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			Introduction

			It is estimated that 20% to 70% of youth with Autism Spectrum Disorder (ASD) exhibit aggressive behaviors [1]. Aggressive behavior is the most prevalent form of externalizing behavior and can impact all aspects of socialization. Campbell and colleagues defined the construct of externalizing behavior “as a grouping of behavioral problems that are manifested in children’s outward behavior and reflect the child negatively acting on the external environment [2].” In a large clinical sample of youth ages 2 to 16.9 years with ASD, 25% of the sample had clinically elevated scores on the Aggression scale on the CBCL. Sociodemographic factors such as age, gender, parent education, race, and ethnicity were unrelated to aggressive behavior problems. Lower cognitive functioning and ASD severity and greater sleep, internalizing, and attention problems were associated with aggressive behavior problems [3]. 

			Farmer and colleagues investigated how aggression in youth with ASD compares to clinic-referred controls [4]. The sample consisted of youth ages 1 to 21 years. Aggression was measured 

using the Children’s Scale for Hostility and Aggression: Reactive/Proactive subscale and the Aggression subscale on the CBCL. Children with ASD were reported to be less aggressive and to be rated as reactive rather than proactive in comparison to clinic-referred controls. Among all participants, lower scores on cognitive ability, adaptive behavior, and communication were associated with more physical aggression. Younger age was associated with less aggression.

			In a parent-rated study of maladaptive behavior in nearly 200 children with ASD ranging from ages 1.5 to 5.8 years, one-third of the sample had a clinically elevated score on total problems on the CBCL. Furthermore, 38.5% were reported to have significant attention problems and 22.5% were clinically elevated on the aggression scale [5]. The prevalence of aggression was examined in 1,380 ASD youth between the ages of 4 and 17 years. Caregivers reported that 68% demonstrated aggression towards a caregiver and 49% towards a non-caregiver with aggression being identified by how the item was endorsed on the ADI-R (no aggression, mild aggressiveness, definite physical aggression, and violence with implements) [1]. The findings of this study suggested that aggression was not associated with clinician assessed ASD symptom severity, intellectual functioning and communication ability, gender of the child, or parent educational level or marital status. Younger children in this sample who came from higher income families, had more parent reported social/communication problems, and who engaged in repetitive behaviors were rated to be more likely to demonstrate aggression [1].

			Another database study consisting of 1584 youth with ASD ranging from 2 to 17 years indicated a 53% prevalence rate with the highest prevalence found in younger children. Prevalence of aggression was assessed by asking caregivers to indicate the presence or absence of aggression. In this study, aggression was associated with self-injury, sleep problems, sensory problems, gastrointestinal problems, and problems with communication and social functioning [6]. In addition to there being a paucity of research on standardized assessment of externalizing behavior in toddlers with ASD, there is little research to date investigating the relationship between externalizing behavior and quality of life. ASD youth who display externalizing behavior problems are more likely to receive additional diagnoses, be placed in residential treatment, and to have more intensive medical intervention in adolescence and adulthood [7-9]. This suggests that ASD youth with externalizing behavior may have poorer quality of life. 

			The purpose of the present study is to identify correlates and predictors of externalizing behavior in toddlers in order to inform the assessment process and make treatment recommendations, as well as to investigate the relationship between externalizing behavior and quality of life for toddlers with ASD (based upon their caregivers’ perception) and their caregivers. While there is some consistency among studies related to predictors of aggressive behavior (e.g. sleep problems and communication/social problems), there is variability in rates of aggression. This is likely attributed to variation in the assessment of aggression and lack of targeting specific age groups within the child and adolescent population. Information needs to be obtained related to predictors of externalizing behavior problems in the toddler population. There is no study to date that focuses on externalizing behavior and assesses the frequency and intensity of externalizing behavior problems in toddlers less than 48 months of age. The most effective and time-efficient way to measure externalizing behavior problems in this population needs to be determined. In addition to this aim, additional information is needed on how quality of life is impacted by the presence of ASD and externalizing behavior in the toddler population. 

