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Titulo: Analisis diferencial de las funciones ejecutivas en nifios pertene-
cientes a familias desfavorecidas vs. niflos con trastorno del espectro autis-
ta.

Resumen: Las Funciones Ejecutivas (FE) se consideran necesarias para
afrontar nuevas situaciones y para controlar la propia conducta. Diversos
estudios han confirmado que poblaciones tan diferentes como nifios con
Trastorno del Espectro Autista (TEA) y niflos de familias desfavorecidas
(FD) muestran dificultades en las FE. Este estudio pretende examinar las
dificultades en FE en esas dos poblaciones con respecto a las FE en nifios
que muestran un desarrollo tipico (DT). Un total de 89 nifios de edades
comprendidas entre los 7 y 12 afios, divididos en tres grupos, participaron
en el estudio: 28 con TEA, 36 de FD y 25 con DT. La evaluacién se reali-
z6 con diferentes medidas de FE (memoria de trabajo, flexibilidad cogniti-
va, inhibicién, planificacién y autorregulacién) y coherencia central. Los re-
sultados muestran que, en general, los niflos de FD obtuvieron las menores
puntuaciones en todas las medidas, aunque las diferencias no fueron signi-
ficativas en todos los casos. Los nifios con TEA obtuvieron puntuaciones
similares al grupo DT en planificacién y memoria de trabajo, y mayores
puntuaciones en coherencia central. Ademas, cuando se les compara con
los nifios de FD, los nifios con TEA obtuvieron una ejecucién mayor en
todas las medidas. Estos resultados indican que existen diferencias entre
grupos y, por tanto, que los programas de intervencion disefiados para ca-
da uno de ellos deben centrarse en diferentes tipos de tareas.

Palabras clave: Dificultades: Funciones ejecutivas; Trastorno del espectro
autista; Familias desfavorecidas; Infancia; Coherencia central.

Abstract: Executive Functions (EF) are considered necessary for dealing
with new situations and for controlling one's behavior. Studies have con-
firmed EF difficulties in children with autism spectrum disorder (ASD)
and in children from disadvantaged families (DF). This study aimed to ex-
amine EF difficulties in the two populations —ASD and DF children- with
respect to EF in children who show typical development (TD). A total of
89 children between the ages of 7 and 12 years participated, divided into
three groups: 28 with ASD, 36 from DF and 25 with TD. Assessments
were made with different measures of EF (working memory, cognitive
flexibility, inhibition, planning and self-regulation) and central coherence.
In general, the children from DF obtained the lowest scores in all
measures, although differences were not significant with respect to the
other groups in all cases. Children with ASD obtained similar scores to the
TD group in executive attention and working memory, and higher scores
in central coherence. In comparison to the children from DF, the ASD
children did better on all measures. These results would indicate that in-
tervention programs designed for the two groups must be focus on differ-
ent kind of tasks.

Keywords: Difficulties; Executive functions; Autism spectrum disorder;
Disadvantaged Families; Childhood; Central coherence.

Introduction

The term Executive Functions (EF) refers to a number of
higher-order, interrelated neurocognitive processes that are
involved in organizing action and thought; they are consid-
ered necessary to deal with new, complex situations involv-
ing objectives or goals for which we have no established, au-
tomated behavior (Blijd-Hoogewys, Bezemer, & Van Geert,
2014; Diamond, 2013; Hill, 2004). The processes involved
are cognitive flexibility (the ability to change between differ-
ent tasks), inhibitory control (the ability to stop a behavior,
ignore certain information or control impulses), working
memory (the ability to keep certain relevant information ac-
tivated for a task while it is under way), planning (the ability
to develop a plan of action, as well as to reassess and modify
it), initiation of behavior (related to starting new activities),
and self-regulation (a skill related to monitoring and control-
ling one’s own actions, as well as correcting and updating
them) (Blijd-Hoogewys et al., 2014; Diamond, 2013; Hill,
2004).
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Development of EFs begins in eatly childhood and be-
comes consolidated around the age of 20 years, with three
main stages of development: childhood (ages 6-8 years),
middle childhood (ages 9-12 years) and adolescence (ages 13-
16 years) (Brocki & Bohlin, 2004; Hill, 2004). However,
these periods are not absolute, because there are idiosyncrat-
ic differences and differential trends in the development of
EF component processes, considering a good time to evalu-
ate its development from 7-8 years (Huizinga, Dolan, & Van
der Molen, 2006). EFs can predict academic, social and work
success throughout an individual’s lifetime; they are consid-
ered important to good adjustment and to success in the so-
cial and family context, to good physical and mental health,
etc. Similarly, deficits in EFs hinder people’s independence,
affecting their problem solving processes, decision making,
adaptation to the environment, inhibition of inappropriate
behavior that may offend others, and the generalization of
learning (Diamond, 2013; Hill, 2004).

