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INHIBITORY CONTROL AS A FACTOR OF ADAPTIVE
FUNCTIONING OF CHILDREN WITH MILD
INTELECTUAL DISABILITY?

Bearing in mind that the adaptive behaviour is one of the defining
parameters of intellectual disability, determining of the influence
of inhibitory control on adaptive functioning in children with mild
intellectual disability was defined as a basic aim of this research. The
sample covered 95 children with mild intellectual disability (MID), of
both genders, from 10 to 14 years of age.

By analysis of the data of schools’ pedagogical-psychological
departments, data on age and intellectual abilities of participants were
collected. Inhibitory control was estimated by Go no Go task, consisted
of Conflict Response and Response Delay sets. Adaptive skills data were
gained on the basis of a standardized interview with special education
teachers, by applying of AAMR Scale of adaptive functioning. On
the basis of factor analysis, Scale scores were grouped in five factors:
Personal independence, Social Independence, Personal and Social
Responsibility, Social Adaptability and Personal Adaptability.

Significance of relations among the observed variables was
established by Pearson’s correlation coefficient, by partial correlation
coefficient and multifactorial variance analysis.
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Based on the analysis of results a statistically significant
relationship between errors in the execution of tasks that belong to
the set of conflict motor responses and adaptive functioning (p<0.000)
was established. The relationship between errors that belong to the
set of the response delay, and adaptive functioning is not statistically
significant (p=0.324).

Inhibition of the interference response is a significant factor
of practical (partial n°=0.227), conceptual (partial n°=0.341) and
social (partial n°=0.131) adaptive skills, while the response delay is
significantly associated with the conceptual skills (p=0.029) only.

Inhibitory control did not prove itself a significant factor in
behaviour problems of externalizing and internalized type.

Key words: mild intellectual disability, inhibitory control,
adaptive functioning

INTRODUCTION

Adaptive behaviour represents a hierarchical multidimensional
construct that is constituted by practical, conceptual and social skills,
aswellasphysicaland professional competencies (Vig& Sanders, 2007).
The development of adaptive skills is carried out in accordance with the
basic course of mental development, from sensorimotor, elementary
communication and social skills in early childhood, development of
conceptual skills in childhood and adolescence, to a widening range
of adaptive competence in adulthood, which is manifested by socially
responsible behaviour and adjusting to the environment expectations.
It is conditioned by factors that are inherent to an individual (such as
cognitive and emotional potential) and to expectations of sociocultural
environment in which the individual grows (Burchinal et al., 2008).

As one of the basic mechanisms of executive functions, inhibitory
control plays an important role in the behavioural regulation, because
it allows limitation or stopping of prepotent competitive behaviour,
i.e. responses that are immature, inaccurate or inappropriate (Burle
et al., 2004). The possibility of alteration and adaptation of behaviour
in different situations of life largely depends on the possibility of
inhibition of unwanted or inappropriate types of behaviour. Evaluation
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of verbal and nonverbal information in social interaction (the content
of expression, body language, intonation and facial expression of
the interlocutors) are the signals by which we modify our behaviour
(Carlson, 2005; Kochanska, Murray, & Harlan, 2000).

Ability to inhibit predominant response, which includes working
memory and flexibility of attention, except the inhibitory control,
plays an important role in learning, social interaction and respect of
rules. The results of a series of studies indicate a significant influence
of inhibitory control to academic competence (Blair & Razza, 2007,
Howse et al., 2003; Senn, Espy & Kaufmann, 2004), social competence
(Lengua, 2003; Lengua, Honorado, & Bush, 2007) and behavioural
problems (Kochanski & Knaack, 2003, Olson et al., 2005). Inhibitory
control significantly correlates with the basic domains of adaptive
behaviour in childhood and can be a strong predictor of their
development (Eisenberg, Hofer, & Vaughan, 2007).

GOAL OF THE WORK

Bearing in mind that the adaptive behaviour is one of the defining
parameters of intellectual disability (AAIDD, 2010), the main goal of
this study is to establish the influence of inhibitory control in adaptive
functioning in children with mild intellectual disability (MID).