			     Maladaptive behavior associated with ASD has been found to cause more distress to caregivers than core features of the disorder [10]. One defining feature of maladaptive behavior is aggression. Aggression is one of the strongest predictors of crisis intervention referrals and familial stress in individuals with developmental disabilities [11,12]. Externalizing behavior is a significant predictor of out of home placements and puts youth at greater risk of being physically abused [13,14]. Parents of toddlers with ASD evidence greater parenting-related stress in comparison to parents of toddlers with other developmental disabilities. Mothers of both preschool-aged children and adult children with ASD report greater negative impact of their child’s disorder and poorer well-being than mothers of children with ASD in other developmental periods [15]. Moreover, behavior problems of preschool-aged children with autism have been associated with greater maternal stress in comparison to adaptive behavior and severity of autism symptoms [16].  

			There is no study to date that has investigated correlates and predictors of externalizing behavior in children less than 48 months of age who meet criteria for ASD. Also, in need of investigation is whether a single question asking parents to indicate the presence or absence of aggressive behavior is an adequate representation of those who would score in the clinically elevated range on the Externalizing Problems scale as assessed by the CBCL. Obtaining this information would assist with recommendation of a standardized approach to the assessment of externalizing behavior. It was hypothesized that those with externalizing behavior problems would have greater emotional reactivity, anxiety/depression, and sleep problems, and poorer adaptive behavior and socialization. 

			An exploratory research question was to determine whether externalizing behavioral problems can be detected on the Autism Diagnostic Observation Schedule (ADOS/ADOS-2) by evaluating observations of disruptive behavior and if symptom severity on the ADOS-2 based on comparison scores is associated with increased externalizing behavioral problems in this age range as endorsed by caregivers. 17 Regression was used to determine which correlates of externalizing behavior explain the greatest variance in externalizing behavior. It was hypothesized that poorer child and caregiver quality of life would be reported for those toddlers scoring in the clinically elevated range on externalizing behavior problems. 

			Methods

			Participants

			The sample consisted of all patients who were diagnosed with ASD in a multidisciplinary developmental-behavioral pediatrics clinic and whose primary caregiver(s) consented to have the child’s assessment results entered into a database. Data collection spanned the years of 2011 to 2018. 427 children between the ages of 13 months and 47 months were assessed in the multidisciplinary autism clinic. Of the 427 children assessed, 252 (59%) were diagnosed with ASD with an average age of 33.28 months (SD = 7.76). Eight-one (32.4%) participants, 67 (82.7%) males and 14 females (17.3%), scored in the clinically elevated range on the CBCL Externalizing Problems scale (T > 63). The average age of these participants was 34.60 months. Fifty-two (65%) patients described their race as being White and 22 (27.5%) reported their race as being Black/African American. The remaining participants were either Asian or indicated their race as being Other/Mixed. There was no significant difference between those who scored in the clinically elevated range on the Externalizing Problems scale and those who did not based on race/ethnicity and gender. Children with Medicaid were more likely to be rated in the clinically elevated range on externalizing behavior, χ2 = 10.76 (1, N = 249, p = .001). Forty-nine (61.3%) participants with elevated externalizing scores had Medicaid coverage versus 66 (39.1%) participants with scores less than 64. 

			The patients who scored in the clinically elevated range on the Externalizing Problems scale had a total language score within the very low range/severe range on the Preschool Language Scales (PLS), Fifth Edition (M = 64.13; SD = 14.14) and in the low range on the Adaptive Composite on the Vineland Adaptive Behavior Scales (VABS), Second Edition (M = 67.58; SD = 9.87). Positive relationships have been found between intellectual ability and communication and serves as a representation of cognitive ability and overall adaptive behavior in the present sample [17,18].   

			Procedure

			Parents of children <48 months of age referred to a multidisciplinary autism evaluation clinic at a Midwestern children’s hospital completed a medical questionnaire and the Modified-Checklist for Autism in Toddlers (M-CHAT) [19]. If the child failed the M-CHAT, the division staff then completed the M-CHAT follow-up interview (M-CHAT FUI) via phone call with the parent [19]. A developmental-behavioral pediatrician (DBP) who is the director of the clinic reviewed the paperwork to identify those children at high risk for ASD (e.g., positive family history or referral from a medical provider) to evaluate in the multidisciplinary clinic. 

