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INHIBITORY CONTROL IN CHILDREN WITH ATTENTION DEFICIT AND
HYPERACTIVITY DISORDER

Xiilasa. Mogalodo DOHP zamani usaqlarda icraedici funksiyalardan biri olan tormozlanmaya nazarat
haqqinda danisilir. Bu usaglarda icraedici funksiyalar homiso pozulmus olur. Lakin icraedici funksiyalarin
pozulmas1 hor zaman DOHP demok deyil. Icraedici funksiyalarin giymatlondirilmasi bu neyroinkisaf poz-
gunlugunun diagnozuna kémok edos bilor. DOHP ils alagadar olan an asas icraedici funksiya pozuntularmdan
biri tormozlanmaya nazaratds olan problemdir. Onlar geyri-adekvat reaksiya vo ya impulsiv davramslari, ke-
nar miidaxilslori tormozlamaqda ¢atinlik ¢akirlar va bu sababdan diggeti comlomokls bagl problem yasayir-
lar. Diggoti comlomok figiin konar miidaxilonin sixigdirilmasini, yadda saxlanilan moalumatin geri ¢agirilmasi
ticlin lazim olmayan isaralari nozors almamagi vo adaptiv gorar gobul etmok ticiin vardislo verilon reaksiyala-
rin garsisint almagi tolob edon ugurlu davranisda tormozlanma miihiim rol oynayir. Pozulmus tormozlanma
reaksiyasi birbasa dord icraedici funksiyaya tosir edir: operativ yaddas, 6ziinii tanzimlams, nitgin internallas-
masi1 vo yenidon qurulmasi. Bu da, 6z novbasinda, xiisusan do motor nazarati, salislik va sintaksis ilo bagl
olan miirokkab harokatlori vo mogsadyonlii davraniglar: yerino yetirmokda ¢atinliklora sabab olur. Miollif
tormozlanmaya nozaratin DOHP-5 tasirini nozars alaraq, tormozlanmani giiclondirmoys yonalmis tolimlarin
DOHP simptomlarmi yaxsilasdirmaq potensialina malik oldugu hagda danisir. Bu sahads bir sira todgigatlar
tormozlanmaya noazarati giiclondirmak tigiin nozords tutulmus mosqlorin effektivliyini nimayis etdirmisdir.

Acar sozlor: DOHP, digqat catismazligi, impulsivlik, hiperaktiviik, tormozlanma

Pe3tome. B cratbe roBopuTcsi 0 KOHTpoie TopMoxeHus y aereil ¢ CIABI, KOTOpbIi siBisieTcsl OqHOM
13 yIpaBIAoMuX GyHKIWA. Y 3TUX JeTel BCer/a HapylIeHbl HCIIOMHUTENbHBIE (G YHKINN. OTHAKO HapyIIe-
HUE UCTIOIHUTENBHBIX (yHKIWH He Beerna o3HadaeT CBI. OnieHKa HCITOMHUTENBHBIX (YHKIIHA MOXKET T10-
MOYb JUArHOCTHPOBATh 3TO HAapylleHHEe HepBHOro pas3BuTusi. OOHMM M3 Hamboiee pacHpOCTPaHEHHBIX
HapyIIeHUH HCIIONHUTENBHBIX QYHKINH, cBsi3aHHBIX ¢ CIIBI, sBisiercs mpoOieMa ¢ KOHTPOJIEM TOP MOXKe-
Husl. IM TpyIOHO clep)kuBaTh HEYMECTHOE WIIM UMITYJIbCUBHOE MOBEJCHUE, BHEIIHEE BMELIATENbCTBO H, Clle-
JOBATEIbHO, BO3HUKAIOT MPOOJIEMbl C KOHIIEHTpalueld BHUMaHUA. TOPMOXKEHHE WUIPaeT BaXXHYIO pOjb B
YCIIELIHOM TOBEIEHUH, TPeOysl MOJaBJICHHUS MOCTOPOHHEr0 BMELIATENbCTBA Al (POKYCHPOBKM BHHMAaHHUS,
WTHOPHPOBAHUSI HEHY>KHBIX CUTHAJIOB JJIsl BBI30Ba COXPaHEHHOH MH(OPMALMU M TOAABICHUS HMPUBBIYHBIX
peakuuii Ha aJanTUBHOE MPUHATHE peleHni. Hapyienue TopMO3HO# peakuy HanpsAMYyIO BIMSET Ha YEThI-
pe UCIOTHUTENbHBIE GYHKLIUHU: Pa00UyI0 TaMATh, CAMOPETYJISILHIO, HHTEPHATU3ALNIO PEUH U PECTPYKTYPH-
3a0H0. JTO, B CBOKO OYEPEb, IPUBOAUT K TPYIHOCTSAM IIPH BBITOJHEHUH CIOXKHBIX JIBHKEHUM U MpHU Liene-
HanpaBJIEHHOM IIOBEJCHUH, OCOOEHHO TEX, KOTOpPBIE CBS3aHbl C MOTOPHBIM KOHTpPOJIEM, OETJIOCTHIO peur U