Because of the great impact of EFs in a person’s life, they
have been studied widely in different populations. Prior stud-
ies show that many psychological disorders and illnesses,
such as spina bifida, cerebral palsy, schizophrenia, dyslexia,
attention deficit with hyperactivity disorder, autism spectrum
disorder, as well as others, are accompanied by deficits in
EF, which hinder their adaptation to the environment
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(Iampietro, Giovannetti, Drabick, & Kessler, 2012; Moura,
Simé&es, & DPereira, 2015; Piovesana, Ross, Whittingham,
Ware, & Boyd, 2015; Salomone, Fleming, Bramham,
O’Connell, & Robertson, 2016; Zabel et al., 2011).. In addi-
tion, deficits in EF are observed in some populations with
social difficulties, such as children from disadvantaged fami-
lies (Devicienti & Poggi, 2011; Dickerson & Popli, 2016). In
the present study we focus on the comparison between EF
difficulties presented by children with autism spectrum dis-
order (Brunsdon et al., 2015) and children from disadvan-
taged families (Raver, Blair, & Willoughby, 2013).

Children who grow up in disadvantaged families (DF)
show a negative impact on their cognitive, social and emo-
tional development. A family is considered to be in a disad-
vantaged situation when there is difficulty meeting basic
needs such as housing, education, employment, healthcare,
safety, and so on (Bickman & Nilsson, 2011; Devicienti &
Poggi, 2011). Although this situation is closely related to low
socioeconomic status and some of its important factors, such
as poverty and unemployment, a disadvantaged situation is
considered to be a multi-factor phenomenon involving addi-
tional factors such as family structure or origins, parental
psychopathology, social and emotional competence, eco-
nomic and educational resources, and other factors having a
positive or negative influence (Bickman & Nilsson, 2011;
Devicienti & Poggi, 2011). Studies to date suggest that the
deficits found are due deprivation
experienced by these their main
developmental years.

Cognitive development is affected by poverty, such that
the longer the exposure to poverty, the greater its negative
effects on cognitive skills (Dickerson & Popli, 2016). It is
therefore not surprising that different studies find EF defi-
cits in children who live in disadvantaged families, even at
young ages; they perform pootly on tasks related to cognitive
flexibility, inhibitory control, working memory and planning
(Aran-Filippetti, 2013; Aran-Filippetti & Richaud de Minzi,
2011; Mata, Gémez-Pérez, Molinero, & Calero, 2017; Raver
et al, 2013; Rhoades, Greenberg, Lanza, & Blair, 2011).
Neuroimaging research has indicated that socioeconomic
status consequences may influence the level of brain activa-
tion and be associated with atypical structural development
of brain areas that support EF (Hair, Hanson, Wolfe, &
Pollak, 2015; Ursache & Noble, 2016).

Children with Autism Spectrum Disorders (ASD) are
characterized by persistent deficits in social interaction and
communication, in nonverbal communicative behaviors, in
developing and understanding social relations and by repeti-
tive, restrictive and stereotyped behavior patterns (Diagnostic
and Statistical Manual of Mental Disorders, 5th ed.; DSM=-5;
American Psychiatric Association, APA, 2013). Different
theories have been developed to explain their behavioral
characteristics and social functioning. On the one hand, the
hypothesis of Weak Central Coherence (WCC) (Frith, 1989;
see Aljunied & Frederickson, 2013) considers information
processing and patterns of perception and attention to be
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skewed in subjects with ASD. This hypothesis postulates that
such subjects present a bias in specific processing, leading
them to focus on details. This makes them superior to other
subjects in recalling specific information, while at the same
time they fail to ascertain the global meaning. They find it
difficult to understand the general message and to form
broad, general ideas that can be transferred to different con-
texts (Aljunied & Frederickson, 2013; Booth & Happé, 2018;
Brunsdon et al,, 2015). On the other hand, according to the
theory of executive dysfunction, deficits in EF may be re-
sponsible for these behavioral characteristics (see Hill, 2004).
This idea is supported by recent studies that find a relation-
ship between EF and social functioning in ASD (Leung,
Vogan, Powell, Anagnostou, & Taylor, 2016; Peterson,
Noggle, Thompson, & Davis, 2015; Pugliese et al., 2016),
suggesting that adaptation and social interaction problems
are influenced by deficits in EF.