			Children qualified for the multidisciplinary clinic evaluation if they met one of the following criteria: Child failed the M-CHAT follow-up interview, a physician contacted the director to specifically request an evaluation for ASD, or the intake questionnaire indicated that the child is demonstrating significant core symptoms of ASD and/or had a family history of a pervasive developmental disorder. 

			The multidisciplinary assessment clinic evaluation included 2 visits with assessments by DBPs, pediatric psychologists, and speech-language pathologists. Assessment tools included the Autism Diagnostic Interview-Revised (ADI-R), Autism Diagnostic Observation Schedule (ADOS), Preschool Language Scale – Fourth Edition and Fifth Edition, and the Vineland Adaptive Behavior Scale – Second Edition (VABS). Additional questionnaires used to inform diagnostic impressions included the CBCL, Conners’ Forms Short Version (if appropriate based on age and symptom presentation), and the Child Developmental Inventory [1,20-25]. The diagnosis of ASD was determined at a team meeting after completion of the evaluations and by consensus of the clinical team consistent with DSM-IV or DSM-5 criteria [26,27]. At the third parent visit, the pediatric psychologist reviewed the findings of the evaluation and how they contribute to the diagnoses and discussed the medical, educational, therapeutic interventions, and parent resource recommendations. This information was provided to the parents verbally and as a written report.

			Measures

			Adaptive Behavior

			The Vineland Adaptive Behavior Scales, Second Edition (Vineland-II) Survey Form asks caregivers to identify whether their child usually, sometimes or partially, or never performs various behaviors within the domains of Communication, Daily Living Skills, Socialization Skills, and Motor Skills. The domains are combined to form an Adaptive Behavior Composite score, which has a standard score of 100 and a standard deviation of 15. Test-retest reliability has been established with reliability coefficients values exceeding 0.85 [23]. 

			Language

			The Preschool Language Scales, Fifth Edition (PLS-5) is an interactive assessment of developmental language skills. This evaluation assesses total language, expressive communication, and auditory comprehension. It is administered to children ages birth to 7:11. Composite scores have a mean of 100 and a standard deviation of 15. Split-half reliability (ranging from .80 to .97), sensitivity (.83), and specificity (.80) is high [22].

			Global Assessment of Internalizing Symptoms and Externalizing Behaviors

			The Child Behavior Checklist (CBCL) is completed by caregivers of children ages 1.5 to 5 years. The CBCL consists of items asking caregivers to rate the frequency of each behavior on a three-point scale with options of not true, somewhat or sometimes true, and very true or often true. The Attention Problems (9 items) and Aggressive Behavior (25 items) scales combine to form the Externalizing Problems scale. Both the syndrome scales and composite scores are reported in T-scores with an average of 50 and a standard deviation of 10. Adequate reliability and validity for scale scores have been reported [7].

			Autism Spectrum Disorder

			The Autism Spectrum Disorder Observation Schedule (ADOS/ADOS-2) is a semi-structured, standardized assessment of communication, social interaction, play/imaginative use of materials, and restricted and repetitive behaviors. Adequate reliability estimates for internal consistency, inter-rater reliability, and test-retest reliability have been found.17 The Tantrums, Aggression, Negative or Disruptive Behavior item was also evaluated. This item asks for the clinician to indicate any form of anger or disruption beyond communication of mild frustration or whining on a scale of 0 (not disruptive, destructive, negative, or aggressive) to 3 (shows marked or repeated temper tantrums or significant aggression). Comparison scores, which are based on severity scores derived from percentiles of raw totals corresponding to each ADOS diagnostic classification will be used [28]. The Toddler Module and Modules 1, 2, and 3 were administered. 

