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Abstract 

Over the last several decades there has been increasing recognition that symptoms of Autism 

Spectrum Disorder (ASD) vary along a continuum from absent to present and mild to severe.  

Relatives of those with autism may present with subclinical traits that do not meet diagnostic 

thresholds, but may nevertheless reflect challenges like those of people diagnosed with ASD. 

The Broad Autism Phenotype (BAP) reflects a dimensional approach to ASD that includes 

characteristics of the ‘milder but qualitatively similar’ (Hurley et al, 2007) presentation that is 

often seen in family members of those with ASD (Happé & Frith, 2020; Robinson, Koenen et al., 

2011) as well as the general population (Constantino & Todd, 2003). Understanding the 

characteristics of this subclinical group may be important for research and clinical contexts, 

including identifying affected individuals and selecting interventions that may be helpful for 

functional impairments. As such, accurate measurement of the BAP is critical. Various 

questionnaires have been used for assessing the BAP; however, the Broad Autism Phenotype 

Questionnaire (BAPQ; Hurley et al., 2007) is one of the most widely used (Beaver, 2018). 

Despite its wide use, the limited existing psychometric research on the BAPQ is mixed. Some 

research suggests problems with its internal structure and construct validity, particularly with its 

Pragmatic Language subscale (e.g., Godoy-Gimenez et al., 2018; Sasson et al., 2013a). This 

study examines the factor structure and construct validity of the BAPQ in a sample of 899 

Canadian undergraduate students who participated for course credit. Participants completed a 

series of online measures assessing the BAP, pragmatic language difficulties, executive 

functioning, and personality. Confirmatory factor analytic methods were used to examine its 

internal structure. Validity evidences based on relationships between BAPQ scores and other 

variables were examined.  Four out of five fit indices examined suggested that the 3-factor model 
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had unacceptable fit, with Pragmatic Language items contributing to misfit. Revision and/or 

deletion of certain Pragmatic Language items may improve model fit. Results of this study 

support the convergent validity of the BAPQ. The findings of this research add to the existing 

literature and may have implications for the use of the BAPQ.  

Keywords: Broad Autism Phenotype Questionnaire (BAPQ), psychometrics, internal 

structure, validity, factor analysis  
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The Factor Structure of the Broad Autism Phenotype Questionnaire in a Non-Clinical 

Sample of Canadian Undergraduate Students 

 Over the last several decades, the conceptualization and diagnosis of autism have 

undergone numerous changes; most notably from a once discrete diagnosis to one that is 

considered dimensional (Happé & Frith, 2020). Indeed, it is now recognized that autistic traits lie 

on a continuum from no symptoms to a clinical diagnosis of Autism Spectrum Disorder (ASD). 

ASD is a life-long neurodevelopmental disorder, which typically emerges during early 

childhood, and is characterized by a triad of main symptoms including social impairments, 

communication difficulties, and restricted/repetitive behaviours, interests, and activities 

(American Psychiatric Association [APA], 2013; Baron-Cohen & Wheelwright, 1999). Males 

are diagnosed with ASD more often than females at a rate of approximately 4:1, respectively 

(Mandy et al., 2012). Decades of research suggests that ASD is a heterogeneous disorder, with 

symptoms varying in presentation, type, and severity (APA, 2013). Recently, research has 

identified that subclinical ASD traits commonly present in family members of ASD probands 

can also present in the general population (e.g., Constantino & Todd, 2003; Godoy-Gimenez et 

al., 2018; Sasson et al., 2013a; Stewart & Austin, 2009; Wainer et al., 2011). This subclinical 

presentation has been termed the Broad Autism Phenotype (BAP). Indeed, the concept of the 

BAP suggests that there is a range of autistic traits that present not only in families of those with 

ASD but also in the general population. Proponents of the BAP suggest that this provides an 

opportunity to research ASD symptoms across ASD and Non-ASD populations. Using the BAP 

as another approach to ASD research may hold the potential to advance such research, 

particularly as it pertains to intervention. Accordingly, it is important that psychometrically 

sound instruments are available to assess the BAP. Various measures have been used to assess 
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the BAP, including the Autism Quotient (AQ; Baron-Cohen et al., 2001), the Social 

Responsiveness Questionnaire (SRS; Constantino et al., 2003), and the Broad Autism Phenotype 

Questionnaire (BAPQ; Hurley et al., 2007). Unlike the AQ and the SRS, the BAPQ was 

specifically developed to measure the BAP and is considered to be one of the leading 

questionnaires available for this purpose (Beaver, 2018). Moreover, the creators of the BAPQ 

suggest that it has acceptable psychometric properties (Hurley et al., 2007), and unlike the AQ 

(Austin, 2005; Bishop et al., 2004; Hoekstra et al., 2008; Stewart & Austin, 2009) and the SRS 

(Constantino et al., 2004), it has been suggested that its factor structure is consistent with its 

proposed theoretical model, which is a clear strength of this measure (Wainer et al., 2011). For 

these reasons, the BAPQ is widely used in research and clinical practice to assess BAP features. 

Despite its wide use, psychometric research on the BAPQ (Godoy-Gimenez et al., 2018; Hurley 

et al., 2007; Sasson et al., 2013a; Wainer et al., 2011) is mixed and consensus on a 

conceptualization of the BAP is lacking (Davidson et al., 2014; Wainer et al., 2011), with some 

research suggesting that its construct validity is problematic (see section on psychometric 

properties of the BAPQ; e.g., Godoy-Gimenez et al., 2018; Kim & Kim, 2022; Lorenz & Algner, 

2021; Sasson et al., 2013a). Clearly, this has the potential to jeopardize the accuracy and 

relevance of research using the BAPQ as well as clinical impressions and recommendations 

drawn using the BAPQ in clinical practice. As such, the present study aimed to examine the 

internal structure and construct validity of the BAPQ in a nonclinical sample of university 

students attending a Canadian university to provide some additional evidence for construct 

validity considerations.  

The Dimensional Nature of Autism and the BAP  

 Autism was initially conceptualized as a discrete condition and research was focussed on 
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identifying the pathognomonic characteristics associated with ASD to assist clinicians in making 

a categorical diagnosis (i.e., autism or not autism; Happé & Frith, 2020). In contrast to early 

work, research in recent decades suggests that ASD symptomatology is continuous (Robinson, 

Koenen et al., 2011; Robinson, Munir et al., 2011). Specifically, ASD is characterized by two 

main symptom domains: persistent impairments in social communication and interaction (e.g., 

difficulties maintaining a reciprocal conversation, abnormal eye contact) and restricted repetitive 

behaviours, interests, and activities (e.g., insistence on sameness, strict adherence to routines). 

As these behavioural traits are continuous, they vary in presentation, type, and severity, and the 

phenotypic presentation is unique for each person with ASD (APA, 2013, 2022). Supporting this 

spectrum, behavioural (Colvert et al., 2015; Robinson, Koenen et al., 2011) and molecular 

genetic (Massrali et al., 2018) research suggest that there is considerable genetic overlap between 

diagnosed ASD and subclinical ASD traits; with ASD representing an extreme at one end of a 

neurodevelopmental continuum (Robinson, Koenin et al., 2011). The genetic etiology of ASD is 

highly complex and no clear genetic profile has been identified as causing ASD. Hundreds of 

genes have been proposed to be implicated in the etiology of autism (Rylaarsdam & Guemez-

Gamboa, 2019), and in many cases, ASD results from numerous genetic variants exerting small 

effects that produce ASD traits. Such variants are called copy number variations (CNVs) which 

can occur de novo or be inherited (Thapar & Cooper, 2013) and are implicated in approximately 

10% of ASD cases (Geschwind, 2011). CNVs occur at the chromosomal level and consist of 

submicroscopic structural variants including duplications, deletions, translocations, and 

inversions (Marshall et al., 2008). Higher concentrations of certain variants tend to be associated 

with ASD symptomology (Pinto et al., 2010; Pizzo et al., 2019); however, it is important to note 

that CNVs are found across the entire ASD continuum and are therefore found in individuals 
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without ASD. Given that people possess many of these variants, it is not surprising that people 

without a clinical diagnosis of ASD present with subclinical features of ASD to varying degrees 

(Happé & Frith, 2020). This is especially evident in family members of ASD probands. Indeed, 

ASD is highly heritable and characteristics within the ASD symptomology triad commonly 

present in family members of those with ASD (Piven et al., 1997). Extensive genetic research 

has indicated that heritability estimates for autism range from 40% to 80% (Chaste & Leboyer, 

2012). 

Features of ASD in relatives of people with autism were recognized as early as 1943 with 

the work of Kanner, which documents unusual social behaviours in parents of children with ASD 

(PCA) and a preoccupation with “abstractions of a scientific literacy or artistic nature, and a 

limited genuine interest in people” (Kanner, 1943, p. 250). Similarly, Hans Asperger later 

suggested that ASD-like traits were commonly observed in the parents of children with ‘high-

functioning’ ASD and purported that these traits were likely biologically passed from parent to 

offspring (Deisinger & Rotatori, 2015). Then in 1977, Folstein and Rutter conducted a twin 

study which supported the role of genetics in ASD etiology and was the first study to suggest 

that ASD traits extend beyond diagnosed cases of ASD (Losh et al., 2011; Piven, 2001). Since 

then, research has continued to suggest that subclinical ASD traits tend to aggregate in families 

and are often present in PCAs. For example, family history research on and direct assessments of 

relatives of people with ASD indicate that these individuals often exhibit a history of delayed 

language development (Szatmari et al., 2000) and impairments in pragmatic language abilities, 

reading, and verbal fluency (Pilowsky et al., 2003). Moreover, certain personality traits and 

social behaviours characteristic of ASD are frequently observed in relatives of individuals with 

ASD (e.g., Lainhart et al., 2003; Szatmari et al., 2000). For instance, PCAs tend to possess traits 



FACTOR STRUCTURE OF THE BAPQ IN A NON-CLINICAL SAMPLE 13 

that resemble ASD symptomatology such as social reticence, aloofness, untactful behaviour, few 

reciprocal friendships, lower quality friendships, rigidity, anxiety, and neuroticism (Losh et al., 

2008; Micali et al., 2004).  Furthermore, a systematic review identified that between 3% and 

52% of PCAs demonstrate these subclinical traits (Rubenstein & Chawla, 2018). However, these 

phenotypic similarities tend to be milder in presentation than those present in individuals with 

ASD (Landry & Chouinard, 2016).  

This subclinical presentation is considered an intermediate phenotype which consists of 

heritable subclinical traits of a particular clinical condition (Almasy & Blangero, 2001; Gershon 

& Goldin, 1986; Gottesman & Goulde, 2003) that can indicate genetic susceptibility for that 

particular condition (Iacono, 2018). In the case of ASD, this intermediate phenotype is referred 

to as the BAP (Goldberg et al., 2005; Piven et al., 1990; Szatmari et al., 2000) and can present 

across the lifespan. Characteristics of the BAP include rigidity, broadly defined stereotyped 

behaviours and communication difficulties, impaired social skills, pragmatic language 

difficulties, emotion recognition difficulties, and aloofness (Gerdts & Bernier, 2011; Sucksmith 

et al., 2011). These traits are qualitatively similar to ASD symptoms; however, unlike ASD, all 

traits may not present in those with the BAP. More specifically, a diagnosis of ASD requires that 

the diagnostic threshold be met in that the individual presents with the required minimum 

number of symptoms in each symptom category as per diagnostic criteria (e.g., APA, 2013, 

2022); in contrast, someone with the BAP may only present with a subset of these 

symptoms/traits (Pickles et al., 2000; Szatmari et al., 2000). This suggests that the main 

symptom categories of ASD may be influenced by different causal factors (Ronald et al., 2006). 

Individuals who score above a particular threshold on a measure of the BAP are suggested to 

possess BAP traits and are considered BAP+.  Moreover, the BAP tends to be more common in 
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males than females (Hurley et al., 2007; Seidman et al., 2011), which mirrors the ASD diagnostic 

ratio (Mandy et al., 2012).  

Inherent in the term ‘spectrum,’ there is increasing recognition that the BAP is not 

restricted to relatives of ASD probands, but rather ASD symptoms and traits are continuously 

distributed amongst the general population (Constantino & Todd, 2003; Hoekstra et al., 2007; 

Landry & Chouinard, 2016; Stewart & Austin, 2009; Robinson, Munir et al., 2011; Wheelwright 

et al., 2010). Within this continuum, ASD-like traits can range from zero or few to enough traits 

to meet diagnostic criteria for ASD. For example, in a study examining the presence of elevated 

BAP characteristics among parents with and without a child with ASD, like PCAs, parents of 

children without ASD also demonstrated elevated BAP features. More specifically, 22% of 

fathers and 9% of mothers of a child without ASD were found to exhibit elevated BAP features 

compared to 33% of fathers and 23% of mothers of a child with ASD (Wheelwright et al., 2010). 

Considering that this sample only consisted of parents, these findings likely underestimate levels 

of the BAP in the general population. This underestimation is supported by research suggesting 

that mate selection and opportunities to reproduce may be negatively influenced by BAP traits, 

especially those relating to social communication and the ability to form and maintain mutually 

satisfying interpersonal relationships. In turn, this may result in fewer people with BAP traits 

reproducing and in turn becoming parents (Bailey et al., 1998). As such, studies only using 

samples consisting of parents may not identify more severe phenotypes and including people 

who are not parents may yield higher BAP estimates (Landry & Chouinard, 2016). Moreover, 

like ASD, BAP traits in the general population are relatively stable across time (Robinson, Munir 

et al., 2011). 

Advantages of Studying the BAP 
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Individuals with ASD experience impairments across the lifespan in various domains 

such as social (APA, 2013, 2022), educational (e.g., Gurbuz et al., 2019), and occupational 

functioning (Robertson, 2010). Additionally, mental (e.g., anxiety, depression; Bellini, 2004; 

Hudepohl et al., 2013; Vickerstaff et al., 2007) and physical health (e.g., respiratory conditions, 

allergies; Gurney et al., 2006) conditions are highly prevalent in the ASD population when 

compared to those without ASD. Indeed, individuals with ASD tend to be higher health service 

users compared to those without ASD (Gurney, 2006). Taken together, these factors can 

adversely impact quality of life and restrict life satisfaction for these individuals. As such, 

research aimed at elucidating this highly complex condition and developing and enhancing 

existing approaches to supporting people with ASD is paramount.    