The main underpinnings for this theory are found in
studies where ASD subjects present difficulty across a range
of EFs, including cognitive flexibility, inhibition and working
memory (Blijd-Hoogewys et al., 2014; Mostert-Kerckhoffs,
Staal, Houben, & De Jonge, 2015; Van Eylen, Boets,
Steyaert, Wagemans, & Noens, 2015). However, there are al-
so studies indicating that subjects with ASD show similar ex-
ecutive functioning to that of the typical population (De
Vries & Geurts, 2012; Troyb et al., 2014). There are even
studies that indicate the coexistence of deficits in certain
EFs, but high functioning in others (Brunsdon et al., 2015;
Robinson, Goddard, Dritschel, Wisley, & Howlin, 2009).

These contradictory results may be due to the heteroge-
neity of subjects with ASD, whether in 1Q, language skills,
metacognition and severity of their symptoms (Blijd-
Hoogewys et al., 2014; De Vries & Geurts, 2014; Kalbfleisch
& Loughan, 2012; Van Eylen, et al.,, 2015). Alternatively,
these results may be due to variability in the measures used
in the different studies, ranging from direct performance
measures to parental reports (Gomez-Pérez, Calero, Mata, &
Molinero, 2016; Leung & Zakzanis, 2014; Troyb et al., 2014;
Van Eylen et al., 2015).

Because of the importance of EF in daily life, and based
on the EF difficulties seen in children from both groups--in
ASD children due to their disability and in children from DF
due to the contextual deficits they are exposed to--we con-
sider it of interest to examine whether these EF deficits are
comparable in the two groups. We wish to confirm whether
the different causes for EF deficits in these two populations
lead to differences in their performance levels and the type
of deficits present. If we clearly delimit the deficits of each
population, we will be able to more easily adapt intervention
programs to the needs of each group.

Therefore, the present study analyzed whether the defi-
cits in EF were comparable in nature, and in particular,
whether there were differences between a group of children
with ASD without accompanying intellectual or language
impairment, a group of children from disadvantaged families
and a group of children with typical development, on:
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o Measures of several executive functions: working
memory, cognitive flexibility, inhibition, planning and
self-regulation. As a hypothesis, we expected to find sig-
nificant between-group differences, and that the group of
children with typical development would have the best
scores, in comparison to the other two groups.

e Measures of central coherence. We expected that chil-
dren with ASD would obtain the highest scores, meaning
significantly weaker central coherence than the other two
groups.

Method
Design

This study followed an ex post facto design with three
comparison groups of children (children with ASD, children
from DF and children with typical development).

Participants

The three groups of study patticipants comprised a total
of 89 Spanish children, between the ages of 7 and 12. One
group of 28 children were diagnosed with ASD without ac-
companying intellectual or language impairment (23 boys
and 5 gitls), where M, = 9.79 (§D = 1.75) and IQ M = 97.33
(SD = 15.19); these children belonged to different ASD as-
sociations in Andalusia. Another group of 36 children were
from disadvantaged families (DF) (18 boys and 18 girls),
where My = 9.39 (§D = 1.34) and 1IQ M = 90.08 (§D =
12.88); these came from different Andalusian schools with
children from disadvantaged families. And 25 children (15
boys and 10 gitls) with typical development (ITD), where M,
=920 (§D = 1.44) and 1Q M = 96.28 (§D = 11.85); these
also came from different Andalusian schools.

The three groups were matched in age and 1Q, but not in
gender. Univariate analysis of vatiance (ANOVA) showed
that there were no significant differences in age F(2,86) =
1.07, p = 349, partial > = .02, s.p. = .23 or in total IQ), as-
sessed by the WISC-IV (Wechsler Intelligence Scale for chil-
dren — IV; Wechsler, 2005), F(2,86) = 2.77, p = .068, partial
n? = .06, s.p. = .53. In gender, however, the Chi square
showed significant differences in between-group distribution,
x2 = 7.10, p = .029, where the ASD group had a smaller
number of gitls and a larger number of boys.