228 Scientific Works of the Institute of Education of the Republic of Azerbaijan, Volume: 91, Number: 1, 2024


https://orcid.org/0009-0002-6018-1264
https://doi.org/10.69682/azrt.2024.91(1).230-235

Diqqat askikliyi va hiperaktivlik pozuntusu olan usaqlarda tormozlanmaya nazarat

CHHTAaKCHCOM. YUHUTBIBas BIUSHHE TOPMO3HOro KoHTpons Ha C/IBI', aBTop yTBep)Kaaer, yTo TPEHUPOBKH,

YCUJIMBAIOLIME TOPMOXKEHUE, MOTYT yimydumnTh cuMmntomsl CLIBIT. Psix uccnenoBanmii B 3T0# 0obnactu mpo-

JEMOHCTPHPOBAIH 3P PEKTUBHOCTH YIIPaKHEHUH, HAITPABJICHHBIX HA YCUIIEHHE KOHTPOJISI HAJl TOPMOKEHUEM.
Knioueswie cnosa: C/BI', oepuyum enumanus, umnyibCugHOCmMb, 2UNEPAKMUEHOCHb, MOPMOICEHUE

Summary. The article talks about inhibitory control, which is one of the executive functions in children
with ADHD. These children always have impaired executive functions. However, executive dysfunction does
not always mean ADHD. Evaluation of executive functions can help diagnose this neurodevelopmental
disorder. One of the most common executive function deficits associated with ADHD is problems with
inhibitory control. They find it difficult to control inappropriate or impulsive behavior, external interference,
and therefore have trouble concentrating. Inhibition plays an important role in successful behavior, requiring
the suppression of extraneous interference to focus attention, the ignoring of irrelevant cues to recall stored
information, and the suppression of habitual responses to adaptive decision making. Impaired response
inhibition directly affects four executive functions: working memory, self-regulation, language internalization,
and restructuring. This, in turn, leads to difficulties with complex movements and goal-directed behavior,
especially those related to motor control, verbal fluency, and syntax. Given the influence of inhibitory control
on ADHD, the author argues that training that enhances inhibition may improve ADHD symptoms. A number
of studies in this area have demonstrated the effectiveness of trainings designed to enhance inhibitory control.

Key words: ADHD, attention deficit, impulsiveness, hyperactivity, inhibition

Attention deficit hyperactivity disorder
(ADHD) is a neurodevelopmental disorder of
childhood characterized by age-inappropriate
levels of inattention, hyperactivity, and
impulsivity [1]. There are three main types of
ADHD according to DSM-5: predominantly
inattentive  type, predominantly hyperactive/
impulsive type and a combined form of ADHD
[2]. The prevalence of this disorder among
children is about 5-10 percent, and between 3-5
percent among adults [3]. More boys are
diagnosed with ADHD than girls. But according
to some researchers ADHD is underdiagnosed in
girls. Because girls mostly have predominantly
inattentive type of ADHD and this type is usually
more difficult to diagnose.

Etiology of ADHD is not understood
completely. It is complex and different factors
play a role in the development of ADHD. There
is no single cause that has been identified as a
main contributor to the development of this
neurodevelopmental disorder. Genetic factors
play an important role. There is a strong
evidence supporting the impact of genetic
factors. According to different studies with twin
families the heritability estimate is around 70-
80% [4]. If a close family member or sibling has
ADHD, there is a high probability that the other
child will manifest ADHD as well. Research
using neuroimaging techniques has showed that
the structure of certain brain regions and their
function is different in individuals with ADHD.
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This includes prefrontal cortex and basal
ganglia. ADHD is linked with low levels of
neurotransmitters such as dopamine and
noradrenalin [5]. Environmental factors such as
exposure to alcohol, smoking, some toxins
during pregnancy, also low birth weight,
premature birth also have been identified as risk
factors. Although psychosocial factors such as
childhood trauma, neglect, significant stressors,
or poor parenting does not cause ADHD
directly, it may make symptoms worse. ADHD
is a heterogeneous disorder. It means that
individuals with ADHD may have different
symptom profiles. Also there are various
underlying factors that could cause ADHD. The
interplay of genetic and environmental factors
may may contribute to the development of
ADHD.

Impairment of different genes make the
child more wvulnarable to the effect of
environmental ~ factors and genetic and
environmental factors together cause ADHD.
Executive functions are also affected in ADHD. It
is not clear if impairment of executive functions
cause ADHD or whether it is the other way
around. But one thing is clear that executive
functions are always affected in ADHD, although
not all executive dysfunctions mean a person has
ADHD. Assessment of executive functions could
help with diagnosis of ADHD [6].

