 

Abbreviated Scale of Intelligence-II (WASI-II) or the Differential Abilities Scale-II (DAS-

II). Specifically, the WASI-II was administered to children who were 6 years and over 

(95% of the sample), while the DAS-II was administered to children who were younger 

than 6 years old at the time of the baseline assessment (5% of the sample). The WASI-II 

and the DAS-II are both standardized assessments of cognitive ability that are administered 

in-person by a trained clinical research staff (Wechsler, 2011; Elliott, 2007). The full-scale 

IQ (FSIQ) score, which is a standard score (M = 100, SD = 15), derived from either the 

WASI-II or the DAS-II was used for analysis in the current study to assess divergent validity. 

The same approach of combining FSIQ scores from the WASI-II and DAS-II was utilized in 

the larger parent trial from which the current study data was pulled (see Brookman-Frazee et 

al., 2019).

Statistical Analyses

Objective 1: Explore Item-Level Characteristics of the ECBI in an Ethnically 
Diverse Sample of Children with ASD Receiving Publicly-Funded Mental 
Health Services—The following were calculated for each of the 36 ECBI Intensity 

Scale items: means, standard deviations, skewness, kurtosis, and item-total correlations. 

Independent samples t-tests were conducted to compare the current sample to the Jeter et al. 

(2017) sample, as well as to the ECBI restandardization sample (Eyberg & Pincus, 1999).

Objective 2: Test Whether the Four Factors Identified by Jeter et al. (2017) 
are Confirmed in the Current Sample—A confirmatory factor analysis (CFA) 

with standard maximum likelihood estimation was conducted using Mplus version 8 
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(Muthén & Muthén, 2017), specifying Jeter et al.’s (2017) 29 item, 4-factors (Emotional 

Reactivity, Conduct Problems, Defiant Behavior, and Attention Problems) as the model. The 

comparative fit index (CFI; Bentler, 1990) was used to evaluate model fit, with values > 0.90 

indicative of reasonable model fit. Additionally, the root mean square error of approximation 

(RMSEA) and the standardized root mean square residual (SRMR) were used to evaluate 

model fit, with an RMSEA and SRMR < 0.08 indicative of reasonable model fit (Bentler, 

2007; Steiger, 1990). Due to poor model fit (see Results), exploratory factor analyses 

(EFAs) using principal axis factoring and direct oblimin rotation were conducted using SPSS 
version 26 to further explore the dimensionality of this measure. The variance accounted 

for by the solution, the variance accounted for by each individual factor, interpretability of 

the factors (including no cross-loadings, defined as loadings of 0.32 or higher on more than 

one factor), and parallel analysis were all evaluated to determine the number of factors to 

retain (Meyer et al., 2006). Loadings of 0.32 and above were interpreted, with loadings > 

0.71 considered excellent, 0.63 very good, 0.55 good, 0.45 fair, and 0.32 poor (Tabachnick 

& Fidell, 2007).

Objective 3: Conduct Further Psychometric Analysis of the Derived Factors—
Cronbach’s alpha values were computed to assess the internal consistency of each newly 

identified factor from the EFA, with alpha values between 0.7–0.8 deemed acceptable, 

0.8–0.9 good, and > 0.9 excellent (Cronbach, 1951). Convergent and divergent validity 

were assessed by examining the correlations between each factor and theoretically related 

(SSIS Competing Behavior Scale) and unrelated variables (Full-Scale IQ), with r values 

between 0.1–0.3 considered weak, 0.4–0.6 moderate, and 0.7–0.9 strong (Akoglu, 2018). 

Discriminant function analyses (DFA) were used to assess discriminative validity by 

examining the four new factors’ ability to discriminate between known diagnostic groups 

on the MINI-KID-P (ODD, ADHD, mood disorders, and anxiety disorders).

Results

Objective 1: Explore Item-Level Characteristics of the ECBI in an Ethnically Diverse 
Sample of Children with ASD Receiving Publicly Funded Mental Health Services

A summary of the descriptive analyses for the current study can be found in Table 2. 

