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Abstract

The Broad autism phenotype (BAP) refers to a set of subclinical behavioural characteristics qualitatively similar to those
presented in Autism spectrum disorders (ASDs). The BAP questionnaire (BAPQ) has been widely used to assess the BAP
both in relatives of ASD people and within the general population. The current study presents the first Spanish version of
the BAPQ (BAPQ-SP) and analyses its psychometric properties, including validity evidences based on the BAPQ scores
relationship with other variables. Our results only support the use of the Aloof and Rigid sub-scales to assess this phenotype,
whereas Pragmatic Language sub-scale seems to be the main source of misfit. This research represents a first step in the

study of the BAP features in the Spanish population.

Keywords Broad autism phenotype (BAP) - Spanish version of the broad autism phenotype questionnaire (BAPQ-SP) -

Confirmatory factor analysis (CFA) - Validity evidences

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by atypical and persistent impair-
ments in social interaction and communication, as well as
a pattern of repetitive, restricted behaviour and interests
(American Psychiatric Association [APA] 2013). ASD is a
highly heterogeneous set of disorders with wide variations in
symptom severity, intellectual level, and functional disability
(Geschwind 2009), caused by multiple possible etiological
underpinnings, which remains poorly understood (Betancur
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2011; Bruining et al. 2010; Jeste and Geschwind 2014; Len-
root and Yeung 2013). As a consequence, the importance
of accurate diagnoses has never been greater, particularly
given also the growing prevalence (Fombonne 2009), and
the considerable family and societal costs (Ganz 2007). Fur-
thermore, undertaking the autism as a spectrum disorder
remarks that the autistic traits could extend to levels of non-
clinical significance within the general population (Landry
and Chouinard 2016). In fact, if we understood autistic pat-
terns as dimensional diagnostic criteria, they would obvi-
ously vary from subclinical to clinical levels of expression,
throughout the general population (Constantino and Todd
2003; Ronald et al. 2006; Ruzich et al. 2015).

Some studies have employed the concept of broad autism
phenotype (BAP), to refer to a set of subclinical charac-
teristics qualitatively similar to those presented in ASD,
but milder in their expression. The BAP was first observed
by Leo Kanner and Hans Asperger in 1940s; these authors
reported that parents showed behavioural features similar
to those typical in their autistic offspring. More specifically,
Kanner (1943) observed subtle manifestations of the autistic
traits in some of his patient’s parents such as an obsession
with details, social awkwardness, and rigid behaviours. Later
on, several studies have revealed social-communication,
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personality, and cognitive characteristics similar to those
presented in ASD in parents, siblings, and other extended
relatives of people with an ASD diagnosis (i.e., enhanced
aloof, rigid, and hypersensitive personality traits; increased
rates of internalizing psychiatric conditions; and, deficits in
pragmatic language skills as well as in social reciprocity; for
reviews, see Bailey et al. 1998; Pisula and Ziegart-Sadowska
2015; Sucksmith et al. 2011).

Most of the research on the BAP has deeply focused
on genetic liability for autism by examining autistic traits
in a subgroup of first and second degree relatives of ASD
individuals (for a review, see Bailey et al. 1998). Recently,
some authors have suggested that since ASD is diagnosed
based on behavioural methods, the study of those people
who exhibit subclinical autistic traits could be a useful tool
for understanding the relationship between behaviours and
traits which are similar to those of ASD (D’Cruz et al. 2013;
Landry and Chouinard 2016). Thus, behavioural, neuropsy-
chological and personality profiles have been explored in
parents and siblings of ASD patients (Klusek et al. 2014;
Losh et al. 2008, 2009; Ruzich et al. 2015).

However, innovative studies have highlighted that the
BAP also exists within the general population (Baron-Cohen
et al. 2001; Constantino and Todd 2003, 2005), suggesting
its relevance as a research target. Actually, recent studies
have already provided meaningful information for a range
of characteristics related to autism which are continuously
distributed within the general population (Wainer et al.
2011), including restricted and repetitive interests and hob-
bies (Baron-Cohen et al. 2001), atypical visuospatial and
cognitive performance (Grinter et al. 2009; Stewart and Aus-
tin 2009), reduced gaze reciprocity (Chen and Yoon 2011),
and abnormal speech perception (Stewart and Ota 2008) as
well as recognition from faces and body language (Ingersoll
2010). It is important to note that the studies focused on
this population are still scarce but highly needed given that
their results could help to gain a better understanding of the
developmental trajectories of autistic tendencies, as it has
been suggested in Landry and Chouinard (2016) research,
which confirmed the presence of traits associated with ASD
in the typically developing population. But before conduct-
ing these studies, it is necessary first to develop specific tools
for measuring the BAP in the general population.

Measuring BAP

Initially, the BAP was assessed through clinical interviews
with the purpose of studying behavioural and genetic vari-
ability among the first-degree family members of an individ-
ual with ASD in an attempt to locate the underlying genes of
the disorder (Bolton et al. 1994; Dawson et al. 2007; Piven
et al. 1994). Later on, three primary self-report question-
naires have emerged for measuring BAP characteristics—the

Autism Quotient (AQ), the Social Responsiveness Scale
(SRS), and the Broad Autism Phenotype Questionnaire
(BAPQ)—none of them have been translated or validated
in Spanish-speaking populations. The AQ is a self-report
questionnaire originally developed to assess ASD in adults
with average intelligence and it is comprised of five sub-
scales: social skills, attention switching, attention to detail,
communication, and imagination (Baron-Cohen et al. 2001;
Ingersoll et al. 2011). Likewise, the SRS is a questionnaire
which assesses ASD as a single trait—social reciprocity—
that is made up of five subscales: social awareness, social
cognition, social communication, social motivation, and
repetitive and restrictive behaviour (Constantino and Gruber
2007). Finally, the BAPQ was designed to apprehend the key
features of the BAP in adults comprising three dimensions:
Aloof, Rigid, and Pragmatic Language (Hurley et al. 2007).