General inclusion criteria were established as age be-
tween 7 and 12, total IQ between 70 and 130 on the WISC-
IV, and having a prior diagnosis (ASD and DF groups) from
the specialized professionals at the children’s respective as-
sociations and schools, using the Andalusian standard proto-
cols. Having a prior diagnosis of ASD without accompanying
intellectual or language impairment was established as a spe-
cific inclusion criterion for the ASD group (or Asperger syn-
drome if the diagnosis preceded the DSM-5); based on as-
sessments with ADOS (Autism Diagnostic Observation Schedule;
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Lord, Rutter, Dillavore, & Risi, 2002) and ADI-R (Autism
Diagnostic Interview-Revised; Rutter, LeCouteur, & Lord, 2000),
as well as an overall assessment of their skills. The specific
inclusion criterion for the DF group was the existence of a
psychosocial risk report issued by the Social and Child Pro-
tection Services of the Andalusian Regional Government.
Psychosocial risk reports were produced as indicated after
administration of the Child Well-Being Scales to all the fami-
lies (Magura & Moses, 1986; Spanish adaption De Paul &
Arruabarrena, 1999). This instrument determines the extent
to which children’s families satisfy their basic material, emo-
tional, educational and social needs. A total of 43 scales pro-
vide information on four areas of care—parental role per-
formance, familial capacities, child role performance, and
child capacities—with possible scores ranging from 0 (indi-
cating the most serious conditions) to 100 (indicating ade-
quate conditions); scales are completed by a professional that
knows the family and has recently visited the home. Each
scale point is weighted in terms of a common dimension and
the seriousness of the condition. Finally, the instrument pro-
vides a total score and a score for each factor: household ad-
equacy, parental disposition and child performance. Reliabil-
ity of the different scales falls between .71 and .90 (alpha in-
dex) and between .69 and .93 (internal consistency) (De Paul
& Arruabarrena, 1999).

Exclusion criteria for the DF and ASD groups were es-
tablished as presenting co-morbidity with any disorder or
clinical problem, according to the reports submitted by the
professionals who made the diagnosis.

Instruments

Executive Functions measures

Working Memory Index of the WISC-IV (Wechsler,
2005). This assesses capacity for retaining and storing infor-
mation, and for mentally operating with this information,
transforming it and generating new information. It is appli-
cable in children from the ages of 6 and 16 and it takes
around 10-15 minutes. It consists in two subtests, Digits and
Letter-Numbers. Digits has two parts (1) digits forward
where children are required to repeat from 3 to 9 digits in
the same order; and (2) digits backwards where children are
required to repeat from 3 to 9 digits in the inverse order.
Letters-Numbers where is presented a mixed series of num-
bers and letters and children should rearrange it such that
numbers come first, from lowest to highest and after letters
in alphabetical order. The average reliability coefficient for
Digits and for Letters-Numbers is 0.84, and 0.89 for the total
Working Memory index.

Wisconsin Card Sorting Test—64 (WCST-64);
Kongs, Thompson, Iverson & Heaton, 2000. The
WCST-64 uses only the first 64 cards of the WCST,
with the same administration criteria and purpose as the
standard WCST (Heaton, 1981). This test measures ex-
ecutive functions (such as strategic planning, cognitive
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flexibility, inhibition and perseverance and self-
regulation), category formation and environmental
feedback to shift cognitive sets. It is applicable in chil-
dren from the ages of 6 1/2 and 89 and it takes around
20-25 minutes. Participants have to sort the cards fol-
lowing some matching-criteria (color, shape, number),
as a function of the experimenter’s feedback (that is,
the participant was told whether a particular match is
right or wrong). The matching-criteria changed after 10
consecutive correct matches, but without explicit in-
struction to the participant. The WCST provides in-
formation on the number of correct answers, number
of perseverations, and number of conceptual-type re-
sponses (responses showing comprehension of the clas-
sification principles) in each test phase. Like the stand-
ard version, this test also obtains good reliability and
validity data (Greve, 2001).

Stroop: Color and Word test (Golden, 2006). This test
is a measure of inhibitory control, assessing attentional con-
trol. It is applicable in ages from 7 to 80 and it consists of
three tasks with duration of 45 seconds each. The tasks are
word reading (Stroop-Word), where the subject must read
the written names of colors; color naming (Stroop-Color),
where he or she must name the color of the typeface; and
color-word (Stroop-Color-Word), naming the color of the
typeface and ignoring any conflict with the word meaning,
which measures inhibitory control. An interference index is
also obtained (Stroop-Interference), measuring interference
in the subject and his or her attention control. Test-retest re-
liability is .89 for Stroop-Word, .84 for Stroop-Color, .73 for
Stroop-Color-Word and .70 for Stroop-Interference (Gold-
en, 20006).

