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Abstract

first and second evaluation (P < 0.001).

Keywords: Executive Function, Behavior Rating Scales, Persian

Background: Evaluation of brain function is achieved through patients’ behavior. One of the self-regulatory behaviors, impaired in various psychiatric and neurological
disorders, is executive function. Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A) is a standard tool for the assessment of executive function.
Objectives: Thus, the present study aimed at validating the Persian version of BRIEF-A.

Materials and Methods: The study population consisted of 318 employees/students of Shiraz University of Medical Sciences and teachers/staff of the Education Depart-
ment of Juyom, Larestan, Fars province, aged between 18 and 65 years, who obtained a General Health Questionnaire (GHQ-28) score of < 6. The BRIEF-A questionnaire
was translated, revised, and rechecked in expert meetings and the final version was given to participants under observation of a research-team member. Test-retest relia-
bility was determined for a random sample of 60 participants during one month. Cronbach’s alpha was used to estimate the scale internal consistency and validity was
evaluated via content validity and factor analysis. The SPSS and LISREL software was used, with P value of less than 0.05 determining the level of significance.

Results: Cronbach’s alpha for BRIEF-A subscales was as follows: inhibit 0.693, shift 0.774, emotional control 0.838, self-monitor 0.704, and initiate 0.717, working memory
0.775, plan/organize 0.795, task monitor 0.650, and organization of material 0.781. Fitness evaluation of the BRIEF-A model factors showed comparative and non-normed
fit index of 0.095, standardized root mean of 0.064, and root mean square error of approximation square residual of 0.051 for 9 areas (75 questions) (P = 0.001), which
was also calculated separately for BRI/MI, measuring 0.98, 0.034, and 0.088, respectively (P = 0.001). Test-retest reliability showed a significant correlation between the

Conclusion: The present study could successfully validate the Persian version of BRIEF-A with a high validity and reliability.

1. Background

Mental and physical health of an individual is affected
by interaction of the mind and body through the cen-
tral and peripheral nervous system (1). Executive function
is the neurocognitive process of the brain for problem-
solving and decision-making, which involves multiple
neural networks, such as the thalamus, basal ganglia, and
prefrontal cortex (2). It is posited to be highly associated
with mentally-stimulating activities, which declines with
age (3). Some studies have proven increased hyperintense
regions in the subcortical white matter in Magnetic Reso-
nance Imaging (MRI) as an index of impaired memory per-
formance and executive function (4).

The executive function is impaired in several physical,
neurologic, and neuro-psychopathologic diseases, such as
hypoperfusion-related cerebral lesions (5), gait disorders
(6), cardiovascular and atherosclerotic disease (7), Parkin-

son (8), Attention Deficit Hyperactivity Disorder (ADHD)
(9), delirium (10), autism (11), and suicidal attempts (12).
Executive function refers to a network of top-down
mental processes, sometimes known as an umbrella for
various complex cognitive processes, which are critically
dependent on the frontal cortex. This ability involves
complex cognitions, such as working memory, inhibi-
tion, emotional control, and mental flexibility (1, 2, 4).
Therefore, assessment of executive function requires val-
idated tools. Nevertheless, there seems to be a variety
of tests, which have their own advantages and disadvan-
tages; Delis-Kaplan Executive Function System has been
introduced as an appropriate tool for frontal-lobe func-
tions (13). Kettle test was introduced as the shortest post-
stroke measurement tool of executive function, while it
falls short in assessment of executive function in other
neuro-psychologic diseases (14). As hypothesized, the tar-
get population plays a significant role in selection of the
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appropriate tool (15). Hence, validation of a tool that could
be used for the general population seems necessary.

A more feasible tool for evaluating the everyday be-
havioral manifestations of executive dysfunction is the
Behavior Rating Inventory of Executive Function (BRIEF),
designed for children aged 5 to 18 years (16), which is
completed by parents or teachers (17). The adult version,
named Behavior Rating Inventory of Executive Function-
Adult version (BRIEF-A), with two forms of self-report and
informant-report, was developed in 2005 by Roth and col-
leagues (18).

