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Autism Spectrum Disorders (ASDs) are often accompanied by an array of behavior 

problems such as self-injurious behavior (SIB), aggression, and stereotypic behavior 

(Matson et al., 2011).  Recent estimates of prevalence rates of comorbid psychiatric 

disorders in ASD have ranged between approximately 70% to 84% (Gjevik, Eldevik, 

Fjæran-Granum, & Sponheim, 2011; Simonoff et al., 2008).  Many studies have shown 

associations between the presence of comorbid psychopathology and challenging 

behaviors in children with ASD (Matson et al., 2011). Of the psychiatric disorders, 

anxiety disorder is the most commonly found among children (Simonoff et al., 2008). 

Research suggests comorbid psychiatric disorders may be contributing factors in the wide 

variability of behaviors seen in individuals with ASD. The majority of studies that 

examined comorbid psychopathology and problem behavior have focused on adults, 

adolescents, and older children with ASD.  
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Regression analyses were run on six models to test the moderation effect of anxiety on 

the relationship between Autism diagnosis severity and challenging behavior (SIB and 

aggression).  Model fit statistics were significant for all six models.  The model 3 

accounted for the most variance in SIB (7%) and model 6 accounted for the most 

variance in aggression (38%).  While none of the interaction terms in the model were 

found to be significant, anxiety and avoidance were consistently significant predictors of 

both SIB and aggression in all 6 models.  Cronbach’s alpha was also used to test the 

internal reliability of the BISCUIT and each subscale as well as the whole measure had 

high levels of internal reliability (alpha values between .724 and .967).   
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Chapter 1: Introduction 

 

 

 

1.1   Background of the study 

 Every year, the prevalence estimates of Autism Spectrum Disorders 

(ASD) are rising. Currently the Center for Disease control statistics show prevalence 

rates of 1 in 88 children meet a diagnosis for an ASD and it’s onset is anywhere between 

birth and three years (“CDC - Data and Statistics, Autism Spectrum Disorders - 

NCBDDD,” n.d.).  Research has also shown that children and adults with autism are 

more likely to be diagnosed with a comorbid psychiatric condition than the typically 

developing population.  Of these psychiatric disorders, anxiety disorder is the most 

commonly found among children and studies have found prevalence rates of psychiatric 

disorders between 70%-84.1% among individuals with an ASD (Gjevik, Eldevik, Fjæran-

Granum, & Sponheim, 2011; MacNeil, Lopes, & Minnes, 2009; Simonoff et al., 2008).  

ASD’s are typically accompanied by an array of challenging behaviors such as 

self-injurious behavior (SIB), aggression, and stereotypic behavior (Matson et al., 2011).  

Since there is commonly a co-occurrence of both challenging behaviors and anxiety 

disorders in children with ASD (Fodstad, Rojahn, & Matson, 2010), it seems essential to 

investigate the relationship that anxiety disorders have on problem behaviors.   Some 

researchers have suggested that these comorbid psychiatric disorders are contributing 
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factors in the wide variability of behaviors and severity that is seen in individuals with 

ASD (Gjevik et al., 2011).  

The majority of studies regarding comorbid psychiatric disorders and challenging 

behaviors in ASD has been focused on adults, adolescents, and older children and there is 

a shortage of research in infants and toddlers. This is particularly important because 

research has shown that early detection and intervention of comorbid psychiatric 

disorders is essential in prognosis and overall functioning of children with ASD.   

Typically, the earlier the intervention is put in place, the better the prognosis and quality 

of life for the child and their family (Matson et al., 2011).   Despite the large body of 

literature that supports high prevalence rates of comorbid psychopathology in individuals 

with ASD the concern remains that they are under-diagnosed in individuals with 

developmental disabilities in general and in ASD in specific (Gjevik et al., 2011; 

MacNeil et al., 2009; Rojahn & Matson, 2010; Simonoff et al., 2008; Spence, 1998).   

