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Background and Objective: Executive function includes a set of cognitive process-
es that are essential for controlling behaviors. Executive function helps manage and
control thoughts and actions and refers to complex cognitive processes that require
coordination with other subprojects. Measuring executive functions is associated with
DOI: 10.30699/fdisj.1.3.1.58 challenges, however, the most authoritative way to evaluate executive function is to
use the report of executive functionof teenagers in the natural environment of life. The
purpose of this study was to provide and validate a Persian Version of Behavior Rating

How to Cite This Article Inventory of Executive Function (BRIEF-SR) of 11-18 years old normal adolescence.

Methods: In this psychometric study, at first English version of the BRIEF-SR ques-

Pourhoseineholi L. tionnaire was translated in Persian and the reliability of each scale was evaluated.
rahn?;; dosgl,nngglheri A Z_ The cont.ent validity of .this questiopnaire was determined through a survey of 10 to
Comparison of Mechanical 15 experienced occupational therapists. The second step was assessing the test-retest
Leg Impedance of Lower reliability of the Persian version of the BRIEF-SR questionnaire.
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Crouch Gait Children with Results: Content validity results showed that almost all items of the BRIEF-SR

fg?ltg}’l }\4235011;(;’“’3“?4 SF e questionnaire in the Content Validity Index scored above 0.79, and in the content
15abE - $1(3) 48 validity ratio, all items except 5 items scored above 49.9. The internal consistency of

the Persian version of the BRIEF-SR questionnaire was also obtained by Cronbach’s
alpha of 0.9, which indicates a good reliability. Moreover, the Pearson correlation

Use your device to scan and coefficient was above 0.8, which indicates a high correlation.
read the article online

Conclusion: The Persian version of the BRIEF-SR questionnaire showed that this
questionnaire is a valid and reliable tool for assessing executive function in children
and adolescents aged 11-18 years old.
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Introduction

Executive functions are a set of higher orders and self-
regulating cognitive processes that help people control
their thoughts and actions. Such skills include initia-
tion, planning, attention flexibility, inhibition of inap-
propriate behavior or thinking, and error correction and
detection (Abdollahipour F et al., 2016, Berthelsen D
etal., 2017, Best J R., and Miller p H., 2010). The term
“executive function” has different meanings such as
will, planning, targeted activity, effective function, ex-
ecutive center, attention monitor system, simultaneous
manipulation of information and cognitive flexibility.
Our environment is constantly changing; executive
processes are adapting us to different environments
and situations, and also helps control inappropriate
behaviors and plan to initiate an activity, and apply
required management until we finish the activity, and
follow life goals in a constructive path (Blakemore S
J, and Choudhury S, 2006, Zelazo P D., and Carlson S
M., 2012). Executive function plays an important role
in cognitive functioning, emotional control and social
interactions of an individual. In principle, executive
function involves the creation and implementation of
an approach to doing a task other than the routine of
the individual (Byerley A K., and Donders J, 2013)). In
2004, Lezak described executive function as the crite-
rion of human behavior that deals with how someone
behaves, and that these behaviors are all necessary for
the response to appropriate social and adult behaviors
(Carlson S M, (2005) ). Exercise developmental peri-
ods start from childhood and begin between birth to 2, 7
to 9, and the last period in the late adolescence between
the ages of 16 and 19.Executive function is supported
by a wide nerve network with cortical and subcortical
components. This network determines how and when
functions are performed from simple to complex. The
integrity of these functions helps to compensate for de-
fects in other areas, such as language or spatial-sight
skills (Ciszewski S et al, 2014) ). It should be noted that
inhibit control and working memory are two essential
parts of the executive function.

Executive function deficiencies often reduce the per-

son’s capacity for successful participation in important
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day-to-day activities, including academic, social, and
self-care activities. Failure to take into account the
consequences of the practice and ignoring social laws
and customs may also indicate a malfunction of the
executive. Most people with executive functional im-
pairment, experience poor interpersonal skills and also
experience significant problems in maintaining mean-
ingful social relationships (Duku E, and Vaillancourt
T, 2014, Wahlstedt C., Thorell L B., and Bohlin G.,
2008).