A few studies have introduced BRIEF as the most sensi-
tive measure of executive function, each on a different tar-
get populations, including obese patients suffering from
binge eating disorder (19), patients with substance use dis-
order (20), neuropsychiatric patients (21), and schizophre-
nia (22). However, studies evaluating BRIEF-A have declared
complexity in assessment of executive function and have
suggested that feasibility of BRIEF-A has to be evaluated for
different cultures and target populations (20, 21).

Since a validated and reliable Persian version (Iranian
native language) of this questionnaire does not exist, the
present study aimed at determining the validity and relia-
bility of the Persian version of BRIEF-A.

2. Materials and Methods

2.1. Study Population

The study population consisted of all employees, staff,
and students of Shiraz University of Medical Sciences and
teachers and staff of the Education Department of Juyom,
Larestan, Fars province. The sample was calculated as
three-times the BRIEF-A’s number of items, which was 225,
according to the study’s statistician; thus, 318 cases with
the inclusion criteria were randomly selected from the
study population, to increase the reliability of the results.
The inclusion criteria included age of between 18 and 65
years, agreement to complete the test, self- report of hav-
ing no sign of psychiatric problems and any medical condi-
tion, which might have negative effects on cognition, and
General Health Questionnaire (GHQ) score of less than 6.
All the participants completed the following tools.

2.2. Measurement Tools

1. The general health questionnaire-28 (GHQ-28), de-
signed by Goldberg (23), is an indicator of mental
health that evaluates psychiatric morbidity in 4 sub-
scales, including somatization, anxiety, social dysfunc-
tion, and depression. Based on how the person felt re-
cently, each item could be answered using a 4-point Lik-
ertscale. The questionnaire could be completed in 10 to

12 minutes and GHQ-28 scores higher than 6 indicated
severe psychiatric disorder. Iranian studies have also
determined a high reliability (Cronbach’s alpha of 0.87
to 0.97) for the Persian version (24-26).

2. Behavior Rating Inventory of Executive Function-Adult
version (BRIEF-A), designed by Roth et al. (18), evalu-
ates the everyday behavioral manifestations of execu-
tive dysfunction. The self-report form of BRIEF-A is com-
posed of 75 items in 9 different clinical scales, includ-
ing 2 aspects of the Behavioral Regulation Index (BRI),
composed of inhibit (8 questions), shift (6 questions),
emotional control (10 questions), and self-monitor (6
questions) and meta-cognitive index (MI), composed
of initiate (6 questions), working memory (8 ques-
tions), plan/organize (10 questions), task monitor (6
questions), and organization of material (8 questions),
which are scored using 3 options (never, sometimes,
and often). Sum of the total scores represents Global Ex-
ecutive Composite (GEC). In the scoring system, more
than 14 unanswered questions were considered unre-
liable results and scores of the subscales were not cal-
culated when more than one item in the “shift, self-
monitor, and task monitor” and more than two in the
rest of subscales were unanswered. If the scale is mea-
surable, the unanswered items receive a score of 1. It
also has three validity scales, including negativity, infre-
quency, and inconsistency, scored separately. Each form
of BRIEF-A takes about 15 minutes.

2.3. Study Design

Test Preparation: Before providing BRIEF-A to the par-
ticipants, the original questionnaire (English version) was
separately translated to Persian by 2 psychiatrists and 3 psy-
chologists and changed to a uniform translation after be-
ing discussed in an expert meeting. Then, it was edited
and reviewed by a Farsi literature expert. Finally, the final
version was rechecked with the original English text (back
translation) for validity. A sample of 20 non-psychiatric pa-
tients, who referred to Imam Reza clinic (during 6 days)
were selected, who completed the questionnaire under the
researcher’s observation. All comments of these partici-
pants or any change in this phase was consulted with the
experts. An observer was present when participants were
completing the forms, in order to answer their questions.
Finally, if the participant could not complete the ques-
tions, the scoring system (mentioned above) was used. It
should be mentioned that this validation sample (20 par-
ticipants) was not included in the final analysis.

Content validity: According to the BRIEF-A manual and
executive function theory, the scale content was confirmed
by the researchers.
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Face validity: Five separate psychiatrists besides the re-
searchers checked and confirmed the final version of the
test.

Besides, as mentioned previously, the final version of
the test was administered on a normal sample to confirm
its content and face validity.