 As mentioned earlier, Simonoff et al. (2008) estimated the prevalence of 

comorbid psychiatric disorders in children with autism and other pervasive 

Developmental Disorders (PDD) to be 70.8%.   Social anxiety was the most commonly 

found disorder (29.2%). There was an overall prevalence rate of 41.9% of anxiety 

disorders in the ASD population.  Gjevik et al. (2011) found that among the 72% of 

children with ASD with at least one comorbid disorder, 42% had some form of anxiety 

disorders; 31% of them were specific phobias, and 7% presented with social phobia.   

Both of these studies as well as others showed prevalence rates of comorbidity in 

children with ASD that are much higher than the typically developing child population 
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(Davis, Hess, Matthews, et al., 2011; Gjevik et al., 2011; MacNeil et al., 2009; Matson et 

al., 2011; Simonoff et al., 2008).  Gjevik et al. (2011) and Simonoff et al. (2008) 

identified the two most common psychiatric disorders, anxiety and Attention Deficit 

Hyperactivity Disorder (ADHD), which are also the two most common childhood 

disorders in the typically developing population (Davis, Hess, Matthews, et al., 2011). 

These results indicate that while specific childhood psychiatric disorders are distributed 

the same way in both ASD and non-ASD populations (The two most common disorders 

are ADHD and anxiety), having an ASD increases vulnerability of developing a 

psychiatric disorder. (Gjevik et al., 2011; Simonoff et al., 2008).      

Davis, Hess, Moree, et al. (2011) investigated trends in anxiety symptoms across 

the lifespan.  Anxiety symptoms and severity seem to increase in toddlerhood and then 

peak in childhood in children with ASD.  After this peak the development of anxiety 

symptoms follows a more typical, although slower, developmental trajectory as seen in 

typical children with anxiety disorders, creating a cubic trend.  This means that anxiety 

symptoms develop alongside cognitive development and abstract thought. They found 

that symptoms of anxiety were the most pronounced in toddlerhood and early childhood 

compared to the adult and young adult groups.  The authors speculate that this is due to 

developmental delays in inhibition and emotional regulation, which can affect how 

children with ASD control anxiety. They also found higher rates of “sudden, rapid, 

repetitive movements not associated with a physical disability” (Davis, Hess, Moree, et 

al., 2011, p. 115) in children with ASD, which may be a coping strategy used to soothe 

the internal effects of anxiety in the absence of more appropriate coping skills (Davis, 
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Hess, Moree, et al., 2011).   The significance of this potential pattern is that it indicates a 

temporal importance in identifying toddlers with symptoms before the peak in childhood, 

emphasizing the need for early identification.   

Kim et al. (2000) found that children with Asperger ‘s Syndrome and high 

functioning autism had significantly higher scores of generalized anxiety, separation 

anxiety, and what they referred to as a cumulative internalizing score (IS) than the 

typically developing community sample.  The IS represented all of the anxiety related 

measures in the battery that was used for assessment (Kim et al., 2000).  They also found 

a strong correlation between behavioral problems and anxiety.  Children with high scores 

on the measures of anxiety also displayed higher levels of aggression and oppositional 

disorder.  Anxiety was also associated with poor social relationships among teachers, 

peers, and parents, as well as limitations on parental adaptation (Kim et al., 2000).  

Many studies have also shown a link between the presence of comorbid 

psychopathology and challenging behaviors in children with ASD and Pervasive 

Developmental Disorder- Not Otherwise Specified (PDD-NOS) (Groden, 2006; Kim et 

al., 2000; Matson et al., 2011).  Research suggests that SIB in children with an ASD may 

be a manifestation of anxiety, which they engage in possibly as a coping mechanism for 

internal stress.  There is also the assumption that one of the characteristics of ASD is an 

increased sensitivity to anxiety provoking events, which in turn increases rates of SIB and 

Stereotypic behavior (Groden, 2006; Matson et al., 2011).  Studies looking at infants with 

ASD have also found that the level and severity of comorbidity is correlated to the 

severity of many challenging behaviors (Matson et al., 2011).  In particular, Matson et al. 
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(2011) found that when controlling for age, levels of Anxiety/repetitive Behavior had a 

significant effect on challenging behaviors.  They also found significant differences in 

levels of stereotypic behavior between groups of infants with no or minimal impairment 

and moderate to severe impairment.    