Skewness ranged from 1.91 (“wets the bed”) to −1.75 (“easily distracted”), while kurtosis 

ranged from 4.31 (“steals”) to −1.49 (“verbally fights with siblings”). Only two of the 

thirty-six items violated kurtosis (i.e., “steals” and “physically fights with friends”). The 

three items with the highest average frequency ratings were: “easily distracted” (M = 5.67, 

SD = 1.48), “short attention span” (M = 5.45, SD = 1.54), and “gets angry” (M = 5.45, 

SD = 1.75). The three items with the lowest mean ratings were: “steals” (M = 1.65, SD 
= 1.31), “physically fights with friends” (M = 1.87, SD = 1.41), and “wets bed” (M = 

1.97, SD = 1.83). Parents of children in our sample reported a significantly higher total 

average frequency of interfering behaviors (M = 143.17, SD = 36.80, N = 166) compared 

to the Jeter sample (M = 134.53, SD = 34.60, N = 335; t(499) = 2.58, p = 0.01), and the 

restandardization sample (M = 96.60, SD = 36.20, N = 798; t(962) = 15.04, p < 0.001). See 

Table 3 for item-level descriptive statistics for the current study, Jeter et al. (2017), and the 

ECBI restandardization study (Colvin et al., 1999).
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Objective 2: Test Whether the Four Factors Identified by Jeter et al. Are Confirmed in 
Current Sample

CFA model fit was poor using the 29-item, 4-factor solution proposed by Jeter et al. (2017) 

(χ2 (371, N = 201) = 991.43, p < 0.001, RMSEA = 0.091, SRMR = 0.083, CFI = 0.769). 

Furthermore, Emotional Reactivity and Conduct Problems were highly correlated (r = 0.81), 

as were Interfering Behaviors and Attention Problems (r = 0.93), suggesting a redundancy 

of factors. Because of the poor model fit that resulted from the CFA, an EFA on using 

principal axis factoring and direct oblimin rotation with all 36 ECBI Intensity items was 

conducted with SPSS version 26. The Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s 

test of sphericity both indicated that the data were appropriate for factor analysis (KMO = 

0.860, χ2 (630) = 3248.26, p < 0.001).

In terms of percentage of variance accounted for by the solution, results showed that a 4- and 

5- factor solution accounted for 49.51% and 54.00% of the variance, respectively. Adding a 

5th factor only accounted for an additional 4.5% of variance. In the social sciences, a factor 

solution that explains 50–60% of cumulative variance is deemed acceptable (Meyer et al., 

2006; Taherdoost et al., 2014). Parallel analysis suggests retaining factors for which the 95th 

percentile eigenvalues generated from random data are larger than the eigenvalues from the 

original data (Horn, 1965), with eigenvalues that exceed a value of 1. Based on these criteria, 

parallel analysis suggested a five-factor solution, given that the eigenvalues generated from 

random data were lower than the eigenvalues from the original data for the first five factors. 

While results from the parallel analysis and the percentage of variance accounted for by the 

preliminary EFA, suggested that a five-factor solution would fit the data best, it was decided 

that a more parsimonious 4-factor model made more conceptual sense and would provide 

better clinical utility. Specifically, factors four and five of the five-factor solution were 

difficult to clinically conceptualize, with “destroys toys,” “careless about toys,” “dawdles at 

mealtime,” “refuses to eat,” “poor table manners,” and “wets the bed” loading onto factor 4 

and “ready for bed,” “refuses to go to bed,” “refuses to do chores,” “refuses to obey,” and 

“dawdles dressing” loading onto factor 5.

Next, an EFA was conducted using SPSS version 26 using the 36 ECBI items, specifying 

a 4-factor solution. Two items (i.e., difficulty entertaining self, wets the bed) did not load 

on any factor, while five items cross-loaded (i.e., sasses adults, argues with parents, fails 

to finish, interrupts, and does not obey) on at least two factors. Because our goal was 

to develop a relatively pure measure of interfering behaviors in ASD, these seven items 

were removed. The remaining 29 items were then subjected to further analysis. The four-

factor solution with the remaining twenty-nine items accounted for 51.92% of the variance, 

however, one item (i.e., careless about toys) cross-loaded. This item was removed, and an 

additional EFA was run using the remaining twenty-eight items. This solution accounted 

for 52.45% of the variance, but one item (i.e., refuses to eat) did not load. As such, a 

final EFA was run without this item. The 4-factor solution with 27 items accounted for 

53.71% of the variance and each item clearly loaded onto a single factor. The percentage of 

variance accounted for and the eigenvalues for the rotated factors were the following: Factor 

