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ARTICLEINFO ABSTRACT

Keywords: Background: Inflexibility is an inappropriate response children with autism disorder to

Validity, environmental changes. A tool with appropriate reliability and validity is needed to measure the

Invariance of the factor behavioral inflexibility of different age groups of children with autism disorder.there is a research

structure, gap due to disagreement on the relationship between behavioral inflexibility and age. So, the question

Behavioral Inflexibility, is whether the factor structure of the Lecavalier Behavioral Inflexibility Scale is invariant. In different

Children  with autism age groups.

disorder Aims: The present study aimed to investigate the validity and invariance of the factor structure of
the Lecavalier Behavioral Inflexibility Scale in children with autism disorder aged 3-6 and 7-12 in
Isfahan.

Methods: The research method was descriptive-survey and applied in terms of purpose. The
statistical population was children with autism disorder aged 3-12 in Isfahan, of whom 450 children
were randomly selected, and the data obtained from 430 of them (230 for exploratory factor analysis
and 200 for confirmatory factor analysis) were analyzed. The GARS Autism Symptoms Diagnostic
Scale (GARS) (2012) with Cronbach’s alpha of 0.89 and the Lecavalier Behavioral Inflexibility Scale
(BIS) (2020) with Cronbach’s alpha of 0.97 were used.

Results: Data were analyzed by Cronbach’s alpha, exploratory and confirmatory factor analyses. The
Behavioral Inflexibility Scale (CVR> 0.62 and CVI>0.79) had acceptable internal consistency in the
two age groups (o> 0.70). Ax2 of the restricted and unrestricted models of the measurement residues

Received: 29 Oct 2021 were equal in different age groups [Ax2 (90)= 108.51, p= 0.089].
Accepted: 01 Dec 2021 Conclusion: The Persian version of the Lecavalier Behavioral Inflexibility Scale has acceptable
Available: 22 Jun 2022 validity and reliability for both age groups, and its factor structure is invariant.
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Extended Abstract

Introduction

Behavioral inflexibility, maladaptive and inflexible
response to environmental changes and new
situations are identified by limited interests, problems
in adapting to change or novelty, and engaging in
repetitive behavioral patterns (Gokcen, Petrides,
Hudry, Frederickson & Smillie, 2014). Behavioral
inflexibility can affect several areas of performance
and the family life of individuals with autism
spectrum disorder. Inflexible behaviors hinder
widespread social interaction in individuals with
autism spectrum disorder (Tei & et al, 2018), and
result in anxiety (Harrop, Dallman, Lecavalier,
Bodfish, & Boyd, 2020), limited repetitive behaviors
(Mostert-Kerckhoffs, Staal, Houben, & de Jonge,
2015) and poor adjustment (Bertollo & et al, 2020).

Researchers and  scholars  have  different
classifications for the dimensions of behavioral
inflexibility. Some researchers consider behavioral
inflexibility to include the three dimensions of
inflexibility in relation to the environment,
inflexibility in relation to individuals, and
inflexibility in relation to objects. As stated by the
researchers, children with autism are resistant to
changing environments (for example, moving to a
new home), objects (such as moving furniture in a
room), and people (meeting new people). Any change
in the environment, objects, and people might cause
panic attacks and mood swings in children with
autism (Peters-Scheffer & et al, 2008). Some scholars
consider inflexibility as a six-dimension construct,
including responding to change, responding to new
situations and issues, responding to uncertainty,
participating in routines and rituals, the tendency to
limitation, and being overly sensitive to
environmental events. Overseas research confirmed
the invariability of the factor structure of the
Behavioral Flexibility Scale in different age groups
(preschool, kindergarten, elementary school, young
children and adults (Lecavalier & et al, 2020).