1.2   Need for Study  

Anxiety has been associated with many problem behaviors, lack of adaptation, 

and lower functioning for both children with ASD and their parents.  If challenging 

behaviors are indeed maintained by being negatively reinforced by reduction of 

emotional distress, treating the comorbid psychopathology first would be the rational first 

step in reducing both the problem behaviors and the comorbid psychopathology.  

More research is needed to examine the effects of anxiety disorders on 

challenging behaviors in infants with an ASD.  Specifically, the current study will look at 

anxiety as a moderating variable between Autism and challenging behaviors (i.e., SIB 

and aggression). The current literature on challenging behavior presents the presence of 

Anxiety symptomology as a theoretical explanation for the wide variability of severity 

and frequency of problem behaviors in children with ASD.  My aim is to discover if 

anxiety interacts in some systematic way with ASD symptoms to predict levels and 

severity of challenging behaviors (Davis et al., 2011).   If the presence of anxiety 

symptoms is in fact an underlying moderator of problem behaviors, then it is reasonable 

to say that a focus on specific interventions for anxiety symptoms would be beneficial in 

potentially reducing problem behaviors and increasing quality of life in children who 

have ASD. 
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1.3 Research Questions/Objectives 

 The purpose of this study is to examine the relationship between anxiety and the 

severity of SIB and Aggression, specifically addressing the following research questions: 

1. Do symptoms of anxiety (as represented by the Anxiety/Repetitive Behavior 

subscale of the BISCUIT 2) moderate the predicted relationship between autism 

diagnosis severity and the severity of aggression? 

2. Do symptoms of anxiety (as represented by the BISCUIT 2Avoidance behavior 

subscale) moderate the predicted relationship between autism diagnosis severity 

and the severity of aggression? 

3. Do symptoms of anxiety (as represented by the Anxiety/Repetitive Behavior 

subscale of the BISCUIT 2) moderate the predicted relationship between autism 

diagnosis severity and the severity of SIB? 

4. Do symptoms of anxiety (as represented by the BISCUIT 2Avoidance behavior in 

the form of avoidance subscale) moderate the predicted relationship between 

autism diagnosis severity and the severity of aggression? 

5. Does a full model including both avoidance and repetitive behavior serve as a 

better predictor of SIB?  

6. Does a full model including both avoidance and repetitive behavior serve as a 

better predictor of aggression?  

7. A secondary aim of the study is to further establish the reliability of the the Baby 

and Infant Screen for Children with aUtIsm Traits (BISCUIT; (Matson, Wilkins, 
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& Fodstad, 2011), the measure used in this study, by looking at the internal 

consistency of our sample.   
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Chapter 2:  Method 

 

 

 

2.1  Participants and Procedures 

 The participants were from a sample of children who are currently 

enrolled in Louisiana’s Early Steps Program (Matson et al., 2011).   This is a state funded 

program that provides services for children who have been identified with a 

developmental delay or a medical condition that is likely to cause a delay.  The toddlers 

in the sample are between 17 and 37 months and the mean age was 27 months (SD = 

4.89).   other demographic information can be found in Table 1.      