Unfortunately, ASD research faces several barriers. First, it is well-accepted that ASD 

has a highly complex genetic etiology involving a non-Mendelian inheritance pattern in which 

numerous genes interact to create a predisposition to ASD (e.g., Bailey et al., 1995; Folstein & 

Rutter, 1977). As a consequence of this complexity and heterogeneity, traditional approaches to 

genetic research (e.g., genetic association research with participants with ASD) may be more 

difficult to conduct and potentially less fruitful. This complicates genetic research, and, 

consequently, the genetic etiology of ASD remains obscure (Betancur, 2011; Jeste & Geschwind, 

2014). One approach to overcoming this barrier is to adopt an alternative approach to research in 

which intermediate phenotypes are the focus of study. This approach has “the potential to assist 

in the genetic dissection of psychiatric diseases” and has been used to study other genetically 

complex conditions such as schizophrenia (Gottesman & Gould, 2003, p. 638; Risch et al., 1999; 

Jones & Szatmari, 2002; Pickles et al., 1995). Given that the BAP represents an intermediate 

phenotype, it may offer a promising alternative approach to the genetic and biological dissection 
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of ASD. Indeed, examinations of the qualitative and quantitative differences (e.g., regarding 

genetic factors, patterns of skill and impairment) between those diagnosed with ASD and those 

who demonstrate the BAP may suggest factors that are uniquely involved in causing ASD 

(Landry & Chouinard, 2016). This is made possible by the fact that individuals with the BAP 

may only present with one BAP trait (e.g., rigidity) unlike ASD where multiple symptoms are 

required in each domain (APA, 2013, 2022). This, combined with the finding that BAP 

symptoms are correlated with qualitatively similar ASD symptoms, but not with dissimilar 

symptoms, suggests that a BAP approach may allow each symptom domain to be studied in 

greater isolation with greater ease and precision. Furthermore, this approach would allow 

researchers to target discrete areas of impairment, and, thus, findings of this research may extend 

to other clinical conditions with similar impairments or individuals experiencing similar 

impairments in the absence of a clinical diagnosis. This is in line with biological research 

suggesting that psychological disorders exist on a spectrum and overlap. Likewise, this approach 

is consistent with recommendations made by the National Institute of Mental Health (2013) and 

others (e.g., Adam, 2013; Craddock & Owen, 2010) to focus research on biomarkers, symptoms, 

and impairments instead of diagnostic categories which are consistently unsupported by genetic 

and neuroscientific research and are subject to change with new editions of diagnostic manuals 

(Adam, 2013).  

Another advantage to studying the BAP is that it offers a larger pool of potential research 

participants compared to research using participants with ASD. Indeed, people with ASD are 

considered a “hard to reach” population in that recruiting participants with ASD is often time-

consuming, laborious, and often results in small sample sizes compared to research with 

typically developing participants (Haas et al., 2016). This frequently results in smaller than 
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desired sample sizes as large sample sizes are often required for various statistical analyses, and, 

consequently, is often cited as a limitation in the ASD literature. This places limitations on 

conclusions that can be drawn from the results of ASD research, particularly in genetic research 

which requires extensive samples (Landry & Chouinard, 2016). One potential approach to 

addressing the sample size limitation plaguing ASD research is to recruit members from the 

general population who demonstrate the BAP due to large sample sizes being easier to recruit. 

This could significantly increase the power of these studies to identify candidate genes involved 

in ASD (Ingersoll & Wainer, 2014). Given the value of using the BAP as an alternative approach 

to ASD research and to enhancing our understanding of typical development, there is increasing 

research focused on BAP measurement, albeit further psychometric research is needed. 

The Broad Autism Phenotype Questionnaire (BAPQ) 

Various measures have been developed to quantify the BAP. Initially, the BAP was 

assessed via clinical interviews that were intended for use with relatives of individuals with ASD 

(e.g., Dawson et al., 2007). This approach soon fell out of favour in research given that clinical 

interviews are time intensive and require clinical training, which can be costly. Evidently, this 

was not a feasible measurement approach for research purposes. Within the last 20 years, various 

advances have been made in BAP measurement, particularly with the advent of relatively brief 

questionnaires designed to measure the BAP. This approach is now routinely used as it allows 

for the measurement of BAP traits that is time and cost-effective (Landry & Chouinard, 2016). 

Self-reports, informant-reports, and clinician rating scales have been developed for measuring 

BAP traits. Given the availability of various report forms, a multiple informant or ‘best-estimate’ 

approach, which collects information from multiple sources, is considered the most appropriate 

assessment approach (Davidson et al., 2014; Seidman et al., 2011; Sucksmith et al., 2011). Some 
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of the most widely used BAP questionnaires include the AQ (Baron-Cohen et al., 2001), the SRS 

(Constantino, 2002), and the BAPQ (Hurley et al., 2007). As previously mentioned, the BAPQ is 

considered one of the leading available measures of the BAP as it was specifically developed to 

measure the BAP (Beaver, 2018). 

The BAPQ was developed using direct clinical interviews of PCAs using the Modified 

Personality Assessment Schedule – Revised (MPAS-R; Piven et al., 1997) and the Pragmatic 

Rating Scale (PRS; Hurley et al., 2007). The BAPQ consists of three subscales: Aloof, Rigid, 

and Pragmatic Language. These subscales reflect the ASD symptom triad detailed in the DSM-

IV-TR (i.e., social impairment, language/communication impairment, and restricted/repetitive 

behaviours), with Aloof corresponding to social impairment, Pragmatic Language corresponding 

to language/communication impairment, and Rigid corresponding to restricted/repetitive 

behaviours. On the BAPQ, Aloof traits are defined as “a lack of interest in or enjoyment of social 

interaction”, Pragmatic Language difficulties refer to “deficits in the social aspects of language, 

resulting in difficulties communicating effectively or in holding a fluid, reciprocal conversation”, 

and Rigid traits are defined as “little interest in change or difficulty adjusting to change” (Hurley 

et al., 2007, p. 1681; see Methods section for additional information about the BAPQ). 

Considering the way that the creators of the BAPQ define Aloof traits, this subscale may only 

capture one of the patterns of social impairments that can be present for those on the ASD 

continuum. Indeed, as proposed by Wing & Gould (1979) and supported by subsequent research 

(e.g., Scheeren et al., 2012) three patterns of social impairment can present in ASD and tend to 

be associated with symptomatology severity. These patterns include: (1) “social aloofness” in 

which individuals tend to refrain from seeking out social interaction and may not respond to the 

interaction attempts of others, (2) “passive interaction” in which individuals do not seek out 
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social interaction but respond appropriately when socially engaged by others, and (3) “active, but 

odd interaction” in which individuals desire and enjoy social interaction but may engage with 

others in ways that are ineffective (Wing & Gould, 1979). The way in which aloof traits have 

been operationalized in the BAPQ appears to only reflect the first of the three social impairment 

patterns proposed by Wing and Gould (1979). As such, one may wonder whether the BAPQ 

Aloof subscale fully maps onto the full range of social impairments that may be present for those 

with ASD, and possibly those with the BAP.  

Some research (e.g., Austin, 2005; Godoy-Gimenez et al., 2018) indicates that BAP traits 

overlap with other personality traits such as the five-factor model of personality (i.e., Openness, 

Conscientiousness, Extraversion, Agreeableness, Neuroticism; Costa & McCrae, 1992). Indeed, 

many early studies on the BAP focussed on the relationship between subclinical ASD traits and 

personality (Piven et al., 1997). Since that time, research has indicated that certain personality 

traits tend to be associated with BAP traits in family members of people with ASD, including 

shyness, aloofness, unresponsiveness, rigidity, suspiciousness, hypersensitivity to criticism, 

impulsivity, anxiousness, self-consciousness, and eccentricity (Lainhart et al., 2003; Losh et al., 

2008; Murphy et al., 2000; Piven et al., 1997). More recently, the relationship between the BAP 

and the five-factor model of personality has been examined in the general population. For 

example, when the BAP was measured with the AQ, researchers found that BAP traits are 

associated with lower levels of Extraversion, Openness, Conscientiousness, and Agreeableness, 

and higher levels of Neuroticism (Austin, 2005; De Pauw et al., 2011; Schriber et al., 2014; 

Wakabayashi et al., 2006). These findings have been supported by subsequent research which 

assessed the relationship between the five-factor model of personality and a BAP score derived 

from three measures of the BAP (AQ, SRS, and BAPQ) in a college sample (Wainer et al., 
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2011). Moreover, when using the BAPQ, Aloof traits (high score is interpreted as a low level of 

Aloof traits) have been found to be strongly and positively associated with Extraversion but 

moderately and positively associated with Agreeableness (Godoy-Gimenez et al., 2018). 

Furthermore, Rigid traits were shown to have low to moderate associations with Openness 

(Godoy-Gimenez et al., 2018). These research findings suggest that certain personality traits are 

part of the BAP’s nomological network, and consequently, have appropriately been included in 

psychometric investigations of the BAPQ, particularly its construct validity. 

Psychometric Properties of the BAPQ 

Factor analysis is a method used to determine a test’s internal structure and nomological 

network as it is developed and for subsequent psychometric analyses (e.g., construct validity 

evaluations). The achievement of simple structure, in which items load onto one and only one 

factor, is a primary aim as it indicates which items should be scored together and therefore 

compose a test scale reflecting a unified construct (Furr & Bacharach, 2014). Factor loadings 

(i.e., the association between a test item and a factor) are interpreted as correlations or regression 

weights and can range between -1 and +1. An examination of factor loadings helps to reveal the 

psychological meaning of a factor. Specifically, a factor derives its meaning based on the items 

that cluster together and load onto it (Furr & Bacharach, 2014). Thus, if items are assumed to 

measure a particular construct, they should demonstrate simple structure by only loading onto the 

factor that represents that construct. Items that either do not sufficiently load (i.e., have weak 

factor loadings) or cross-load onto other factors may not accurately capture the underlying 

construct, suggesting that they may need to be revised or discarded. This has implications for the 

scoring, evaluation, and use of a psychological measure. Despite the wide use of the BAPQ, 

emerging research provides mixed evidence regarding its psychometric properties. Indeed, while 
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some research indicates strong validity (e.g., concurrent, incremental) and reliability (e.g., 

internal consistency, interrater, test-retest) of the BAPQ, (e.g., Bang et al., 2022; Hurley et al., 

2007; Ingersoll et al., 2011; Sasson et al., 2013) other research suggests questionable 

psychometric properties (Godoy-Gimenez et al., 2018; Kim & Kim, 2022; Lorenz & Algner, 

2021; Nayar et al., 2018; Sasson et al., 2013a). Specific issues and psychometric challenges of 

the BAPQ are discussed in detail on pages 22 to 27. 

Psychometric strengths. Hurley et al. (2007) report that the BAPQ has acceptable 

psychometric properties. More specifically, it has been validated against direct clinical 

interviews and assessment data and its items have been suggested to have good reliability and 

validity (Hurley et al., 2007; Ingersoll et al., 2011; Sasson et al., 2013). Considering that the 

BAPQ was specifically designed to quantify the BAP, it has convergent validity with other 

measures of BAP traits such as the AQ and the SRS (Hurley et al., 2007; Ingersoll et al., 2011; 

Sasson et al., 2013), and has acceptable internal consistency for the total scale (𝛼 =  .95) and 

subscales (Aloof: 𝛼 =  .94; Rigid: 𝛼 =  .91; Pragmatic Langauge: 𝛼 =  .85). Due to being 

validated against clinical assessment data, it may have greater sensitivity to individual BAP traits 

compared to the SRS which only assesses the BAP as a single construct reflecting social 

functioning (Davidson et al., 2014). Furthermore, during the development of the BAPQ, optimal 

cut-off scores were developed for each subscale to ensure that both sensitivity and specificity 

were maximized. This resulted in good sensitivity and specificity; with both at or above 70% for 

all three subscales (Hurley et al., 2007). As the BAPQ is a continuous measure with low floors 

and high ceilings, it is well-suited for indexing BAP trait severity, ranging from subclinical to 

clinical levels. As such, it is capable of assessing a wide range of trait/symptom severity in both 

individuals with ASD and typically developing individuals (Ingersoll et al., 2011).  
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Psychometric limitations. While the BAPQ is frequently used in research and clinical 

practice, several issues may limit its usefulness. Indeed, some researchers have called into 

question whether the BAPQ accurately and comprehensively assesses BAP characteristics 

(Nayar et al., 2018). For example, Nayar and colleagues (2018) suggest that the BAPQ may 

under classify the BAP compared to direct assessment measures. In their study, they recruited 

PCAs and compared the proportion of the sample identified as presenting with the BAP (i.e., 

BAP+) across direct assessments (ADOS, ADI-R, and the Pragmatic Rating Scale-School Age) 

and the BAPQ. They found that the BAPQ identified fewer PCAs as BAP+ compared to the 

direct assessment measures. Nayar et al. (2018) also found that correlations between parents’ 

clinical-behavioural symptom scores and their children’s scores were more robust when 

measured by direct assessments. The results of this research suggest that individuals who are 

BAP+ may not be accurately identified as such if assessed with the BAPQ. Existing direct 

assessments have undergone extensive development and are considered the gold-standard of 

ASD symptomatology assessment. In contrast, the BAPQ is relatively newer than many direct 

assessment measures, and, consequently, research on the BAPQ is still emerging. Considering 

that the BAPQ is one of the leading BAP measures and is widely used in research and clinical 

practice (Beaver, 2018), these findings support the need for further research focussed on measure 

development and psychometric improvements.  

One such area requiring additional focus is the internal structure and validity of the 

BAPQ. The creators of the BAPQ report that it has a three-factor structure with correlated factors 

(i.e., Aloof, Rigid, and Pragmatic Language; Hurley et al., 2007). As previously mentioned, this 

proposed factor structure has generally been supported by subsequent research (e.g., Bang et al., 

2022; Ingersoll et al., 2011; Sasson et al., 2013a; Wainer et al., 2011); however, the Pragmatic 
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Language factor has been identified as problematic in some studies. Specifically, a few studies 

have reported that items on the Pragmatic Language factor fail to demonstrate simple structure 

due to inadequate item loadings or cross-loadings (Godoy-Gimenez et al., 2018; Kim & Kim, 

2022; Lorenz & Algner, 2021; Sasson et al., 2013a). For example, Godoy-Gimenez and 

colleagues (2018) conducted a confirmatory factor analysis (CFA) to test the three-factor 

structure (i.e., Rigid, Aloof, and Pragmatic Language), with primary loadings, of a Spanish 

version of the BAPQ using a sample of 349 undergraduate students (26% male; 73.9% female) 

and found that factor loadings on the Pragmatic Language factor were low to moderate, with four 

out of 12 items failing to have adequate loadings (i.e., the items had non-significant loadings for 

Pragmatic Language). This suggests that these items may not accurately capture pragmatic 

language abilities. Furthermore, when examining local fit related to factor loadings, half the 

items on the Pragmatic Language subscale had modification indices greater than 10, indicating 

local misfit. In regards to global fit, modification indices suggested that the main contributors to 

global misfit were items on Pragmatic Language. This is in line with earlier research which 

suggested that the comparative fit index (CFI) of the BAPQ are unacceptable (Broderick et al., 

2015). Due to the poor fit associated with the Pragmatic Language factor, Godoy-Gimenez and 

colleagues (2018) examined an alternative model with Pragmatic Language removed. They 

found that model fit improved, supporting the use of the Aloof and Rigid factors, but not the 

Pragmatic Language factor. Considering these findings, Godoy-Gimenez et al. (2018) suggest 

that it is unadvisable to use Pragmatic Language scores to represent or infer pragmatic language 

abilities. 