Although many studies have found that the AQ, the SRS,
and the BAPQ are suitable for measuring this phenotype
in relatives of people with an ASD diagnosis, the BAPQ
has been suggested as the best instrument to identify BAP
individuals since it was the only questionnaire specifically
developed for this purpose (Hurley et al. 2007; Wainer et al.
2011). Its items were derived from the modified personality
assessment schedule—revised (MPAS-R) and the pragmatic
rating scale (PRS) which had previously been used in studies
exploring the BAP (Hurley et al. 2007; Piven et al. 1997a,
b). The questionnaire is divided into three subscales referred
to each of the three dimensions. According to Hurley et al.
(2007, p. 1681) aloof personality refers to a limited inter-
est in or enjoyment of social interaction; rigid personality
relates to resistance, and/or difficulty adapting to change;
and, pragmatic language problems comprises deficits in the
social use of language that lead to difficulties with effective
communication and/or conversational reciprocity.

Overall, the BAPQ scores have shown good reliability
and validity (see Hurley et al. 2007; Ingersoll et al. 2011;
Sasson et al. 2013a). Several studies have provided validity
evidences supporting the inferences made on BAPQ scores
mainly in terms of differential scores among groups (e.g.,
Hurley et al. 2007; Meera et al. 2015; Sasson et al. 2013a;
Shi et al. 2015). BAPQ scores have also supportive valid-
ity evidences based on their relations with other variables.
In fact, this questionnaire is well-correlated with the AQ
and the SRS (Ingersoll et al. 2011; Sasson et al. 2013b),
and additional criterion evidences have been found both
in a non-clinical sample of college student (Ingersoll et al.
2011; Wainer et al. 2011) and within the general popula-
tion (Sasson et al. 2013b). These evidences showed, for
example, that subthreshold autism-social characteristics
within the general population, measured by using the
BAPQ, were connected to poorer social skill and social-
cognitive ability (Sasson et al. 2013b). Likewise, these
characteristics were related to a poor performance on an
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aggregate of social-cognitive aspects such as face recogni-
tion, affect processing, and theory of mind abilities.

However, not all the validity evidences clearly support
the inferences made on BAPQ scores. Validity evidences
based on the internal structure are probably one of the
BAPQ features that need more attention in future research.
When factor analysis is performed the main goal is to
achieve a simple structure (i.e., factors should be defined
by indicators loading highly on them and cross-loadings
or factor overlapping should be avoided; see Thurstone
1947) that enhances the interpretation of the scores, even
more, when coarse factor scores (averaging or summing
the unweighted raw of indicators with salient loadings
on each factor) are used to determine Aloof, Rigid, and
Pragmatic Language. Nevertheless, BAPQ factor structure
has shown comparative fit index (CFI) indicators far from
acceptable limits (e.g., Broderick et al. 2015). Results have
also shown no evidence of a simple factor structure, some-
times because there are several items with cross-loadings
or without loadings at least in one factor (e.g., Sasson et al.
2013a) and, other times, because factor loadings are not
reported (e.g., Broderick et al. 2015; Ingersoll et al. 2011;
Wainer et al. 2011).

Regardless of these internal structure problems, the
BAPQ appears to be the best questionnaire to explore the
BAP in the general population, as mentioned above (Inger-
soll et al. 2011). For this reason and given that none of the
three questionnaires is available for Spanish speakers, the
purpose of this study is to present a new Spanish self-report
version of the BAPQ. To do this, we have translated and
adapted the BAPQ to Spanish speakers and its psychometric
properties have been tested in a non-clinical sample of col-
lege students. In this study, we specifically emphasize the
information related to the internal structure. If the reported
lack of fit related to the internal structure is confirmed here,
we will provide information regarding its causes and pos-
sible solutions with the aim of finding a measurement tool
with empirically supported inferences based on the BAPQ
specific dimensions.

In the present study we will perform confirmatory factor
analysis (CFA) to test BAPQ simplest factor structure (three
factors with only primary loadings). We will also analyse
and describe global and local fit, with special attention to
modification indices in order to provide future directions to
improve this questionnaire. It is important to note that Sas-
son et al. (2013a) found that when the self-report version
of the BAPQ was applied in a sample of parents of people
diagnosed with ASD, five out of seven salient cross-load-
ings were caused by the items of the Pragmatic Language
dimension (BAPQ items 2, 7 11, 29, and 34). Based on this
study, our main hypothesis is that one of the possible reasons
underlying the lack of fit of BAPQ internal structure might
be due to the malfunctioning of Pragmatic Language items.
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On the other hand, once we have identified an accept-
able simple factor structure, validity evidences based on the
BAPQ scores relationship with other variables will be tested.
Specifically, the NEO Five-Factor Inventory (NEO-FFI;
Costa and McCrae 1992) dimensions of extroversion, open-
ness, and agreeableness and the three subscales of the Prag-
matic Awareness Questionnaire (PAQ; Rodriguez-Muiioz
2012) will be regressed on BAPQ dimensions. NEO-FFI
dimensions (NEO Five-Factor Inventory is the short version
of the NEO-PI-R) were selected based on previous studies
with parents with ASD children that found a negative cor-
relation between Aloof (or social features measured by the
MPAS or the MPAS-R) and the Extraversion factor meas-
ured by the NEO-PI-R, and between Rigidity (or rigid per-
sonality) and the Openness and Agreeableness dimensions
(Costa and McCrae 1995, as cited in Amaral et al. 2011,
p. 463; Piven et al. 1997a, b). Later on, two studies explor-
ing the relationship between autistic traits and personality
in university students by using the AQ and the Personality
Mini-Markers (Austin 2005) or the NEO-PI-R (Wakabayashi
et al. 2006), have also found that AQ score was negatively
correlated with Extraversion and Agreeableness. Taking into
account these findings as well as the definition of the three
dimensions assessed by the BAPQ (Aloof personality, Rigid
personality and Pragmatic language problems; Hurley et al.
2007, p. 1681) we hypothesize that Aloof personality will
have a high negative relationship with Extraversion and a
moderate negative relationship with Agreeableness, whereas
Rigid personality will be weakly negatively related to Open-
ness. The PAQ (Rodriguez-Mufioz 2012) will be used to test
the convergent validity of the Pragmatic Language scores. In
this case, moderate/high negative relationships among the
PAQ sub-scales and the Pragmatic Language dimension are
expected whereas Aloof and Rigid dimensions should show
low negative relations with the PAQ sub-scales.