In the beginning, participants were asked to complete
(GHQ-28) and only participants, who obtained a score of
less than 6 were included in the study. The 318 participants
answered the Farsi version of the BRIEF-A.

2.4. Ethical Considerations

The protocol of the study was approved by Shiraz Uni-
versity of Medical Sciences. The design and objectives of
the study were explained to all participants and verbal in-
formed consent was obtained from those, who were will-
ing to participate in the study and they were ensured about
confidentiality of their information.

2.5. Statistical Analysis

Results were presented as mean =+ Standard Deviation
(SD) for quantitative variables. For the statistical analysis,
with a significance level of 0.05, the SPSS statistical soft-
ware version 21.0 for windows (SPSS Inc., Chicago, IL) was
used. Analysis of variance was used to compare mean dif-
ferences among groups and the LSD test was used for group
comparisons of post hoc test, and correlation coefficients
were used for assessing the relationship of variables. Inter-
nal consistency was evaluated by Cronbach’s alpha and re-
liability was determined in a random sample of 60 partici-
pants of the staff of Shiraz University Medical Sciences dur-
ing one month by dependent binary tests with significant
level of 0.95. For calculating the validity, the LISREL soft-
ware version 8.8 was used though factor analysis with Vari-
max, by which the fitness of domains were determined.

3. Results

Among 318 participants, 30% were males and 70% were
females. Mean = SD of participants’ age was 31.89 =+ 8.4
years and nearly half of the participants (45.9%) were in the
age group of 18 to 29 years, 35.2% in 30 to 39 years, 15.4% in
40 to 49 years, and 3.5% in 50 to 59 years age group. Con-
sidering the educational level, 12.3% of participants were
high school graduates, 7.2% had associate degrees, 60.7%
had a bachelor’s degree, 16.7% had a master’s degree, and
3.1% had doctorate.

The scores in different subscales between male and fe-
male participants, as demonstrated in Table 1, shows that
the only significant difference between male and female
participants were related to shiftand emotional control, in
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which females obtained a significantly higher score. Also,a
significant decrease in subscale scores associated with in-
crease in age categories was observed in inhibit, initiate,
plan/organization, task monitor, MI, and GEC (Table 1). The
results of LSD post-hoc test showed that significant differ-
ences were found mostly between the participants in the
first and third decade of life.

The percentage of scores based on the age category and
gender is demonstrated in Table 2, which means that, for
example, a participant aged 35 with an inhibit score of 7.5
had obtained a score, which is lower than 95% of the par-
ticipants in the same age range.

Cronbach’s alpha was used to estimate internal con-
sistency for BRIEF-A subscales, and the scores were as fol-
lows: inhibit o« = 0.693, shift o = 0.774, emotional control
o = 0.838, self-monitor v = 0.704, and initiate o = 0.717,
working memory o = 0.775, plan/organize o = 0.795, task
monitor o= 0.650, and organization of material o= 0.781.
Test-retest reliability was determined in a random sample
of 60 participants during one month, the results showed
that there were no significant differences between the two
evaluations (P = 0.78); besides, the Pearson correlation co-
efficients between firstand second (one month later) BRIEF
were significant in all dimensions (P < 0.001). This means
that the scale was reliable during the time and these two
evaluations had no significant differences and were signif-
icantly the same.

The correlation matrix between the subscales and total
scale scores of BRIEF-A are demonstrated in Table 3.

Results of factor analysis by using LISREL to compute
factor components of fitness evaluation of the BRIEF-A
model factors showed comparative and non-normed fit in-
dex of 0.095, standardized root mean of 0.064, and root
mean square error of approximation square residual of
0.051 for 9 areas (75 questions) with a p-value of 0.01, and
was calculated separately for BRI/MI, which resulted in
0.98,0.034, and 0.088, respectively with a p-value of 0.001.
Table 4 shows items in each factor and Figure 1 represents
the model of goodness of fit of the BRIEF-A in Persian.