Other research has also revealed problematic factor loadings on Pragmatic Language. 

Indeed, Sasson and colleagues (2013a) attempted to replicate and extend the original research on 
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the BAPQ conducted by Hurley et al. (2007). Specifically, exploratory factor analysis (EFA) was 

used to examine the content and structure of the BAPQ subscales in a sample of parents of 

children with a DSM-IV diagnosis of Autistic Disorder, Asperger’s Disorder, or Pervasive 

Developmental Disorder Not Otherwise Specified, using maximum likelihood discrepancy 

function and target rotation on both self and informant versions. A three-factor structure was 

supported, accounting for 45% of the variance for informant ratings and 39% of the variance for 

self-ratings. However, on the self-report version, one third of the items (items 7, 10, 11, and 21) 

proposed to measure pragmatic language failed to load onto their respective factor or cross-

loaded. Furthermore, its internal consistency, while acceptable, was the lowest of all three 

subscales (Aloof: 𝛼 = 0.92; Rigid: 𝛼 = 0.86; Pragmatic Language: 𝛼 = 0.80). Taken together, 

the results of this research suggest that items on the Pragmatic Language subscale may not be 

measuring perceived pragmatic language abilities as intended. For example, on the self-report 

version, item 7 (“I am in tune with the other person during conversation”), item 11 (“I feel 

disconnected or out of sync in conversations with others”) have significant loadings on both 

Pragmatic Language and Aloof, despite being proposed to assess pragmatic language difficulties 

(Sasson et al., 2013a). Moreover, item 10 (“My voice has a monotone sound to it”) has a stronger 

loading on Aloof than Pragmatic Language despite its inclusion on the Pragmatic Language 

subscale. This suggests that these items may also be assessing aspects of aloofness rather than 

primarily pragmatic language. Additionally, item 21 (“I can tell when someone is not interested 

in what I am saying”) fails to load on any factor. Taken together, these findings indicate that 

these items may not accurately assess pragmatic language (Godoy-Gimenez et al., 2018; Sasson 

et al., 2013a).  

Indeed, in contrast to the face validity purported by BAPQ creators (Hurley et al., 2007), 
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it appears that several Pragmatic Language items lack face validity. For example, while the 

creators of the BAPQ suggest that the Pragmatic Language subscale assesses “deficits in the 

social aspects of language, resulting in difficulties communicating effectively or in holding a 

fluid, reciprocal conversation” (Hurley et al., 2007, p. 1681), some items appear to reflect 

executive functioning rather than the social use of language. Executive functions are cognitive 

processes that support goal-oriented behaviours such as planning, regulating, sequencing, 

learning, and performing tasks and behaviours (Ahmed & Miller, 2011; Baggetta & Alexander, 

2016). These processes consist of sub-processes such as working memory, problem solving, 

shifting/cognitive flexibility, and inhibitory control (Baggetta & Alexander, 2016; Foy & Mann, 

2013), and influence outcomes in a variety of areas such as social, academic, and occupational 

functioning (Baggetta & Alexander, 2016). While pragmatic language abilities likely involve 

executive functions (Akbar et al., 2013; Blain-Brière et al., 2014; Hutchison et al., 2020), one 

could argue that several Pragmatic Language items on the BAPQ better tap aspects of executive 

functioning than pragmatic language abilities. For example, item 11 which references feelings of 

disconnection or being “out of sync”, is ambiguous and may better reflect self-regulation in 

conversation than the social use of language. Furthermore, item 32 (“I lose track of my original 

point when talking to people”) may better tap working memory abilities than the social use of 

language (i.e., pragmatic language). Additionally, item 4 (“It’s hard for me to avoid getting 

sidetracked in conversations”) may better reflect aspects of working memory and inhibitory 

control than pragmatic language. Given that it is well-supported that some individuals with ASD 

experience impairments in executive functioning (e.g., Hill, 2004), it is plausible that these 

deficits would extend to subclinical presentations. Thus, it is possible that executive functioning 

deficits may be a fourth component of the BAP.  Indeed, several studies have suggested that 
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specific cognitive deficits are part of the BAP (e.g., Fombonne et al., 1997; Gökçen et al., 2016). 

Much of this research has focussed on weak central coherence, social cognition deficits, and 

executive functioning difficulties, all of which are implicated in the etiology of ASD (Best et al., 

2008). The research regarding executive functioning impairments in people with the BAP is 

mixed and most of the extant research has been concerning relatives of individuals with ASD. 

For example, some research suggests that first-degree relatives of people with ASD experience 

executive functioning deficits (Hughes et al., 1997; Piven & Palmer, 1997; Warren et al., 2012), 

while other studies have failed to replicate these findings (e.g., Losh et al., 200; Pilowsky et al., 

2007). The research evidence regarding executive functioning in members of the general 

population with the BAP is also mixed (e.g., Best et al., 2008; Kunihira et al., 2006). As such, 

the relationship between executive functioning skills and the BAP is inconclusive and further 

research is needed to inform whether deficits in executive functioning are a part of the BAP 

expression.  

The aforementioned structural and validity-related issues are undesirable as they make 

interpretation of scores difficult. The questionable internal structure and construct validity of the 

BAPQ is concerning considering the wide use of this measure and has implications for its use in 

both research and clinical settings. Indeed, the BAPQ is increasingly used in a variety of 

countries and has been translated into several different languages (e.g., Spanish, Chinese, 

Korean, German, Swedish; Bang et al., 2021; Godoy-Gimenez et al., 2018, Kim & Kim, 2022; 

Lin et al., 2021; Lorenz & Algner, 2021). Research evaluating the psychometric properties of the 

BAPQ has primarily been conducted in the United States (e.g., Hurley et al., 2007; Ingersoll et 

al., 2011; Sasson et al., 2013a) or with versions of the BAPQ that have been translated into other 

languages. It is uncertain whether the psychometric properties of the BAPQ would be similar 
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when used with English-speaking Canadians given the impact that culture can have on trait 

development (e.g., Canadian versus American, individualistic cultures versus collectivist 

cultures) and perhaps the expression of BAP characteristics.  

At present, there is a paucity of research examining the internal structure and construct 

validity of the BAPQ, and considering that extant findings are mixed, researchers have called for 

additional examinations of the psychometric properties of the BAPQ. Indeed, the literature base 

available to inform the English-speaking Canadian context is even more limited. Given the 

aforementioned problems with item loadings on the Pragmatic Language subscale of the BAPQ, 

suggesting poor construct validity, and the lack of research focused on examining and improving 

the psychometric properties of the BAPQ, the present study attempts to address this by 

examining some sources of evidence for construct validity. The results of the present study may 

have implications for the use of the BAPQ in research and clinical contexts in both Canada and 

countries beyond. 

Study Objectives 

Using a sample of undergraduate students, this study examined the factor structure of the 

self-report version of the BAPQ. Specifically, this study examined whether the actual internal 

structure of the self-report version of the BAPQ matches the proposed three-factor structure with 

primary loadings (Hurley et al., 2007). Second, internal consistency was examined for the total 

scale as well as each subscale. Third, given that some research has suggested that the Pragmatic 

Language factor lacks simple structure, this study evaluated the construct validity of the BAPQ, 

with a particular focus on the Pragmatic Language subscale, to inform whether Pragmatic 

Language items are accurately measuring pragmatic language or whether they are examining 

related constructs, such as executive functioning. To examine its construct validity, associations 
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between Pragmatic Language and several constructs were examined, including self-reports of 

pragmatic language and executive functioning. Fourth, given that previous research has 

supported associations between the BAP and the five-factor model of personality, to further 

examine the construct validity of the BAPQ, associations between the BAPQ and a measure of 

personality were also examined. Fifth, this study evaluated whether the BAPQ is robust across 

biological sex to determine whether this measure is assessing the BAP similarly across males and 

females. To my knowledge, this is the first study examining the psychometric properties of the 

BAPQ in a Canadian sample and thus serves to inform the English-speaking Canadian context. 

Method 

Participants 

 In determining sample size, a minimum of 10 participants per item is required to perform 

a CFA (MacCallum et al., 1996). Given that the BAPQ has 36 items, a minimum of 360 

participants would need to be recruited. However, after taking into account all pairwise 

comparisons and 36 variances, 666 pieces of information needed to be entered into the model 

and several parameters needed to be estimated, such as factor loadings, residual variances, and 

factor correlations. Given this, a sample size of at 720 would be needed to increase the likelihood 

of successful data fit. Nine hundred undergraduate students attending the University of Manitoba 

were recruited to take part in this study. Participants were introductory psychology students who 

signed up to participate in this study for course credit. While university students are a 

convenience sample, it is also a population that is well-suited to this study’s aims as it provides 

access to a large non-clinical sample. Eight hundred and ninety-nine participants of the 900 

recruited were eligible to participate.  

Exclusion criteria  
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Participants were not eligible to participate in this study if they had a prior diagnosis of 

ASD or a related developmental disorder (e.g., Asperger disorder), a history of severe 

psychopathology (e.g., schizophrenia), or significant brain injury requiring hospitalization as 

these conditions may produce effects that could confound the results. Additionally, participants 

who were not fluent in English (determined by participants’ response to a screening question in 

the online research study portal) were not eligible to participate as this study used an English 

version of the BAPQ and difficulties communicating in English may act as a potential confound, 

particularly as this study involves the examination of self-perceived pragmatic language abilities. 

Participants were screened for these exclusion criteria with pre-screening questions in the online 

program used for introductory psychology research participation at the University of Manitoba 

(i.e., SONA System). Participants who answered in the affirmative to these pre-screening 

questions were filtered out and not eligible to participate. The collection of participant’s health 

information (e.g., mental health diagnoses) allowed for an additional check (e.g., if they 

indicated they had a diagnosis of ASD, schizophrenia). One participant was excluded as they 

indicated that they had a diagnosis of ASD and thus did not meet eligibility criteria, resulting in 

the final sample size of 899 participants. Demographic characteristics of the sample can be found 

in Table 1. 

Study Design and Procedures 

 This quantitative study utilized a correlational research design in that data was collected 

to examine the relationships amongst variables of interest using confirmatory factor analysis, 

correlation, and multiple regression (see Data Analysis below). More specifically, an online 

survey, consisting of questionnaires intended to measure the variables of interest, was used for 

data collection.  
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Participants completed an online questionnaire created using Qualtrics, which consisted 

of demographic questions, the BAPQ (Hurley et al., 2007); the Communication Checklist – Self-

report (CC-SR; Bishop et al., 2009), a self-report of pragmatic language abilities; the Amsterdam 

Executive Functioning Inventory (AEFI; Van der Elst et al., 2012), a self-report of executive 

functioning; and The Big Five Personality Inventory (BFI; John et al., 1991), a self-report of 

personality. The online questionnaire did not reference the titles of these measures to decrease 

the likelihood that titles could influence participants’ responses, but instead included 

abbreviations of the measure names. Due to the COVID-19 pandemic, the online questionnaire 

was not administered on the University of Manitoba campus and instead was completed remotely 

from a location of the participants’ choosing. Data was collected between June 2021 and 

December 2021. This research was approved by the University of Manitoba Fort Garry Campus 

Research Ethics Board.     

Measures 

Broad Autism Phenotype Questionnaire (BAPQ)  

The BAPQ (Hurley et al., 2007) is a 36-item measure intended to assess the BAP. It is 

available in a self-report version and an informant version; however, the present study only 

examined the self-report version. It consists of three subscales, including: Aloof, Rigid, and 

Pragmatic Language. Each subscale is composed of 12 items (Aloof items: 1, 5, 9, 12, 16, 18, 23, 

25, 27, 28, 31, and 36; Rigid items: 3, 6, 8, 13, 15, 19, 22, 24, 26, 30, 33, and 35; Pragmatic 

Language items: 2, 4, 7, 10, 11, 14, 17, 20, 21, 29, 32, and 34) which can be averaged to provide 

summary scores for each subscale. Summary scores can range from one to six, with higher 

scores suggesting a higher level of that particular trait (Davidson et al., 2014). A total score can 

also be computed by averaging all 36 items. For each item, respondents are asked to rate the 
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extent to which each item applies to them on a 6-point Likert-type scale, ranging from 1 (Very 

rarely) to 6 (Very often). Items do not provide a neutral response option, forcing respondents to 

rate their responses above or below neutral. In an attempt to prevent a response set bias, several 

items are reverse scored, including 1, 3, 7, 9, 12, 15, 16, 19, 21, 23, 25, 28, 30, 34, and 36. When 

completing the questionnaire, respondents are asked to base their responses on interactions they 

have with most people and not just special relationships (e.g., immediate family members) and 

the way that they have behaved during most of their adult life rather than specific time periods. 

Additionally, respondents are instructed to take their best guess if unsure how to answer an item. 

As mentioned, extant research is unclear regarding its psychometric properties. Hurley et al. 

(2007) suggest that the BAPQ is an efficient and valid measure for identifying individuals with 

the BAP in both males and females. The creators of the BAPQ suggest that a mean score of 3.15 

or higher indicates the presence of the BAP (i.e., BAP +; Hurley et al., 2007). More recently, 

Sasson et al. (2013) proposed a clinical cut-off for females of 3.17 and for males of 3.55, 

suggesting that the higher cut-offs would result in fewer false positives. The BAPQ has 

frequently been used in research using university student samples (e.g., Godoy-Gimenez et al., 

2018; Kim & Kim, 2022; Kurtz et al., 2023). 