Method
Participants

Three hundred and forty-nine undergraduates participated
in this study. Gender composition was 26.1% of men, rang-
ing in age from 18 to 52 years, M (SD)=21.56 (4.63), and
73.9% of women ranging in age from 18 to 47 years, M
(SD)=20.88 (4.01). Written informed consent was obtained
from all participants. They all were informed with respect
to the purposes of the study and none of them had previous
experience with any of the questionnaires applied (BAPQ,
PAQ, and NEO-FFI). Incidental and snowball sampling was
performed. The inclusion criteria were to have no history of
autism or any related developmental disorders in first-degree
relatives. Those participants who did not meet the inclusion
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criteria, have severe medical or genetic conditions, or history
of psychiatric disorders (e.g., depression, schizophrenia...)
were excluded. This study received ethics approval by the
local Human Research Committee and was conducted in
accordance with the approved guidelines and the Declara-
tion of Helsinki.

With the 12 items per BAPQ factor this sample size meets
the requirements suggested by MacCallum et al. (1999) to
obtain stable factor solutions. Additionally, a priori power
analysis was performed to determine what would be the min-
imum sample size to detect very small effect sizes (R®=.05)
in a linear multiple regression with three predictors using
Gpower software (Faul et al. 2009). With an alpha=.05 and
power =.80 the required sample size to detect the mentioned
effect size was n=253. Nevertheless, we recruited a bigger
sample because this study is framed in a larger research.

Instruments/Measures

Broad Autism Phenotype Questionnaire, Spanish Version
(BAPQ-SP)

The BAPQ (Hurley et al. 2007) is a screening instrument
for the assessment of the personality and language charac-
teristics identified as encompassing the BAP in parents of
individuals with ASD (Ingersoll et al. 2011). The BAPQ
includes 36 items grouped into three subscales (aloof, rigid,
and pragmatic language) and offers both a score for each
subscale and an overall score, which reflects the average
of all items (Hurley et al. 2007). Each of the subscales is
comprised of 12 of the total 36 items and it is related to each
of the BAP traits proposed by Hurley et al.: aloof personal-
ity, rigid personality, and pragmatic language difficulties.
The BAPQ items demand participants to rate how frequently
each statement (e.g., “I like being around other people”)
applies to them on a scale from one (statement applies very
rarely) to six (statement applies very often). This scale (1-6)
does not offer neutral option as a response (Hurley et al.
2007). Fifteen of the total 36 items become reverse scored
items (1, 3, 7,9, 12, 15, 16, 19, 21, 23, 25, 28, 30, 34, and
36). There are two versions of the BAPQ (Hurley et al.
2007); in this study we only used the self-report version.
BAPQ adaptation to Spanish language was performed fol-
lowing the guidelines proposed by Muiiiz et al. (2013) and
the International Test Commission Guidelines on Adapting a
Test (http://www.intestcom.org). The English version of the
BAPQ was translated into Spanish by an official translator.
Simultaneously, the BAPQ was also translated into Spanish
by one of the researchers of the present study. Then, the
concordance of each item from the two translations was ana-
lysed. In this comparison, we discussed the equivalence of
the cultural aspects mentioned in the BAPQ to the Spanish
population, their grammatical concordance, and the quality

of the wording of the items of the questionnaire. Subse-
quently, a second researcher translated the Spanish version
back to English. Both researchers involved in the translation
of the BAPQ were Spanish native speakers. After compar-
ing the back-translation version to the original text and dis-
cussing discrepancies in the retranslation with the BAPQ
English version, a final version was established. As soon as
the final version was obtained, a mixed panel conformed by
three experts (one for each of the domains in the question-
naire—namely, Aloof personality, Rigid personality, and
Pragmatic Language—being one of them also an expert in
psychometrics applied to transcultural contexts, and trained
in Educational settings), valued the adjustment of each of the
items to their corresponding domains and the sense of the
relation, that is, if they have a positive or a negative relation
to the domain. The administered BAPQ-SP can be seen in
Online Appendix 1.

Pragmatic Awareness Questionnaire (PAQ;
Rodriguez-Muiioz 2012)

This questionnaire is a self-report measure of pragmatic
language in Spanish population. It is composed of 26 items
that are answered using ordinal scores following a 5-point
Likert scale where: I is very bad, 2 is bad, 3 is regular, 4 is
good and 5 is very good. For its elaboration, the PAQ (Rod-
riguez-Mufioz 2012) was based mainly on the Prutting and
Kittchner (1987) pragmatic protocol. PAQ items are organ-
ized into three pragmatic factors: enunciative (Cronbach o
in this study .64), textual (Cronbach a in this study .81), and
interactive (Cronbach « in this study .88); a score is given
for each factor and an overall composite score can also be
obtained. None of the items requires reversed scoring. The
higher the score of each of the three factors, the better the
pragmatic language is.