4. Discussion

The present study indicated that the BRIEF-A is a reli-
able and valid scale in the Persian language. Its reliability
was evaluated by test-retest and Cronbach’s alpha meth-
ods, which confirmed this psychometric characteristic, ac-
cording to acceptable coefficients ranging between 0.65
and 0.84. Validity characteristics were confirmed accord-
ing to different methods, content and face validity were
evaluated at the first step of the research as scale prepara-
tion, and factor analysis method was used to confirm fac-
tors of the scale in the Persian version.
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Table 1. Comparing the Mean and Standard Deviation of Participants’ Scores Based on Gender and Age Categories

Participants’ Gender

Participants’ Age Category

Male Female P-Value 18 -29 Years 30-39 Years 40 -49 Years 50-59 Years P-Value
Inhibit 12.77 £ 3.05 12.65 % 2.65 0.72 13.24 +2.85 12.45 +2.73 11.83 +2.34 11.54 £ 2.65 0.004
Shift 9.52 +231 10.21 4 2.55 0.021 10.29 =+ 2.62 9.75 £2.38 9.73 £ 215 9.81£3.28 0300
Emotional control 16.20 1 3.88 17.35 £ 4.00 0.018 17.21+ 4.23 17.01 £ 3.81 16.81 4 3.74 14.81+ 3.48 0.285
Self-monitor 9.25 224 9.46 +2.20 0.440 9.63 +2.22 933 +232 8.93 190 8.90 £ 2.16 0.221
Initiate 12.73 4 2.69 12.64 £ 2.98 0.790 13.08 £ 3.02 12.63 - 2.81 11.79 + 2.47 11.36 + 2.61 0.020
Working memory 1219 £ 2.92 12.28 +2.96 0.797 1271+ 2.94 11.97 £ 3.03 11.55 £ 2.56 1227 £3.22 0.062
plan/organize 14.69 + 3.65 14.92 +3.42 0.590 15.43 +3.70 14.69 £ 331 13.65 £ 2.86 14.09 £ 3.67 0.014
Task monitor 9.63 +2.12 9.70 £ 2.70 0.791 10.16 £ 2.08 9.43 +2.07 8.89 +1.74 9.18 £ 2.27 0.001
Organization of material 1228 £3.15 11.81 £ 2.82 0.190 1225 £ 3.05 12.04 +2.99 11.22 4 2.44 10.54 +1.86 0.065
BRI 47.75 £ 9.46 49.69 1 9.68 0.098 50.39 +10.12 48.57 +9.39 4732 £ 810 45.09 +10.30 0.089
MI 61.54 +12.38 6138 £ 11.91 0.906 63.65 £ 12.41 60.78 1-11.89 5712 4 9.87 57.54 - 11.70 0.005
GEC 109.29 + 21.02 111.05 & 20.40 0.481 114.04 =+ 21.51 109.35 £ 19.97 104.44 £16.96 102.54 =+ 2137 0.014
Table 3. The Correlation Matrix Between the Subscales and tTotal Scale Scores of Behavior Rating Inventory of Executive Function-Adult version *
Inhibit Shift Emotional Self-Monitor Initiate Working Memory Plan/Organize Task Monitor Organization of BRI MI GEC
Control Material
Inhibit 10.00 0.557 0.624 0.655 0.607 0.634 0.643 0.646 0.521 0.842 0.726 0.819
Shift 0.557 10.00 0.600 0.542 0.592 0.654 0.645 0.573 0.342 0.793 0.672 0.765
Emotional 0.624 0.600 10.00 0.587 0.571 0.533 0.532 0.534 0.422 0.885 0.618 0.776
control
Self-monitor 0.655 0.542 0.587 10.00 0.540 0.584 0.647 0.618 0.511 0.803 0.692 0.781

Initiate 0.607 0.592 0.571 0.540 10.00

Working memory 0.634 0.654 0.533 0584 0.689

Plan/organize 0.643 0.645 0.532 0.647 0.683

Task monitor 0.646 0.573 0.534 0.618 0.639

0.689 0.683 0.639 0536 0.689 0.848 0.819

10.00 0.699 0.692 0.462 0.708 0.846 0.827

0.699 10.00 0.725 0.608 0.722 0.899 0.865

0.692 0.725 10.00 0.524 0.698 0.8340. 0.815

A Correlation is significant at 0.01 (2-tailed)

Different studies have validated the BRIEF-A inventory
in different target populations, including patients suffer-
ing from binge eating disorder (19, 27), patients with sub-
stance use disorder (20), neuropsychiatric patients (21),
and schizophrenia (22), and have suggested that the BRIEF-
A inventory is an appropriate tool in measuring different
aspects of executive function, including emotional impair-
ments and social functioning (20). Further studies have
confirmed that BRIEF-A is sensitive to mild cognitive im-
pairment (28). In addition, studies have suggested that
BRIEF-A is a standard tool for treatment response in pa-
tients with ADHD and Parkinson’s disease (29, 30).