1 (Emotional Reactivity, 11 items) accounted for 31.44% of the variance (eigenvalue = 

8.49), Factor 2 (Conduct Problems, 8 items) accounted for 8.71% of the variance (eigenvalue 
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= 2.35), Factor 3 (Attention & Hyperactivity, 4 items) accounted for 7.98% of the variance 

(eigenvalue = 2.15), and Factor 4 (Difficulty with Daily Routines, 4 items) accounted for 

5.60% of the variance (eigenvalue = 1.51). Emotional Reactivity included items related to 

emotion-regulation, such as yelling, whining, and crying; Conduct Problems included items 

that are characteristic of aggressive behaviors and non-compliance with rules and social 

norms; Attention and Hyperactivity included three items characteristic of poor attention and 

one hyperactivity item; Difficulty with Daily Routines included items that are characteristic 

of trouble with daily activities, such as dressing and bedtime routines. Please see Table 4 for 

details.

Objective 3: Conduct Further Psychometric Analysis of the Derived Factors

Emotional Reactivity, Conduct Problems, Attention & Hyperactivity, and Difficulty with 
Daily Routines all demonstrated acceptable-to-good internal consistency (α = 0.89, 0.82, 

0.77, and 0.79 respectively). Convergent validity was demonstrated with the Problem Scale 

of the SSIS (r = 0.48 to 0.60, p < 0.001), and its five corresponding subscales (r = 0.16 

to 0.70 p < 0.001), with the exception of the Autism Spectrum Subscale with Conduct 
Problems (r = 0.09, n.s.). Divergent validity was demonstrated with Full Scale IQ such that 

none of the derived factors were correlated with FSIQ (r = −0.07 to −0.03, n.s.). See Table 5 

for details.

Results from the DFA indicated significant differences in scores on the four factors based on 

diagnostic groups measured by the MINI-KID-P. For children who met criteria for ODD, the 

Linear Discriminant Function (LDF) was significant and demonstrated a large effect size (χ2 

(4, N = 169) = 84.22, p < 0.001, η2 = 0.40). Conduct Problems accounted for most of the 

variance (β = 0.67), followed by Emotional Reactivity (= 0.47). Children who met criteria 

for ODD had higher scores (more impairment) on all four factors, compared to those who 

did not meet criteria for ODD. The LDF correctly classified children who met criteria for 

ODD 80.5% of the time. For children who met criteria for ADHD, the LDF was significant 

and demonstrated a medium-to-large effect size (χ2 (4, N = 169) = 31.95, p < 0.001, η2 

= 0.18). Conduct Problems, Attention & Hyperactivity, and Difficulty with Daily Routines 
accounted for a similar proportion of the variance (β = 0.40, 0.48, 0.42, respectively). 

Children who met criteria for ADHD had higher scores on all four factors, compared to 

children who did not meet criteria for ADHD. The LDF correctly classified children who 

met criteria for ADHD 70.4% of the time. For children who met criteria for a mood disorder, 

the LDF was significant, with a small effect size (χ2 (4, N = 169) = 22.34, p < 0.001, η2 = 

0.03). Attention & Hyperactivity accounted for most of the variance (β = 0.59), followed by 

Difficulty with Daily Routines (β = 0.47). Children who met criteria for mood disorders had 

higher scores on all four factors, compared to children who did not meet criteria for a mood 

disorder. The LDF correctly classified children who met criteria for a mood disorder 65.7% 

of the time. For children who met criteria for an anxiety disorder, the LDF was significant, 

with a medium effect size (χ2 (4, N = 170) = 16.59, p < 0.001, η2 = 0.10). However, 

this discriminatory difference was only demonstrated for Difficulty with Daily Routines, 

such that those who met criteria for an anxiety disorder had a higher Difficulty with Daily 
Routines score, compared to those who did not meet criteria for an anxiety disorder. The 
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LDF correctly classified children who met criteria for an anxiety disorder 61.8% of the time. 

See Tables 6 and 7 for details regarding the LDF analyses.