The NEO Five-Factor Inventory (NEO-FFI, Spanish Version;
Costa and McCrae 1999)

This inventory is a short well-established and widely used
measure of the big five model of personality proposed by
Costa and McCrae (1989). It includes 60 items that yield an
overall score composed of five scales: neuroticism, extraver-
sion, openness, agreeableness, and conscientiousness. Each
of the scales is comprised of 12 of the total 60 items (24 are
reverse scored). Participants have to rate each item or state-
ment according to their character on a nominal scale from A
(totally disagree) to E (totally agree). Only the extraversion
(Cronbach « in this study .90), agreeableness (Cronbach o
in this study .74), and openness (Cronbach « in this study
.77) dimensions were considered in the present study due to
their theoretical relation to the aloof and rigid BAPQ factors.
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Higher scores imply higher levels of extraversion, agreeable-
ness, and openness.

Procedure

Trained staff administered, in groups of 30 participants, a
booklet containing a set of six self-report questionnaires:
the three just described in the instruments section (BAPQ,
PAQ, and NEO-FFI), and three additional questionnaires
out of the scope of this study. Participants answered the
survey in a quiet room free from distraction. There was no
time limit (the approximate time necessary to complete the
questionnaires was 40-50 min) and each participant received
course credits in return. The trained staff confirmed that all
the participants were participating voluntarily and informed
them that their answers would be handled only for scientific
purposes. Participants were also notified they could stop
their participation at any time and that their anonymity and
confidentiality was guaranteed. Furthermore, all of them
signed an informed consent.

Two booklet versions (model A and model B) were made
by changing the order of two of the three additional ques-
tionnaires although the BAPQ was always the first in filling
and the PAQ always preceded the NEO-FFI. Participants
received randomly one of the two models. First, participants
read a letter from the researchers endorsing the aims of the
research and the informed consent. Following signing the
consent, the instructions to complete the whole survey were
explained. No questions were allowed to be asked to the
researchers. After finishing the set of questionnaires, par-
ticipants were asked to check that they had completed all the
questions and that they had answered them appropriately and
honestly. Finally, some socio-demographic variables (name,
age, gender and educational level—Degree, Master degree
or PhD-) were registered.

Data Analysis

The descriptive statistics of all BAPQ indicators as well as
the descriptive statistics of PAQ and NEO-FFI total scores
were analyzed. Outlier detection was done using Mahalano-
bis distances. According to Hair et al. (2009), an observa-
tion can be considered as an outlier if the coefficient D*/df
exceed the value of 3 or 4 in big samples. CFA and struc-
tural equations models were performed to test the BAPQ
internal structure and its relationships with PAQ and NEO-
FFI scales. Parameter estimations were performed using the
maximum likelihood. Missing data was treated with Full
Information Maximum Likelihood. We assigned the latent
factors metric by fixing the mean to .00 and variance at 1.00
for all the latent variables. All the correlations between fac-
tors were freed and all the cross-loadings were fixed to O.

@ Springer

Fit to the models was checked using the Chi square test,
the Comparative Fit Index (CFI), and the Root Mean Square
Error Approximation (RMSEA; the confidence interval was
set at 90%). We consider good fit when RMSEA <.05 or
CFI>.97 (Schermelleh-Engel et al. 2003); adequate fit when
RMSEA is close to .06 or CFI >.95 (Hu and Bentler 1999).
RMSEA values between .08 and .10 and CFI values between
.95 and .90 can be considered as an acceptable fit. When
RMSEA is higher than or equal to .10 and CFI values are
lower than .90 the model should be discarded (Brown 2006).
The 95% confidence intervals were estimated using MPlus
(based on the application of the delta method; Raykov and
Marcoulides 2004). Analyses were performed using SPSS
v19.0 and MPlus v7.0.

Validity Evidences Based on the Internal Structure

We tested a first order factor model with three dimensions,
each one composed by the Aloof, Rigid, and Pragmatic
Language items respectively (BAPQ-Model; the data set
contained 315 complete cases). Omega coefficients were
estimated to check the score reliability on each dimension
(McDonald 1999). Adequate omega values should be higher
than .80 (Raykov and Marcoulides 2011). Additionally, due
to the misfit of the tested model and based on Sasson et al.’s
(2013a) results, we decided to test a new first order fac-
tor model including only the Aloof and Rigid dimensions
(AlRig-Model; the data set contained 329 complete cases).
With this model we try to test whether the only psychomet-
ric problem of the BAPQ questionnaire are the Pragmatic
Language items and dimension or, on the contrary, Aloof
and Rigid items and dimensions also show severe malfunc-
tioning. Modification indices higher that ten were analysed
in both models in order to provide general guidelines to
improve BAPQ internal structure.

Validity Evidences Based on the Relationships
with Measures of Other Variables

Two structural models were created to test the relationships
between BAPQ dimensions and PAQ and NEO-FFI scales.
Extraversion, agreeableness, openness, enunciative, textual,
and interactive dimensions were regressed on BAPQ factors
of BAPQ-Model and AlRig-Model (BAPQ-StrModel and
AlRig-StrModel models respectively). The dataset in the
BAPQ-StrModel contained 299 complete cases whereas in
AlRig-StrModel the data set contained 311 complete cases.

In order to discard any potential effect of the gender
variable we have included measurement and structural
invariance tests among genders for each measurement and
structural model. Gender invariance will be assumed if CFI
differences between models are lower than .01 (Cheung and
Rensvold 2002).
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Results

The descriptive statistics for all the variables can be seen
in Table 1. The sample means of the present study were
lower than those observed in the PAQ original sample,
and similar to those found in the NEO-FFI. No outliers
were identified according to Hair et al.’s proposed cut-
off (2009). No variables showed extreme kurtosis or
skewness.