Adolescence is a dynamic period with significant
changes in the level of behavior, cognition, and brain.
Adolescence is characterized by physical and hormon-
al changes, and the period from childhood to adult-
hood is associated with changes in identity, cognitive
flexibility, and self-awareness (Gioia G A., Andrwes
K, and Isquith P K, 1996 ). Brain imagesshow that
in this course the total brain volume rises, and brain
function continues to grow, brain processing becomes
more efficient and effective, and more complex skills
emerge. Specific vulnerability in adolescence is associ-
ated with emotional control of high-risk behaviors. The
adolescence period is also very sensitive to the types of
cognitive impairments, including executive functions.
During this period, many behavioral manifestations of
executive dysfunction that result from neuropsychiat-
ric problems appear.( Hughes C., and Graham A., 2002
, Isquith P K et al, 2005 9). Therefore, in this period,
evaluation of how executive functions affect behavior
is important in people with normal development and in
people with a disorder (Crone E A., 2009).

Graham and Hughes (2002) argue that obstacles to
obtaining reliable and durable tools in evaluating ex-
ecutive function are difficult to distinguish between
automated and controlled actions (Lezak M D et al,
2004 ). When a person performs a new task, the small-
est change in task requirements leads to the decompo-
sition of the automated process into a controlled one.
Another problem is the stimulus being new; accord-
ing to Salthouse, these tools are designed to assess the
ability to adapt to new problems, but problems are not
new after a single run (Mahone E M et al, 2002 ). Most

evaluations, methods, and psychometric tools were
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Table 1. CVI score for the items of the BRIEF-SR questionnaire

Items R- S- ¢ Items R- S- - Items R- S- ¢ Items R- S ¢
Cvl CVlI CVl Cvl CVI CVl Cvl CVI CVl CVl CVI CVI
1 0.85 0.89 0.95 21 0.96 1 0.92 41 0.94 1 0.84 61 0.76 1 0.84
2 0.84 0.88 0.91 22 0.92 0.89 1 42 0.87 1 1 62 0.87 0.99 0.83
3 0.83 0.92 0.89 23 0.81 0.88 0.86 43 0.72 0.84 1 63 0.89 0.89 0.8
4 0.8 1 0.81 24 0.97 0.94 0.75 44 0.98 0.83 0.96 64 0.95 0.94 0.91
5 0.91 0.83 0.92 25 0.93 1 1 45 0.91 0.8 0.89 65 0.98 0.85 0.99
6 0.82 1 1 26 1 1 0.89 46 0.82 0.91 0.82 66 1 1 1
7 0.87 1 0.86 27 0.88 0.89 0.85 47 0.86 1 0.9 67 1 1 0.89
8 0.84 1 0.75 28 0.97 0.97 0.92 48 0.97 0.89 0.89 68 0.87 0.96 0.85
9 0.89 1 0.89 29 0.89 0.93 1 49 0.92 0.88 0.97 69 0.84 0.95 0.92
10 0.86 0.89 0.97 30 0.91 1 0.84 50 1 0.94 0.93 70 1 0.91 1
11 0.87 0.88 0.93 31 0.84 1 1 51 0.86 0.96 1 71 0.96 0.89 0.84
12 0.85 0.94 1 32 0.83 1 1 52 0.75 0.91 0.88 72 0.85 0.81 1
13 0.82 0.8 0.84 33 0.98 0.93 0.93 53 0.85 0.85 0.84 73 0.88 0.96 0.98
14 0.92 0.84 1 34 0.84 0.88 0.88 54 1 0.88 1 74 0.93 0.89 0.84
15 0.91 0.83 1 35 1 0.9 0.9 55 0.8 0.97 1 75 0.67 0.85 1
16 0.82 0.97 0.96 36 1 1 0.89 56 0.93 0.84 0.96 76 0.82 0.93 1
17 0.9 0.94 0.89 37 0.96 0.93 0.85 57 0.88 1 0.89 77 0.96 1 0.85
18 0.89 1 0.93 38 0.89 0.95 0.95 58 0.9 1 0.82 78 1 0.82 0.88
19 0.85 1 0.88 39 0.85 0.99 0.84 59 1 0.98 0.9 79 0.86 0.96 0.97
20 0.85 0.9 0.9 40 0.95 0.92 0.83 60 1 0.95 0.89 80 1 0.89 0.99

first developed for adults to evaluate executive func-

tion, and then a modified or tentative adult version was

used for adolescents and, ultimately, for children based

on a “top-down” approach. It is important to know the

nature of the functional impairment and its severity
for planning health care (Martel M., Nikolas M., and

Nigg J T, 2007).
Behavior Rating Inventory of Executive Function is
an appropriate tool for evaluating the executive func-

tion of the person in the natural environment and there
is good evidence for its reliability and validity in the
clinical field. This tool was developed by Gioia, Guy

and Isquith in 2000 and is one of the first tools used to

measure adolescent executive functions (Salthouse T
A., Atkinson T M., and Berish D E., 2003). Zabel et

al. (2011) performed the validity and reliability of this
tool in Spinafifida adolescents (Zabel, T Aetal 2011).