Participants for the analysis were selected for the study if they met two 

requirements: (1) a score on the BISCUIT part 1 measuring between 35 and 124 which is 

consistent with the measures definition of Probable ASD/Autistic disorder and (2) a 

clinical diagnosis of an ASD/Autistic disorder based on the clinical observation 

conducted during the data collection.  Cases were selected from the larger sample size to 

be included for the analysis.   In order to be included in the analysis, the participant had 

to have received a diagnosis from a licensed clinical psychologist.  Based on their 

diagnosis, participants were classified into one of four groups: Autism, PDD-NOS, No 

diagnosis with atypical development, or true control (see Table 2).  Only those 

participants with a clinical diagnosis of Autism were included in the sample.  The Autism 

sample was then further subdivided by diagnostic category (see Table 3).  The BISCUIT 
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part 1 gives participants a total diagnostic score between 0 and 124.  Scores from 0-17 are 

classified as “No ASD/Atypical development”, 18-34 are labeled as “possible ASD/PDD-

NOS”, and scores of 35-124 are Probable ASD/Autistic disorder.  There were 406 

children with score of 35-121 on Part 1 of the BISCUIT.  Of these, 294 children were 

given a clinical diagnosis of autism from a licensed psychologist (Dr. Matson).  Of these 

294, 25 were also given a clinical diagnosis of autism from a second clinician involved in 

the study (Dr. Davis).   235 of the 294 individuals have scores for all the subscales of 

interest (see Table 2) 

2.2  Instrument 

 2.2.1 Baby and Infant Screen for Children with aUtIsm Traits 

(BISCUIT The BISCUIT is a 3-part Child and parent questionnaire comprehensive 

assessment that is designed to measure comorbid psychiatric symptoms, behavior 

problems, and ASD symptoms in infants and babies (ages 17-37 months).   BISCUIT 

Part-1 is a 62-item, 3-point Likert scale measure that identifies autism symptoms by 

comparing the child’s development to that of a typical child’s. The BISCUIT part 1 has 

established strong construct and divergent validity through a series of correlational 

analysis as well as high sensitivity and specificity, 93.4 and 86.6 respectively (Matson et 

al., 2011, 2011; Matson, Wilkins, Sharp, et al., 2009).   BISCUIT Part-2 is a 65-item 

measure that assess psychiatric symptomology characteristic of the following disorders: 

Conduct Disorder, Attention Deficit/hyperactivity Disorder, Tic Disorder, Obsessive 

Compulsive Disorder, Specific Phobia, and eating difficulties.  The BISCUIT Part-2 

items are divided into five factors (Tantrum/Conduct Behavior, Inattention/Impulsivity, 
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Avoidance Behavior, Anxiety/Repetitive Behavior, and Eating/Sleep Problem) based on 

factor analysis.   The two that will be examined in this study are the Anxiety/Repetitive 

Behavior and the Avoidance Behavior factors. BISCUIT Part-3 is a 17-item measure that 

rates the severity of aggressive, disruptive, self-injurious, and stereotypic behaviors.  All 

three parts of the BISCUIT have internal reliability coefficients of 0.91 or higher 

(Matsonet al., 2009). The Anxiety/repetitive behavior symptom subscale is made up 

mostly of questions pertaining to repetitive behavior so from the purposes of this study, it 

will be referred to as repetitive behavior.  The construct of Anxiety in the context of the 

thesis will be the combination of the avoidance and repetitive behavior subscales. 
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Chapter 3:  Results 

 

 

 

3.1   Data Characteristics 

 The data were analyzed using the SPSS software PASW Statistics v. 18.0 unless 

otherwise stated.    

3.1.1. Mean Centering. To account for potential multicollinearity between the 

avoidance and anxiety subscales, the subscale values were grand mean centered in order 

to standardize the values.   This was done by computing the mean for the subscale scores 

and then subtracting it from the individual subscale scores in each case.  A total of 5 

subscales were mean centered for the purposes of analysis:  SIB, aggression, Diagnosis, 

anxiety, and avoidance.  The means and standard deviations that were used to calculate 

the mean centered variables can be found in Table 4. 

 3.1.2. Interaction terms. Interaction terms were created manually in SPSS by 

multiplying the mean centered diagnosis variable and the moderating variable.  The first 

interaction term was created by multiplying the diagnosis variable and the anxiety 

subscale score.  The second interaction term included the diagnosis score and the 

avoidance subscale score.  A third interaction term was created between the avoidance 

and anxiety predictors that was used only in the full models (Models 3 and 6). 