Amsterdam Executive Function Inventory (AEFI) 

The AEFI is a 13-item self-report measure of executive functioning, originally intended 

for use with adolescents (Van der Elst et al., 2012). Items on this scale are rated on a three-point 

Likert-type scale in which participants rate the extent to which they believe a response is true of 

them (1 = Not true; 2 = Partly true, 3 = True). It consists of three factors, including: Attention, 

Self-Control and Self-Monitoring, and Planning and Initiative. More recently, this measure was 

adapted for use with young adults (Baars et al., 2015) and research suggests that its scores have 
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acceptable psychometric properties (Van der Elst et al., 2012). Coefficient alphas for the adapted 

version ranges between 0.65 and 0.78, based on a sample of first-year university students in the 

Netherlands (Baars et al., 2015). 

The Big Five Personality Inventory (BFI)  

The BFI is a self-report measure assessing five personality dimensions: Openness, 

Conscientiousness, Extraversion, Agreeableness, and Neuroticism. It consists of 44 items and is 

a relatively brief measure compared to other multidimensional personality inventories, taking 

approximately five minutes to complete. Respondents rate the extent to which they agree with 

each item using a 5-point Likert scale, ranging from 1 (Disagree Strongly) to 5 (Agree Strongly; 

John et al., 1991). Scores on the BFI are suggested to have acceptable psychometric properties 

(Arterberry et al., 2014; John et al., 1991) and the BFI has been widely used in social sciences 

research, including with university student samples. Coefficient alphas for each of the five 

personality facets are suggested to be as follows: Extraversion (.86), Agreeableness (.79), 

Conscientiousness (.82), Neuroticism (.87), and Openness (.83; John et al., 2008). Research 

evidence is in support of using the BFI across various cultures even when translated into 

languages other than English (John et al., 2008). 

Communication Checklist – Self-Report (CC-SR)  

The CC-SR (Bishop et al., 2009) is a 70-item self-report measure of communication 

difficulties intended for use with older children and adults (ages 10 – 80 years). It consists of 

three subscales, including: Structural Language, Pragmatic Language, and Social Engagement. 

The present study only used the Pragmatic Language subscale to assess self-perceived pragmatic 

language abilities. The Pragmatic Language subscale consists of 22 items and measures the 

degree of respondents’ appropriate pragmatic language use (e.g., “I am told I keep going on 
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about things no one else is interested in” and “I copy what other people say”).  Respondents are 

asked to rate the frequency with which each item corresponds to themselves using the following 

response options: 0 (less than once a week, or never), 1 (at least once a week, but not every day), 

2 (once or twice a day), or 3 (several times a day, or always). The CC-SR has been standardized 

and normed. Each subscale has a standard score with a mean of 10 and a standard deviation of 3. 

Moreover, z-scores, scaled scores, and percentiles are available for each subscale. Higher raw 

scores and lower scaled scores suggest more communication difficulties. This subscale has 

acceptable psychometric properties, with an alpha coefficient of 0.88, and requires 

approximately 5 to 8 minutes to complete (D. Bishop, personal communication, July 13, 2020).  

Data Analysis 

 Descriptive statistics were used to examine the characteristics of the sample. To 

determine whether the actual internal structure of the self-report version of the BAPQ matches 

the proposed three-factor structure with primary loadings (Hurley et al., 2007), confirmatory 

factor analysis was used. To examine the internal consistency of the total scale as well as each 

subscale, coefficient alpha was used. To evaluate the construct validity, specifically convergent 

validity, of the BAPQ, Pearson correlations and multiple regression analyses were used. Lastly, 

to determine whether the BAPQ is robust across biological sex, measurement invariance, across 

multiple levels, was examined (see Results section for more detailed information about the 

analyses conducted). 

Results 

Participant Characteristics 

BAPQ data were obtained from 899 undergraduate students (M = 21.30 years old, SD = 

11.71 years old) in introductory psychology at the University of Manitoba. Sociodemographic 
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information is included in Table 1. Information was also collected regarding whether participants 

had been diagnosed with a mental health condition(s) and whether they had a family history of 

ASD, which can be found in Tables 2 and 3, respectively. The means and standard deviations for 

the total scores and subscale scores for all measures are reported in Table 4. 

BAPQ Psychometrics 

Internal Consistency Reliability  

Coefficient alpha is the most commonly used reliability estimate in social sciences and 

behavioural research. Alternative reliability estimates have been proposed, largely within the 

omega family, which tend to be computed within a factorial analysis framework. These include 

omega total, omega RT, and omega h. Omega total is the ratio of the true score variance to the 

total variance. Omega total has been found to perform similarly to alpha, and can be thought of 

as a more generalized form of alpha (Xiao & Hau, 2023). In contrast, omega RT tends to be 

more complex than omega total and often results in higher reliability estimates (McNeish, 2018). 

Finally, omega h evaluates reliability through computing the strength of the general factor while 

controlling for the influence of group factors (Xiao & Hau, 2023). While alternative reliability 

estimates exist, it has been cautioned that no single index is appropriate to use with all data 

types. Despite its wide use being called into question in prior research (e.g., McNeish, 2018), 

emerging evidence suggests that under certain conditions, alpha is an acceptable choice. More 

specifically, when data meets the assumption of normality or is not severely non-normal, when 

the scale is relatively strong (i.e., generally strong factor loadings), and the scale has five or more 

points, alpha should provide an accurate reliability estimate for continuous scales (Xiao & Hau, 

2023). Given that the BAPQ meets the prior considerations, coefficient alpha was selected as a 

reliability estimate in the present study. Coefficient alpha also has two statistical assumptions 
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based on classical test theory including that the test is unidimensional and that the items are tau-

equivalent. Coefficient alpha is fairly robust to violations of these assumptions when sample size 

is large, still providing fairly accurate reliability estimations (Edwards et al., 2021). Moreover, 

simulation studies suggest that even when tau-equivalence is violated, the negative bias on 

coefficient alpha is minimal and alpha may actually outperform other reliability estimates 

(except omega) when considering the distance from the population reliability estimate (Edwards 

et al., 2021). Simulation studies also indicate that the number of items within a scale impacts 

reliability, with more items serving to protect against a downward-biased coefficient alpha 

(Green & Yang, 2009). Thus, despite the BAPQ being a multidimensional test (i.e., a test with 

higher-order factors; a second-order factor model) with correlated factors (and thus not meeting 

the assumption of unidimensionality) and items on this measure not being tau-equivalent 

(evident in their differing factor loadings), given the aforementioned reasons, coefficient alpha 

was used as a reliability estimate in the present study. 

Coefficient alpha reliability estimates were examined for the total BAPQ scale score as 

well as for each of the three subscales using IBM SPSS Version 23. An alpha of 0.80 and above 

was used as the criterion indicating a sufficient level of internal reliability (Henson, 2001). For 

the total sample, alpha for the total scale score was 0.90, which indicates a high level of internal 

consistency. The alpha for the Aloof subscale was 0.88 and for the Rigid subscale was 0.82, both 

indicating acceptable internal consistency. In contrast, the alpha for the Pragmatic Language 

subscale was 0.77 which was below the criterion used for indicating sufficient internal 

consistency. 

Reliability estimates were also examined separately for males and females. In terms of 

the total scale, alpha was 0.90 for females and 0.87 for males, both of which indicated a high 
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level of internal consistency. The alpha for the Aloof subscale was 0.89 for females and 0.84 for 

males, indicating acceptable internal consistency. The alpha for the Rigid subscale was 0.82 for 

females, which suggested good internal consistency. In contrast, for males, the alpha for the 

Rigid subscale was 0.77, which was just below the threshold for acceptable internal consistency. 

The alpha for the Pragmatic Language subscale for both males and females was 0.77, which fell 

below the criterion used for indicating acceptable internal consistency.  

Confirmatory Factor Analysis  

A confirmatory factor analysis (CFA) was conducted to examine the three-factor 

structure of the BAPQ using MPlus 8.7 base program with combination add-on (Muthén & 

Muthén, 1998-2021). All variables were determined to have less than 5% of data missing. The 

default in MPlus for missing data management is multiple imputation, which was implemented 

in the present study. I used maximum likelihood estimation for parameter estimation for the CFA 

(Muthén & Muthén, 1998-2021). Prior to conducting confirmatory factor analytic analyses, 

statistical assumptions were evaluated. Maximum likelihood estimation relies on several 

statistical assumptions, including sufficient sample size, the use of indicators that approximate 

interval-level scales, and multivariate normality (Brown, 2015). Regarding sample size, a sample 

size of at 720 was determined to be required (see Method) to increase the likelihood of 

successful data fit. The final sample size meeting eligibility criteria was 899, and thus, exceeded 

the minimum required sample size of 720. The measures used in this study were all interval-level 

scales in that the order and the difference between values on the scale hold meaning. Lastly, the 

assumption of multivariate normality was met evidenced by a visual inspection of Q-Q plots 

which revealed no significant sagging above or below the line which would have been indicative 

of kurtosis. Furthermore, quantiles closely followed the diagonal line suggesting multivariate 
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normality. It is also important to note that with large sample sizes such as those present in this 

study, maximum likelihood estimations are robust to small deviations in normality, in part due to 

the Central Limit Theorem (Brown, 2015). 

Overall model fit was examined using fit indices. Given that the chi-square statistic is 

susceptible to the influence of other factors such as sample size (Brown, 2006; Byrne, 2010), it is 

generally recommended to examine multiple fit indices when determining model-data fit (e.g., 

Hu & Bentler, 1999). The following fit indices were examined: Chi-Square Goodness of Fit Test, 

Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-

Lewis Index (TLI), and Standardized Root Mean Square Residual (SRMR). Models were 

determined to have acceptable fit to the data if the following criteria were met: non-significant 

chi-square statistic, RMSEA between < 0.06 and 0.08, CFI and TLI > 0.95, and SRMR < 0.08 

(Hu & Bentler, 1999). Four out of five fit indices suggested that the 3-factor model had 

unacceptable fit including the Chi-Square Goodness of Fit Test, CFI, TLI, and SRMR. Only the 

RMSEA fit statistic was within the acceptable range; although, it is possible that the chi-square 

statistic may have been significant due to the large sample size. A summary of measurement 

model findings is provided in Table 5.  

 As proposed by the creators of the BAPQ (Hurley et al., 2007), this revealed that the 

three factors on the BAPQ were correlated with one another. Moderate positive correlations were 

found between the Aloof factor and the Pragmatic language factor (r = .60, p = .000), the Aloof 

factor and the Rigid factor (r = .58, p = .000), and the Pragmatic language factor and the Rigid 

factor (r = .51, p = .000). See Figure 1 for a path diagram of the original model of the BAPQ. 

Measurement invariance. Measurement invariance for the BAPQ original model 

(Model 1) pertaining to biological sex was evaluated next. The chi-square change statistic is 
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most commonly used to assess measurement invariance (Byrne, 2010); however, given that chi-

square is highly influenced by sample size; with large samples, even small differences between 

groups can lead to a significant chi-square and cause the researcher to (possibly inaccurately) 

conclude that the model does not have measurement invariance (Byrne, 2010). As such, in the 

cases of large sample sizes, such as in the present study, it is also recommended to evaluate the 

CFI change statistic, which is the absolute difference between the more-constrained (more 

restrictive) model and the less constrained (less restrictive) model. In order to assume 

measurement invariance using the CFI change statistic, the difference must be <.01 to uphold 

invariance (Byrne, 2010). Given that this study had a relatively large sample size, the CFI change 

statistic was used in addition to the chi-square change statistic to assess for measurement 

invariance across biological sex (i.e., males and females).  

First, model fit for males and females was examined, separately. Separate CFAs were 

conducted for males (𝜒2(591) = 1343.49; p = .000; CFI = 0.66; TLI = 0.63; RMSEA = 0.08), and 

females (𝜒2(591) = 2918.97; p = .000; CFI = 0.74; TLI = 0.72; RMSEA = 0.08). The model for 

both males and females failed to meet criteria for good fit across most fit statistics, with only the 

RMSEA value being minimally acceptable. Next, the chi-square and CFI change statistics were 

compared between the grouped and ungrouped (the entire sample not separated by biological 

sex) models. Both the chi-square and CFI change statistics upheld configural invariance 

(information reported in Table 6) and so analysis proceeded to a more restrictive measure of 

invariance: metric invariance, which constrains factor weights (loadings) to be equal across 

males and females. While the chi-square change statistic was significant, suggesting differences 

between males and females, an examination of the CFI change statistic suggested that metric 

invariance was upheld as the absolute difference was <.01. Given that the chi-square change 
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statistic was likely impacted by the large sample size used in the present study, metric invariance 

was assumed based on the CFI change statistic (information reported in Table 7). Thus, analysis 

proceeded to a more restrictive measure of structural invariance in which the covariances 

between the factors are constrained to be equal across groups (Byrne, 2010). The chi-square 

statistic was significant and thus did not provide evidence for structural invariance. In contrast, 

the CFI change statistic provided sufficient evidence for structural invariance (information 

reported in Table 8). In sum, analyses yielded sufficient evidence to suggest model invariance 

between males and females given that every parameter constraint upheld invariance using the 

CFI change statistic as an indicator. This suggests that males and females respond similarly to 

items on the BAPQ. 

Improving Model Fit. Factor loadings were examined to determine whether specific 

items may have been contributing to unacceptable data-model fit due to poor factor loadings. 

Factor loadings can be found in Table 9. Factor loadings < 0.30 were considered weak and factor 

loadings > 0.60 were considered strong. A total of two items were eliminated as they did not 

meet a minimum criterion of having a primary factor loading of > 0.30. Both items deleted were 

on the Pragmatic Language factor including, item 17 (“I have been told that I talk too much 

about certain topics”), which had a factor loading of .28, and item 21 (“I can tell when someone 

is not interested in what I am saying”) which had a factor loading of .10. These items were not 

included in further analyses. 

To determine how model fit may be improved, modification indices were generated and 

their effect on the model fit when implemented was examined. Examination of modification 

indices is a commonly used practice when models that are supported by sound theory achieve 

less than acceptable fit (Bryant et al., 1999). Only modifications which made theoretical sense 
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were implemented. This revealed that allowing for covariance between residual terms associated 

with item 1 (“I like being around other people”) and item 9 (“I enjoy being in social situations”), 

𝜒2(1) = 63.304, p = <.00001, would significantly improve model fit. Modification indices also 

revealed that allowing for covariance between the residual terms associated with item 28 (“I am 

warm and friendly in my interactions with others”) and 12 (“People find it easy to approach me”) 

on the Aloof factor, 𝜒2(1) = 88.075, p = < .00001, would significantly improve model fit. 