Still, there is no agreement on the relationship
between behavioral inflexibility scores and age.
According to some studies, behavioral inflexibility is
predicted by age, the severity of autism, and the onset
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of social activities (Peters-Scheffer, Didden,
Sigafoos, Green, & Korzilius, H. (2013). However,
other studies revealed no relationship between age
and cognitive and behavioral inflexibility (Lecavalier
& et al, 2020, Memari & et al, 2013). Reducing the
behavioral inflexibility of children with autism
requires accurate measurement of behavioral
inflexibility and its dimensions. Identifying the factor
structure and validity of the Behavioral Flexibility
Scale in the age groups of 3 to 6 and 7 to 12 years
helps measure the behavioral flexibility and its
dimensions in different age groups. In foreign
countries, there are valid and reliable instruments for
assessing the behavioral inflexibility of children with
autism (Strang & et al, 2017, Lecavalier & et al,
2020). among which, the Lecavalier inflexibility
scale is the most recent one developed by Lecavalier
in 2020 and includes 38 items that are standardized
for 3-6-year-old children with autism and other
developmental disabilities in Ohio, Texas and North
Carolina. (Lecavalier & et al., 2020). However, no
questionnaire has yet been standardized in Iran to
measure the behavioral inflexibility of children with
autism. Measuring the behavioral inflexibility of
different age groups of children with autism by a valid
and reliable instrument helps autism counselors and
therapists assess the extent and dimensions of the
behavioral inflexibility of different age groups of
children and perform more appropriate therapeutic
interventions.

Method

The research method was descriptive-survey and
applied in terms of purpose. The statistical population
included children with autism aged 3 to 12 years in
Isfahan. According to Comrey & Lee (2013) to
conduct factor analysis, a sample of 300 individuals
is appropriate, and a sample of 500 individuals is
highly desirable. Therefore, in the present study, 450
children aged between 3 and 12 years were randomly
selected from among the patients of the Autism
Association, Autism Rehabilitation Centers, and the
Autism School of Isfahan. However, five children
were excluded due to non-diagnosis of autism by a
psychiatrist and getting a score lower than 53 in
GARS diagnostic questionnaire, and 15 were
excluded due to incomplete questionnaire. Finally,
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the responses of 430 children were analyzed. As
recommended by the statisticians, it is better to use a
separate sample in factor analysis. Also, according to
Klein (2015), a minimum sample size of 200 people
is appropriate for exploratory factor analysis, and 20
samples per factor are required for confirmatory
factor analysis. Therefore, the data obtained from 230
children with autism aged between 3 and 12 years
were used for exploratory factor analysis, and the data
of 200 children with autism aged between 3 to 12
years were used for confirmatory factor analysis.
The KMO index obtained in the present study was
0.904, which indicates the adequacy of the sample
size. The instruments used in the present study was
the GARS diagnostic scale of autism symptoms with
Cronbach’s alpha coefficient of 0.89 and the
correlation coefficient of GARS and CARS
questionnaire was 0.80, which approves its reliability
(Ahmadi et al., 2012). Furthermore, the reliability of
the Lecavalier (2020) Behavioral Inflexibility Scale,
estimated by Cronbach’s alpha, was 0.97. Correlation
of the behavioral inflexibility scale with the revised
version of the repetitive behaviors subscales ranged
between 0.48 and 0.89, which proves the reliability
and validity of this scale (Lecavalier & et al, 2020).
In the present study, Cronbach’s alpha of the total
questionnaire was 0.956, and McDonald’s omega was
0.951.

First, the Lecavalier Behavioral Flexibility Scale was
translated into Persian. Then, a specialist familiar
with psychology and English texts was also asked to
translate it into Persian. The two translations were
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compared and matched. The differently translated
items were re-translated with the help of psychology
professors. In the next step, a bilingual translator was
asked to backtranslate it into English. The
backtranslation was matched with the original
English text. The scale developer, i.e. Lecavalier, was
consulted, and the recommended revisions and
corrections were made. Then, the initial questionnaire
was reviewed by ten experts, including psychiatrists
and psychologists in the doctoral program (specialists
in the field of autism). They were asked to comment
on each section in terms of relevance, simplicity, and
clarity of the items. Then, based on the results of the
Content Validity Index (CVI), CVR, and the revisions
proposed by experts, the required changes were made
on the scale. Data were analyzed by confirmatory and
exploratory factor analysis and Cronbach’s alpha.