3.1.3. BISCUIT Subscale Scores. Subscale scores were computed by adding the 

item level scores in accordance with the BISCUIT factor structure.  The anxiety subscale 
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is made up of items #4, 9, 18, 27, 39, 36, 41, 45, 46, 51, and 54 of Part 2.  The avoidance 

subscale is made up of items #3, 8, 13, 15, 24, 29, 33, 36, and 40 in Part 2.  The SIB 

subscale consists of items # 1 and 2 in Part 3.  The aggressive/destructive behavior 

subscale includes Part 3 items #3, 4, and 6-13.  For each participant, all of the item scores 

were added up to create a subscale score, which was then used in the analysis.  

Descriptive statistics of each subscale can be found in table 4 and correlations between 

these subscales scores can be found in Table 5. 

3.1.4. Missing Values. The data was checked for missing cases to make sure all 

the measures are complete. A total of 59 cases with missing data were be excluded case-

wise and the final sample wise was n = 235. 

3.2 Multiple Regression Analysis – Moderation analysis 

 A total of six regression analyses were conducted. In each regression I 

conducted a multiple regression analysis where anxiety symptoms were a moderating 

variable in the model, and the severity of behavior was the outcome.  Two predictors of 

anxiety were included in the analyses (1) the Anxiety/repetitive behavior symptom 

subscale items of the BISCUIT part 2 and (2) Avoidance symptom subscale of the 

BISCUIT part 2.  In each model the main effect was autism diagnosis as a predictor of 

SIB or aggression and the interaction was Anxiety and Autism.    This analysis was 

conducted to see if the additive effect of Autism and Anxiety is more influential on SIB 

than either of the main effects alone. The BISCUIT 2 subscales Avoidance Behavior and 

Repetitive Behavior, and the diagnostic score from BISCUIT 1 were used as the 

dependent variables in a linear regression with moderation to predict Aggressive 
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Behavior and SIB. Three models were proposed for each outcome variable (see Tables 7 

and 8). All six Models had significant Fit statistics with p values between .000 and .024 

(see Table 6).  No interaction terms were found to be significant predictors of either 

Aggressive Behavior or SIB (see Tables 7 and 8). 

3.2.1. Partial Models. 

Models 1, 2, and 3 predicted my SIB outcome (see Table 7).  Model 1 had two 

main effects of anxiety symptoms and level of diagnosis, and one interaction between 

diagnosis and anxiety predicting SIB.  In Model 1 the only significant predictor of SIB 

was the main effect of anxiety (t=3.8, p<.001).  Model 2 had two main effects of 

avoidance and level of diagnosis, and one interaction between diagnosis and avoidance 

predicting SIB.  The only significant predictor in model 2 was the main effect of 

avoidance (t=2.36, p<.05).   

An additional three models (see Table 8) predicted aggressive behavior (Models 

4, 5, and 6).  Model 4 had two main effects of anxiety symptoms and level of diagnosis, 

and one interaction between diagnosis and anxiety predicting aggression.  The only 

significant predictor of SIB in model 4 was the main effect of anxiety (t=9.66, p<.001). 

Model 5 had two main effects of avoidance and level of diagnosis, and one interaction 

between diagnosis and avoidance predicting aggression.  Both of the main effects of 

avoidance (t=4.25, p<.001) and diagnosis  (t= 2.69, p<.01) were found to be significant in 

model 5, however the interaction term was not.  The main effect of the avoidance 

subscale was a significant predictor in Models 2 and 5.  The diagnostic criteria were a 

significant predictor of aggressive behavior in Model 5.      
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3.2.2. Full Model. Model 3 predicted SIB and had three main effects: Anxiety, 

avoidance, and diagnosis as well as 3 three interaction terms: diagnosis*anxiety, 

diagnosis*avoidance, and avoidance*anxiety.  The only significant predictor of model 3 

was the main effect of anxiety (t=.29, p<.01).  Model 6 predicted aggressive behavior and 

had three main effects: Anxiety, avoidance, and diagnosis as well as 3 three interaction 

terms: diagnosis*anxiety, diagnosis*avoidance, and avoidance*anxiety. The only 

significant predictor of model 3 was the main effect of anxiety (t=8.09, p<.001).   