Discussion

The ECBI is a commonly used measure to assess behaviors in children without ASD, 

identify treatment goals, and track treatment progress and has also been used in research 

studies involving children with ASD (Brobst et al., 2009; Brookman-Frazee et al., 2019, 

2018, 2012a, 2012b; Pottie et al., 2009; Whittingham et al., 2009), yet, little information 

is available about the psychometric utility of the ECBI in children with ASD. The current 

study expanded upon previous psychometric analyses of the ECBI in a sample of children 

with ASD (Jeter et al., 2017) by investigating the factor structure and psychometric 

properties of the ECBI in a new sample of diverse children with ASD (5–13 years old) 

receiving publicly funded outpatient and school-based mental health services. This was 

important, given that Jeter’s sample was primarily White sample, and participants were 

recruited from a university-based psychology clinic, developmental behavioral pediatrician, 

and the Interactive Autism Network.

Results addressing the first aim of this study indicated high levels of interfering behaviors 

as measured by the ECBI in both the Jeter et al. (2017) and current study sample compared 

to the restandardization sample (Colvin et al., 1999). The three items with the highest 

mean frequency ratings in the current study and the Jeter et al. study were the same (i.e., 

“easily distracted,” short attention span,” and “gets angry). In the current sample, items 

with the lowest mean frequency ratings were: “steals,” “physically fights with friends,” 

and “wets bed,” which only differed by one item (“lies” instead of “wets bed”) from 

Jeter et al.’s findings. Caregivers in the current sample reported a significantly higher total 

average frequency of interfering behaviors compared to the Jeter and restandardization 

sample. Taken together, results from Jeter et al. (2017) and the current study complement 

previous findings that caregivers of children with ASD report more interfering behaviors 

than caregivers of typically developing children (Kanne et al., 2009; Mahan & Matson, 

2011; Mayes et al., 2012; Volker et al., 2010).

Results addressing the second aim of the study indicated that our data did not confirm 

the factor structure of Jeter et al. Findings suggested that the current sample was best 

characterized by a 27-item four factor solution that accounted for 54% of the variance. The 

identified factors were: Emotional Reactivity, Conduct Problems, Attention & Hyperactivity 
Problems, and Difficulty with Daily Routines. Nine items were removed because they did 

not load (“difficulty entertaining self,” “wets the bed,” and “refuses to eat”) or because they 

cross-loaded (“sasses adults,” “argues with parents,” “fails to finish,” “interrupts,” “does 

not obey,” and “careless about toys”) with other factors. Four of the nine items removed 

in the current study were also removed by Jeter et al. (“difficulty entertaining self,” “wets 

the bed,” refuses to eat,” and “argues with parents.”). The item “wets the bed” did not load 

in either sample, which was not surprising given that this item has consistently failed to 

load in previous research using typically developing samples (Axeburg et al., 2008; Burns & 

Patterson, 1991, 2000; Weis et al., 2005).
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Acceptable-to-good internal consistency was demonstrated by Emotional Reactivity, 
Conduct Problems, Attention & Hyperactivity, and Difficulty with Daily Routines. 

Furthermore, convergent validity was demonstrated by the newly identified factors. 

Specifically, the factors were highly and positively correlated with the Competing Behavior 

Scale of the SSIS and its five corresponding subscales, with the exception of the Autism 

Spectrum Subscale and the Conduct Problems factor. This is not surprising, given that the 

Autism Spectrum Subscale includes items that are uniquely characteristic of core symptoms 

of autism spectrum disorder and do not include prototypical conduct problem behaviors such 

as aggression or physical fighting. Evidence for divergent validity was found such that none 

of the identified factors were significantly correlated with Full Scale IQ.

DFAs demonstrated discriminant validity of the four identified factors. Specifically, results 

indicated that all four factors were able to classify children who did and did not meet criteria 

on the MINI-KID-P for ODD, ADHD, and mood disorders. With the exception of children 

who met criteria for an anxiety disorder based on the MINI-KID-P, children who met criteria 

for ODD, ADHD, and mood disorders had higher scores on each factor compared to those 

who did not meet criteria for each diagnostic category. The identified factors were best able 

to differentiate between children who met criteria for ODD versus those that did not (80.5% 

correctly classified), followed by those who met criteria for ADHD (70.4%), mood disorders 

(65.7%), and anxiety disorders (61.8%). The finding that children who met criteria for ODD 

had the highest classification rate is consistent with the content of the ECBI, which was 

designed to assess the frequency and intensity of interfering behaviors, many of which are 

hallmark symptoms of ODD.