Additionally, allowing for covariance between items 4 (“It’s hard for me to avoid getting 

sidetracked in conversation”) and 32 (“I lose track of my original point when talking to people”) 

on the Pragmatic Language factor, 𝜒2(1) = 185.384, p = < .00001, would significantly improve 

model fit. On the Rigid factor, modification indices revealed that permitting covariance between 

items 24 (“I act very set in my ways”) and 19 (“I look forward to trying new things”), 𝜒2(1) = 

81.882, p = < .00001, and items 22 (“I have a hard time dealing with changes in my routine”) 

and 13 (“I feel a strong need for sameness from day to day”), 𝜒2(1) = 81.055, p = < .00001, 

would significantly improve model fit. These modifications were implemented resulting in a new 

model (Model 2). See Figure 2 for a path diagram of Model 2. 

The same fit statistics were examined to evaluate the overall data-model fit for Model 2, 

which can be found in Table 10. The chi-square statistic was still significant, likely due to the 

influence of sample size and the RMSEA was still within the acceptable range. The CFI, TLI, 

and SRMR values also improved, indicating better model fit; however, were still below the 

threshold suggested for good data-model fit.  While beyond the scope of the present study which 

was focused on exploring ways that model fit might be improved, this indicates that future 

research needs to continue to examine construct validity to further improve model fit. Remaining 

analyses, focussed on convergent validity, are applied to the original model (Model 1).  
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Validity Based on Relationships of the BAPQ with Measures of Other Variables  

Construct validity was evaluated, with a focus on convergent validity (the degree to 

which constructs that are proposed to be theoretically related are related). Structural equation 

modelling was originally intended to be used to examine the construct validity of the BAPQ; 

however, this was not possible given that MPlus yielded a parameter error. As an alternative 

approach, Pearson correlation coefficients were estimated between total scale and subscale sum-

scores of the measures of interest for the total sample (Table 11). Pearson correlation coefficients 

between total scale and subscale sumscores of the measures of interest for males (Table 12) and 

females (Table 13) were also computed. Multiple regression analyses (using the enter method) 

were then used to examine the construct validity of the Pragmatic Language subscale of the 

BAPQ in greater detail. Only correlations (based on the total sample) of 0.3 or higher between 

BAPQ Pragmatic Language and other related variables were entered into multiple regression 

analyses. The results of correlational analyses and multiple regression analyses are detailed 

below.  

Pearson Correlations between BAP Variables and Related Constructs. First, Pearson 

correlations were used to examine the relationships between the BAPQ total scale and subscale 

(Rigid, Aloof, and Pragmatic Language) sumscores with theoretically related constructs: 

executive functioning (as measured by the AEFI) and personality traits (as measured by the BFI). 

BAPQ Total Score. Moderate negative correlations were found between the BAPQ total 

score and several personality traits measured via the BFI, including Extraversion, Agreeableness, 

and Conscientiousness. A weak negative correlation was found between the BAPQ total score 

and Openness. These findings suggest that higher BAPQ scores were associated with lower 

levels of the aforementioned personality traits. The BAPQ total score was moderately and 
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positively correlated with Neuroticism, suggesting that higher scores on the BAPQ are associated 

with higher levels of neuroticism. The BAPQ total score had a weak positive correlation with the 

total score on the AEFI and the Self-Control subscale, and a moderate positive correlation with 

the Attention subscale. The BAPQ total score had a weak negative correlation with the Planning 

subscale of the AEFI (see Table 11).  

Rigid Subscale. The Rigid subscale of the BAPQ had weak negative correlations with 

Extraversion, Agreeableness, Conscientiousness, and Openness; it was moderately and positively 

correlated with Neuroticism. The Rigid subscale also had weak positive correlations with the 

AEFI total score, Attention subscale, and Self-control subscale; it was unrelated to the Planning 

subscale of the AEFI.  

Aloof Subscale. The Aloof subscale of the BAPQ had a strong negative correlation with 

Extraversion. It also had weak negative correlations with Agreeableness, Conscientiousness, and 

Openness. In contrast, it had a weak positive correlation with Neuroticism. The Aloof subscale 

also had weak positive correlations with the AEFI total score and with the Attention subscale. In 

contrast, it had a weak negative correlation with the Planning subscale and was not significantly 

related to the Self-Control subscale. 

Pragmatic Language Subscale. To evaluate whether the Pragmatic Language subscale of 

the BAPQ has convergent validity with another measure of pragmatic language, the Pragmatic 

Language subscale of the CC-SR, Pearson’s correlations were examined. This revealed that the 

two measures of pragmatic language are strongly and positively correlated with one another, 

suggesting that it does indeed have convergent validity with another measure of pragmatic 

language. The Pragmatic Language subscale of the BAPQ was also found to have weak negative 

correlations with Extraversion and Agreeableness, and a moderate negative correlation with 
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Conscientiousness. It was moderately and positively correlated with Neuroticism and 

uncorrelated with Openness. Given that several items on the Pragmatic Language subscale 

appear that they may also tap into executive functioning, correlations between the Pragmatic 

Language subscale and the AEFI total score and subscale scores were also examined. This 

revealed that the Pragmatic Language subscale was moderately and positively correlated with the 

AEFI total score as well as with the Attention and Self-Control subscales. It had a weak negative 

correlation with the Planning subscale. 

A Closer Look at the Construct Validity of the Pragmatic Language Subscale. Given 

that the construct validity of the Pragmatic Language subscale on the BAPQ was of particular 

interest, it was examined in greater detail using multiple regression (enter method). The first 

multiple regression model explored the influence of the CC-SR Pragmatic Language measure 

and the AEFI on the BAPQ Pragmatic Language subscale. Given that the Pragmatic Language 

subscale of the BAPQ was also found to be associated with Extraversion, Neuroticism, and 

Conscientiousness, in addition to the AEFI, these variables were also entered as predictors in a 

second model. Prior to implementing multiple regression, the assumptions for multiple 

regression were evaluated.  

Independence of Errors. First, the assumption of independence of errors was assessed 

using the Durbin-Watson statistic in which values can vary from 0 to 4. A value of two indicates 

that the residuals are not correlated while values less than 1 and greater than 3 suggest that the 

residuals may be correlated (Field, 2013).  The Durbin-Watson values for both Model 1 (Durbin-

Watson = 2.13) and Model 2 (Durbin-Watson = 2.03) were greater than 1 and less than 3, 

therefore meeting this assumption.  

Normality. In terms of the assumption of normality, with large sample sizes, it is not 
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recommended to use significance tests of normality as these tests are susceptible to influence of 

large samples and thus can yield significant results for small and unimportant effects (Field, 

2013). According to the Central Limit Theorem, as sample sizes increase, the assumption of 

normality matters less as the distribution is likely to be normal no matter what the sample data 

looks like (Field, 2013). Given the large sample size in the present study, in line with the Central 

Limit Theorem, it is assumed that the data is normally distributed. Furthermore, a visual 

inspection of Q-Q plots suggested that the assumption of normality had been met as there were 

no major issues with kurtosis evidenced by no significant sagging above or below the line. 

Additionally, the quantiles generally fell close to the diagonal line, suggesting normally 

distributed data (Field, 2013). Additionally, the assumption of normally distributed errors had 

been met as the means of the residuals were close to 0 (Field, 2013).  

Homoscedasticity and Linearity. In terms of the assumption of homogeneity of 

variances, tests such as Levene’s test can be used to assess whether the assumption is met. 

However, like tests of normality, Levene’s test is impacted by large sample sizes and thus may 

yield a significant result when the variances are actually similar. As such, plots of the 

standardized predicted values against the standardized residuals were examined as an alternative. 

As the graphs appeared to be a random array of dots, without any prominent funneling or 

curvatures, the assumptions of homoscedasticity and linearity were met (Field, 2013). 

Additionally, collinearity and multicollinearity were not present in the data as all tolerance 

statistics were greater than 0.1 (Field, 2013). 

Convergent Validity of the Pragmatic Language Subscale. As mentioned, the first 

model explored the influence of the CC-SR Pragmatic Language measure and the AEFI on the 

BAPQ Pragmatic Language subscale. A significant model was found, F(2, 853) = 349.70, p = 
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.000, and explained 44.9 % of the variance (R2
adj = .449). More specifically, both CC-SR 

Pragmatic Language (𝛽 = .472, p = .000) and the AEFI (𝛽 = .300, p = .000) were found to be 

significant predictors of BAPQ Pragmatic Language. For the second model, exploring the 

influence of the AEFI total score, CC-SR Pragmatic Language, Extraversion, Neuroticism, and 

Conscientiousness on BAPQ Pragmatic Language, a significant model was found, F(5, 824) = 

237.69, p = .000, and explained 58.8% of the variance (R2
adj = .588) in BAPQ Pragmatic 

Language. Additionally, all five variables were significant predictors of BAPQ Pragmatic 

Language: Conscientiousness (𝛽 = -.20, p = .000), Neuroticism (𝛽 = .06, p = .024), Extraversion 

(𝛽 = -.27, p = .000), CC-SR Pragmatic Language (𝛽 = .378, p = .000), and AEFI (𝛽 = .295, p = 

.000).   

Summary of Results 

 Internal consistency for the original model (Model 1) was examined using coefficient 

alpha, with an alpha value of 0.80 and above as indicating adequate internal consistency 

(Henson, 2001). Alpha values exceeded this criterion, indicating good internal consistency, for 

the BAPQ total score (0.90), the Aloof subscale (0.88) and the Rigid subscale (0.82). The alpha 

value for the Pragmatic Language subscale was 0.77, suggesting less than sufficient internal 

consistency.  

Confirmatory factor analysis was used to evaluate data-model fit of the proposed three-

factor structure with correlated factors of the BAPQ (Hurley et al., 2007). To examine model fit, 

fit statistics were examined, which suggested poor model fit for four out of five fit indices, 

including the Chi-Square Goodness of Fit Test, CFI, TLI, and SRMR. Only the RMSEA fit 

statistic was within the acceptable range. Despite inadequate data-model fit, the results support 

that the three factors of the BAPQ are indeed correlated with one another. 
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Measurement invariance for the original model (Model 1) of the BAPQ, across biological 

sex (i.e., males versus females), was evaluated using the chi-square statistic and the CFI change 

statistic. Results suggest that measurement invariance, when considering the CFI change statistic, 

was upheld across all levels, progressing from less restrictive models to more restrictive models. 

This provides support that males and females respond to the BAPQ in a similar fashion. 

Ways in which model fit could be improved was evaluated next. Two items on the 

Pragmatic Language subscale had inadequate factor loadings and so were deleted. These items 

included item 17 (“I have been told that I talk too much about certain topics”), which had a 

factor loading of .28, and item 21 (“I can tell when someone is not interested in what I am 

saying”) which had a factor loading of .10. Modification indices were subsequently examined. 

This revealed that allowing for covariance between the residuals of several items would improve 

model fit. The aforementioned item deletions and allowing for covariance between residual 

terms between particular items, resulted in a second model (Model 2). Fit statistics were 

examined for Model 2, which revealed improved data-model fit. Indeed, while the chi-square 

statistic was still significant, the CFI, TLI, and SRMR values improved, albeit still inadequate.  

Convergent validity was examined for the original model (Model 1), with a focus on the 

Pragmatic Language subscale. Pearson correlations and multiple regression analyses were 

supportive of the convergent validity of the BAPQ as well as the Pragmatic Language subscale 

in particular. More specifically, the results of multiple regression analyses suggest that the 

Pragmatic Language subscale of the BAPQ has convergent validity with the CC-SR Pragmatic 

Language, self-reported executive functioning abilities (as measured by the AEFI), and with 

several personality traits (i.e., Extraversion, Conscientiousness, and Neuroticism). 

Discussion 
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 The BAPQ is the most widely used self-report measure used to assess the BAP in both 

research and clinical practice. Despite its wide use, a growing body of research provides mixed 

evidence for its psychometric properties, with some research indicating strong validity and 

reliability (e.g., Hurley et al., 2007; Ingersoll et al., 2011; Sasson et al., 2013) and other research 

suggesting that certain psychometric properties of the BAPQ may be inadequate, particularly for 

the Pragmatic Language subscale (Godoy-Gimenez et al., 2018; Nayar et al., 2018; Sasson et al., 

2013a). Given that there has been relatively little research conducted regarding the psychometric 

properties of the BAPQ, and none to date using a Canadian sample, this study was aimed at 

extending previous research on the psychometric properties of the BAPQ in a large sample of 

Canadian undergraduate students. This study was also aimed at providing recommendations for 

the improvement of the psychometric properties of the BAPQ, and thus, the measurement of the 

BAP. 

Factor Structure and Model Fit 

 A CFA was implemented to evaluate the psychometric properties of the BAPQ. This 

revealed that the three factors of the BAPQ are moderately and positively correlated with one 

another. This is consistent with the factor structure that was proposed by the creators of the 

BAPQ (Hurley et al., 2007) and prior research (e.g., Ingersoll et al., 2011; Lorenz & Algner, 

2021; Sasson et al., 2013a; Wainer et al., 2011). While the correlations between the Pragmatic 

Language and Aloof factors and the Aloof and Rigid factors in this study were slightly higher 

than those reported by the creators of the BAPQ (Aloof and Rigid: r = .54, Aloof and Pragmatic 

Language: r = .53), the correlation between the Rigid and Pragmatic Language factors was the 

same (r = .51). An examination of fit indices revealed inadequate data-model fit. Specifically, all 

fit indices except the RMSEA failed to meet the threshold required for good data-model fit, 
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suggesting questionable factorial validity, which is in line with several existing studies (e.g., 

Broderick et al., 2015; Kim & Kim, 2022; Lin et al., 2021; Lorenz & Algner, 2021; Godoy-

Gimenez et al., 2018). As has been found in prior studies, this study also identified that the main 

contributors to model misfit are Pragmatic Language items. Indeed, consistent with some prior 

literature (Godoy-Gimenez et al., 2018; Kim & Kim, 2022; Lorenz & Algner, 2021; Sasson et 

al., 2013a), this study also found psychometric inadequacies with the Pragmatic Language 

subscale. Specifically, the Pragmatic Language factor was found to lack simple structure as two 

items (items 17 and 21) failed to adequately load onto this factor. Similar findings were reported 

by Sasson and colleagues (2013a) in that item 21 failed to load onto the Pragmatic Language 

factor; however, they also identified that items 7, 10, and 11 also had problematic factor loadings 

in that they either failed to load onto the Pragmatic Language factor or cross-loaded. 