The full models (3 and 6) including diagnosis, avoidance behavior, and repetitive 

behavior explained the most variance in both Aggressive Behavior (R
2
 = .385) and SIB 

(R
2
 = .077) compared to any of the partial models. However, model 1 explained a similar 

amount of variance in SIB (R
2
 = .076) as did the full model.  The main effect of the 

avoidance subscale was a significant predictor in Models 2 and 5.  The diagnostic criteria 

were a significant predictor of aggressive behavior in Model 5. 

3.2.3.  Variance Inflation Factor (VIF). In model 3 there are four terms with higher 

VIFs; the Main effect of anxiety (VIF = 2.5), the main effect of the Avoidance subscale 

(VIF = 2.3), the interaction between diagnosis and anxiety (VIF = 2.2), and the 

interaction between diagnosis and avoidance (VIF = 2).    Similarly, model 6 contains two 

instances of high VIFs: the main effect anxiety (VIF = 2.5), and the main effect of 

avoidance (VIF = 2.4).  The complete list of VIFs for all variables can be found in Tables 

6 and 7.   

3.3   Reliability 
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3.3.1 Internal Consistency. Cronbach’s alpha coefficients (Cronbach, 1951) 

were found for each subscale of the BISCUIT as well as for the whole measure (see 

Table 9). A total of 6 reliability analyses were run.  The whole measure had a Cronbach’s 

alpha of 0.98, indicating high internal consistency for the BPI as a whole.  Subsequent 

analyses were conducted to assess the internal consistency of the diagnostic Part 1 ( = 

.967), comorbidty part 2 ( = .956), and problem behavior part 3 ( = .895) of the 

BISCUIT again indicating high internal consistency.  Additional analyses were run to 

assess the reliability of the avoidance and anxiety subscale in part 2 of the BISCUIT.  

The avoidance subscale and the anxiety subscale had Cronbach’s alpha’s of 0.746 and 

.724, respectively.  These amounts of internal consistency could be considered low but 

they are acceptable because of the low number of items within each subscale. 
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Chapter 4:  Discussion 

 

 

   

4.1 Multiple Regression Analysis – Moderation Analysis 

 4.1.1. Partial and Full models. Model 6 accounted for the most variance (39%) 

in the aggression outcome.  However, this model provides an insufficient representation 

of my data because the only significant predictor of SIB was the main effect for anxiety.  

In contrast, model 5 only explained 14% of the variance aggression, but we did find a 

main effect for both of the anxiety constructs (avoidance and anxiety).  A future direction 

would be to compare these models using chi-square fit statistics.  The hypotheses of this 

study were not supported because none of the interaction terms in any of the models were 

found to be significant.  Based on this analysis we can suggest that symptoms of anxiety 

do not moderate the relationship between the severity of diagnosis and aggression in an 

autism population.     

Model 3 accounted for the most variance (7%) in the SIB outcome. In general, this model 

also provides an insufficient representation of the data because the only significant 

predictor of aggression was the main effect for anxiety.  However, none of the three 

models used to predict SIB had more than one significant predictor so relatively; model 3 

is the most representative in this study.  My hypothesis was not supported because none 

of the interaction terms in any of the three models were found to be significant and very 

little variance was explained by the predictors. Based on the current study we find that 
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symptoms of anxiety do not moderate the relationship between the severity of diagnosis 

and SIB in an autism population. The findings probably are most likely influenced by the 

structure of the measure.  The BISCUIT SIB subscale only contains 2 items, which could 

significantly under power the analysis. In the future, a more representative assessment of 

SIB should be used in a similar model.  In this case, we found little to no evidence that 

the models are predictive of SIB. 