As posited, the 3 factorial model of BRIEF-A is consid-
ered an appropriate method by several studies (31,32); Roth
and colleagues performed a factor analysis on 524 healthy
young adults, determining 14% fitness for metacognition
factor, 19% for behavioral regulation factor (inhibit and
self-monitor scales), and 24% for the emotional regula-

tion factor (emotional control and shift scales) (32). In the
present study, likewise, a high Cronbach’s alpha and fitness
for Ml and BRI were proven for the Persian version of BRIEF-
A. Thus, due to the complexity of interpretation of the 9
subscales, evaluation of scores of M, BRI, and GEC seem ap-
propriate.

In the present study, in addition to confirming a high
validity and reliability for the Persian version of BRIEF-A,
the current research was able to categorize most scores ac-
cording to participant’s age (Table 2), which identifies the
score of one patient compared to other participants in the
same age range, and could help better interpretation of the
obtained score. According to this table, for example, a par-
ticipant aged 35 with an inhibit score of 7.5 has obtained a
score, which is lower than 95% of the participants in the
same age range. This table could reduce the complexity
of the scores’ interpretation and help clinicians explore
the participants’ score faster and easier. In addition, this
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Figure 1. The Comparative Fit Index of Different Scales of Behavior Rating Inventory
of Executive Function-Adult version

study calculated the coefficient correlation of each ques-
tion, categorized by their included subscale, which gives
the researchers a detailed view through reliability of each
question in the Persian version.

The present study had several strengths, including a
large sample of homogenous participants with a high edu-
cational level for validation of the Persian version of BRIEF-
A, which limited the effect of confounding factors, like IQ
level of participants that has been posited to impact BRIEF-
A scores (33). In addition, only psychologically and phys-
ically healthy participants were enrolled in the study to
prevent the confounding effect of diseases on the BRIEF-
A subscales. On the other hand, the current study was
not exempt from limitations. One of the limitations of
the present study included the female dominancy of par-
ticipants that could affect the results of the study. More-
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over, it was not possible to compare the results with the
informant-report form of BRIEF-A, even though, studies
have determined low or moderate correlation between the
self- and informant-report BRIEF-A and have posited less
sensitivity of informant-report BRIEF-A in disorders (28). In
addition, most studies focusing on BRIEF-A have utilized
the self-report form (22, 30). Therefore, it seems that self-
report BRIEF-A is sufficient, yet further studies are required
to compare clinical differences in the self- and informant-
report form of the Persian version of the BRIEF-A inventory.

In conclusion, the present study determined high va-
lidity and reliability for the Persian version of BRIEF-A and
designed tables for a better interpretation of scores in dif-
ferent subscales of BRIEF-A inventory that could guide clin-
icians with using this questionnaire for assessment of ex-
ecutive function. Besides, by presenting the percentile
scores, the clinician could estimate these cognitive func-
tion compared to their age group. More studies are nec-
essary to evaluate BRIEF-A validity among psychiatric and
neurologic patients.

Acknowledgments

The present article was extracted from the thesis writ-
ten by S. Ghelijkhani as part of his activity for the degree of
Master of Clinical Psychology and supported financially by
a grant (No 93-7193) from Shiraz University of Medical Sci-
ences. The authors would like to thankall the participants.

Footnote

Conflict of Interest: “The authors declare that they had no
competing interests.”

References

1. Taylor AG, Goehler LE, Galper DI, Innes KE, Bourguignon C. Top down
and bottom-up mechanisms in mind body medicine: development of
an integrative framework for psychophysiological research. Explore
(NY). 2010;6(1):29-41. doi: 10.1016/j.explore.2009.10.004. [PubMed:
20129310].

2. Middleton FA, Strick PL. Cerebellar projections to the prefrontal cor-
tex of the primate. ] Neurosci. 2001;21(2):700-12. [PubMed: 11160449].