BRIEF content is a problem-based measurement that

asks a person to determine the problem in a specific
behavior is never, sometimes, or often (Salthouse T A.,
Atkinson T M., and Berish D E., 2003). According to

what has been said, the need for tools that examine ex-
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ecutive functions and measure their defects and prob-
lems is inevitable. This is especially important for oc-
cupational therapists who design their therapeutic and
clinical goals based on the participation and quality of
life of the individual. Accordingly, preparation of Per-
sian version and determining the validity and reliability
of the BRIEF questionnaire as an appropriate tool for
evaluating the areas of executive function are the pri-
mary objective of the present study. Given the dearth
of such a tool in Iran and the importance of executive
functions as a basic cognitive function in adolescent
functions, the main goal of this study is therefore, to as-
sess the validity and reliability of BRIEF in adolescents
between 11 and 18 years of age. In hopes of doing this,
an important step in the treatment of prone adolescents
can be achieved, and this can be beneficial in promot-

ing clinical treatments.

Materials and Methods

At first, the license to use the BRIEF test was ob-
tained from the designers and then it was translated to
Persian with respect to Iranian language and culture.

The content validity of this questionnaire was evalu-
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Table 2. CVR score of the BRIEF-SR questionnaire

Item CVR Item CVR Item CVR Item CVR Item CVR
1 0.75 17 0.92 33 0.65 49 0.79 65 0.78
2 0.84 18 0.86 34 0.83 50 0.84 66 0.86
3 0.92 19 0.76 35 0.92 51 0.68 67 1
4 0.78 20 0.79 36 1 52 0.91 68 0.65
5 0.69 21 0.84 37 1 53 0.98 69 0.83
6 0.74 22 0.68 38 0.84 54 1 70 0.92
7 0.88 23 0.91 39 0.34 55 1 71 1
8 0.92 24 0.98 40 1 56 1 72 0.73
9 0.69 25 1 41 0.82 57 0.86 73 0.68
10 0.87 26 0.83 42 0.86 58 0.65 74 0.74
11 0.75 27 0.4 43 0.74 59 0.84 75 0.43
12 0.79 28 0.92 44 0.78 60 1 76 0.93
13 0.84 29 0.69 45 0.93 61 0.29 77 0.99
14 0.68 30 0.78 46 0.99 62 1 78 0.78
15 0.91 31 1 47 1 63 0.84 79 1
16 0.98 32 1 48 0.39 64 0.79 80 0.83

ated by twenty occupational therapists with sufficient
experience in evaluating and treating psychiatric dis-
orders. who had a sufficient history of evaluating and
treating the problems of executive functions.The sec-
ond step was to determine the reliability of the Per-
sian version of the BRIEF-SR questionnaire running a
test-retest reliability method. After the approval of the
research project at the university, a copy of it and the
introduction of necessary letters to the schools were
presented. After their consent, schoolchildren were
randomly selected.After a description of the purpose of
the research and obtaining the consent by the research-
ers and the consent of the parents, in the first session,
the demographic information, was obtained from the
adolescents through a demographic information form.
In order to investigate themental healthh status and ab-
sence of psychiatric disorders, the Beck’s behavioral
self-reported questionnaire (the adolescent’s version)
was completed by the subjects.Then the BRIEF-SR
questionnaire was completed in case of normalmental
status and again two weeks later the evaluation was
done by the questionnaire..

Results
Content Validity Index

To assess the content validity index, the CVI question-
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naire was first provided to the expert panel. In the CVI
questionnaire, three criteria of simplicity, relevance
and clarity were studied separately in a 4-point Likert
scale. The content validity index was rated for simplic-
ity (S-CVI) and clarity (C-CVI) for all 80 items above
0.79 (the lowest score was 0.8 and the highest score
was 1).For item relevance (R-CVI), 76 items obtained
the score above 0.79 with the lowest score of 0.8 and
the highest score of 1; however, 5 items (43, 52, 61 and
75) obtained the score less than 0.79 i.e. (0.68, 0.72,
0.75, 0.76, and 0.67 respectively) ( Table 1).

Content validity ratio (CVR)

To assess the content validity ratio, the CVR form of
the questionnaire was provided to the samples. Experts
rated the items in the questionnaire as essential. The
results of content validity ratio in Table 2 also showed
that 7 terms (27, 39, 48, 61 and 75) scored less than
0.49. The other items scored higher than 0.49. It should
be mentioned that the lowest score was 0.61whereas

the highest score was 1.

Reliability

In the reliability study, 120 adolescents were present
whose gender characteristics were examined.