			Quality of Life

			The Child and Family Quality of Life Scale – Second Edition (CFQL-2) asks caregivers of children with ASD and other neurodevelopmental disorders about their psychosocial quality of life (QoL) [29]. The CFQL-2 was developed based on the CFQL. The CFQL-2 included one question deletion from each CFQL subscale, as well as one addition to each subscale to be able to monitor change in response to treatment intervention. The specific domains of psychosocial QoL measured on this scale includes child, family, caregiver, financial, social support, partner relationship, and coping QoL. The CFQL has shown strong psychometric properties including good reliability across the score range, excellent construct validity, and good convergent and discriminant validity with other clinical measures [30]. For the present sample, internal consistency for the child quality of life scale and caregiver quality of life was .62 and .68, respectively. 

			Statistical Analysis

			Analyses were conducted using IBM SPSS for Windows, Version 24.0. Descriptive statistics and frequencies were used to describe the sample and variables of interest. Chi-square analyses were conducted to determine whether there was a significant relationship between elevated behavior problems and other variables of interest. Independent samples t-tests and Mann Whitney U-tests were used to examine differences between toddlers with ASD and clinically elevated externalizing behavior scores and toddlers with ASD who do not have clinically elevated externalizing behavior scores on continuous measures (emotional reactivity, anxiety/depression, sleep problems, socialization, overall adaptive behavior, and child and parent quality of life). Logistic regression was used to examine the relationship between clinically elevated behavior problems and the disruptive behavior item on the ADOS/ADOS-2. A stepwise regression model was developed to determine what optimally predicts externalizing behavior in toddlers with ASD. 

			Results

			Table 1: Sample Characteristics.

			
				
					
					
					
				
				
					
							
							Characteristics

						
							
							Clinically Elevated Externalizing Behavior Mean(SD)

						
							
							Not Elevated Externalizing Behavior Mean (SD)

						
					

					
							
							CBCL Emotionally Reactive

						
							
							68.22(9.86)

						
							
							56.67(7.49)

						
					

					
							
							CBCL Anxious/Depressed

						
							
							60.43(10.05)

						
							
							53.83(5.61)

						
					

					
							
							CBCL Sleep Problems

						
							
							63.28(11.65)

						
							
							55.44(8.47)

						
					

					
							
							VAB Socialization

						
							
							70.55(10.74)

						
							
							75.87(10.73)

						
					

					
							
							VAB Adaptive Behavior Composite

						
							
							67.58(9.87)

						
							
							72.51(10.74)

						
					

				
			

			The variables of interest for the present study were as follows: CBCL Externalizing Problems scale, CBCL Emotional Reaction scale, CBCL Anxiety/Depression scale, CBCL Sleep Problems scale, Vineland Adaptive Behavior Composite, Vineland Socialization scale, and the ADOS comparison score and Tantrum, Aggression, Negative or Disruptive Behavior item. Please see Table 1 for sample means and standard deviations and Table 2 for correlations among key study variables. 

			Table 2: Correlations among Variables of Interest.

			
				
					
					
					
					
					
					
				
				
					
							
							
							CBCL Emotionally Reactive

						
							
							CBCL Anxious/ Depressed

						
							
							CBCL Sleep Problems

						
							
							VAB Socialization

						
							
							VAB Composite

						
					

					
							
							CBCL Externalizing Behavior

						
							
							.70**

						
							
							.54**

						
							
							.42**

						
							
							-.29**

						
							
							-.23**

						
					

					
							
							CBCL Emotionally Reactive

						
							
							
							.73**

						
							
							.32**

						
							
							-.23**

						
							
							-.18**

						
					

					
							
							CBCL Anxious/Depressed

						
							
							
							
							.28**

						
							
							-.25**

						
							
							-.23**

						
					

					
							
							CBCL Sleep Problems

						
							
							
							
							
							-.12

						
							
							-.14*

						
					

					
							
							VAB Socialization

						
							
							
							
							
							
							.79**

						
					

				
			

			p < .001** p < .01*

			Primary caregivers’ were asked on the demographics questionnaire to indicate whether their child is aggressive (yes or no). There was a significant difference between the expected and observed frequencies X2(1, N = 240) = 50.92, p < .001. Seventy-nine children scored in the clinically elevated range on the Externalizing Problems scale with 68.4% of parents endorsing yes on the demographics questionnaire and scoring in the clinically elevated range on the Externalizing Problems scale. 