Central Coberence measures

Group Embedded Figures Test (GEFT; Witkins,
Oltman, Raskin & Karp, 1987). The group format of the
EFT, like its original format, is a measurement of field de-
pendence/independence (central coherence), where the sub-
ject must find a simple figure within another more complex
one. It is applicable in wide range of age from 5 to adulthood
and it consists of three parts, one of training and two of test,
with duration 2, 5 and 5 minutes respectively. This test pro-
vides a general score that is obtained from the sum of the
correctly found elements in sections two and three; a higher
score represents greater field independence. Estimated relia-
bility analysis of this version of the EFT produced a score of
.82; wvalidity has been analyzed using several tests, where
analyses performed with the EFT obtain better data, report-
ing correlations between -.82 and -.63.

Block Design Subtest of the WISC-IV Perceptual
Reasoning Index (Wechsler, 2005). This assesses subjects’
spatial visualization and analysis, simultaneous processing,
visual-motor coordination, dexterity, nonverbal concept
formation, as well as planification In addition, describes
one's skills in mentally "putting together" complex objects by

seeing and mentally manipulating it's individual parts. It is
applicable in children from the ages of 6 and 16 and it takes
around 10-15 minutes. The test is nine red and white square
blocks and cards showing different color designs that can be
made with the blocks. The child must arrange the blocks to
match the design. The block design subtest provides a punc-
tuation about correct designs in combination with speed.
According to Shah and Frith (1993), this measure is favored
by weak central coherence. The reliability coefficient is .84.

Procedure

First, permission was obtained from the Human Re-
search Ethics Committee at the University of Granada. For
the selection of participants, voluntary participation was re-
quested from ASD associations and from schools with chil-
dren from disadvantages families in several Andalusian cities.
A preselection of participants was made by psychologists
from associations and schools, based on the children’s diag-
nostic reports and the inclusion criteria established. Next, the
children’s parents were asked whether they wished their chil-
dren to participate in the study; if they agreed, informed con-
sent was obtained before including children in the study. A
total of 95 children were assessed, but six of these children
were excluded from the data analysis due to presenting an
1Q below 70.

Children from DF belonged to families with low socio-
economic status, low levels of education, and social difficul-
ties that put them in a social exclusion situation, such as psy-
chosocial risk reports issued by the Social and Child Protec-
tion Services indicate. On the other hand, the ASD and TD
children belonged to families with medium socioeconomic
status, medium levels of education, and without social diffi-
culties that would place them in a situation of social exclu-
sion or at risk thereof, according to the psychosocial risk re-
ports data.

Participants were individually assessed in three sessions
of approximately forty-five minutes each, with two days be-
tween session and session. Test application was counterbal-
anced between the sessions.

Data analysis

We use the SPSS statistical package, version 21.0, for the
data analysis. First, we checked the assumptions of sample
normality and homogeneity with the Kolmogorov-Smirnov
and Levene statistical tests, respectively.

After analyzing the results and verifying that the sample
meets these assumptions, we chose multivariate analysis of
variance (MANOVA) in order to compare the ASD, DF and
TD groups in the measures” scores obtained: performance
on working memory index, digit span, letters-numbers,
WCST-64-Correct answers, WCST-64-perseverations and
WCST-64-concept level answers, Stroop-Color-Word and
Stroop-Interference. Univariate analysis of variance (ANO-
VA) was carried out for GEFT correct answers and the

anales de psicologia / annals of psychology, 2020, vol. 36, n° 1 (january)



106 M. Mar Gomez-Pérez and M. Dolores Calero

Block Design correct answers. Bonferroni post hoc analyses
were applied at level of significance p < .05.

Results

The main objective of this study was to verify whether there
were differences on different measures of executive func-
tions between children with ASD without accompanying in-
tellectual or language impairment, children from DF and
children with TD.

In the case of working memory, assessed by the WISC-
IV (working memory index, digit span and letters-numbers
subtests), MANOVA results showed significant between-
group differences in working memory measures A = 0.84,
F(4,70) = 3.90, p = .005, partial n?> = .08, s.p. = .89. The uni-

variate analyses showed significant differences in the Work-
ing Memory Index (p = .009), Digit Span (p = .031) and Let-
ters-Numbers (p = .009), with small effect sizes (see Table 1).
Post hoc analysis of the Working Memory Index indicated sig-
nificant differences between the DF and TD groups (p =
.023), and between DF and ASD children (p = .032), but not
between the ASD and TD groups (p = .999); there were sig-
nificant differences on Digit Span between the DF and ASD
groups (p = .0206), but not between the ASD and TD groups
(p = .401) or between the DF and TD groups (p = .962); and
on Letters-Numbers between the DF and TD groups (p =
.009), but not between the ASD and TD groups (p = .972),
or the ASD and DF groups (p = .124). In all significant cas-
es, the children from DF had lower scores.