The results in Table 3 show thatof the 120 adolescents,
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Table 3: Gender and age statistical indices for the reliability of the BRIEF-SR questionnaire

Statistical indicators of teen age to age

Numbers  Percentage Mean Minimum - Maximum
age age SD Range Median Mode
Girls 54 457. 15.5 11 18
Boys 66 557 15.2 11 18
1.77 6 15.5 17
Total 120 100 15.3 11 18
Table 4: Statistical Indicators for BRIEF-SR scores during the test phase
Variables Numbers Min Max S.D Mean
Inhibit 120 39 85 8.49 50.58
Shift 120 31 86 9.5 56.78
Monitor 120 37 73 8.43 53.65
Emotional control 120 39 78 7.96 49.51
Working memory 120 38 81 7.99 48.25
Organization 120 39 72 8.48 50.96
Organization of materials 120 31 75 9.56 50.65
Task completion 120 33 74 8.45 51.76
Total score 120 31 71 8.85 51.9

54 ones were girls (45%) and 66 boys (55%). The ado-
lescents were randomly selected by cluster sampling
from schools in different regions of Tehran. Of the 120
adolescents admitted, they were at least 11.1 years of
age and a maximum of 18.1 years old. The difference
between the ages of the oldest person to the smallest
person was 7 years. The average age of these teenagers
was 15.3 years.

The age of the participants in the research was ex-
amined according to gender. The minimum age for ad-
mission was 11 years and the maximum age limit was
18.11 18 years and 11 months.

The Scores and Indicators of the Questionnaire

The scores for the BRIEF-SR questionnaire, the mean
scatter indicators and the standard deviation of their
scales at the test stage are presented in Table 4.

Internal consistency

In order to check the internal consistency of items in
the Persian version of the BRIEF-SR questionnaire,
Cronbach’s alpha coefficient was used. The correlation

Vol.1 No.3 Summer 2018

matrix of questionnaire items at the first level is shown
in Table 5.

Correlation between working memory scale and emo-
tional control with inhibit scale (r=0.65 and r=0.68) and
working memory scale with planning and organization
scale (r=0.68) showed an acceptable internal correla-
tion. Correlation between test items is also scattered
from poor (r=0.38) to medium to high (r=0.7).Cron-
bach’s alpha scores showed a significant correlation
between working memory and shift and monitor com-
ponents of executive function.(r=0.67 and =0.69), and
between task completion and monitor index (r=0.64).
However, there is a weak correlation between the indi-

cators of organization and monitor (r=0.38).

In order to evaluate the internal consistency of items
in the Persian version of BRIEF-SR, Cronbach’s alpha
coefficient was used which was obtained as 0.906. Its
standardized one was 0.906 too. Also, the Cronbach’s
alpha coefficient was calculated at the test stage in case
of item removal, which is shown in Table 6, below.

FUNCTION AND DISABILITY JOURNAL



63. Preparation and Validation of Persian Version of Behavior

Table 5. Correlation matrix among the items at the first phase of execution

Inhibit Shift Monitor Ercr:)(:ltti:(zllal ‘;gz:::yg Organization ?);ii:ti::it;(;s“ co;;:eiion
Inhibit 1
Shift 0.43 1
Monitor 0.39 0.48 1
Emotional control 0.68 0.54 0.76 1
Working memory 0.65 0.67 0.69 0.64 1
Organization 0.49 0.56 0.57 0.73 0.76 1
Organization of materials 0.7 0.63 0.38 0.62 0.68 0.59 1
Task completion 0.72 0.71 0.64 0.46 0.7 0.64 0.76 1

Table 6. Correlation between questions in case of the removal of the item

BRIEF-SR Cronbach’s alpha coefficient after the removal of the item

inhibit 0.866

monitor 0.915
Emotional control 0.886
Shift 0.884

Working memory 0.896
Planning and organization 0.889
Organization of materials 0.896
Task completion 0.879

Table 7: Pearson correlation coefficient for the scales of the BRIEF-SR questionnaire

Items Correlation Interpretation

inhibit 0.80 Very high

monitor 0.82 Very high

Emotional control 0.81 Very high

Shift 0.83 Very high

Working memory 0.85 Very high

Planning and organization 0.80 Very high

Organization of materials 0.81 Very high

Task completion 0.82 Very high
Test-retest reliability evaluate executive function, which is most commonly

The Pearson Correlation Coefficient for BRIEF-SR  used by adults. However, in recent years, standard tools
questionnaire was used for test-retest reliability. The ~ have been developed to evaluate executive function for
result shown in Table 7. children and adolescents which often have a specific
approach in evaluating specific executive capacity and