 4.1.2. Variance Inflation Figures. The VIF describes how much variance of an 

estimated regression coefficient is increased because of multicollinearity and the square root of 

the VIF tells us what the standard error would be if that predictor were not correlated to any other 

predictors in the model.   In the cases in models 3 and 6 we found no significant results and then 

also higher VIF statistics, which could mean that multicolinearity was a factor in the lack of 

significance.  In model 3 the main effect of the Avoidance subscale, the interaction between 

diagnosis and anxiety, and the interaction between diagnosis and avoidance could be 

compromised by the levels of multicoliniearity.  The same could be true for the main 

effect of avoidance in model 6 that was found to be insignificant..   

 4.1.3. Limitations and future directions. The main limitation of my findings is 

that only cases with a diagnostic total above 35 were included in the analysis.  

Participants in the diagnostic range of 35-124 were considered to have Probable 

ASD/Autistic disorder.  Limiting the sample restricted the range of variance in the sample 

and a clear future direction would be to widen the sample to include all three diagnostic 

categories (No ASD/Atypical development, possible ASD/PDD-NOS, and Probable 

ASD/Autistic disorder).   
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 Another major limitation is the ability to truly assess the levels of anxiety and 

other comorbid symptomology in such a young age range.   While there was clinical 

observation of all the infants, the parents or caretakers completed the rating scale and we 

must also be cautious about the inferences we make from these secondary data collection 

methods.  In the future trained raters should be used to complete the BISCUIT.   

In addition, work needs to be done concerning the construct validity involved in 

the BISCUIT.  It would be beneficial to know how well the items that are included in the 

measure are actually measuring the construct of anxiety in an infant population 

potentially using Latent variable analysis and longitudinal methods.  

 While multicolinearity was addressed by mean centering the variables, the 

correlations between the mean centered subscales (table 5) and the high VIF scores in the 

full models (tables 7 and 8) suggest that there is still a component of multicolinearity that 

may have affected the results.  In conclusion, we found no support for my hypothesis that 

symptoms of anxiety moderate the relationship between ASD severity and the severity of 

aggression. 

4.2 Reliability 

 4.2.1 Internal Consistency. The internal consistency of the whole measure, each 

Part, and the 2 subscales of interest (anxiety and avoidance) were all found to have 

internal validity.  While  Cronbach’s alpha for the anxiety and the avoidance subscales 

could be considered low, they are in fact relatively high considering the fact that both 

subscales had fewer items, which under powers the test.  The avoidance scale has only 9 

items and the anxiety scale has 11.  The fact that these subscales have Cronbach’s alphas 
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over .70 adds further evidence to the reliability of the BISCUIT, which was the secondary 

aim of the study.      
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Table 1    

Descriptive Statistics – ASD Sample N = 235 

 frequency (n) Mean SD 

Gender    

Male 172   

Female 63   

Race    

Black 86   

White 123   

Hispanic 4   

other 10   

Age (months) 235 27.07 4.89 
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 Table 2      

Diagnostic Descriptive Statistics of the Sample  

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Autism 349 15.8 15.8 15.8 

 PDD-NOS 300 13.6 13.6 29.4 

 

Atypical 

development 1539 69.5 69.8 99.2 

 True Control 18 0.8 0.8 100 

 Total 2206 99.6 100  

Missing System 8 0.4   

Total  2214 100   

Table 3  

Descriptive Statistics – BISCUIT 1 Diagnostic scores 

Diagnostic score Category 

0-17 No ASD/Atypical development 

18-34 Possible ASD/PDD-NOS 

35-124 Probable ASD/Autistic disorder 
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Table 4   