			As predicted, those with clinically externalizing behavior problems had higher scores on the CBCL scales of emotional reactivity [Mdn = 67; U = 2,322.50, p < .001], anxiety/depression [Mdn = 59; U = 3,899.50, p < .001], and sleep problems [Mdn = 62; U = 3,511.50, p < .001]. Based on completion of the VAB scales, as predicted, children with clinically elevated externalizing behavior problems had poorer overall adaptive behavior [t(232) = -3.38, p < .001] and socialization [t(233) = -3.56, p < .001] than those who did not score in the clinically elevated range. 

			Table 3: Predicting Externalizing Behavior in Toddler with ASD.

			
				
					
					
					
					
					
					
				
				
					
							
							Predictor Variable

						
							
							B

						
							
							SE B

						
							
							β

						
							
							t

						
							
							p

						
					

					
							
							Age

						
							
							.17

						
							
							.07

						
							
							.11

						
							
							2.46

						
							
							.02

						
					

					
							
							CBCL Emotionally Reactive

						
							
							.66

						
							
							.06

						
							
							.59

						
							
							11.62

						
							
							<.001

						
					

					
							
							CBCL Sleep Problems

						
							
							.25

						
							
							.05

						
							
							.22

						
							
							4.61

						
							
							<.001

						
					

					
							
							VAB Socialization

						
							
							-.11

						
							
							.05

						
							
							-.11

						
							
							-2.25

						
							
							.03

						
					

				
			

			An exploratory research question was to assess whether externalizing behavior problems would be detected on the ADOS-2 and if those with clinically elevated externalizing behavioral problems have greater autism symptom severity as assessed by the comparison score on the ADOS-2. Nearly 60% of the sample had a comparison score as a result of being administered the ADOS-2. There was not a significant difference on the comparison score based upon whether the child scored in the clinically elevated range on the Externalizing Problems scale. Children who scored a 3 (shows marked or repeated temper tantrums or significant aggression) on the Tantrum, Aggression, Negative or Disruptive Behavior item were more likely to have scored in the clinically elevated range on the Externalizing Problems scale than children who scored a 0 (not disruptive, destructive, negative, or aggressive); OR= 4.44; 95% CI = 1.49 to 13.29, p = .008. Of the key study variables of interest that were significantly correlated with externalizing behavior, a stepwise regression was completed to determine what optimally predicts externalizing behavior. Predictors for externalizing behavior included child age, emotional reaction, sleep problems, and socialization. This model was significant, F(4, 229) = 65.31, p < .001 accounting for 52.5% of the variance in externalizing behavior Table 3. It was predicted that child and parent quality of life would be poorer for those with clinically externalizing behavioral problems. Child quality of life was rated to be poorer [t(81) = -4.37, p < .001], but there was not a significant difference for caregiver quality of life. 

			Discussion

			Although externalizing behavior problems are often comorbid with ASD, there is not a standardized method for assessing externalizing behavior. If evaluation involves assessment of aggression or externalizing behavior, typically only a single question is asked. Further investigation was needed to determine whether this practice is sufficient. In the present sample, 32% of the sample was rated to be in the clinically elevated range on the Externalizing Problems scale. This is a somewhat lower percentage in comparison to other studies, which is likely because a dimensional approach (i.e. CBCL) was taken rather than asking a single question to indicate the presence or absence of aggression. Approximately 68% of caregivers responded yes to their child exhibiting aggression on the demographics questionnaire and endorsed items consistent with scoring in the clinically elevated range on the Externalizing Behavior scale. Although agreement is significant and a single question did relatively well at identifying elevated externalizing behavior problems in this study, these findings indicate that a single question does not capture all children with behavioral problems suggesting that one question may be insufficient. This also suggests that when assessing for outward behavior that negatively affects the environment including questions that assess for attention is needed.   

			An interesting and unexpected finding is that there was a significantly higher percentage of children who had Medicaid coverage and who were rated to be in the clinically elevated range on externalizing behavior problems. It could be that adverse childhood experiences (e.g. living in poverty) that correlate with government-funded insurance and externalizing behavioral problems in neurotypical toddlers also applies to toddlers with ASD. It is recommended that further investigation be conducted on how adverse childhood experiences may impact toddlers with ASD. 