Results

Based on the results of the present study, the
Cronbach’s alpha and McDonald’s omega
coefficients in all indices of the two age groups were
at an acceptable level (o >70.0). Based on the results
of confirmatory factor analysis, the goodness of fit
index of chi-square was obtained after correcting the
model (p< 0.001, [x2 (471, N= 338)= 883.57]). To
evaluate the model fit, other indicators were
examined and all indices of PCFI= 0.851,
PNFI= 0.809, CMIN / DF = 1.876, RMSEA= 0.051,
IF1= 0.954, CFI= 0.954, and GFI= 0.920 confirmed
the appropriate fit of the final model.

Table 1. Result of multi group confirmatory factor analysis in different subgroups

Variable Pattern 1 Df wldf CFlI GFI AGFI RMSEA
No restriction 1963/62 942 2/085  0/968  0/952 0/939 0/050
Age Restriction on factor loads 1991/608 969 2/055 0/967 0/950 0/931 0/050
Restriction on structural co-variances  2017/487 990 2/037 0/966 0/948 /0932 0/050
Restriction on measurement residues 2072/13 1032 2/007 0/988  0/944  0/933 0/051

As shown in Table 5, the fit of the multi-group factor
analysis model was good, and the value of Ay?, which
was calculated with the aim of testing the difference
between y2 values between the model with limitation
and the model without limitation, showed that the
factor loads were equal in the two age groups [p =
0.411, Ay? (27) = 27.988]. Then, the two age groups
were limited by equalizing the variances and factor

covariance. Table 5 shows the Ay? value was equal in
the model with limitation and the model without
limitation for different age groups [p = 0.260, Ay? (48)
= 53.867]. Finally, the two age groups were limited
by equality in all measurement residues. The fit of
this pattern of multi-group factor analysis was good
(Table 1). The value of Ay?in Table 5 shows that the
measurement residues were equal in the model with
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limitation and the model without limitation for
different age groups [p = 0.089, Ay? (90) = 108.51].

Conclusion

The results of the present study showed that the
validity and reliability of the Behavioral Inflexibility
Scale were appropriate in the two age groups of 3 to
6 years and 7 to 12 years and had a good internal
consistency that is consistent with the results of
Lecavalier & et al, 2020). According to ten
psychiatrists and psychologists specializing in
autism, the scale items were related to the behavioral
inflexibility of children with autism, and the
necessary changes, as recommended by the
specialists, were made in the items before analyzing
the data.

Given the different perspectives on behavioral
inflexibility, the scale items assessed the child’s
response to new situations and change (Gokcen & et
al., 2014), routines and rituals (Lecavalier & et al.,
2020), the tendency to limitation (Grossi, et al., 2021;
Gokecen & et al., 2014), and being overly sensitive to
environmental events (Lecavalier & et al., 2020). In
exploratory  factor analysis, the behavioral
inflexibility construct included six components,
response to change, routines and rituals, the tendency
to limitation, response to new situations and issues,
and being overly sensitive to environmental events.
Lecavalier & et al. (2020) and Gokgen & et al. (2014)
also stated that behavioral inflexibility includes the
above components.

The results of the present study confirmed the same
factor structure in the Persian version of Lecavalier
the Behavioral Flexibility Scale in children aged 3 to
6 years and 7 to 12 years, which is consistent with
Lecavalier & et al. (2020).

Based on norm scores, behavioral inflexibility
revealed a small difference in the percentage rank of
the two age groups up to a score of 120. However, the
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difference in the percentage rank between the two age
groups of 3 to 6 years and 7 to 12 years was more in
the scores 120 and above. Also, there was no
statistically significant difference between the age
groups of 3-6 and 7-12 in the total score of the
Behavioral Inflexibility Scale (BIS) and all
components except for responding to change and new
situations and issues. This finding is consistent with
Bodfish & et al. (2021), Lecavalier & et al. (2020),
Memari & et al. (2013), and inconsistent with Peters-
Scheffer & et al. (2013). Considering that the scale
used by Peters-Scheffer measures the dimensions of
inflexibility in relation to objects, environment, and
people, and the fact that a significant difference was
found between the two age groups of 3 to 6 and 7 to
12 years in the present study in two components of
the response to change and situations and issues, and
since no research has yet been conducted on the
components of behavioral inflexibility, future
researchers are recommended to do further studies on
this topic.
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