Limitations

These findings should be considered within the context of study limitations. The findings of 

this study provide a preliminary factor structure of the ECBI in children with ASD receiving 

publicly funded mental health services. There is a need to confirm the identified factors in 

another community-based sample and in a wider range of age groups. Given our sample 

size, we did not have sufficient power to test for measurement invariance, which should 

be done in future studies to test whether the ECBI assesses behaviors in the same way 

across different subgroups of children with ASD (e.g., among Spanish vs. English-speaking 

respondents). Additionally, our sample may have generalizability limits. While the current 

sample was representative of children receiving publicly funded mental health services in 

Southern California, it may not be representative of other mental health treatment-seeking 

samples in other parts of the United States. Finally, the ECBI data were collected via parent 

report of behaviors. Future studies should extend this work to the Sutter-Eyberg Student 

Behavior Inventory—Revised (SESBI-R; Burns & Patterson, 2001), which relies on teacher 

report of behaviors.

Conclusion

The current study extends the psychometric research on the commonly used ECBI measure 

to assess interfering behaviors in ASD. It is the first to examine the factor structure and 

psychometric properties of the ECBI in a diverse (~ 60% Latinx) sample of children with 

ASD with co-occurring mental health conditions. It is also the first to examine the ECBI 
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within a sample of children receiving community mental health services. This context 

is important as there are high rates of co-occurring mental health conditions in ASD. 

Additionally, understanding the characteristics in usual care settings is important as many 

children with ASD present to mental health services (Brookman-Frazee et al., 2012a, 2012b) 

and interfering behaviors are often the primary presenting concerns in children with ASD in 

this service setting (Mandell et al., 2005).

Researchers have highlighted the need for psychometrically sound treatment outcome tools 

in ASD to measure outcomes across different treatment modalities, such as behavioral and 

pharmacological treatments (Mazurek et al., 2020). Results can inform use of the ECBI 

in a diverse subgroup of children with ASD with co-occurring mental health conditions. 

The current study did not confirm previously identified factors on the ECBI in a different 

sample of children with ASD. It is possible that differences between the samples (e.g., 

older age, higher rates of co-occurring mental health conditions, treatment seeking, more 

diverse sample), led to poor fit of the originally identified factors in Jeter et al. The 

present study identified four clinically-relevant ECBI factors (Emotional Reactivity, Conduct 
Problems, Attention & Hyperactivity, and Difficulty with Daily Routines) for this population 

of children with ASD. The newly identified factors demonstrated good internal consistency, 

convergent & divergent validity, and discriminant validity. The identified factors can provide 

a more refined assessment of behaviors that can be used to inform treatment planning and 

assessment of change over time.
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Table 1

Demographic characteristics

Child/caregiver characteristics n = 201

Child age (years) M(SD) 9.12 (2.44)

Child Gender (male) 84.1%

Child Hispanic/Latinx 59.7%

Caregiver age (years) M(SD) 40.10 (8.24)