Executive functions are top-down mental
processes that are responsible for cognitive
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control and managing various aspects of goal-
directed behavior. They are essential for
psychological, as well as cognitive and social
development.

These functions include skills such as
attentional control, inhibitory control, working
memory,  cognitive  flexibility,  reasoning,
problem-solving, time management, and planning.
They play a crucial role in focusing and main-
taining attention, in regulating and coordinating
complex cognitive processes to achieve goals [7].
Executive functions start developing during the
infancy stage and continue developing untill the
late twenties. Between the age of 3 and 5 there is a
significant advancement in the development of
executive functions.The development of executive
functions depend on the maturation of the frontal
lobe, particularly prefrontal cortex. In individuals
with ADHD the development of executive
functions are delayed by a few years. And when
we talk about the symptoms of ADHD we
mention age inappropriate level of inattention,
hyperactivity and impulsiveness. As children
grow they learn to manage hyperactivity and
impulsiveness. But it is hard to control attention
problems.

People with executive function problems
experience  difficulties in  planning and
organizing tasks, completing projects in time,
time management, attention, etc [6]. The specific
difficulties can vary among individuals with
ADHD. One of the most common executive
function challenges associated with ADHD is
problem with inhibitory control. They have
difficulty inhibiting inappropriate responses or
impulsive behaviors, or inhibiting distractions
and because of that experience problem with
focusing attention.

In psychology, inhibition plays a crucial
role in successful behavior, requiring the
suppression of distracting information to focus
attention, disregarding irrelevant cues for memory
retrieval, and restraining habitual responses for
adaptive decision-making [8,9]. The capacity for
inhibitory control operates on both conscious and
unconscious levels. Inhibition is an essential
cognitive function.

It enables individuals to manage their
attention, behavior, thoughts, and emotions. It
does not mean that one absteins from a desired
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action, rather it entails a toning down of

behavioral responses to a stimulus, thus
providing an opportunity for thoughtful
deliberation. Inhibitory control begins to

develope at an early age. As infants learn basic
inhibitory control they delay response to
stimuli. It becomes more evident during early
childhood and there is a notable development
between the ages of 3 and 6 [10].

Children at this stage learn to wait for their
turns, follow simple rules. Development of
inhibitory control continues during the middle
childhood and adloescence. They become better at
planning, organizing, decision-making, goal-
directed behaviors. With the challenges
adolescents face such as peer pressure, emotional
regulation, etc they need better inhibitory control.
As prefrontal cortex continues to mature and
neural connectivity improves, adolescents become
better at inhibitory control. The full development
of inhibitory control occurs by the late twenties,
but the rate of development slows compared to
earlier stages. Inhibitory control undergoes a
gradual decline with normal aging [7].

Individual differences exist in the
development of inhibitory control. Other
factors, such as environmental factors, genetics
can influence the development of it. Inhibitory
control works closely with working memory,
another executive function.

They support each other. One needs
working memory to know what is relevant, what
is not. Remembering better with the help of visual
clues can help with inhibitory control too. On the
other hand inhibitory control keeps the mind
focused and prevents distractions, thus supporting
working memory [7,11]. Several researchers have
described two types of inhibitory control:
response inhibition (or behavioral inhibition) and
attention inhibition [7,12].

Response inhibition, a main characteristic
of adaptive human behaviour, involves a range
of processes aimed at regulating motor
behavior, specifically the suppression of
undesirable, automatic, or reflexive actions. It is
the ability to stop or delay an ongoing action or
also to resist the temptation. In his theoretical
model of the etiology of ADHD Barkley
suggests that response inhibition is made up of
three interrelated processes: the ability to stop
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an automatic response or one that is likely to
result in immediate reinforcement, the ability to
delay or pause a response that has already been
initiated, and the ability to stay focused on the
response and not be distracted by other stimuli
[13,14]. Attentional inhibition is the ability to
filter out distractions, ignore irrelevant stimuli
and be able to focus on relevant information
[15]. Early inhibitory control could be a strong
predictor of lifelong outcomes.

Moffitt et al. tracked the development of
1,000 children born in the same city in the same
year for 32 years. Children with better
inhibitory control before the age of 10 were
more likely to remain in school during their
teenage years and less prone to engaging in
risky behaviors, or substance abuse. And as
adults these individuals demonstrated better
physical and mental health, they experienced
greater happiness [7,16]. Better inhibitory
control leads to better school readiness and can
predict better grades for mathematics and
reading at school [10]. Go/No-go and
StopSignal tasks are main paradigms employed
for studying response inhibition [17].