Validity Evidences Based on the Internal Structure

Fit indicators for BAPQ-Model were: X2 (591)=1460.22,
p<.001, the RMSEA was .07 [.06, .07] and the CFI was
.74. This measurement model showed extremely low CFI
values, suggesting that it should be discarded. Measurement
invariance among genders was confirmed for this model,
ACFI=.002. Factor loadings and modification indices can
be seen in Tables 2 and 3. Factor loadings in absolute val-
ues were moderate-high M = .62, range=[.31, .80] for Aloof
dimension, moderate M =.50, range =[.29, .72] for the Rigid
dimension, and moderate-low M =.31, range =[.03, .73] for
the Pragmatic Language dimension. Four out of 12 items
of Pragmatic Language showed non-significant loadings.
Omega reliability estimations [95% CI] were .89 [.87, .90]
for Aloof factor, .79 [.77, .82] for Rigid factor, and .54 [.48,
.59] for Pragmatic Language. Cronbach’s alfa reliability esti-
mations were .85 for Aloof factor, .79 for Rigid factor, and
.62 for Aloof factor. All correlations among factors were sta-
tistically significant (p <.001): — .44 for Aloof-Rigid, —.80
for Aloof-P. Language, and .47 for Rigid-P. Language. Given
that the Aloof factor includes mostly reverse scored items
and that none of the items were inverted in this study, the
direction of the Aloof relationships is reversed (i.e., a high
score in this dimension indicates lack of aloofness or high
interest in or enjoyment of social interaction; this is applica-
ble henceforth). Subscale intercorrelations were comparable
to the BAPQ original intercorrelations found in the control
group (Hurley et al. 2007) although Aloof-P. Language cor-
relation was bigger than expected. All these results make
inadvisable to use Pragmatic Language observed scores to
represent or infer this construct.

Additionally, when local fit related to factor loadings was
explored, six out of 12 items of Pragmatic Language showed
modification indices higher than 10, whereas only two
items of Aloof and Rigid, respectively, showed local misfit.
Finally, modification indices related to potential correlations
between item uniqueness pointed again to Pragmatic Lan-
guage items as the main contributors to the global misfit of
the BAPQ measurement model (i.e., BAPQ-Model).

Table 1 Descriptive statistics for all the BAPQ items and related vari-
ables

M(SD) SK K
Ttem 1 5.01 (0.99) -0.96 0.58
Item 2 2.73 (1.26) 0.75 -0.02
Item 3 3.05 (1.19) 0.40 -0.28
Item 4 2.00 (1.21) 1.58 2.18
Item 5 221 (1.17) 1.09 0.92
Item 6 2.43 (1.16) 0.80 0.44
Item 7 4.38 (1.07) -0.40 -0.11
Item 8 2.04 (1.19) 1.25 1.10
Item 9 4.82 (1.13) —-0.94 0.68
Item 10 2.25(1.22) 1.08 0.78
Ttem 11 2.08 (1.02) 1.03 1.20
Ttem 12 4.13 (1.29) —-0.42 -0.62
Ttem 13 2.08 (1.01) 0.95 0.78
Ttem 14 2.33 (1.13) 1.15 1.42
Item 15 4.02 (1.09) -0.02 -0.73
Item 16 4.21 (1.34) -0.34 -0.74
Ttem 17 2.75 (1.36) 0.79 -0.07
Ttem 18 2.26 (0.99) 0.79 0.75
Ttem 19 4.88 (1.09) —0.65 -0.45
Ttem 20 3.23 (1.46) 0.25 -0.84
Ttem 21 4.54 (1.10) -0.56 0.10
Ttem 22 2.40 (1.15) 1.08 1.18
Item 23 2.13 (1.00) 0.84 0.62
Ttem 24 2.44 (1.15) 0.74 0.19
Item 25 442 (1.21) -047 -0.53
Ttem 26 2.27 (1.27) 1.19 1.07
Ttem 27 1.82 (1.05) 1.40 1.71
Ttem 28 4.70 (1.16) —0.63 -0.27
Ttem 29 2.02 (0.94) 1.35 3.04
Ttem 30 3.10 (1.09) 0.48 0.20
Ttem 31 228 (1.17) 0.83 0.46
Ttem 32 2.96 (1.35) 0.43 -0.57
Item 33 3.38 (1.31) 0.32 -0.53
Ttem 34 4.16 (1.05) -0.25 -0.45
Ttem 35 2.97 (1.14) 0.58 0.13
Item 36 4.81 (1.13) —0.81 0.17
Extraversion 3.74 (0.72) —-0.66 0.01
Agreeableness 3.53(0.52) —-0.43 0.22
Openness 3.64 (0.59) -0.15 -0.52
Enunciative P. 4.05 (0.58) -0.39 -0.17
Textual P. 4.02 (0.60) —0.40 -0.21
Interactive P. 3.95(0.51) -0.14 0.14

M mean, SD standard deviation, Sk skewness, K kurtosis

Accordingly, we ran an alternative measurement model
in which Pragmatic Language items were excluded. Fit
indicators for AlRig-Model were: XZ (591)=579.78,
p<.001, the RMSEA was .06 [.06, .07] and the CFI was

@ Springer
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Table 2 Factor loading,

. R A Modification  Standardised expected Factor in which
modification indices, and indices parameter change the item should
expected parameter change for load
factor loadings in BAPQ-Model