WORKING METHOD

Sample

The sample included 95 children with mild intellectual disability,
of both genders, aged from 10 to 14 years. The structure of the sample
by age and gender is shown in Table 1.
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Table 1 — Sample structure by age and gender

Age categories

GENDER  —007011 11.01111 1201211 13.01311 >
Female Number 10 9 11 13 43
% 10.5% 9.5% 11.6% 13.7% 45.3%

Male Number 15 12 12 13 52
% 15.8% 12.6% 12.6% 13.7% 54.7%

5 Number 25 21 23 26 95
% 26.3% 22.1% 24.2% 27.4% 100.0%

The sample included children with unspecified intellectual disability
without evident neurological and/or genetic disorders, in order to avoid
possible effects of syndrome’s specificities on the results.

Instruments and Procedure

Analyzing the documentation of pedagogical-psychological
services in schools, data on age, anamnestic data and intellectual
abilities of the participants were collected.

Assessment of Inhibitory Control

Go no Go Task (Spinella & Miley, 2004), that consists of two parts
is designed to assess inhibitory control. The first part is set named
Conflicting Responses Set, in which the participants are expected to
respond oppositely to the answer presented by the examiner. The
second part is called Responses Delay Set, in which application the
participant should delay the reaction during the imitation of given
model, upon the agreed signal. Each set consists of 30 items, and the
number of incorrect responses and the latency between the order and
execution is measured.

Assessment of Adaptive Functioning

Data on adaptive skills are obtained from standardized interviews
with special education teachers, using Scales of adaptive functioning
AAMR (AAMR Adaptive Behaviour Scale — School, Second Edition,
Lambert et al., 1993). ABS-S: 2 is a behavioural assessment scale
for children and adolescents aged 3 — 21 years. It is consisted of 16
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subscales (domains), with a total of 104 items, divided into two parts
— the first is intended for evaluation of adaptive and other one of
maladaptive behaviour. The raw scores of each subscale are converted
into weighted scores for the population with intellectual disability,
standardized by age. Based on factor analysis, the scores of both scales
of adaptive behaviour are grouped five factors: Personal Independence
(Factor 1), which describes the practical skills, Social Independence
(Factor 2), which describes the conceptual skills, Personal and Social
Responsibility (Factor 3), which describes social skills, Social Adjustment
(factor 4), which primarily describes externalized behaviour problems
and Personal Adjustment (Factor 5), which describes the autistic,
stereotyped, hyperactive or socially inappropriate behaviour.

Data analysis

In order to show the basic statistical parameters, the measures
of central tendency, measures of variability and range of results were
used. The significance of the relationships among observed variables
was established by Pearson’s correlation coefficient, the coefficient of
partial correlation and multifactor analysis of variance (MANOVA).

RESULTS WITH DISCUSSION

Analysis of results of inhibitory control assessment shows that
the mean value of number of errors is significantly higher in the group
of tasks that belong to conflict responses, significantly greater than
the mean number of errors in a set of tasks in which delayed responses
are expected (detailed in Table 2). For our participants much easier
tasks are those by which one of the easiest levels of inhibitory control
is assessed — the choice between the reaction and non-action.

Resistance to interference response activation, the so-called
conflict tasks, are another aspect of inhibitory control. By analyzing
the ways of resolving conflict tasks in individuals with typical
development, it was established that suppression of tendency
to automatically respond to predominant stimulus increases
progressively from childhood to late adolescence and adulthood (19-
29 years of age) (Schroeter at al., 2004; van der Wildenberg & van
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der Molen, 2004). With that in mind, it is possible that expressed
difficulties of predominant response inhibition in children with MID
are somewhat overcome in older age groups.