Table 1. Mean Differences of Working Memory Measures, WCST-64, Stroop, GEFT and Block Design Subtest, between TD, DF and ASD Groups.

TD Group DF Group ASD Group
(n=25) (7=30) (n=28)

Variable M SD M SD M SD Flose partial n?
WM Measures

WM Index 26.80 5.85 22.58 5.00 26.50 7.05 5.071%* .10 ?

Digits Span 12.84 2.25 12.25 1.46 13.79 3.02 3.62% .08 3

Letters-Numbers 13.96 4.25 10.33 4.39 12.71 5.02 5.03%* A1 ?
WCST-64

Correct Answers 34.32 1091 30.33 9.26 33.67 12.82 1.21 .03 )

Perseveration Answers™ 17.84 14.77 16.58 12.60 20.52 17.60 0.56 .01 [

Concept Level Answers 26.36 13.17 21.86 12.15 25.59 16.49 0.95 .02 )
Stroop

Color-Word 46.80 5.45 41.56 6.37 44.64 7.85 4.79% .10 7

Interference® -0.10 4.77 -0.48 4.65 3.14 7.24 3.68* .08 3
GEFT

Correct Answers 3.24 3.46 2.64 2.63 6.85 4.75 11.58** 21 )
Block Design Subtest

Correct Answers 24.00 11.62 25.65 7.70 32.62 14.02 4.68* .10 7

Note: TD Group: Children with Typical Development Group; DF Group: Children form Disadvantaged Families Group; ASD Group: Children with Au-
tism Spectrum Disorder Group; WM Measures: Working Memory Measures; WCST-64: Wisconsin Card Sorting Test-64; Stroop: Stroop Color and Word

Test; GEFT: Group Embedded Figures Test
*Inverse variable
*p <.05; *%p <.01

As for the WCST-64 assessments of Correct Answers,
Perseveration Answers and Concept Level Answers,
MANOVA results did not show statistically significant dif-
ferences between the groups A = 0.93, F(6, 168) = 1.07, p =
384, partial n?> = .04, s.p. = .41 on WCST-64 measures. Spe-
cifically, univariate analyses did not show significant be-
tween-group differences on the different measures: WCST-
64-Correct Answers (p = .303), WCST-64-Perseveration An-
swers (p = .575), or WCST-64-Concept Level Answers (p =
.392) (see Table 1).

In inhibitory control, assessed by Stroop, MANOVA re-
sults showed significant between-group differences A = 0.72,
F#4, 170) = 7.60, p = .000, partial n* = .15, s.p. = 1.00. The
univariate analyses revealed significant differences on
Stroop-Color-Word (p = .011), and Stroop-Interference (p =
.029), again with small effect sizes (see Table 1). In the post
hoc analyses, differences on the Stroop-Color-Word were sig-
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nificant between the TD and DF groups (p = .010), in favor
of the former, but not between the ASD and DF groups (p =
.207), or the ASD and TD groups (p = .722); differences
were significant on Stroop-Interference between the DF and
ASD groups (p = .037), in favor of the latter, but not be-
tween the ASD and TD groups (p = .118), or the DF and
TD groups (p = .999);

Concerning the second objective, comparing central co-
herence through the GEFT and Block Design assessments,
ANOVA results indicated significant between-group differ-
ences on the GEFT Correct Answers measure (p = .0001),
with a small effect size (see Table 1). Post hoc analyses indi-
cated that significant differences appear between the ASD
and DF groups (p = .002), and between the ASD and TD
groups (p = .0001), with the ASD group obtaining a higher
score; significant differences do not appear between the DF
and TD groups (p = .999). Regarding the Block design sub-
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test, ANOVA results showed significant between-group dif-
ferences (p = .012), with a small effect size (see Table 1). In
the post hoc analyses, the differences were significant between
the ASD and TD groups (p = .018), and between the ASD
and DF groups (p = .040), in both cases with higher scores
for the ASD children; differences were not significant be-
tween the DF and TD groups (p = .999).

Discussion

Given the importance of EF in social and academic adjust-
ment, and the fact that children with ASD and children from
DF appear to present similar EF deficits, though caused by
different reasons (disability or social situation, respectively);
the main objective of this study was a between-group com-
parison of performance on different measures of EF. Chil-
dren in one group were from disadvantaged families, another
group was made up of children with ASD, without accom-
panying intellectual or language impairment; these two
groups were compared with a group of children with typical
development, in order to ascertain the level of deficit and its
typology in each group and to develop appropriate interven-
tion programs.