3. Lin F, Heffner K, Mapstone M, Chen DG, Porsteisson A. Frequency of
mentally stimulating activities modifies the relationship between
cardiovascular reactivity and executive function in old age. Am J
Geriatr Psychiatry. 2014;22(11):1210-21. doi: 10.1016/j.jagp.2013.04.002.
[PubMed: 23891367|.

4. Van Petten C, Plante E, Davidson PS, Kuo TY, Bajuscak L, Glisky
EL. Memory and executive function in older adults: relationships
with temporal and prefrontal gray matter volumes and white
matter hyperintensities. Neuropsychologia. 2004;42(10):1313-35. doi:
10.1016/j.neuropsychologia.2004.02.009. [PubMed: 15193940].

5. Kuo HK, Lipsitz LA. Cerebral white matter changes and geriatric syn-
dromes: is there a link?. ] Gerontol A Biol Sci Med Sci.2004;59(8):818-26.
[PubMed: 15345732].


http://dx.doi.org/10.1016/j.explore.2009.10.004
http://www.ncbi.nlm.nih.gov/pubmed/20129310
http://www.ncbi.nlm.nih.gov/pubmed/11160449
http://dx.doi.org/10.1016/j.jagp.2013.04.002
http://www.ncbi.nlm.nih.gov/pubmed/23891367
http://dx.doi.org/10.1016/j.neuropsychologia.2004.02.009
http://www.ncbi.nlm.nih.gov/pubmed/15193940
http://www.ncbi.nlm.nih.gov/pubmed/15345732
http://emedicalj.com

ManiAetal.

10.

1.

12.

14.

15.

16.

17.

18.

19.

20.

. Kearney FC, Harwood RH, Gladman JR, Lincoln N, Masud T. The rela-

tionship between executive function and falls and gait abnormali-
ties in older adults: a systematic review. Dement Geriatr Cogn Disord.
2013;36(1-2):20-35. doi: 10.1159/000350031. [PubMed: 23712088].

. Pugh KG, Kiely DK, Milberg WP, Lipsitz LA. Selective impairment

of frontal executive cognitive function in African Americans with
cardiovascular risk factors. ] Am Geriatr Soc. 2003;51(10):1439-44.
[PubMed: 14511165].

. Hausdorff JM, Doniger GM, Springer S, Yogev G, Simon ES, Gi-

ladi N. A common cognitive profile in elderly fallers and in pa-
tients with Parkinson’s disease: the prominence of impaired exec-
utive function and attention. Exp Aging Res. 2006;32(4):411-29. doi:
10.1080/03610730600875817. [PubMed: 16982571].

. Willcutt EG, Doyle AE, Nigg JT, Faraone SV, Pennington BF. Validity of

the executive function theory of attention-deficit/hyperactivity dis-
order: a meta-analytic review. Biol Psychiatry. 2005;57(11):1336-46. doi:
10.1016/j.biopsych.2005.02.006. [PubMed: 15950006].

Rudolph JL, Jones RN, Grande L], Milberg WP, King EG, Lipsitz LA, et al.
Impaired executive function is associated with delirium after coro-
nary artery bypass graft surgery. ] Am Geriatr Soc. 2006;54(6):937-41.
doi: 10.1111/j.1532-5415.2006.00735 . [PubMed: 16776789).

Chen SF, Chien YL, Wu CT, Shang CY, Wu YY, Gau SS. Deficits in
executive functions among youths with autism spectrum disor-
ders: an age-stratified analysis. Psychol Med. 2016;46(8):1625-38. doi:
10.1017/S0033291715002238. [PubMed: 26997535].

Gujral S, Dombrovski AY, Butters M, Clark L, Reynolds C3, Szanto
K. Impaired executive function in contemplated and attempted
suicide in late life. Am | Geriatr Psychiatry. 2013;22(8):811-9. doi:
10.1016(j.jagp.2013.01.025. [PubMed: 23567385].

. Homack S, Lee D, Riccio CA. Test review: Delis-Kaplan executive

function system. J Clin Exp Neuropsychol. 2005;27(5):599-609. doi:
10.1080/13803390490918444. [PubMed: 16019636].