Aloof Item 1 72 10.31 31 P. Language
Item 5 -.53
Item 9 .76
Item 12 .64
Item 16 .70 10.00 31 P. Language
Item 18 -.51
Item 23 -.31
Item 25 .69
Item 27 —.63
Item 28 51
Item 31 —.60
Item 36 .80
Rigid Item 3 -.50
Item 6 52
Item 8 .55 11.00 21 P. Language
Item 13 .59
Item 15 - 41
Item 19 -.58 10.39 18 Aloof
Item 22 72
Item 24 .56
Item 26 31
Item 30 -.58
Item 33 .29
Item 35 .35
Pragmatic Item 2 .50 10.24 .39 Aloof
Language  [tem 4 28
Item 7 —.49 45.53 .81 Aloof
Item 10 A3
Item 11 .76
Item 14 43 23.59 .58 Aloof
Item 17 —.06 15.89 49 Aloof
Item 20 17 14.05 46 Aloof
13.22 25 Rigid
Item 21 -.07
Item 29 .54
Item 32 .03
Item 34 -.29

Non statistically significant factor loadings (A) were italic, the rest were statistically significant (p <.001)

.87. Fit indicators for this model are significantly better
than BAPQ-Model indicators although model fit indi-
ces cannot be compared directly. Measurement invari-
ance among genders was confirmed also for this model,
ACFI =.000. On the other hand, the examination of
AlRig-Model factor loadings and modification indices
is the best way to test if the internal structure problems
caused by Pragmatic Language have been now alleviated.
Factor loadings and modification indices can be seen in
Tables 4 and 5. Factor loadings in absolute values were

@ Springer

moderate-high M = .61, range =[.30, .81] for Aloof fac-
tor and moderate M = .50, range =[.29, .72] for the Rigid
factor. In the same way that factor loadings, Aloof and
Rigid omega estimations remained stable (when compared
to BAPQ-Model): Omega estimations [95% CI] were .89
[.87,.90] for Aloof dimension and .79 [.77, .82] for Rigid
dimension. Correlation between Aloof and Rigid dimen-
sions was — .44 (p <.001). These results support the use
of Aloof and Rigid scores for the proposed goals; in this
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Table 3 Modification indices

o . . Pair of items Modification Standardised expected BAPQ factors potentially affected
pointing .potentlal. correlatl.ons indices parameter change
between items uniqueness in
BAPQ-Model Item 34-Item 21 62.08 43 P. Language
Item 32-Item 17 52.19 .39 P. Language
Item 20-Item 14 40.06 35 P. Language
Item 20-Item 17 36.84 .33 P. Language
Item 17-Item 26 25.36 27 P. Language and Rigid
Item 14-Item 2 23.73 28 P. Language
Item 19-Item 16 22.47 28 Rigid and Aloof
Item 32-Item 14 20.93 25 P. Language
Item 32-Item 20 20.34 24 P. Language
Item 17-Item 14 20.27 25 P. Language
Item 32-Item 26 19.85 .24 P. Language and Rigid
Item 19-Item 6 17.83 -.25 Rigid
Item 9-Item 1 16.23 .26 Aloof
Item 13-Item 23 15.96 .23 Aloof and Rigid
Item 22-Item 19 13.48 25 Rigid
Item 20-Item 7 12.98 .20 P. Language
Item 34-Item 33 12.82 .20 P. Language and Rigid
Item 29-Item 10 12.55 .20 P. Language
Item 33-Item 19 12.53 20 Rigid
Item 14-Item 26 11.86 19 P. Language and Rigid
Item 18-Item 9 11.59 .20 Aloof
Item 14-Item 33 11.56 —.19 P. Language and Rigid
Item 32-Item 35 11.11 18 P. Language and Rigid
Item 24-Item 23 10.58 18 Rigid and Aloof
Item 33-Item 24 10.14 18 Rigid
Item 34-Item 28 10.10 18 P. Language and Aloof

case, only one item (item 19 of Rigid dimension) showed
potential cross-loadings.

Validity Evidences Based on the Relationships
with Measures of Other Variables

Fit indicators for BAPQ-StrModel were: Y2
(789)=1925.20, p<.001, the RMSEA was .06 [.06, .07]
and the CFI was .77. Structural invariance among gen-
ders was confirmed for this model, ACFI=.003. Since the
measurement model included in this model is identical to
BAPQ-Model, factor loadings and relationships between
uniqueness are the same. Consequently, fit problems are
replicated and this model should not even be considered
as acceptable. Furthermore, correlations and regression
coefficients show certain inconsistent validity evidences
when supporting the interpretation of BAPQ factors (see
Table 6). As expected, the Pragmatic Language dimension
is highly and negatively related with the PAQ subscales,
and not related in a statistically significant way with extra-
version, agreeableness, and openness. Additionally, Aloof
dimension is highly positively related to Extraversion and

moderately positively related to Agreeableness, whereas
Rigid dimension show low/moderate negative relation with
Openness. However, on the other hand, the relationship
between Aloof dimension (a high score in this dimen-
sion should be interpreted as lack of Aloof) and the PAQ
subscales are moderate and negative in this model. These
relationships could be taken as slight negative validity
evidences.

On the other hand, AlRig-StrModel showed almost
acceptable fit estimations y? (789) =854.18, p<.001, the
RMSEA was .06 [.06, .07] and the CFI was .86 (model
fit indices cannot be compared directly with the previous
model). As in the measurement model, the structural model
shows adequate RMSEA estimations but CFI estimations
slightly below the recommended cut-off. Structural invari-
ance among genders was also confirmed for this model,
ACFI=.003. Correlations, regression coefficients, and
R? estimations of AIRig-StrModel can be seen in Table 7.
This model shows relationships among BAPQ factors and
the rest of variables that match with the expected results.