For the first objective, results show that our initial hy-
pothesis is partially confirmed. As we expected, there were
significant between-group differences on most measures
used, except for the WCST-64; however, the TD group did
not obtain the best scores in comparison to the other two
groups, as we expected.

Only with respect to the DF group did the TD group ob-
tain better scores, although the between-group differences
were not significant in every case. Consequently, regarding
the DF group, results obtained do concur with our hypothe-
sis; because these children in general tended to obtain the
worst scores on practically all measures used, as expected.
These results concur with prior studies that also point to
lower performance on different measures of EF in this
group (Aran-Filippetti, 2013; Aran-Filippetti & Richaud de
Minzi, 2011; Mata et al., 2017; Raver et al., 2013; Rhoades et
al., 2011).

In contrast, results obtained by the ASD group do not
concur with our hypothesis: contrary to expectations, these
children obtained similar or even higher performance than
children with TD on all EF measures used. These good
scores obtained by the children with ASD confirm results
obtained by De Vries and Geurts (2012), Robinson et al.
(2009) and Troyb et al. (2014). Using direct performance
measures equivalent to those used here, these studies report
similar abilities to subjects with TD. This is not totally com-
patible, however, with studies from Mostert-Kerckhoffs et al.
(2015), and Van Eylen et al. (2015), who indicate poorer
results from ASD children on inhibitory control and
attentional flexibility. We should keep in mind, however, that
these studies show differing results in relation to the type of
task, the child’s severity of symptoms and his/her 1Q.

Regarding the second objective, to investigate how these

participants carry out information processing, our results
support our hypothesis and the hypothesis of weak central
coherence in children with ASD; the latter obtained higher
scores than the other two groups on both the field depend-
ence/independence task (GEFT) and the Block Design sub-
test of the WISC-1V. Performance on the Block Design sub-
test, according to a study by Shah and Frith (1993), is fa-
vored by weak central coherence, thereby suggesting that the
ASD child presents less general information processing, and
is more focused on the details, than children from DF or
children with TD (Aljunied & Frederickson, 2013; Booth &
Happé, 2018; Brunsdon et al., 2015). With regard to the DF
group, there seems to be no negative effect on central coher-
ence from the psychosocial deprivation that these children
are exposed to. As indicated above, the results they obtained
are similar to those in the TD group.

Turning to the comparative analysis of EF deficits in the
ASD and DF groups, results showed that the deficits in the
two groups were not comparable. Just as different causes are
at the root of the EF deficits in the two populations, we find
between-group differences in the typology of their deficits
and the performance levels they present. Each group shows
difficulty or superiority in different skills. Specifically, the
children from DF showed poorer performance on Digit
Span, which assesses working memory; Stroop-Interference,
which assesses inhibitory control; and a GEFT outcome that
would indicate stronger central coherence. They obtained
lower scores, though not significantly so, on the rest of the
executive function measures, with the exception of WCST-
64 Perseverations, which indicates rigidity; in this case, the
ASD group presented a higher score, that is, greater rigidity.
These results would indicate that intervention programs de-
signed for the two groups must be different. We point to the
fact that the children with AS did not show difficulty in well-
structured EF tasks, such as those used in this study; this
tells us that intervention programs with this population
should focus on open-ended EF tasks or tasks involving ac-
tivities from daily life where different EFs come into play. In
the case of the children from DF, however, intervention
programs should focus on well-structured EF tasks at least in
an initial phase, due to the difficulties they present; open-
ended EF tasks can be addressed subsequently.

Taking the results as a whole, we observe that the data
met our expectations regarding children from DF, showing
diverse deficits in EF, probably due to their living conditions
(Bickman & Nilsson, 2011; Dickerson & Popli, 2016). By
contrast, in the case of the children with ASD, high scores
were obtained on some measures of EF, and there were dif-
ferences from the other two groups on measures of pro-
cessing, as had been observed in other studies from
Brunsdon et al.,, (2015), De Vries & Geurts (2014), and
Robinson et al. (2009). Although the differences were not
significant, ASD subjects showed a greater number of per-
severations on the WCST-64 and a higher score on field in-
dependence, indicative of weak central coherence. These re-
sults contrast with the better scores they obtained for the
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ability to resist interference, measured by the Stroop, and for
inhibitory control. These differences between measures
might be due to the more explicit instructions on the Stroop
(as compared to the WCST-64), an aspect that seems to en-
hance the performance of ASD children. In short, interven-
tion programs for the two groups should be differentiated in
the skills they address. Children from DF will need to work
on a wide variety of EFs, because they show generalized def-
icits. Programs for children with ASD, however, can focus
more on unstructured, cognitive flexibility tasks, where they
seem to show greater difficulty, or on tasks that require as-
certaining general information, that is, central coherence.

