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Introduction: This study was conducted to explore the validity and reliability of the computer
version of tasks for the inhibition component proportional to the Iranian population. This study
examined three computer tasks based on Miyake and Friedman's theory of executive functions to
assess inhibition.

Methods: The Antisaccade (AS), Stroop, and Stop-Signal Tasks (SST) tests were the study instru-
ments employed in this survey. The current study is descriptive-analytical, which was conducted
by quota sampling in the preliminary (pilot) stage on 100 people of four different ethnicities and
languages and then on 406 normal individuals and 74 people with various clinical disorders in
Kerman city (age range of 16 to 60 years). Face validity, content validity, and discriminant validity
were used to investigate the validity. The reliability of subscales was assessed through internal
consistency, test-retest, split-half correlation, and Spearman-Brown methods.

Results: The subscales of Antisaccade, Stroop, and Stop-Signal Tasks revealed excellent internal
consistency and favorable reliability. These scales showed desirable face and content validity. The
data obtained from the MANOVA analysis approach demonstrated a significant difference between
the performance of normal individuals and people with different clinical disorders.

Conclusion: On the basis of the present study’s findings, this computer version of tasks is desirable
reliability and validity to assess the inhibition component and can be employed as a valid instrument

to measure the capability of inhibition in normal individuals and people with clinical disorders.

Citation: Ashoor Zadeh E, Mousavi Nasab SMH, Towhidi A. Psychometric characteristics of inhibition component of ex-
ecutive functions: Comparing normal people with clinical disorders. Advances in Cognitive Sciences. 2022;24(2):99-112.

Extended Abstract

Introduction

Executive functions can be considered neuropsychological
skills necessary for planning, designing, and performing
sequential complicated and purposive action. They also in-

clude some processes such as inhibition, flexibility, work-
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ing memory, and selective attention (1, 2) and allow us to
take purposeful actions (3). One of the main components of
executive functions is inhibition, known as the mechanism

of activity cessation and a common factor in all executive
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functions (4). Given the importance of this component in
everyday life and its impact on many psychiatric disorders,
tests such as the Wisconsin test have long been used man-
ually and in the form of software in recent years for di-
agnostic and therapeutic purposes (18). Nevertheless, the
majority of these tests are not based on a single theory of
the inhibition component. In addition, since there is no co-
herent computer task in Iran that provides equal conditions
for all subjects and clients to measure this component, this
study is based on the Miyake and Friedman model, which
is one of the most popular models in the field of executive
functions. Therefore, an attempt was made to validate and
accredit the set of tasks inhibiting the executive functions
(Antisaccade, Stroop and Stop Signal) in the Iranian popu-

lation and at different ages of adulthood.

Methods

The current research included various steps, such as con-
formity, validation, reliability, and comparison between
normal individuals and individuals with clinical disorders
to evaluate the reliability and validity of a set of tasks of
the inhibition component and use these tasks in the Irani-
an version. In the first step of test conformity, an expert
programmed the tests based on the guideline, and to Per-
sian by researchers and one of the English Literature ex-
perts independently translated verbal and written sections
in the computer-based version to Persian. Then, trans-
lations were evaluated, and the final form was adjusted
after resolving errors. This version was reviewed by an
expert in Persian Literature, an expert in English litera-
ture, and two experts in Psychology to solve the possible
problems. Tests were prepared after the conformity of the
translated version with the original version and resolving
errors. In this regard, before running the developed com-
puter-based version, a pilot study was conducted to re-
ceive feedback from participants regarding the software

of the set of tasks of inhibition component and resolve

100

its probable errors. Thus, 100 subjects aged 16-60 years
old were selected from Kerman, East Azerbaijan, Kurd-
istan, Chaharmahal and Bakhtiari using a convenience
sampling method, with their racial and linguistic char-
acteristics considered. Finally, the set of inhibition tasks
was prepared in the format of the preliminary test. The
next step addressed the psychometric characteristics of
the test. Four hundred six subjects within the age range
of 16-60 years old were selected using the convenience
sampling method to assess the validity and reliability.
Also, the Wisconsin Card Sorting test was utilized for
evaluating concurrent validity. Cronbach’s alpha coeffi-
cient, McDonald’s Omega test for internal consistency,
and test-retest on 100 participants with intervals of 2-3
weeks were used to examine the reliability of the test. The

research data were analyzed using SPSS-28 software.

Results

According to the findings, Antisaccade, Stroop, and
Stop-Signal tasks have desirable content and face valid-
ity. Furthermore, the Cronbach’s alpha coefficient and
the McDonald’s omega test in the sub-scale of the An-
tisaccade task were 0.91 and 0.91, and 0.89 and 0.88 in
the Stroop sub-scale task, respectively, indicating strong
internal consistency of these sub-scales. The reliability
coefficient of 0.81 was also obtained for the Stop-Sig-
nal sub-scale using the test-retest method, representing
the suitable reliability of this task. The significance of the
data was achieved using MANOVA, showing the weak
performance of the subjects with schizophrenia, Alzhei-
mer's disease, brain injury, and depression compared to

normal individuals.

Conclusion
The research results showed that the achieved reliability of
a set of tasks (Antisaccade, Stroop, and Signal-Stop tasks)

was desirable among Iranians. Moreover, the findings re-
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vealed the validity of the set of tasks of inhibition compo-
nent among Iranians. In this regard, the content validity
of the group of tasks was obtained based on the experts’
opinion on the content of the inhibition component sub-
scale. Experts’ views on cognitive psychology regarding
face validity showed the suitability of this tool based on
the research objective. The research results showed con-
siderable compatibility with the results of Friedman et al.
(21), indicating the acceptable reliability and validity of
the set of these tasks. The discriminant validity findings
also showed a significant difference between healthy peo-
ple and patients regarding the set of tasks of the inhibition
component. The current study’s results revealed a signifi-
cant difference between the scores of the set of inhibition
tasks of normal people and people with Schizophrenia
disorder. This finding is in line with the research results
by Ettinger et al. (24) and Haugen et al. (26), addressing
the lack of inhibition in patients with Schizophrenia dis-
order and the weak performance of response inhibition
and interference control in the Schizophrenia spectrum.
The other research findings also presented a significant
difference between the performance of normal individuals
and individuals with depression. Agreeably, these results
are in line with the research findings of Aker et al. (29)
regarding the lack of inhibitory processing and the stabil-
ity of the lack of inhibition among depressed individuals,
even after recovery. According to data analysis, individu-
als with Alzheimer's disease perform weaker than normal
people in the set of inhibition tasks. These results are in
line with the research results conducted by Naeser et al.
(32) and Medina et al. (34), addressing the significance
of the inhibitory defects and the difficulty of suppress-
ing the automatic response in patients with Alzheimer's
disease. The results of the current study also indicated a
significant difference between the performance of normal
people and people with brain injury in the set of inhibition

tasks. These findings are in line with Gomez-de-Regil et
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al. (38), indicating that traumatic brain injury could af-
fect the human’s perceptual ability to control unwanted

actions or disturbing information.
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