Poulin V, Korner-Bitensky N, Dawson DR. Stroke-specific executive
function assessment: a literature review of performance-based tools.
Aust Occup Ther].2013;60(1):3-19. doi: 10.1111/1440-1630.12024. [PubMed:
23414185).

Asimakopulos ], Boychuck Z, Sondergaard D, Poulin V, Menard I,
Korner-Bitensky N. Assessing executive function in relation to fitness
todrive: areview of tools and their ability to predict safe driving. Aust
Occup Ther J. 2012;59(6):402-27. doi: 10.1111/j.1440-1630.2011.00963.X.
[PubMed: 23174109].

Gioia G, Isquith P, Guy S, Kenworthy L. Behavior rating inventory of ex-
ecutive function. Lutz, Florida: Psychological Assessment Resources
Google Scholar; 2000.

Gioia GA, Isquith PK. Encyclopedia of clinical neuropsychology. In:
Kreutzer ]S, DeLuca |, Caplan B, editors. New York, NY: Springer;
2011. Behavior rating inventory for executive functions; p. 372-6. doi:
10.1007/978-0-387-79948-3_1881.

Roth RMG. Behavior rating inventory of executive function adult version.
Lutz, Florida: Psychological Assessment Resources; 2005.

Rouel M, Raman J, Hay P, Smith E. Validation of the Behaviour Rating
Inventory of Executive Function - Adult Version (BRIEF-A) in the obese
with and without binge eating disorder. Eat Behav. 2016;23:58-65. doi:
10.1016(j.eatbeh.2016.07.010. [PubMed: 27497274].

Hagen E, Erga AH, Hagen KP, Nesvag SM, McKay JR, Lundervold AJ, et
al. Assessment of Executive Function in Patients With Substance Use
Disorder: A Comparison of Inventory-and Performance-Based Assess-
ment. | Subst Abuse Treat. 2016;66:1-8. doi: 10.1016/j.jsat.2016.02.010.
[PubMed: 27211990].

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Lovstad M, Sigurdardottir S, Andersson S, Grane VA, Moberget T, Stub-
berud |, et al. Behavior Rating Inventory of Executive Function Adult
Version in Patients with Neurological and Neuropsychiatric Condi-
tions: Symptom Levels and Relationship to Emotional Distress. |
Int Neuropsychol Soc. 2016;22(6):1-13. doi: 10.1017/S135561771600031X.

[PubMed: 27126218].
Bulzacka E, Vilain ], Schurhoff F, Meary A, Leboyer M, Szoke A. A self

administered executive functions ecological questionnaire, (the be-
havior rating inventory of executive function adult version) shows
impaired scores in a sample of patients with schizophrenia. Ment Ilin.
2013;5(1):4. doi: 10.4081/mi.2013.e4. [PubMed: 25478128].

Goldberg DP, Hillier VF. A scaled version of the General Health Ques-
tionnaire. Psychol Med. 1979;9(1):139-45. [PubMed: 424481].

Ebrahimi AE, Moulavi H, Mousavi SG, Bornamanesh A, Yaghoubi M.
Psychometric properties and factor structure of general health ques-
tionnaire 28, (GHQ 28) in Iranian psychiatric patients. ] Res Behav Sci.
2007;5:5-11.

Javanmard GH, Mamaghani J. Standardization of GHQ-28 inventory
on the students of azerbaijan province of Iran. Procedia Soc Behav Sci.
2013;84:47-52. doi: 10.1016/j.sbspro.2013.06.507.

Shayan Z, Pourmovahed Z, Najafipour F, Abdoli AM, Mohebpour F, Na-
jafipour S. Factor structure of the General Health Questionnaire-28
(GHQ-28) from infertile women attending the Yazd Research and Clin-
ical Center for Infertility. Int ] Reprod Biomed (Yazd). 2015;13(12):801-8.
[PubMed: 27141541].

Ciszewski S, Francis K, Mendella P, Bissada H, Tasca GA. Validity
and reliability of the behavior rating inventory of executive func-
tion - adult version in a clinical sample with eating disorders. Eat
Behav. 2014;15(2):175-81. doi: 10.1016/j.eatbeh.2014.01.004. [PubMed:
24854800].