In order to explain the results obtained, we must first
keep in mind that group designs mask the very heterogene-
ous nature of the ASD populations. These designs do not re-
flect the reality of the different participants, which may in-
clude some subjects with serious difficulties and others with-
out any difficulty (De Vries & Geurts, 2014; Leung &
Zakzanis, 2014; Van Eylen et al., 2015). In our case we se-
lected a group of subjects without accompanying intellectual
or language impairment, that is, with average 1Q and
matched to the TD group: this perhaps triggered the finding
of similarity or even superiority to the TD group in certain
abilities, though not in others (Kalbfleisch & Loughan,
2012). In this regard, it should be noted that certain studies
and meta-analyses find EF deficits to be associated with
symptom severity, a relationship that cannot be verified in
our study (Mostert-Kerckhoffs et al., 2015).

Another possible factor is the type of measure used for
assessment, since some studies have reported discrepancies
between different measures (Van Eylen et al., 2015): namely,
direct performance measures differed from third-party re-
ports, with good scores obtained on direct performance
measures but deficits appeared in the parental reports
(Gomez-Pérez et al., 2016; Troyb et al., 2014). These results
can also be attributed to a lack of ecological validity of the
direct measures (Leung & Zakzanis, 2014), which keeps
these measures from reflecting the subjects’ true deficits.

Also important when interpreting these results are the
between-group differences with regard to gender: there are
fewer females in the ASD group, perhaps because this disor-
der is mainly present in males. This difference may have in-
fluenced our results (Bolte, Duketis, Poustka, & Holtmann,
2011; Lemon, Gargaro, Enticott, & Rinehart, 2011). For ex-
ample, some studies have indicated that girls with ASD show
greater inhibition problems than boys (Lemon et al.,, 2011);
or that Boys with ASD obtain higher scores than girls in the
Block Design Test (Bélte et al., 2011). Such differential re-
sults between the sexes might explain the good scores that
our group obtained on both the inhibition control measure
and the Block Design subtest, given that our ASD group is
mostly made up of boys. Nonetheless, other studies have in-
dicated that there is no difference between the sexes on di-
rect performance measures, at least in the normal population
(Heaton, 1981; Yamamoto & Imai-Matsumura, 2019).
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As for the main study limitations, although an ample
number of measures were used to represent different abilities
that make up EF. All of these were well-structured EF tasks,
where there are explicit instructions that indicate what the
participant has to do and how. In contrast, open-ended EF
tasks, where there are no explicit instruction about how to
solve the task and participant has to implicitly infer the be-
havior, and third-party reports (when third parties judge oth-
ers” performance on EF tasks), should also be included.
These tasks have been found to be more ecologically valid
and more sensitive in detecting EF impairment in ASD sub-
jects (Van Eylen et al., 2015), and in order to compare the
petformance of the different groups on these different
measures. This would make it possible to explore whether
discrepancies appear between the different types of
measures, and whether subjects with ASD show difficulty on
some measures but not on others, as was found elsewhere.
Additionally, one should be cautious in considering our re-
sults, given that the ASD group in this study possesses spe-
cific characteristics, namely, language skills and average 1Q.

On the other hand, enlarging the sample size should al-
ways be considered when establishing between-group differ-
ences, and this is particularly relevant in the case of the ASD
group. Keeping in mind the heterogeneity of this population
in IQ, language skills and autistic symptomatology, a larger
sample size would make it possible to form different ASD
groups that could be compared between themselves as well
as with other groups, and thus shed light on the specific
characteristics of subjects who present difficulties in EF.

Conclusions

Thereby, having assessed different executive functions and
compared the performance of the three groups of children
who participated in this study, our main conclusion is that
growing up in disadvantaged families has a clear, negative ef-
fect on children’s EFs; this group in general shows the worst
performance of the three groups. However, in the case of
the subjects with ASD who participated in this study, contra-
ry to what was expected, there was no clear negative effect,
because these children attained similar or even higher scores
than the children with typical development. Although we
started with two groups that we thought would be compara-
ble in terms of EI deficits; this clearly did not turn out to be
so. The children from disadvantaged families presented a
greater quantity and variety of difficulties than the ASD chil-
dren, when their executive functions were assessed using di-
rect performance measures. Therefore, it might be assumed
that the EF deficits presented by the two groups are differ-
ent in nature. The ASD children, however, show differences
from the other two groups in field depend-
ence/independence and petseverations, indicating certain
differences in information processing, differences that
should be considered in future studies.
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