Descriptive Statistics - BISCUIT subscales in Autism Sample N = 235 

Subscale  Mean Std. Deviation 

SIB 0.78 1.12 

Aggression 5.3 4.9 

anxiety 4.8 3.7 

avoidance 3.4 3.6 

diagnostic 

total 62.3 18.6 

 

 

Table 5      

Correlations among Subscales (mean centered) 

Subscale SIB Aggression  

ASD 

Score Anxiety Avoidance  

SIB 1.00 .44*** .12* .26 .18* 

Aggression  - 1.00 .27*** .61*** .34*** 

Diagnosis - - 1.00 .49 .34*** 

Anxiety - - - 1.00 .66*** 

Avoidance  - - - - 1.00 

significance at the *p<.05, **p<.01, ***p<.001 
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Table 6      

Model fit statistics  

Model  F p R
2
  

Std. 

Error df 

1 6.3*** .000 .08 1.1 3 

2 3.2* .024 .04 1.1 3 

3 3.2** .005 .08 1.1 6 

4 45.1*** .000 .37 3.8 3 

5 12.6*** .000 .14 4.5 3 

6 23.8*** .000 .39 3.8 6 

significance at the *p<.05, **p<.01, ***p<.001 
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Table 7 

Parameter Estimates Predicting SIB (unstandardized b’s) 

Model Subscale  b SE t p  VIF 

1 Main effects      

 Anxiety .09*** 0.02 3.8 .000 1.4 

  diagnosis .00 0.00 0.3 .768 1.4 

 Interaction       

  diagnosis/anxiety -.00 0.00 -1.6 .106 1.3 

2 Main effects      

 Avoidance .051* .02 2.4 .019 1.2 

  diagnosis .01 0.00 1.2 .231 1.2 

 Interaction       

 diagnosis/avoidance -.00 0.00 -1 .317 1.1 

3 Main effects      

 Anxiety .09** 0.03 2.9 .003 2.5 

 Avoidance .00 0.03 0.1 .926 2.3 

  diagnosis .00 0.00 0.3 .793 1.4 

 Interactions       

 diagnosis/anxiety -.00 0.00 -1.2 .234 2.2 

  anxiety/avoidance -.00 0.00 -0.4 .663 1.8 

significance at the *p<.05, **p<.01, ***p<.001 
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Table 8 

Parameter Estimates Predicting Aggression (unstandardized b’s) 

Model Subscale  b SE t p  VIF 

4 Main effects      

 Anxiety 0.8*** 0.08 9.7 0 1.5 

  diagnosis -0.0 0.2 -0.7 0.498 1.4 

 Interaction       

  diagnosis/anxiety 0.00 0.0 0.7 0.495 1.3 

5 Main effects      

 Avoidance 0.4*** 0.09 4.3 0 1.2 

  diagnosis 0.05** 0.02 2.7 0.008 1.2 

 Interaction       

 diagnosis/avoidance -0.0 0.0 -0.3 0.749 1.1 

6 Main effects      

 Anxiety 0.9*** 0.11 8.1 0 2.5 

 Avoidance -0.1 0.11 -0.6 0.583 2.4 

  diagnosis -0.0 0.02 -0.7 0.5 1.4 

 Interactions       

 diagnosis/anxiety 0.01 0.0 1 0.297 1.2 

  diagnosis/avoidance -0.00 0.01 -0.1 0.9 1 

 anxiety/avoidance -0.04 0.02 -1.7 0.096 1.8 
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significance at the *p<.05, **p<.01, ***p<.001 

 

 

Table 9 

Reliability – Cronbach’s alpha  

Scale  

Cronbach's 

Alpha Scale statistics  

  Mean s
2 

sd 

N of 

Items 

 Diagnostic items .97 20.1 437.3 20.9 61 

Comorbidity items .96 12 255.2 15.9 65 

Problem behavior items .90 3.3 28.4 5.3 17 

Avoidance .75 0.96 4.2 2.0 9 

Anxiety .72 1.5 5.9 2.4 11 

All Items  .98 34.3 1310.6 36.2 134 
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