Caregiver gender (female) 93.5%

Caregiver race/ethnicity

 Hispanic/Latinx 59.7%

 Non-Hispanic White 25.4%

 Asian American 4.0%

 African American 5.5%

 Multiracial 4.5%

 Unknown/not reported 0%

Maternal education level

 Less than high school 19.1%

 Completed high school 38.2%

 Any trade school/college 42.7%

Annual household income

 ≤ $25,000 45.3%

 $25,001–75,000 37.8%

 > $75,000 15.9%
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Table 2

Current study item characteristics

Skewness Kurtosis Item communality Item-total correlation

n M SD γ1 SE γ2 SE h 2 r

1 Dawdles dressing 200 4.97 1.84 − .57 .172 − .65 .342 .500 .517**

2 Dawdles at mealtime 199 4.15 2.17 − .13 .172 − 1.36 .343 .587 .571**

3 Poor table manners 199 4.14 1.89 − .18 .172 − 1.06 .343 .432 .559**

4 Refuses to eat 200 4.42 1.80 − .32 .172 − .84 .342 .411 .438**

5 Refuses to do chores 201 4.42 1.87 − .38 .172 − .76 .341 .498 .610**

6 Ready for bed 200 4.50 1.91 − .25 .172 − 1.01 .342 .679 .539**

7 Refuses to go to bed 200 4.12 2.06 − .06 .172 − 1.20 .342 .666 .546**

8 Does not obey 200 4.31 1.78 − .14 .172 − .94 .342 .662 .670**

9 Refuses to obey 199 4.57 1.89 − .46 .172 − .90 .343 .683 .715**

10 Acts defiant 199 4.15 1.92 − .20 .172 − 1.03 .343 .754 .718**

11 Argues with parents 201 4.21 2.09 − .21 .172 − 1.22 .341 .602 .627**

12 Gets angry 200 5.45 1.75 − .92 .172 − .25 .342 .740 .703**

13 Temper tantrums 199 4.82 2.00 − .59 .172 − .93 .343 .786 .735**

14 Sasses adults 199 3.86 2.08 − .02 .172 − 1.35 .343 .569 .642**

15 Whines 201 4.53 1.99 − .40 .172 − 1.03 .341 .564 .589**

16 Cries easily 200 4.22 1.96 − .06 .172 − 1.17 .342 .380 .396**

17 Yells 199 4.66 1.92 − .52 .172 − .79 .343 .698 .710**

18 Hits parents 201 2.27 1.74 1.29 .172 .64 .341 .552 .509**

19 Destroys toys 199 2.94 1.85 .60 .172 − .75 .343 .638 .615**

20 Careless about toys 200 3.61 1.89 .12 .172 − 1.10 .342 .624 .605**

21 Steals 200 1.65 1.31 2.22 .172 4.31 .342 .475 .410**

22 Lies 200 2.95 1.80 .58 .172 − .76 .342 .607 .507**

23 Teases other children 200 2.59 1.78 .80 .172 − .64 .344 .462 .489**

24 Verbally fights w friends 198 2.53 1.59 .74 .173 − .47 .346 .577 .467**

25 Verbally fights w siblings 195 3.98 2.24 − .10 .174 − 1.49 .342 .678 .470**

26 Physically fights w friends 200 1.87 1.41 1.81 .172 2.80 .346 .573 .514**

27 Physically fights w siblings 196 3.39 2.19 .38 .174 − 1.30 .342 .675 .501**

28 Seeks attention 200 4.22 2.16 − .13 .172 − 1.39 .342 .544 .549**

29 Interrupts 200 5.19 1.75 − .81 .172 − .37 .341 .601 .582**

30 Easily distracted 201 5.67 1.48 − 1.18 .172 .79 .343 .663 .415**

31 Short attention span 199 5.45 1.54 − .83 .172 .07 .343 .657 .458**

32 Fails to finish 199 4.87 1.82 − .61 .172 − .50 .343 .563 .456**
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Skewness Kurtosis Item communality Item-total correlation

n M SD γ1 SE γ2 SE h 2 r

33 Difficulty entertaining self 199 3.11 2.06 .62 .172 − .94 .341 .393 .477**

34 Difficulty concentrating 201 4.78 1.86 − .49 .172 − .86 .341 .583 .411**

35 Overactive 199 4.85 2.01 − .64 .172 − .82 .343 .503 .521**

36 Wets bed 201 1.97 1.83 1.91 .172 2.31 .341 .337 .265**

**
Correlation is significant at the .01 level; one child was excluded from the full sample because of missing ECBI data
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Table 3

Cross-study item level comparisons

Study sample

Current study (N = 201) Jeter et al. (2017) (N = 335) Colvin et al. (1999) (N = 798)