Additionally, Godoy-Gimenez et al. (2018) also found that four out of 12 items (items 10, 17, 21, 

32) on the Pragmatic Language factor failed to adequately load. Furthermore, consistent with 

some extant research, this study revealed that the Pragmatic Language factor had the lowest 

internal consistency reliability of all three subscales. While previous research identified 

acceptable internal consistency (𝛼 = 0.80), the coefficient alpha for the Pragmatic Language 

subscale in this study (𝛼 = 0.77) fell short of the minimum threshold. This provides support for 

the view that certain items on the BAPQ proposed to assess pragmatic language may not be 

adequately assessing this construct. 

 In contrast to the findings of the present study and the existing research discussed above, 

when the factor structure of the BAPQ was assessed in a Swedish-speaking sample of parents of 

children with and without ASD, acceptable data-model fit was identified (𝜒2(591) = 518.495, p = 

0.985; SRMR = 0.088; CFI = 1; Bang et al., 2022) for the proposed three-factor structure. 
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However, this study had a much smaller sample size which may have increased the risk of a type 

2 error. Additionally, the sample used in the aforementioned study also included parents of 

children with ASD, which resulted in BAPQ total scores for the ASD-parent group that were 

much higher than those reported in previous studies (Hurley et al., 2007; Sasson et al., 2013a, 

2013b; Seidman et al., 2011; Shi et al., 2015) which did not include parents of children with 

ASD. Bang and colleagues (2022) suggest that this may be indicative of a difference in sample 

compositions between their sample and those of prior studies rather than reflective of the BAPQ 

itself. A sample that includes parents of children with ASD who obtained relatively higher 

BAPQ total scores may also in part account for the difference in model fit findings in which the 

model may fit better for parents of those with ASD versus a sample of non-clinical 

undergraduate students which was used in this study. 

Measurement Invariance Across Biological Sex 

 This study found that the BAPQ achieved measurement invariance across biological sex 

(i.e., males and females) at each level of parameter constraint, according to the CFI change 

statistic, which is less impacted by sample size than the chi-square statistic. Despite this, the 

majority of model fit indices evaluated in this study suggested inadequate data-model fit for both 

males and females. This suggests that while the BAPQ may not be accurately assessing the BAP, 

at the very least, males and females are responding to items in a similar fashion, suggesting that 

this questionnaire is a valid measure to use with both males and females. 

Suggestions for Improvement 

 Item 17 and 21 on the Pragmatic Language factor failed to load adequately on their 

respective factor, which is consistent with prior research (e.g., Sasson et al., 2013a). 

Consequently, these items were dropped from further analyses in the present study. A number of 



FACTOR STRUCTURE OF THE BAPQ IN A NON-CLINICAL SAMPLE 50 

modification indices suggested that model fit could be improved if covariance between item 

residual terms was permitted, including between item 1 (“I like being around other people”) and 

item 9 (“I enjoy being in social situations”), item 28 (“I am warm and friendly in my interactions 

with others”) and item 12 (“People find it easy to approach me”), item 4 (“It’s hard for me to 

avoid getting sidetracked in conversation”) and item 32 (“I lose track of my original point when 

talking to people”), between items 24 (“I act very set in my ways”) and 19 (“I look forward to 

trying new things”), and items 22 (“I have a hard time dealing with changes in my routine”) and 

13 (“I feel a strong need for sameness from day to day”). This may suggest that these items are 

redundant. Researchers may also want to consider reverse coding these items to evaluate whether 

respondents are answering items in a consistent way given that inconsistent responding has 

negative implications for validity and internal consistency (Jozsa & Morgan, 2017). After items 

17 and 21 were dropped and the aforementioned modification indices were implemented in a 

second model of the BAPQ (Model 2), the fit statistics for Model 2 were superior to that of the 

original model, albeit still inadequate. As such, revision of item content and greater selectivity in 

item inclusion may need to be considered to further improve model fit. 

Convergent Validity 

BAPQ and Personality 

 This study adds to the body of literature regarding the validity evidence of the BAPQ. 

Specifically, this study examined the convergent validity of the BAPQ. Similar to previous 

research, this study found that the BAPQ total score is associated with personality traits 

conceptualized within The Big Five model of personality as assessed by the BFI (Austin, 2005; 

De Pauw et al., 2011; Schriber et al., 2014; Wainer et al., 2011; Wakabayashi et al., 2006). 

Negative correlations were found between the BAPQ total score and Extraversion, 
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Agreeableness, Conscientiousness, and Openness, suggesting that individuals who score higher 

on the BAPQ tend to be less extraverted, agreeable, conscientious, and open to new experiences. 

Similar findings have been reported in prior research. Intuitively, this makes sense given that the 

BAP subsumes traits such as a lack of interest in social connection, a dislike for and resistance to 

change, and difficulties with the social aspects of language. This study also found that the BAPQ 

total score was positively associated with Neuroticism, suggesting those who score higher on the 

BAPQ will tend to also score higher on measures of neuroticism. 

 The relationships between the Rigid, Aloof, and Pragmatic Language subscales of the 

BAPQ with The Big Five personality traits were also examined. This study found a negative 

correlation between Rigid and the following personality traits: Extraversion, Agreeableness, 

Conscientiousness, and Openness. This suggests that individuals who tend to be more rigid in 

their behaviour tend to score lower on measures of extraversion, agreeableness, 

conscientiousness, and openness. This makes intuitive sense and is consistent with research 

indicating that individuals with ASD tend to be lower in extraversion, agreeableness, 

conscientiousness, and openness (Suh et al., 2016). Similarly, Godoy-Gimenez and colleagues 

(2018) found a low/moderate relationship between Rigid and Openness. A positive correlation 

was found between Rigid and Neuroticism in the present study, suggesting that individuals who 

score higher in rigidity also tend to score higher on neuroticism. In terms of the relationship 

between the Aloof subscale on the BAPQ, similarly, negative correlations were found between 

Aloof and Extraversion, Agreeableness, Conscientiousness, and Openness, suggesting that 

individuals who are more aloof tend to be lower in extraversion, agreeableness, 

conscientiousness, and openness. This is not surprising and is consistent with research conducted 

with individuals with ASD (e.g., Suh et al., 2016). A similar finding was reported by Godoy-



FACTOR STRUCTURE OF THE BAPQ IN A NON-CLINICAL SAMPLE 52 

Gimenez et al. (2018) in that individuals who were less aloof were found to be higher in 

Extraversion and Agreeableness. The Aloof subscale was positively associated with Neuroticism, 

suggesting that those who are more aloof tend to score higher on measures of neuroticism. The 

Pragmatic Language subscale was found to be negatively correlated with Extraversion, 

Agreeableness, and Conscientiousness. This is inconsistent with some previous research in 

which a statistically significant relationship between the BAPQ Pragmatic Language subscale 

and Extraversion and Agreeableness was not found (Godoy-Gimenez et al., 2018). Like the study 

conducted by Godoy-Gimenez and colleagues (2018), a statistically significant relationship was 

not found between BAPQ Pragmatic Language and Openness in the current study. This suggests 

that individuals who have more difficulties with pragmatic language tend to be less extraverted, 

agreeable, and conscientious. This theoretically makes sense given that social communication 

difficulties may contribute to individuals being less sociable and interested in cooperating and 

interacting with others. Additionally, several items assessing pragmatic language difficulties on 

the BAPQ relate to being “out of touch” with others and losing track of one’s train of 

thought/direction in a conversation and appear to tap executive functioning, which may in part 

explain the inverse relationship with conscientiousness, which taps into self-regulation (e.g., 

being organized and well-prepared; Costa & McCrae, 1992). In contrast, a positive correlation 

was found between Pragmatic Language and Neuroticism, suggesting that individuals who have 

more difficulty with pragmatic language tend to score higher on measures of neuroticism, 

aligning with previous research (e.g, Lorenz & Algner, 2021). 

BAPQ and Executive Functioning 

 The relationship between the BAPQ total score and executive functioning as measured by 

the AEFI was also evaluated. Positive correlations were found between the BAPQ total score and 
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the AEFI total score and the Attention and Self-Control subscales, suggesting that individuals 

who score higher on the BAPQ likely have more difficulties with executive functioning, and 

specifically with attention and self-control. A negative association was found between the BAPQ 

total score and Planning, suggesting that those who obtain higher scores on the BAPQ tend to 

have difficulties with planning. These findings are in line with research suggesting that 

individuals with ASD tend to experience deficits in executive functioning (e.g., Hill, 2004; 

Robinson et al., 2009); thus, it is not surprising that the same would be found for individuals with 

subclinical ASD traits. Indeed, prior research has revealed that those with elevated levels of ASD 

traits have difficulties with executive functions (Christ et al., 2010; Gokcen et al., 2016). 

A Closer Look at the Pragmatic Language subscale of the BAPQ 

 If the Pragmatic Language subscale of the BAPQ is purported to measure self-perceived 

pragmatic language abilities, then it should have convergent validity with other self-report 

measures of pragmatic language. As such, the association between the Pragmatic Language 

subscale of the BAPQ and the CC-SR Pragmatic Language subscale was examined. This 

revealed a positive correlation between the two measures, thus supporting the convergent 

validity of the BAPQ Pragmatic Language subscale as a measure of pragmatic language.  

Given that the BAPQ was also found to be correlated with other theoretically-related 

constructs including four out of five of The Big Five personality traits and executive functioning, 

multiple regression analyses (using the enter method) were also conducted to further examine 

these relationships. Only correlations of 0.3 or higher between BAPQ Pragmatic Language and 

other related variables were entered into multiple regression analyses. As such, Agreeableness 

was not included as a predictor variable given that its correlation with BAPQ pragmatic language 

did not reach this threshold.  
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The first multiple regression model included the CC-SR Pragmatic Language subscale 

and the AEFI total score as predictor variables and the BAPQ Pragmatic Language subscale as 

the dependent variable. Both executive functioning and CC-SR pragmatic language were 

significant predictors of pragmatic language as measured by the BAPQ. While executive 

functioning supports pragmatic language abilities (Akbar et al., 2013; Blain-Brière et al., 2014; 

Hutchison et al., 2020), it is possible that some of the items on the Pragmatic Language subscale 

of the BAPQ better measure self-perceived executive functioning abilities compared to 

pragmatic language abilities. For example, item 11 (“I feel disconnected or “out of sync” in 

conversations with others”) appears to address the degree to which one is able attend to the topic 

and flow of conversation and self-monitor and self-regulate accordingly as opposed to the social 

use of language. Similarly, item 32 (“I lose track of my original point when talking to people”) 

would seemingly also be measuring attention, self-monitoring, and self-regulation within 

conversation, all of which are subsumed under the umbrella of executive functioning. Given that 

self-reported executive functioning abilities was a significant predictor of BAPQ Pragmatic 

Language, this may suggest that several BAPQ items purported to assess pragmatic language, 

may actually be more reflective of self-perceived executive functioning. Moreover, these 

findings also lend support to the idea that executive functioning deficits may be a fourth 

trait/symptom category of the BAP (e.g., Fombonne et al., 1997; Gökçen et al., 2016), which 

makes sense given that individuals with ASD often experience difficulties with executive 

functioning (e.g., Best et al., 2008, Hill, 2004). 

A second multiple regression model was run in which CC-SR Pragmatic Language, the 

AEFI total score, and three personality traits (Extraversion, Conscientiousness, and Neuroticism) 

were entered as predictors of BAPQ Pragmatic Language. This model was significant and 



FACTOR STRUCTURE OF THE BAPQ IN A NON-CLINICAL SAMPLE 55 

explained over half of the variance in BAPQ Pragmatic Language. Additionally, all five 

predictor variables were significant predictors of BAPQ Pragmatic Language. This suggests that 

BAPQ Pragmatic Language has convergent validity with the aforementioned constructs.  

The relationships between BAPQ Pragmatic Language, personality, and executive 

functioning, suggest that the Pragmatic Language subscale on the BAPQ may not be a clean 

measure of self-perceived pragmatic language abilities. However, given that pragmatic language 

skills recruit executive functions and pragmatic language appears to be associated with certain 

personality traits, it may still be an appropriate measure of pragmatic language; however, should 

be considered within the context of its relationship to these related constructs. This issue is not 

limited to the BAPQ Pragmatic Language subscale and instead is reflective of a broader issue in 

psychological measurement. When attempting to operationalize and measure latent 

psychological constructs, overlap between related constructs will inevitably contribute to 

measurement error or “noise” when attempting to measure a singular construct, such as 

pragmatic language. 

Strengths and Limitations 

Strengths  

To my knowledge, this is the first study to examine the psychometric properties of the 

BAPQ in a Canadian sample. Most psychometric research to date has been conducted in the 

United States (e.g., Hurley et al., 2007; Ingersoll et al., 2011; Sasson et al., 2013a) or with 

versions of the BAPQ that have been translated into other languages (e.g., Spanish, Chinese, 

Korean, German, Swedish; Bang et al., 2021; Godoy-Gimenez et al., 2018, Kim & Kim, 2022; 

Lin et al., 2021; Lorenz & Algner, 2021). Thus, it was unclear whether the BAPQ would retain 

similar psychometric properties when used with English-speaking Canadian respondents given 
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the impact that culture can have on trait development (e.g., Canadian versus American, 

individualistic cultures versus collectivist cultures) and perhaps the expression of BAP 

characteristics. As such, the present study attempted to inform the English-speaking Canadian 

context. The results of this study may also help to inform research conducted on the BAPQ in 

other countries. Moreover, this study helps to elucidate the BAP and its relationships to other 

constructs (e.g., executive functioning, personality traits). Additionally, while some research has 

suggested problems with the Pragmatic Language factor, this is the first study to investigate the 

construct validity of this factor in greater detail by examining whether there is prominent overlap 

between the Pragmatic Language factor and other constructs, which may provide information in 

regards to whether items on the Pragmatic Language factor may better tap related constructs 

(e.g., executive functioning). Further, by examining measurement invariance across males and 

females, the present study informs whether the BAPQ is robust and valid across these two 

subgroups. Additionally, the large sample size recruited resulted in a well-powered study, 

allowing for more accurate conclusions to be drawn based on the sample collected. 

Limitations 

While the proposed study has a number of strengths, several limitations should be 

considered. First, while the university student sample provides access to a large non-clinical 

sample, it may limit the generalizability of findings to non-student samples. Additionally, 

approximately three quarters of the sample identified as female, which may limit the 

generalizability of findings to males. Despite this, measurement invariance was upheld across 

males and females suggesting that males and females respond to items on the BAPQ similarly. 