In the Go/No-go task, which was
developed by Donders in the nineteens century,
participants are instructed to press a button upon
encountering a "go™ signal and not respond
when presented with a "no-go" signal. Here
deficient inhibitory control is evident through a
high rate of commission errors. In the stop-
signal paradigm, wich was developed by Logan
in the 1980s, participants must respond to the
stimulus when they are in a go task.
Periodically, when there is a stop signal they
must refrain from responding. In this paradigm
impaired inhibitory control is reflected in a
prolonged stop-signal reaction time (SSRT).

Inhibitory control is managed by prefrontal
cortex [18]. The specific region within the
prefrontal cortex responsible for inhibitory
control and the precise mechanism of this
process remain a subject of ongoing scientific
debate and lacks clarity.

There are varying opinions. Hardung at al,
based on their reserarch on rodents, came to the
conclusion that the interplay between medial
cortex and ventral orbitofrontal cortex systems
helps inhibition. In other words medial cortex
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system is implicated in proactive control over
actions. The second system, located in the ventral
orbitofrontal cortex, is associated with reactive
control [19]. According to the review articles by
Dillon and Pizzagalli (2007) and Hung at al
(2018), inhibition is heterogeneous when it comes
to which part of the brain controls various
dimensions if inhibition. Left anterior insula takes
part in all inhibitory actions.

Response inhibition is controlled by
prefrontal cortex-basal ganglia networks [8, 20].
The cortico-striatal pathways are the main
pathways that connect the cortex and the striatum
(part of basal ganglia) and are crucial for motor
and cognitive control [21]. Cognitive inhibition is
controlled by orbitofrontal cortex [8, 20].

Impaired response inhibition  directly
disrupts four executive functions: working
memory, self-regulation, internalization of speech,
and reconstitution. And this in turn, leads to
difficulties carrying out complex actions and goal-
directed behaviors, particularly those related to
motor control, fluency, and syntax [13, 14, 22].
Deficiency in response inhibition is a regularly
observed characteristic in individuals with
attention deficit hyperactivity disorder [17].
Smullen et al. studied the role of the inferior
frontal gyrus (IFG) and the intraparietal sulcus
(IPS) in response inhibition in individuals with
ADHD. To better understand this circuit's
function, researchers examined the white matter
connections between the IFG and IPS in
individuals with ADHD and healthy individuals.
Findings indicate that structural changes in the
IFG-IPS circuit may underlie the impaired
response inhibition seen in ADHD.

Furthermore, the results support the idea
that ADHD is like a continuum and that
differences in the connections between brain
regions could serve as neuromarkers for the
disorder. Kolodny et al. mentioned in their study
results that individual differences in ADHD
symptom severity played a significant role in the
engagement of the IPS and functional connectivity
between the IPS and right inferior frontal gyrus
(rIFG) related to increased demand for inhibition.
In milder cases the IPS and IFG was not affected
and was involved in inhibitory control. But in
more severe cases the engagement IPS and rIFG
in inhibitory control was weakened [17, 22].
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Several other research showed that people
with ADHD has reduced grey matter volume
(GMV) in orbitofrontal and anterior cingulate
cortex [23, 24, 25]. In general several attempts to
understand the main brain mechanism that causes
response inhibition impairments in individuals
with ADHD gave mixed results. Because ADHD
is heterogenous disorder, using average statistics
does not give the full picture. When each case is
analysed based on the severity of the symptoms
the results are different and the role of brain
regions participating in inhibitory control is more
evident in more severe cases.

Several studies in this field have demon-
strated the effectiveness of exercises designed to
enhance inhibitory control. Engaging children
and adolescents with ADHD in activities that
focus on improving the inhibitory control helps
to improve core ADHD symptoms such as
inattention,  hyperactivity and impulsivity.
Cognitive training that addresses both working
memory and inhibitory control can improve
ADHD symptoms. Activities aimed at improving

the inhibitory control should be age appropriate.
If tasks are too easy, or too difficult, it does not
have the same effect [10, 26]. Considering the
impact of inhibitory control on ADHD, it can be
assumed that engaging in training to enhance
inhibition has the potential to improve ADHD
symptoms.

Significance of the issue: ADHD is a common
neurodevelopmental disorder of childhood. Studying
children with this disorder in Azerbaijan and trying to
find therapy methods to help children and adolescents
with ADHD to overcome difficulties they face in their
daily lives and academic performance that is suitable
for our country is needed.

Scientific novelty of the topic: Including
activities and games that would help to develop
inhibitory control could allow schools and families
to assist children and adolescents with ADHD in
managing their symptoms better, thus improving
their academic performance and daily functioning.

Importance of its application: This article
could be useful for teachers and psychologists who
work with children and adolescents with ADHD.
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