M SD M SD M SD

1 Dawdles dressing 4.97 1.84 4.82 1.87 2.98 1.74

2 Dawdles at mealtime 4.15 2.17 4.20 1.94 2.65 1.75

3 Poor table manners 4.14 1.89 3.97 1.86 2.26 1.37

4 Refuses to eat 4.42 1.80 4.45 1.80 2.56 1.66

5 Refuses to do chores 4.42 1.87 4.40 1.91 2.79 1.67

6 Ready for bed 4.50 1.91 4.21 1.85 3.54 1.96

7 Refuses to go to bed 4.12 2.06 4.15 1.95 3.12 1.98

8 Does not obey 4.31 1.78 4.05 1.81 2.87 1.59

9 Refuses to obey 4.57 1.89 4.37 1.88 2.91 1.71

10 Acts defiant 4.15 1.92 4.16 1.89 2.82 1.63

11 Argues with parents 4.21 2.09 3.42 2.06 3.50 1.83

12 Gets angry 5.45 1.75 5.26 1.62 3.90 1.85

13 Temper tantrums 4.82 2.00 4.70 1.85 2.26 1.41

14 Sasses adults 3.86 2.08 3.04 2.05 2.53 1.67

15 Whines 4.53 1.99 4.24 1.92 2.86 1.75

16 Cries easily 4.22 1.96 4.03 1.68 2.93 1.68

17 Yells 4.66 1.92 4.59 1.81 3.14 1.85

18 Hits parents 2.27 1.74 2.98 2.00 1.40 1.07

19 Destroys toys 2.94 1.85 3.16 1.92 1.76 1.30

20 Careless about toys 3.61 1.89 3.60 1.99 2.63 1.70

21 Steals 1.65 1.31 1.38 0.96 1.24 0.77

22 Lies 2.95 1.80 1.82 1.39 2.26 1.41

23 Teases other children 2.59 1.78 2.01 1.56 2.53 1.68

24 Verbally fights w friends 2.53 1.59 2.05 1.58 2.34 1.43

25 Verbally fights w siblings 3.98 2.24 2.72 2.09 3.11 2.02

26 Physically fights w friends 1.87 1.41 1.85 1.41 2.04 1.48

27 Physically fights w siblings 3.39 2.19 2.69 1.94 2.52 1.78

28 Seeks attention 4.22 2.16 4.01 1.97 3.09 1.77

29 Interrupts 5.19 1.75 4.55 1.88 3.29 1.72

30 Easily distracted 5.67 1.48 5.29 1.65 3.38 1.85

31 Short attention span 5.45 1.54 5.22 1.68 2.83 1.81

32 Fails to finish 4.87 1.82 4.63 1.69 2.89 1.67

33 Difficulty entertaining self 3.11 2.06 2.59 1.87 2.28 1.63

34 Difficulty concentrating 4.78 1.86 4.26 1.97 2.61 1.70

35 Overactive 4.85 2.01 4.80 1.95 2.87 1.91

36 Wets bed 1.97 1.83 2.83 2.26 1.69 1.50
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Table 4

Standardized factor loadings for the 27-item, 4-factor solution

# Item
Factor name

Emotional reactivity Conduct problems Attention and hyperactivity Diff. w daily routines

17 Yells .794 .104 − .009 .045

13 Temper tantrums .790 − .035 .050 − .106

15 Whines .721 − .081 − .021 − .038

12 Gets angry .651 .056 − .007 − .162

18 Hits parents .613 .088 − .104 .046

10 Acts defiant .604 .191 − .093 − .184

19 Destroys toys .550 .265 .045 .133

28 Seeks attention .538 .025 .093 .060

16 Cries easily .490 − .168 .064 − .062

2 Dawdles at mealtime .381 − .048 .159 − .250

3 Poor table manners .333 .142 .072 − .125

23 Teases other children .051 .654 − .102 − .057

22 Lies − .118 .638 .073 − .100

24 Verbally fights with friends − .087 .612 .044 − .085

27 Physically fights with siblings .114 .602 .032 .080

25 Verbally fights with siblings .067 .594 − .006 .054

21 Steals .007 .554 .019 .044

26 Physically fights with friends .085 .494 .060 − .052

9 Refuses to obey .272 .339 .045 − .308

31 Short attention span − .044 .019 .824 − .037

30 Easily distracted − .059 .096 .790 .081

34 Difficulty concentrating .015 − .068 .766 − .010

35 Overactive .227 .053 .388 − .083

6 Ready for bed − .027 − .025 − .018 −.914

7 Refuses to go to bed .010 .054 − .024 −.789

1 Dawdles dressing .122 .042 .174 −.391

5 Refuses to do chores .170 .225 .068 −.357

Standardized factor loadings of ≥ 0.30 are indicated above in bold text
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Table 5

Convergent and divergent validity

Emotional reactivity Conduct problems Attention and hyperactivity Difficulty with daily routines

SSIS

 Competing behavior scale .598** .482** .484** .582**

 Externalizing .707** .702** .471** .547**

 Bullying .590** .538** .335** .474**

 Internalizing .248** .155** .187** .378**

 Autism spectrum .288** .088 .264** .314**

 Hyperactivity/inattention .612** .445** .628** .520**

Cognitive assessment

 FSIQ standard score − .025 − .018 − .068 .025

**
Correlation is significant at .01 level (2-tailed)
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