			The findings of this study suggest that toddlers with ASD and clinically elevated externalizing behavior problems are perceived to be more emotionally reactive, anxious/depressed, have greater sleep problems, and have poorer socialization skills and overall adaptive behavior. This is consistent with Kanne & Mazurek’s findings, as well as Mazurek and colleagues’ findings, which assessed for aggression across the full age range of youth with ASD [1,6]. Based on the results of this study, when clinically elevated externalizing behavior problems are identified, internalizing symptoms, sleep problems, and socialization should be further assessed, and treatment recommendations provided. It is possible that improvement in any one of these areas could decrease externalizing behavior problems. Behavioral strategies to improve sleep and a possible referral to sleep medicine should be considered. Referral to receive Applied Behavior Analysis (ABA) should be provided as ABA has been associated with improving adaptive behavioral functioning [31].

			Consistent with findings in older children with ASD, disruptive behavior is not typically observed on the ADOS/ADOS-2 despite caregivers endorsing that externalizing behavior is displayed in other settings [1]. This is the first study to explore whether externalizing behavior is associated with higher severity scores. The findings from this study indicate that higher externalizing behavior is not associated with higher severity of autism spectrum disorder. This might suggest that externalizing behavior can improve independently of autism symptomatology. 

			There is no study to date that has investigated caregivers’ perception of their toddler’s QoL comparing those with clinically externalizing behavior and those who do not. Based on the results of this study, caregivers perceive toddlers who have ASD and elevated externalizing behavior problems as having poorer QoL than other toddlers with ASD without clinically elevated externalizing behavior. However, caregivers of this study are not reporting poorer QoL. This is an interesting and unexpected finding. 

			There are limitations to the present study. Correlates and predictors of externalizing behavior was based only on caregiver report. Future studies should include additional informants, such as daycare providers and preschool teachers. Another limitation is that the study is comprised of toddlers with low verbal skills suggesting that the results may not apply to toddlers with language skills in the average range. In addition to including additional informants, future studies should explore if those with Medicaid coverage are more likely to be rated as displaying clinically elevated externalizing behavior problems in comparison to those covered by commercial insurance or whether this finding was unique to this sample. There are several strengths of the current study including being the first to the authors’ knowledge to explore the prevalence, correlates, and predictors of clinically elevated externalizing behavior in toddlers with ASD. This study has provided a better understanding of problems that may underlie externalizing behavior that need to be addressed. This study highlights the importance of assessing externalizing behavior using a dimensional approach.  
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			Abstract

			Objective: There is not a standardized approach for assessing externalizing behavior in toddlers with ASD. The purpose of this study is to identify correlates and predictors of externalizing behavior in toddlers to inform the assessment process and to gain increased understanding of how quality of life may be impacted. 

			Method: Participants included 252 caregivers and their toddlers who were evaluated in a multidisciplinary autism evaluation clinic and diagnosed with ASD. 81 toddlers scored in the clinically elevated range on the Child Behavior Checklist (CBCL) Externalizing Behavior scale as endorsed by their primary caregiver. Variables of interest included constructs assessed on the CBCL, Vineland Adaptive Behavior Scales (VABS), Autism Diagnostic Observation Schedule (ADOS/ADOS-2), and Child and Family Quality of Life Scale (CFQL) – 2.

			Results: Toddlers who have a clinically elevated score on the CBCL Externalizing Behavior scale have greater emotional reactivity, anxiety/depression, and sleep problems and poorer overall adaptive behavior and socialization. Those who scored higher on the ADOS/ADOS-2 Tantrum, Aggression, Negative, or Disruptive Behavior item were more likely to have scored in the clinically externalizing range on the CBCL Externalizing Behavior scale. Toddlers scoring in the clinically elevated range on the CBCL Externalizing Behavior scale were rated to have poorer quality of life by their caregiver. 

			Conclusion: Findings indicate that clinically elevated externalizing behavior problems are relatively common in toddlers with ASD and should be evaluated using a standardized approach.
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