@ Springer
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Tablf" 4 Eactgr 19ading, A Modification Standardised expected Factor in which
modification indices, and indices parameter change the item should
expected parameter change for load
factor loadings in AIRig-Model
Aloof Item 1 73

Item 5 -.52

Item 9 .76

Item 12 .62

Item 16 72

Item 18 -.51

Item 23 -.30

Item 25 .67

Item 27 —.63

Item 28 51

Item 31 -.59

Item 36 .81

Rigid Item 3 -.50

Item 6 52

Item 8 .54

Item 13 .59

Item 15 —41

Item 19 -.58 11.53 .19 Aloof

Item 22 72

Item 24 .56

Item 26 31

Item 30 -.59

Item 33 .29

Item 35 34

All factor loadings (M) were statistically significant (p <.001)

Table 5 Modification indices pointing potential correlations between
items uniqueness in AlRig-Model

Pair of items Modi- Standardised BAPQ factors
fication expected parameter potentially
indices change affected

Item 19-Item 16 20.74 27 Rigid and Aloof

Item 19-Item 6  18.14 —.26 Rigid

Item 13-Item 23 16.08 .23 Rigid and Aloof

Item 9-Item 1 14.07 24 Aloof

Item 22-Item 19 13.44 .25 Rigid

Item 33-Item 19 13.44 21 Rigid

Item 27-Item 18 10.61 .19 Aloof

Item 18-Item 9  10.54 .20 Aloof

Item 24-Item 23 10.35 18 Rigid and Aloof

Furthermore, in this model the relationships among Aloof
and the PAQ subscales also coincide the expected results
and the confidence intervals are narrower in contrast to the
BAPQ-StrModel.

@ Springer

Discussion

As far as we know, this is the first study that provides a
Spanish version of a questionnaire to explore the BAP. Fur-
thermore, this study extends previous findings on the factor
structure of the BAPQ (e.g., Broderick et al. 2015; Ingersoll
et al. 2011; Sasson et al. 2013a; Wainer et al. 2011) in a large
sample of university students. All the obtained results were
gender invariant; therefore, gender cannot be considered a
variable that may influence them. Our results are in agree-
ment with Hurley et al.’s (2007) internal structure valid-
ity evidences for the control group since they found three
dimensions and moderate correlations for all the variables
(namely, Aloof and Rigid r=.54, Aloof and Pragmatic Lan-
guage r=.53, and Rigid and Pragmatic Language r=.51),
although the correlation between Aloof and Pragmatic Lan-
guage is rather higher in our study than in the BAPQ original
study (Hurley et al. 2007). We consider that a possible sever-
ity disparity in the BAP traits, between control parents and
university students, could also underlie this BAPQ internal
structure difference (e.g., different levels of data dispersion
or ceiling/floor effects).
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Table 6 Regression coefficients [and 95% CI intervals] for BAPQ-StrModel above the diagonal
Aloof Rigid  Extraversion Agreeableness  Openness Enunciative Textual Prag- Interactive
Pragmatic matic Pragmatic
Aloof 0.82 [0.70, 0.39 [0.21, -031[-0.52, -0.34[-0.55, -0.50[-0.72, —-0.25[-045,
0.93]** 0.57]** —0.11]* —0.13]* —0.28]** —0.05]*
Rigid —.58%* -0.12[-0.19, -0.01[-0.12, -0.29[-0.40, -0.08[-0.19, -0.10[-0.22, -0.07[-0.17,
—0.04]* 0.11] —0.17]** 0.04] 0.02] 0.04]

Pragmatic —.80%* 0.33*%  0.05[-0.09, 0.06 [-0.15, -0.23[-046, -0.75[-0.97, -0.88[-1.11, —0.86[-1.06,

Language 0.18] 0.27] —-0.01] —0.53]** —0.65]** —0.65]**
Extraversion
Agreeableness .00
Openness .01 .06
Enunciative 24 .02 15%

Pragmatic
Textual Prag- .08 .06 26%* 41%*

matic
Interactive .10 13 .04 45%% STF®

Pragmatic
R? .70 12 .10 32 38 .50

Correlations and R? below the diagonal
*p<.05; **p<.001

Nevertheless, the current study evidences a bigger prob-
lem in the internal structure of the BAPQ. As we hypothe-
sized, the severe misfit of the BAPQ-Model is caused mainly
by problems in the Pragmatic Language dimension. The
Pragmatic Language items are the main contributors to the
global misfit of the BAPQ-Model (BAPQ items 2, 7, 14, 17,
20). In contrast, Aloof and Rigid dimensions show adequate
fit with moderate factor loadings and adequate reliability
estimations. Our results are similar to those found by Sasson
et al.’s (2013a) who indicated that five out of seven salient
cross-loadings were caused by the items of the Pragmatic
Language factor (BAPQ items 2, 7, 11, 29 and 34).

The alternative measurement model, excluding the
Pragmatic Language dimension, showed CFI estimations
slightly below than the recommended cut-off to consider it
adequate. However, this CFI estimation is clearly better than
that obtained when Pragmatic Language was included in
the model as well as than that reported for most of the stud-
ies where the BAPQ internal structure was analysed (e.g.,
Broderick et al. 2015). These results are in agreement with
the idea that the main source of misfit in BAPQ dimensions
is due to the Pragmatic Language scores. Moreover, we con-
sider that the CFI misfit of the model with only Aloof and
Rigid dimensions could be explained by the high ratio item/
factor in each BAPQ dimension (see Kenny and McCoach
2003). These results, along with Aloof and Rigid adequate
reliability estimations, support the use of their scores for the
proposed goals, although fit indicators suggest that these
measures could be improved.