Table 2 — Basic statistic characteristics of results of inhibitory control
and adaptive functioning assessment

Min  Max M SD

Gono Go Conflict Response 0 29 7.97 5.631
Task Response Delay 0 16 4.04 3.857

Factor 1/Personal Independence 99 141 135.79 8.323

Factor 2/Social Independence 88 121 10760 6.990
ABS-S:2 Factor 3/'P'elTsonal and Social 93 141 11552 13.076
Factors Responsibility

Factor 4/Social Adjustment 67 121 95.09 13471

Factor 5/Personal Adjustment 58 119 10343 12.813

Participants with MID achieve high scores in all assessed areas/
factors of adaptive behaviour. They achieve the best average results in
the field of practical skills (Factor 1/ Personal Independence), while
the area of conceptual (Factor 2/Social Independence) and social skills
(Factor 3/Personal and Social Responsibility), although highly valued,
are areas that are according to special educators, slightly less developed
in comparison to the practical skills. Relatively high average values in
the areas of Social Adjustment (Factor 4) and Personal Adjustment
(Factor 5) indicate a relatively low representation of maladaptive
behaviour in participants with MID (Buha Djurovi¢ and Gligorovié,
20009).

Although a statistically significant correlation between IQ and
the observed variables were measured only in terms of conceptual
skills (Factor 2) (r=0.395, p<0.000), when analyzing the relationships
of inhibitory control, and adaptive functioning, the method of partial
correlation was applied with IQ as a control variable (detailed in Table

3).
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Table 3 — Correlation of the results of inhibitory control and adaptive
functioning assessment

Control variable — IQ Factorl Factor2 TFactor3 Factord4d Factor5

Conflict prart -0.399  -0473  -0.239  -0.148  -0.253
Responses p 0.000  0.000 0.022  0.160 _ 0.015
Response prart 0177  -0.313  -0.210  -0197  -0.176
Delay p 0.092  0.002  0.045  0.059 0.094

Factor 1 - Personal Independence; Factor 2 — Social Independence; Factor 3 - Personal
and Social Responsibility; Factor 4 — Social Adjustment; Factor 5 — Personal Adjustment.
Statistically significant values are marked (bold).

According to data from Table 3, the possibility of giving answers
that are inconsistent with the given model (a set of conflicting
responses) significantly correlates with the practical skills (Factor
1), conceptual skills (Factor 2), social skills (Factor 3), and personal
adjustment (Factor 5). Response delay errors correlates closely with the
conceptual (Factor 2) and social skills (Factor 3), while the significance
of relations with externalized behavioural problems (Factor 4) slightly
below the statistical significance. Although the relation between
inhibitory control and behavioural problems does not reach the
threshold of statistical significance, the level of correlation suggests
that the tendency to direct, exigent reaction, without considering
the context and demands of the situation, may have a role in the
manifestation of behavioural problems in children with MID.

Results of Go no Go task are classified in four categories (the
transformation is carried out with three sections) for the application of
analysis of variance, based on percentile ranks. First category includes
participants with the lowest number of errors (below the 25 percentiles),
the second 25-50 percentiles, the third 50-75 percentiles, and fourth
one with the highest number of errors (above the 75 percentiles). Table
4 shows distribution of the results of ABS-S: 2 scales to the categories
thus obtained.
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Table 4 — Connection of Inhibitory Control and Adaptive Functioning

ABS-S:2 Category Conflict Responses Response Delay
Factors M SD M SD
1 138.91 5.511 137.54 5.456
Factor 1 2 138.45 4.103 136.81 5.558
3 137.04 4.992 136.67 6.585
4 129.04 12.334 132.96 12.661
1 113.41 4.876 110.69 5.574
Factor 2 2 108.68 6.938 108.81 6.690
3 107.00 4.596 107.88 6.655
4 101.83 6.569 104.36 7.538
1 119.95 12.396 119.92 13.604
Factor 3 2 116.41 11.224 114.58 12.436
3 118.35 14.006 118.04 11.525
4 107.70 11.578 112.40 14.720
1 97.45 10.215 100.23 12.807
Factor 4 2 95.86 12.245 92.84 11.420
3 97.27 14.567 99.17 11.757
4 90.57 15.096 92.16 16.093
1 107.09 9.596 106.46 10.301
Factor 5 2 104.18 9.970 101.71 9.856
3 104.65 10.770 108.33 10.973
4 98.57 18.032 99.96 16.979

Factor 1 - Personal Independence; Factor 2 — Social Independence; Factor 3 — Personal and
Social Responsibility; Factor 4 - Social Adjustment; Factor 5 — Personal Adjustment.