Discussion

are not appropriate for evaluating executive function
In recent years, standard tools have been developed to ) . )
directly for academic skills. In this study, the prepara-
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tion of the Persian version and determining the face and
content validity and reliability of the Persian version
of the BRIEF-SR questionnaire were examined. The
BRIEF-SR test has been developed to evaluate execu-
tive function from a behavioral viewpoint that evaluates
the function of an individual’s natural environment. In
choosing a measurement tool, one should always pay at-
tention to the easy translation and a desirable quality of
the translated version to the target language. Initial de-
signers of the original version should pay more attention
to this which means in the choice and use of words in
phrases, try to avoid vague, non-transparent, and differ-
ent meanings contextsand thus facilitate the translation

of test content into other languages.

The BRIEF-SR questionnaire is a test to evaluate ex-
ecutive function in adolescents aged 11 to 18 years and
eleven months old; it examines the executive function
using the self-report of the adolescent in the natural en-
vironment of their life. In this study, we strived to pre-
pare the Persian version of this test, and address its face
and content validity as well as its reliability features.

The results of the content validity index (desirable
CVI scores) showed that, according to experts, all
the item of the BRIEF-SR questionnaire have simple,
expressive, and clear meanings. However, items (43,
52, 61, and 75) showed an unacceptable and question-
able scores for the measurement of executive function
(item 43 (I do not know if my works cause others to
be disturbed), item 52 (I commit mistakes due to care-
lessness), item 61 (I say inappropriate things), item 75
(it simply gives me a feeling of crushing)). It seems
to experts that the above items have a psychological
burden for adolescents and may lead to their misunder-
standings. According to most experts, these items do
not seem to be essential for evaluating executive func-
tions. As indicated above, these four items showed un-
acceptable scores for measuring executive functions;
that is, there was little agreement on the importance
of the existence of these items in the Persian version
of the BRIEF-SR questionnaire, however, because of
the dependence of the final scores of the scales and to-
tal score of the questionnaire for all items, these four

terms were also included in the Persian version of the
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BRIEF-SR questionnaire.

In order to assess the relative repeatability of the fre-
quency of the test, the Persian version of the BRIEF-
SR questionnaire with intervals of 2 to 4 weeks (in ac-
cordance with the time interval specified in the main
implementation of the test) was given to 120 adoles-
cents at first round and in the second round, 40 ado-
lescents completed the questionnaire. The comparison
of test-retest reliability was performed using Pearson
correlation coefficient and the results showed that the
test-retest reliability was high. The study by Duko and
his colleagues in 2014 examining the reliability of the
pre-school version of the test showed that the Canadian
version of this questionnaire had a high degree of re-
liability. Girls received better inhibition and planning
than the boys in working memory scales, and the re-
sults also showed that the scales of the questionnaire
had a good convergence and good internal consistency
(Slick D J et al., 2006). Byerly et al. (2013) demonstrat-
ed a BRIEF SR validity for adolescents with brain im-
pairment. The BRIEF_SR questionnaire has a high and
desirable test reliability as well (ToplakM E, 2008).

In the present study, the Cronbach’s alpha coefficient
for items in the Persian version of the BRIEF SR ques-
tionnaire was very good. It can be concluded that the
Persian version of the BRIEF SR questionnaire has a
good and satisfactory internal consistency and shows
that the BRIEF SR questionnaire has well provided
the components required for measuring executive func-
tion. Cizewski et al. (2014) performed the validity and
reliability of the BRIEF-A questionnaire in 251 adoles-
cents, and showed that this questionnaire was a valid
and reliable tool for measuring the executive function
of adolescents (Ciszewski S et al 2014 ). The results of
the study by Stabouli et al. in 2017 also showed that the
Greek version of BRIEF SR had a very high internal
consistency and an excellent test-retest reliability (St-
abouli et al, 2017 ).

Therefore, considering the homogeneity and consis-
tency of the Persian version, the results of this study
could be compared toother studies in this regard, and
state that this version has been able to maintain the con-

sistency of the items in the original version and can
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hope that the tool would be consistent with the original

tool.
Conclusion

The results of face and content validity showed that
from the point of view of adolescent specialists, all
items enjoyed easy translation and had a desirable qual-
ity. The results of content validity index showed that,
according to experts, almost all the items of the Per-
sian questionnaire express the concepts related to the
assessment of executive functions.The comparison of
the test-retest was performed in two turns (n=40) using
Pearson correlation coefficient, which indicated that
the test-retest reliability was good. In general, it can be
concluded that the Persian version of the BRIEF SR
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