Additionally, most participants identified as White in the present study. As such, given that the 

results of this study are based on a mostly White sample, this may limit the generalizability of 
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the findings to non-White participants. The sample sizes of other racial subgroups were not large 

enough to examine measurement invariance so it is unclear whether participants belonging to 

other racial subgroups would respond to items on the BAPQ similarly to White participants.  

Furthermore, given that data was collected from participants attending post-secondary education, 

and thus those having a background of higher education, it is also unclear whether the results of 

this study would extend to adults with lower levels of education.  

Another limitation of this study is that all measures used in this study were self-report, 

which may contribute to common method error. This makes it difficult to conclude whether the 

variance in scores is attributable to the construct of interest and the actual predispositions of 

respondents or biased responding due to the common method (i.e., survey; Podsakoff et al., 

2003) used for data collection. While the exclusive use of self-reports is generally considered 

acceptable with typically developing populations, it is well-accepted that people with ASD tend 

to experience impaired self-awareness which can contribute to biased responding (Meyer et al., 

2006; Montgomery et al., 2008). Likewise, emerging research suggests the same may be present 

for people with the BAP (Möricke et al., 2016; Sasson et al., 2014; Seidman et al., 2011), albeit 

to a lesser extent. If self-awareness issues impacted the responses of participants in the present 

study, this may decrease the accuracy of the data generated by these measures. Moreover, given 

that inclusion in this study was based on participants’ responses to certain self-report questions 

(e.g., whether they have been diagnosed with ASD), there is a risk that participants may not have 

accurately responded to these questions and would have been erroneously included in the 

sample, which may have impacted study findings. Additionally, while participants were 

encouraged to respond to items in terms of how they have been for most of their adult life and in 

their interactions with most people, it is possible that the COVID-19 pandemic (which was at its 
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heights during data collection) and the lifestyle changes (e.g., social distancing) and stress 

resulting from the same may have impacted participants’ responding to questions, particularly 

those tapping social engagement. 

Additionally, while both performance-based measures and rating scales of executive 

functioning are intended to measure the same construct and are commonly used in research and 

clinical practice, emerging research suggests that they may measure different constructs (Toplak 

et al., 2013). Performance-based measures of executive functioning are administered under 

highly standardized conditions so that it can be inferred that (ideally) each examinee has 

completed the assessment under the same conditions. In contrast, rating measures of executive 

functioning were developed to provide an ecologically valid perspective on everyday situations 

that involve executive functions (Roth et al., 2005). If these two measurement formats assess the 

same construct, then they should be strongly associated; however, research indicates that they are 

not and instead assess different forms of cognitive and behavioural functioning (Biederman et 

al., 2008; Toplak et al., 2013). This speaks to the difference between typical and maximal 

performance, with rating scales measuring typical performance and performance-based measures 

assessing maximal performance. While rating scales have been suggested to provide a more 

ecologically valid indication of everyday performance, they are subject to response biases. 

Considering that the AEFI is a self-report measure, it can only be interpreted as respondents’ 

self-perceived day-to-day executive functioning which may or may not be an accurate indication 

of their true executive functioning.  

An additional limitation of this study pertains to the way in which the CC-SR Pragmatic 

Language subscale was included in this study’s online questionnaire. Specifically, on the CC-SR, 

Pragmatic Language items are presented interleaved with other items; however, because this 
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study only used the Pragmatic Language items as a standalone measure of pragmatic language 

skills, it is unclear whether responses to these items may have been impacted by presenting them 

in a separate block (D. Bishop, personal communication, July 13, 2020). Moreover, because data 

was collected using an online questionnaire, participants were able to complete the survey in the 

location of their choosing, which may have increased the risk of measurement error (e.g., 

distraction, survey was not completed independently) compared to a more tightly controlled 

research setting at the University of Manitoba.  

Additionally, due to the warning error generated by MPlus when attempting to conduct 

structural equation modelling to examine the construct validity of the BAPQ with related 

constructs (e.g., personality, executive functioning), an alternative data analysis approach had to 

be implemented. This alternative approach involved conducting Pearson’s correlations and 

multiple regressions. While this is an acceptable approach to examine the relationships between 

theoretically related constructs, conducting several correlations at once may have increased the 

risk of making a type I error. Despite this, the relationships found between constructs in this 

study were generally consistent with those reported in prior research.  

Lastly, although the present study was aimed in part at elucidating the factor structure of 

the BAPQ through conducting a CFA, the precise factor structure remains unclear. Despite these 

limitations, this study provided information about the psychometric properties of the BAPQ and 

potential changes to the measure to improve its psychometric properties. 

Future Directions 

Given that this is the first study to examine the factor structure and psychometric 

properties of the BAPQ in a Canadian English-speaking sample, replication is needed to 

determine if similar findings are yielded. Furthermore, this study only examined the self-report 
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version of the BAPQ. Further research evaluating the factor structure and psychometric 

properties of the informant version of the BAPQ in an English-speaking Canadian sample is 

needed as well as in other countries and languages. Additionally, considering that the present 

study used a university-based sample, researchers may consider examining the factor structure 

and psychometric properties of the BAPQ in a community sample and/or with participants with 

lower levels of educational attainment. It will also be important for future researchers who are 

intent on examining the psychometric properties of the BAPQ to recruit participants from the 

general population using a random sampling approach. This will further help to ensure that the 

sample is representative of the general population, and, thus, increasing the likelihood that the 

research results will generalizable to the general population. Moreover, attaining a sample with 

equal numbers of males and females to further examine measurement invariance of the BAPQ 

will be important for generating additional evidence that the BAPQ can be used with confidence 

with both males and females. Future research may also consider examining measurement 

invariance across other diversity factors (e.g., age, culture).  

Furthermore, inadequate model fit and factor loadings for certain Pragmatic Language 

items suggests that there may be problems with the operationalization of the BAP, and Pragmatic 

Language in particular, on the BAPQ. The present study attempted to improve model fit through 

dropping items with inadequate loadings and allowing for covariance between the residual terms 

of several items. Future researchers examining the factor structure and psychometric properties 

of the BAPQ may consider addressing the operationalization of the BAP and Pragmatic 

Language more in depth via revising items with a focus on reducing redundancy, revising 

Pragmatic Language items with poor loadings and/or adding new items that may better tap into 

pragmatic language abilities. A subsequent step would then be to implement a CFA for 
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validation of the revised BAPQ. 

As executive functioning was a significant predictor of BAPQ Pragmatic Language and 

executive functioning difficulties have been theorized to be an aspect of the BAP, in addition to 

the revision of Pragmatic Language items, future research may explore whether adding a fourth 

factor assessing executive functioning difficulties improves model fit. Concerning validity 

evidences for the BAPQ, future researchers may also consider including a performance-based 

measure of executive functioning in addition to a self-report measure to examine whether similar 

results are found. 

Implications and Conclusions 

 Over the last few decades, there has been increasing recognition that symptoms of ASD 

exist on a spectrum, varying in presentation, type, and severity. The dimensional nature of its 

severity suggests that these symptoms vary from a clinical diagnosis of ASD to subclinical traits 

present in those without a diagnosis of ASD. This subclinical presentation has become known as 

the BAP and can present in both relatives of individuals with ASD and the general population. 

Consequently, there has been increasing interest in studying the BAP, how it impacts various 

areas of functioning, and how this construct may be utilized in ASD research to assist in 

elucidating ASD etiology. Various BAP measures have been developed; however, the BAPQ is 

considered one of the leading BAP questionnaires and is frequently used in research and clinical 

practice. Despite this, there has been little research examining the psychometric properties of the 

BAPQ and existing research on its internal structure and construct validity are mixed. 

Considering that the psychometric quality of psychological measures has implications for 

scoring and interpretation, more research investigating the psychometric properties of the BAPQ 

is needed. This will help to ensure that the conclusions being drawn in research and the decisions 
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being made in clinical practice regarding the BAP are based on accurate assessments. This study 

provided support for the convergent validity of this measure as the subscales of the BAPQ were 

appropriately associated with related constructs. However, similar to prior research, the present 

study did not find support for acceptable model fit, lending support to the idea that it’s proposed 

three-factor structure may be inappropriate. Moreover, this study adds to the growing body of 

research suggesting that the Pragmatic Language factor in particular may be problematic and that 

item content and inclusion in the measure may need to be re-evaluated. Overall, the information 

gained through conducting this study will contribute to a better understanding of the factor 

structure of the BAPQ in an English-speaking Canadian sample. This study also informed 

potential modifications to the BAPQ that may improve model fit. Improving the psychometric 

properties of this measure is paramount in ensuring that researchers and practitioners are 

accurately measuring the BAP, and that users of the BAPQ feel confident that they are using a 

measure with empirical support. 
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Table 1 

 

Sociodemographic characteristics (N = 899) 

Characteristic Full Sample 

 n % 

Biological Sex   

 Female 697 77.4 

 Male 196 21.8 

    Prefer not to say 2 0.2 

Gender identity   

    Female 685 76.1 

    Male 195 21.7 

    Transgender 3 0.3 

    Non-Binary 9 1.0 

    Gender Fluid 1 0.1 

    Other 3 0.3 

Ethnicity   

 Arab/West Asian 12 1.3 

 Black/African Canadian 109 12.1 

    Hispanic/Latino 2 0.2 

 Chinese 20 2.2 

    Filipino 74 8.2 

    Indigenous 59 6.6 

    Japanese 1 0.1 

    Korean 2 0.2 

    Latin American 3 0.3 

    South Asian 45 5.0 

    South East Asian 12 1.3 

    White/Caucasian 514 57.1 

    Other 34 3.8 

    Prefer not to say 9 1.0 

Relationship status   

    Single 491 54.6 

    Dating 280 31.1 

 Living together 35 3.9 

 Engaged 8 0.9 

 Married 53 5.9 

    Common-Law 19 2.1 

 Separated 3 0.3 

 Divorced 1 0.1 

 Prefer not to say 6 0.7 

Sexual Orientation   

    Heterosexual 702 78.0 

    Gay 9 1.0 

    Lesbian 9 1.0 

    Bisexual 93 10.3 
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    Pansexual 25 2.8 

    Asexual 8 0.9 

    Other 25 2.8 

    Prefer not to say  24 2.7 

Highest education level achieved   

    High school 501 55.7 

    Some college 51 5.7 

    College degree 22 2.4 

    Some university 273 30.3 

    Associates/Bachelor’s degree 35 3.9 

    Master’s degree >5 0.3 

    Other 10 1.1 

    Prefer not to say 1 0.1 

University program   

    Faculty of Arts 145 16.1 

    Faculty of Science 227 25.2 

    University 1 392 43.6 

    Faculty of Agricultural & Food Sciences 12 1.3 

    School of Art 2 0.2 

    School of Business 40 4.4 

    Faculty of Education 3 0.3 

    Faculty of Engineering 1 0.1 

    Faculty of Environment, Earth, & 

Resources 

2 0.2 

    Extended Education 19 2.1 

    Faculty of Health Sciences 10 1.1 

    College of Nursing 1 0.1 

    School of Dental Hygiene 1 0.1 

    Kinesiology and Recreation Management  28 3.1 

    Faculty of Music 3 0.3 

    Faculty of Social Work 3 0.3 

    Other 4 0.4 

    Prefer not to say 3 0.3 

Note. N = 899. Participants were on average 21.3 years old (SD = 11.70). 
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Table 2 

 

Mental Health Diagnoses  

Diagnosis n % 

Generalized Anxiety Disorder 159 17.7 

Social Anxiety Disorder 82 9.1 

Panic Disorder 19 2.1 

Obsessive Compulsive Disorder 22 2.4 

Posttraumatic Stress Disorder 28 3.1 

Major Depressive Disorder 63 7.0 

Persistent Depressive Disorder 9 1.0 

Bipolar I Disorder 4 0.4 

Bipolar II Disorder 3 0.3 

Cyclothymia 1 0.1 

Other mental health diagnosis 47 5.2 

No mental health diagnosis 640 71.1 

Note. Numbers reflect the number of participants who reported “yes” in response to questions 

asking if they have been diagnosed with a particular disorder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FACTOR STRUCTURE OF THE BAPQ IN A NON-CLINICAL SAMPLE 86 

Table 3 

 

Family History of ASD 

Response n % 

Yes 87 9.7 

No 724 80.4 

Unsure 80 8.9 

Prefer not to say 1 0.1 
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Table 4 

 

Means and Standard Deviations for Measures 

Variable Total sample 

M(SD) 

Female 

M(SD) 

Male 

M(SD) 

Broad Autism Phenotype 

Questionnaire 

   

   Total score 2.99(.57) 3.00(.59) 2.95(.52) 

   Aloof 2.92(.78) 2.91(.79) 2.95(.73) 

   Rigid 3.26(.71) 3.28(.72) 3.16(.64) 

   Pragmatic Language 2.61(.66) 2.63(.67) 2.53(.62) 

Big Five Personality Inventory    

   Openness 3.48(.54) 3.48(.55) 3.49(.50) 

   Conscientiousness 3.59(.67) 3.59(.68) 3.58(.64) 

   Extraversion 3.05(.80) 3.07(.78) 2.97(.87) 

   Agreeableness 3.91(.60) 3.93(.60) 3.85(.57) 

   Neuroticism 3.36(.79) 3.48(.77) 2.93(.69) 

CC-SR Pragmatic Language 1.45(.38) 1.45(.40) 1.45(.34) 

Amsterdam Executive Functioning 

Inventory 

   

   Total score 1.92(.31) 1.94(.32) 1.84(.27) 

   Attention 2.15(.58) 2.17(.58) 2.10(.55) 

   Planning 2.06(.31) 2.10(.30) 1.98(.33) 

   Self-Control/Self-Monitoring 1.63(.50) 1.66(.52) 1.53(.45) 

Note. CC-SR = Communication Checklist Self-Report. 
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Table 5 

 

Goodness-of-Fit Indicators for the Original Three-Factor Model of the BAPQ 

Goodness-of-

Fit Indicators 

𝜒2 df RMSEA CFI TLI SRMR 

 3476.64* 591 .07 .73 .71 .08 

* p < .00001 
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Table 6 

 

Model Assessment of Configural Invariance 

Model Chi-

square 

Chi-square 

df 

CFI TLI RMSEA SRMR 

Ungrouped 

unconstrained model 

3476.640 591 0.731 0.713 0.074 0.076 

Grouped 

unconstrained model 

4262.459 1182 0.719 0.701 0.077 0.081 

Difference 785.819 591 0.012    
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Table 7 