Based on the results of variance analysis a significant relation
between errors in the execution of tasks that belong to the set of con-
flicting motor responses, and adaptive functioning was established
(Wilks’A=0.575, F(15)=3.480, p<0.000, partial 1?°=0.169). The relati-
ons between response delay errors and adaptive functioning was not
statistically significant (Wilks'A=0.824, F(15)=1.137, p=0.324).

Table 5 — Relation between inhibitory control and adaptive

functioning factors
Conflict Responses Response Delay
ABSS:2/Factors F (3) p Partialn? F(@3) p Partial n?
Factor 1 8.715 0.000 0.227 1.405 0.247 0.045
Factor 2 15.335 0.000 0.341 3.139 0.029 0.096
Factor 3 4.463 0.006 0.131 1.323 0.272 0.043
Factor 4 1.375 0.256 0.044 2.154 0.099 0.068
Factor 5 1.871 0.140 0.059 2.322 0.080 0.073

Factor 1 - Personal Independence; Factor 2 — Social Independence; Factor 3 - Personal
and Social Responsibility; Factor 4 — Social Adjustment; Factor 5 — Personal Adjustment.
Statistically significant values are marked (bold).
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Analysis of the influence of inhibitory control of the individual
variables (factors) of adaptive functioning it was determined thatit was
successful at the tasks that belong to the set of conflicting responses
and has significant impact on the area of personal independence
(practical skills), social independence (conceptual skills) and personal
and social responsibility (social skills) (detailed in Table 5).

The possibility of interference response inhibition, which
manifests itself in conflict tasks, has the most significant influence
on conceptual skills, causing about 34% of the variability of results
(partial 1?=0.341). This unambiguously tells of the importance of
this inhibition aspect of a person’s ability to achieve a functional
interaction with the environment and uses community resources,
estimated by the factor of Social Independence.

Starting from the attitude that the development of children
with MID is a subject to the same course like development of typical
children’s population, in which the motor aspect of inhibitory
control matures earlier than verbal, somewhere between 6-7 years
of age (Welsh, Friedman, & Spieker, 2006), it can be assumed that
the importance of inhibitory control of practical and conceptual, to
a lesser degree of social skills (partial n?=0.131) is connected to the
insufficient maturity of the higher forms of cognitive control. Theory
of mind, as well as the ability to recognize mental states of other
people is an essential component of social competence. Inhibitory
control and theory of mind have been linked in several ways — by all
accounts, the prefrontal cortex is a common neural basis, during the
same development period significant changes occur, and in individuals
with autism it is characterized by the absence of both capacities
(Carlson & Moses, 2001). More direct evidence of their relation comes
from studies that find a statistically significant relationship between
inhibitory control and theory of mind (Carlson & Moses, 2001;
Carlson, Moses, & Claxton, 2004).

Ability to delay motor response was significantly associated with
the conceptual skills (Factor 2), while the relationship with other
parameters of adaptive functioning is below the level of statistical
significance.

Inhibitory control did not appear as a significant factor of
externalized (Factor 4) and internalized (Factor 5) behavioural
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problems, which is unexpected if we consider that many life situations
require simultaneous coordination of external inputs, the desire for
an impulsive reaction and the internal value system (Eisenberg et
al., 2004). Area of Social Adjustment (Factor 4) estimates externalized
presence of behavioural problems in the domains of social behaviour,
adaptability and reliability. According to the results of our previous
study, these difficulties are manifested in 20.9% of children with MID,
with the increased tendency toward aggression in conflict situations,
temper tantrum, or blaming others for our own mistakes. Behaviour
problems are especially manifested in situations that require adjusting
to environment by ignoring the rules, resisting the orders, tendency
for lying, disrespect of others and public property and the likewise.
(Buha Burovi¢ and Gligorovié, 2009). Area of Personal Adjustment
(Factor 5) includes aspects of behaviour that can be characterized as
stereotyped, hyperactive and self-injuring. Bearing in mind that the
connection between inhibitory control and adaptive behaviour is the
most obvious in cases of behavioural disorders and psychopathology
(Nigg, 2001; Overtoom et al., 2002), the lack of a significant relation
with the participants of our sample raises the question of the role
and dynamics of maturation of different inhibitory mechanisms in
behavioural regulation in children with MID.