A more detailed analysis of the correlations between item
uniqueness in the BAPQ-model (see Table 5) contributes
to identify the main potential source of misfit in Aloof and
Rigid scales. These results indicate a possible effect of con-
tent overlapping, that is, some of the items could be also
referred to related contents apart from Aloofness and Rigid-
ity. For example, items 19, 16, and 6 are all referred to cope
with new experiences, so these items could be exploring also
the preference for this kind of experiences no matter which
scale they belong to.

Our second goal was to explore the validity evidences of
the BAPQ scores based on its relationship with measures
of other variables. In general terms, results from this study
indicate that each BAPQ scale is associated to a number of
personality traits and language skills as we expected. As it
was hypothesized, validity evidences showed a strong nega-
tive association between Pragmatic Language and Enuncia-
tive Pragmatic, Textual Pragmatic and Interactive Pragmatic
from PAQ (Rodriguez-Muioz 2012). However, as it was
highlighted, we strongly advise against the use of the BAPQ
Pragmatic Language factor. It has negative internal structure
validity evidences and the inclusion of Pragmatic Language
factor in any prediction, together with Aloof, could lead to
inaccurate and unexplainable results.

On the other hand, Aloof and Rigid scores have shown
empirical evidences supporting their use. In addition to
their favourable internal structure validity evidences, Aloof
(it should be interpreted as lack of Aloof in the models of
the current study) had a strong positive correlation with
Extraversion and a moderate-low positive correlation with

@ Springer
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Pragmatic

0.35[0.26,

0.44]%%

0.12 [0.02, 0.22]

0.19 [0.08, 0.29]**

—0.15[-0.26, —0.04]*

0.35[0.25, 0.44]**

0.79 [0.74, 0.83]**

Aloof

-0.21 [-0.31,
—0.11]**

-0.25[-0.36,

—0.14]%*

—0.21[-0.31, —0.1]**

—0.33[-0.43,
—0.22]**

0.00 [-0.11,0.11]

—.58%* —0.11 [-0.18, —0.04]*

Rigid

Extraversion

.01

Agreeableness

.06
—-.00

.00

Openness

20%*

18**
.04
.06

Enunciative Pragmatic

58

30%*
12%
.09

.03

Textual Pragmatic

67
.10

.60%*

11

.08

Interactive Pragmatic

R2

23

12

71

Correlations and R? below the diagonal

*p<.05; #*p<.001

Agreeableness. Taking into account this information, our
second hypothesis should be inverted (because the reverse
Aloof interpretation) but accepted. Indeed, the strong cor-
relation between Extraversion and Aloofness could be
explained regarding to the negative pole of the Extraver-
sion construct, which also encompasses negative qualifiers
like loneliness, self-absorption, social withdrawal, etc.,
theoretically strongly related to Aloofness. We also found
a moderate-low negative association between Rigidity and
Openness, which confirm our original hypothesis. According
to the Openness definition (see Costa and McCrae 1999),
and Rigidity conceptualization (e.g., Hurley et al. 2007),
both constructs should be slight and negatively correlated
since they have few qualifiers in common (e.g., Costa and
McCrae 1999).

However, on the other hand, Aloof dimension was mod-
erately and negatively related to the PAQ subscales. These
unexpected relationships have to be analysed together with
the high Aloof-P. Language correlation and the wide confi-
dence intervals (which sizes are a consequence of standard
errors magnitudes) of some of the Aloof and Pragmatic Lan-
guage regression coefficients. These results could be a direct
consequence of collinearity between Aloof and Pragmatic
Language factors (O’brien 2007). This fact is confirmed in
the AlRig-StrModel model where an adequate (i.e., positive)
relationship between Aloof and PAQ factors with narrower
confidence intervals is showed. The results confirmed this
hypothesis indicating that the Pragmatic Language mal-
functioning not also affect to the internal structure validity
evidences, but also to validity evidences of Aloof and Rigid
scores based on the relationship with other variables.

Collectively, these results indicate that more research is
needed to improve the psychometric properties of this Span-
ish version of the BAPQ. Nevertheless, Aloof and Rigid
sub-scales can be used with certain guaranties. Our study
supports the Sasson et al.’s (2013) research, which already
shows problems in the internal structure of the BAPQ in
a sample of parents with ASD children (i.e., they do not
achieve a simple factor structure). Consequently, we con-
sider that the psychometric problems we have detected in
the questionnaire are not directly derived from the language
adaptation process. To sum up, in this study we have pre-
sented the first Spanish version of the BAPQ. This test has
shown similar psychometric properties than other languages
BAPQ versions although our results only support the use of
Aloof and Rigid dimensions to assess BAP. Finally, Prag-
matic Language scores have shown negative validity evi-
dences similar to those found in other versions of the BAPQ
(e.g., Sasson et al. 2013a).

We would like to conclude highlighting that although
Aloof and Rigid sub-scales can be used to study BAP in the
Spanish population, it would be reasonable to make efforts
to improve BAP measurements regardless of the language
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version used. As a first step, we propose to run the item
response theory (IRT) approach on BAPQ dimensions; these
analyses allow placing items and persons in the same con-
tinuous. Thus, IRT would help to identify whether BAPQ
items are really suitable to measure BAP in a non-clinical
sample (if so, items should be distributed along the same
construct levels than this sample). Additionally, we think
that the best way to improve BAP measurements could be
to construct a new assessment tool based on items which
psychometric properties have been widely proven. Based on
Wainer et al. (2011) study exploring the common structure
underlying AQ, SRS, and BAPQ scores, it would be rea-
sonable to select, among these scales, the items that prove
their better psychometric properties for each dimension by
using IRT or exploratory factor analysis in the CFA frame-
work (see Brown 2006). Once a stable sub-domain internal
structure is achieved, validity evidences could be tested as
in the present research but extending the sample to the gen-
eral population (including not only college students but also
people at different ages and with different educational levels)
as well as to the relatives of ASD patients.
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