 

Model Assessment of Metric Invariance 

Model Chi-

square 

Chi-square 

df 

CFI TLI RMSEA SRMR 

Unconstrained model 4262.459 1182 0.719 0.701 0.077 0.081 

Factor loadings 

constrained model 

4297.329 1215 0.719 0.709 0.076 0.082 

Difference 34.87 33 0    
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Table 8 

 

Model Assessment of Structural Invariance 

Model Chi-square Chi-square 

df 

CFI TLI RMSEA SRMR 

Factor loadings 

constrained model 

4297.329 1215 0.719 0.709 0.076 0.082 

Factor covariance 

constrained model 

4490.166 1248 0.705 0.702 0.076 0.085 

Difference 192.837 33 0.014    
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Table 9 

 
Confirmatory Factor Analysis: Standardized Factor Loadings for the Original Model of the BAPQ 

Subscale Items Factor loadings 

Aloof (1) I like being around other people .75 

(5) I would rather talk to people to get information than to socialize .46 

(9) I enjoy being in social situations .81 

(12) People find it easy to approach me .52 

(16) I look forward to situations where I can meet new people .73 

(18) When I make conversation it is just to be polite .40 

(23) I am good at making small talk .60 

(25) I feel like I am really connecting with other people .68 

(27) Conversation bores me .52 

(28) I am warm and friendly in my interactions with others .46 

(31) I prefer to be alone rather than with others .65 

(36) I enjoy chatting with people .83 

Pragmatic 

Language 

(2) I find it hard to get my words out smoothly .60 

(4) It’s hard for me to avoid getting sidetracked in conversation .43 

(7) I am “in tune” with the other person during conversation .60 

(10) My voice has a flat or monotone sound to it .40 

(11) I feel disconnected or “out of sync” in conversations with others .71 

(14) People ask me to repeat things I’ve said because they don’t understand me .55 

(17) I have been told that I talk too much about certain topics .28 

(20) I speak too loudly or softly .44 

(21) I can tell when someone is not interested in what I am saying .10 

(29) I leave long pauses in conversation .47 

(32) I lose track of my original point when talking to people .58 

(34) I can tell when it is time to change topics in conversation .42 

Rigid (3) I am comfortable with unexpected changes in plans .56 

(6) People have to talk me into trying something new .55 

(8) I have to warm myself up to the idea of visiting an unfamiliar place .59 

(13) I feel a strong need for sameness from day to day .58 

(15) I am flexible about how things should be done .53 

(19) I look forward to trying new things .57 

(22) I have a hard time dealing with changes in my routine .65 

(24) I act very set in my ways .42 

(26) People get frustrated by my unwillingness to bend .46 

(30) I alter my daily routine by trying something different .41 

(33) I like to closely follow a routine while working .35 

(35) I keep doing things the way I know, even if another way might be better .50 
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Table 10 

 

Goodness-of-Fit Indicators for Model 2 

Goodness-of-

Fit Indicators 

𝜒2 df RMSEA CFI TLI SRMR 

 2490.56* 519 .06 .81 .79 .07 

* p < .00001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 11 

 

Correlations Between Total Scale and Subscale Sumscores for Total Sample 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. BAPQ total 1.00              

2. CCSR - 

Pragmatic 

Lang total 

.49** 1.00             

3. Rigid .78** .35** 1.00            

4. Pragmatic 

Lang 

.76** .62** .39** 1.00           

5. Aloof .84** .24** .50** .48** 1.00          

6. Extraversion -.53** -.02 -.32** -.26** -.67** 1.00         

7. Agreeableness -.42** -.24** -.29** -.35** -.39** .14** 1.00        

8. Conscientious -.40** -.35** -.16** -.52** -.31** .16** .41** 1.00       

9. Neuroticism .50** .32** .43** .44** .35** -.25** -.35** -.39** 1.00      

10. Openness -.19** .03 -.23** -.04 -.16** .19** .14** .08* -.09** 1.00     

11. AEFI Total  .34** .49** .26** .53** .08* .23** -.29** -.44** .38** .03 1.00    

12. Attention .43** .40** .26** .55** .26** -.10** -.26** -.60** .42** .01 .74** 1.00   

13. Planning -.11** -.05 .009 -.14** -.12** .13** .10** .41** -.07** .08* .16** -.19** 1.00  

14. Self-Control .21** .44** .18** .41** -.05 .38** -.27** -.35** .27** -.001 .84** .37** -.05 1.00 

Note. BAPQ total = BAPQ total score; CCSR – Pragmatic Lang total = CCSR Pragmatic Language subscale score; Pragmatic Lang = 

Pragmatic Language subscale score; Conscientious = Conscientiousness subscale score; AEFI = Amsterdam Executive Functioning 

total score. 

 * indicates <.05 (two-tailed); ** indicates p <.01 (two-tailed). 
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Table 12 

Correlations Between Total Scale and Subscale Sumscores for Males 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. BAPQ total 1.00              

2. CCSR - 

Pragmatic 

Lang total 

.40** 1.00             

3. Rigid .73** .30** 1.00            

4. Pragmatic 

Lang 

.76** .54** .34** 1.00           

5. Aloof .82** .14 .40** .44** 1.00          

6. Extraversion -.56** -.04 -.27** -.33** -.68** 1.00         

7. Agreeableness -.42** -.21** -.33** -.30** -.35** .14** 1.00        

8. Conscientious -.35** -.30** -.22** -.45** -.20** .16* .38** 1.00       

9. Neuroticism .44** .27** .35** .40** .31** -.33** -.30** -.36** 1.00      

10. Openness -.16* .04 -.29**  .01 -.08 .25** .11  .07 -.05 1.00     

11. AEFI Total  .23** .42** .29** .40** -.04 .24** -.34** -.42** .26** .07 1.00    

12. Attention .40** .30** .26** .46** .20** -.17** -.25** -.62** .40** .03 .67** 1.00   

13. Planning -.11** -.04 .05 -.16* -.10 .17* .11 .45** -.15* .06 .13 -.32** 1.00  

14. Self-Control .07 .38** .18* .27** -.18* .42** -.34** -.30**  .12 .03 .81** .27** -.06 1.00 

Note. BAPQ total = BAPQ total score; CCSR – Pragmatic Lang total = CCSR Pragmatic Language subscale score; Pragmatic Lang = 

Pragmatic Language subscale score; Conscientious = Conscientiousness subscale score; AEFI = Amsterdam Executive Functioning 

total score. 

 * indicates <.05 (two-tailed); ** indicates p <.01 (two-tailed). 
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Table 13 

Correlations Between Total Scale and Subscale Sumscores for Females 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. BAPQ total 1.00              

2. CCSR - 

Pragmatic 

Lang total 

.49** 1.00             

3. Rigid .79** .36** 1.00            

4. Pragmatic 

Lang 

.76** .63** .39** 1.00           

5. Aloof .85** .25** .53** .49** 1.00          

6. Extraversion -.53** -.01 -.34** -.24** -.67** 1.00         

7. Agreeableness -.43** -.24** -.28** -.37** -.40** .14** 1.00        

8. Conscientious -.41** -.36** -.14** -.54** -.33** .16** .42** 1.00       

9. Neuroticism .53** .36** .45** .45** .38** -.27** -.40** -.42** 1.00      

10. Openness -.20** .01 -.23** -.06 -.18** .17** .15** .09* -.11** 1.00     

11. AEFI Total  .36** .51** .25** .55** .10* .23** -.29** -.45** .38** .02 1.00    

12. Attention .44** .42** .25** .57** .27** -.08* -.26** -.60** .43** .004 .75** 1.00   

13. Planning -.12** -.05 -.01 -.15** -.12** .12** .10* .40** -.11** .08* .15** -.17** 1.00  

14. Self-Control .23** .45** .17** .44** -.02 .37** -.26** -.36** .28** -.01 .84** .39** -.06 1.00 

Note. BAPQ total = BAPQ total score; CCSR – Pragmatic Lang total = CCSR Pragmatic Language subscale score; Pragmatic Lang = 

Pragmatic Language subscale score; Conscientious = Conscientiousness subscale score; AEFI = Amsterdam Executive Functioning 

total score. 

 * indicates <.05 (two-tailed); ** indicates p <.01 (two-tailed). 



Figure 1 

Path Diagram of the BAPQ Original Model 

 

Note. BAPQ = Broad Autism Phenotype Questionnaire. 
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Figure 2 

Path Diagram of Model 2 of the BAPQ 

 

Note. BAPQ = Broad Autism Phenotype Questionnaire. 

 

 



Appendix  

 (On Department letterhead) 

Letter of Informed Consent 

 

Information and Consent Form 

 

Study Name: The Factor Structure of the Broad Autism Phenotype Questionnaire in a Non-

Clinical Sample of Canadian Undergraduate Students 

 

Principal Investigator: Sydney Kingston, PhD Candidate, Psychology, __________ 

 

Research Supervisor: Dr. Janine Newton Montgomery, Associate Professor, Psychology, 

_______________ 

 

This consent form, a copy of which will be left with you for your records and reference, is only 

part of the process of informed consent. It should give you the basic idea of what the research is 

about and what your participation will involve. If you would like more detail about something 

mentioned here, or information not included here, you should feel free to ask. Please take the 

time to read this carefully and to understand any accompanying information. 

 

Purpose of Study 

 

Sydney Kingston is conducting this study as her PhD dissertation, under the supervision of Dr. 

Janine Newton Montgomery. The purpose of this research is to examine the factor structure and 

construct validity of the Broad Autism Phenotype Questionnaire in a sample of Canadian 

undergraduate students. Undergraduate students in Introductory Psychology (PSYC 1200) will 

be recruited to take part in this study for course credit. Participants will first complete a brief 

screening questionnaire to determine study eligibility. Eligible participants will then complete an 

online questionnaire which include demographic questions such as age, biological sex, gender 

identity, ethnicity, and physical and mental health diagnoses. This is followed by several 

questionnaires which assess self-perceived personality characteristics, social abilities, interests, 

executive functioning, and pragmatic language abilities. We estimate that the time needed to 

complete this study will vary from participant to participant; however, our estimated time to 

completion is 30 minutes to one hour. Participants will earn two course credits for their 

participation.  

 

Risks and Discomforts 

 

There is a small risk that some participants may feel uncomfortable answering some of these 

questions. You may choose to discontinue your participation at any time and/or choose not to 

answer particular questions. If you choose to participate and experience distress as a result of 

answering these questions, please review the list of helpful resources included at the end of the 

questionnaire. If answering these questions causes significant or persistent distress, please 

contact your local crisis line or healthcare professional. 
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Benefits 

 

By participating in this study, there may not be direct benefits to you. However, an indirect 

benefit is that by participating in this study, you will be providing information that will help to 

our increase knowledge of the BAP and the psychometric properties of the Broad Autism 

Phenotype Questionnaire; possibly informing if and where improvements to this measure need to 

be made. This will help to increase Canadian researchers and clinicians’ confidence that they are 

using a sound measure to assess BAP traits. As per PSYC 1200, you will earn course credit for 

your participation. 

 

Confidentiality 

 

Participation in this study is voluntary. All the responses you provide will be kept confidential. 

The information that you provide will be stored on Qualtrics which is encrypted and password 

protected. Once this information is taken off Qualtrics, it will be saved in a password protected 

database and stored on a password protected computer. Your research data will be identified by a 

number. This will include demographic information and questionnaire responses. Only the 

primary researcher, her advisor, and authorized research team members (e.g., research assistants) 

will have access to the data. Once data collection and analysis are complete, we will share the 

results of this research in the primary researcher’s PhD dissertation, presentations, conferences, 

journal articles, and the Social Cognition Lab website. Data will only be presented in aggregate 

form. The data gathered for this research project will be kept indefinitely for the purposes of 

conducting possible future research projects by members of the Social Cognition Lab. The data 

will be stored in a password protected database on a password protected computer. After the data 

is downloaded, it will be deleted off Qualtrics.  

 

Online research has an inherently higher risk of confidentiality breaches than in-person research; 

however, Qualtrics is encrypted and approved for research by University of Manitoba.  

 

Findings 

 

The results of this study should be available by December 2023. You will be able to see the 

research summary posted on the Social Cognition Lab website once it is available (see 

____________. If you would like to receive a summary, please contact Sydney Kingston at 

_____________, provide her with your University of Manitoba email address and inform her that 

you would like to receive a copy of the summary via email. You only need to provide this 

information if you wish to receive a summary of the results; you are not required to provide this 

information.  

 

Voluntary Participation/Withdrawal of Participation 

 

Your signature on this from indicates that you have understood to your satisfaction the 

information regarding participation in the research project and agree to participate as a subject. 

In no way does this way your legal rights nor release the researchers, sponsors, or involved 

institutions from their legal and professional responsibilities. You are free to withdraw from the 

study at any time, and/or refrain from answering questions you prefer to omit, without prejudice 
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or consequence. Should you feel uncomfortable and wish to withdraw, you may exit out of the 

survey.  

 

If you decide to withdraw and have already submitted answers to some questions, the primary 

researcher is interested in using your partial data. Please indicate below, by selecting yes or no, 

whether you consent to having your partial responses used should you decide to withdraw.  

 

If I decide to withdraw my participation, I consent to having my partial data used: 

 

**in Qualtrics participants will see two options to click on <Yes> and <No>  

 

The university of Manitoba may look at your research records to see that the research is being 

done in a safe and proper way. 

 

This research has been approved by the Research Ethics Board at the University of Manitoba, 

Fort Garry campus. If you have any concerns or complaints about this project you may contact 

any of the above-named persons or the Human Ethics Officer at 204-474-7122 or 

HumanEthics@umanitoba.ca. A copy of this consent form has been given to you to keep for 

your record and reference. 

 

Clicking “I agree” at the bottom of this page indicates that you have understood to your 

satisfaction the information regarding participation in the research project and agree to 

participate as a subject. Your continued participation should be as informed as your initial 

consent, so you should feel free to ask for clarification or new information throughout your 

participation. 

 

If you have read the information presented in this form and do not have any questions about this 

study, please click “I agree” when you are ready to begin. You should only click “I agree” if you 

agree to participate with full knowledge of the study presented to you in this information and 

consent form and of your own free will. We strongly encourage you to save or print a copy of 

this consent form now for your own records, as it will not be available later. 

 

Thank you for participating in this study. 

 

**in Qualtrics participants will see two options to click on <I agree> (proceed to study), and <I 

do not agree> (exit) 

 