CONCLUSION

Based on the analysis of research results, there was a statistically
significant relationship among errors in the execution of tasks
that belong to the set of conflicting motor responses and adaptive
functioning (p<0,000). The relation between errors that belong to
the response delay and adaptive functioning set was not statistically
significant (p=0.324).

Our findings highlight the importance of inhibition interference
response in adaptive functioning in the domains of practical (partial
N?=0.227), conceptual (partial ?=0.341) and social (partial n?= 0.131)
skills.

Errors in motor response delay were statistically significantly
associated with the conceptual skills (p=0.029), while the relation with
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other factors of adaptive functioning is below the level of statistical
significance.

Inhibitory control did not appear as a significant factor in
behaviour problems of externalized and internalized type.

Summarizing the findings, we conclude that inhibitory control
is an important factor in the development and modulation of various
domains of adaptive behaviour, and therefore, it is necessary for
it to become an integral part of the rehabilitation of children with
intellectual disabilities.
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INHIBITORNA KONTROLA KAO CINILAC ADAPTIVNOG
FUNKCIONISANJA DECE SA LAKOM INTELEKTUALNOM
OMETENOSCU

Milica Gligorovi¢, Natasa Buha
Univerzitet u Beogradu — Fakultet za specijalnu edukaciju i rehabilitaciju

Sazetak

Imajuéi u vidu da je adaptivno ponasanje jedan od definiducih
parametara intelektualne ometenosti, kao osnovni cilj istrazivanja
definisano je utvrdivanje uticaja inhibitorne kontrole na adaptivno
funkcionisanje dece sa lakom intelektualnom ometenoséu. Uzorkom
je obuhvadeno 95-oro dece sa lakom intelektualnom ometenoséu
(LIO), oba pola, uzrasta od 10 do 14 godina.

Analizom dokumentacije pedagosko-psiholoske sluzbe skola priku-
pljeni su podaci o uzrastu i intelektualnim sposobnostima ispitanika.
Inhibitorna kontrola je procenjena Kreni-stani zadatkom, koji ¢ine se-
tovi Konfliktni motoric¢ki odgovori i Odlaganje motorickog odgovora.
Podaci o adaptivnim ve$tinama dobijeni su na osnovu standardizova-
nog intervjua s defektolozima, primenom AAMR Skale adaptivnog
funkcionisanja. Na osnovu faktorske analize skorovi Skale su grupisani
u pet faktora: Li¢na samostalnost, Socijalna samostalnost, Li¢na i soci-
jalna odgovornost, Socijalna prilagodenost i Li¢na prilagodenost.

Znadajnost odnosa izmedu posmatranih varijabli utvrdena je Pir-
sonovim koeficijentom korelacije, koeficijentom parcijalne korelacije i
visefaktorskom analizom varijanse.

Na osnovu analize rezultata je utvrden statisti¢ki znac¢ajan odnos
izmedu gresaka pri izvrSavanju zadataka koji pripadaju setu konf-
liktnih motori¢kih odgovora i adaptivnog funkcionisanja (p<0,000).
Odnos izmedu gresaka koje pripadaju setu odlaganja odgovora i adap-
tivnog funkcionisanja nije statisticki znacajan (p=0,324).

Inhibicija interferentnog odgovora je znacajan ¢inilac prakti¢nih
(parcijalni n?=0,227), konceptualnih (parcijalni n?=0,341) i socijalnih
(parcijalni 1?=0,131) adaptivnih vestina, dok je odlaganje odgovora
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statisti¢ki znaéajno povezano samo sa konceptualnim vestinama
(p=0,029).
Inhibitorna kontrola se nije pokazala kao znadajan ¢inilac prob-
lema u ponasanju eksternalizovanog i internalizovanog tipa.
Kljucne redi: laka intelektualna ometenost, inhibitorna
kontrola, adaptivno funkcionisanje
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