Rabin LA, Roth RM, Isquith PK, Wishart HA, Nutter-Upham KE, Pare N,
et al. Self- and informant reports of executive function on the BRIEF-
A in MCI and older adults with cognitive complaints. Arch Clin Neu-
ropsychol. 2006;21(7):721-32. doi: 10.1016/j.acn.2006.08.004. [PubMed:
16979868].

Weisler R, Ginsberg L, Dirks B, Deas P, Adeyi B, Adler LA. Treatment
with lisdexamfetamine dimesylate improves self and informant-
rated executive function behaviors and clinician and informant
rated adhd symptoms in adults, data from a randomized, double
blind, placebo controlled study. J Atten Disord. 2017;21(14):1198-207.
doi: 10.1177/1087054713518242. [PubMed: 24464328)].

Pham UHG, Andersson S, Toft M, Pripp AH, Konglund AE, Dietrichs E,
et al. Self reported executive functioning in everyday life in parkin-
sons disease after three months of subthalamic deep brain stimula-
tion. Parkinsons Dis. 2015;2015:1-8. doi: 10.1155/2015/461453.

Donders ], Strong CA. Latent Structure of the Behavior Rating In-
ventory of Executive Function-Adult Version (BRIEF-A) After Mild
Traumatic Brain Injury. Arch Clin Neuropsychol. 2016;31(1):29-36. doi:
10.1093/arclin/acv048. [PubMed: 26209247|.

Roth RM, Lance CE, Isquith PK, Fischer AS, Giancola PR. Confir-
matory factor analysis of the Behavior Rating Inventory of Ex-
ecutive Function-Adult version in healthy adults and application
to attention-deficit/hyperactivity disorder. Arch Clin Neuropsychol.
2013;28(5):425-34. doi: 10.1093/arclin/act031. [PubMed: 23676185].
Hocking DR, Reeve ], Porter MA. Characterising the profile of every-
day executive functioning and relation to iq in adults with williams
syndrome, is the BRIEF adult version a valid rating scale?. PLoS
One. 2015;10(9):137628. doi: 10.1371[journal.pone.0137628. [PubMed:
26355600

Shiraz E-Med ]. 2018;19(2):e14295.


http://dx.doi.org/10.1159/000350031
http://www.ncbi.nlm.nih.gov/pubmed/23712088
http://www.ncbi.nlm.nih.gov/pubmed/14511165
http://dx.doi.org/10.1080/03610730600875817
http://www.ncbi.nlm.nih.gov/pubmed/16982571
http://dx.doi.org/10.1016/j.biopsych.2005.02.006
http://www.ncbi.nlm.nih.gov/pubmed/15950006
http://dx.doi.org/10.1111/j.1532-5415.2006.00735.x
http://www.ncbi.nlm.nih.gov/pubmed/16776789
http://dx.doi.org/10.1017/S0033291715002238
http://www.ncbi.nlm.nih.gov/pubmed/26997535
http://dx.doi.org/10.1016/j.jagp.2013.01.025
http://www.ncbi.nlm.nih.gov/pubmed/23567385
http://dx.doi.org/10.1080/13803390490918444
http://www.ncbi.nlm.nih.gov/pubmed/16019636
http://dx.doi.org/10.1111/1440-1630.12024
http://www.ncbi.nlm.nih.gov/pubmed/23414185
http://dx.doi.org/10.1111/j.1440-1630.2011.00963.x
http://www.ncbi.nlm.nih.gov/pubmed/23174109
http://dx.doi.org/10.1007/978-0-387-79948-3_1881
http://dx.doi.org/10.1016/j.eatbeh.2016.07.010
http://www.ncbi.nlm.nih.gov/pubmed/27497274
http://dx.doi.org/10.1016/j.jsat.2016.02.010
http://www.ncbi.nlm.nih.gov/pubmed/27211990
http://dx.doi.org/10.1017/S135561771600031X
http://www.ncbi.nlm.nih.gov/pubmed/27126218
http://dx.doi.org/10.4081/mi.2013.e4
http://www.ncbi.nlm.nih.gov/pubmed/25478128
http://www.ncbi.nlm.nih.gov/pubmed/424481
http://dx.doi.org/10.1016/j.sbspro.2013.06.507
http://www.ncbi.nlm.nih.gov/pubmed/27141541
http://dx.doi.org/10.1016/j.eatbeh.2014.01.004
http://www.ncbi.nlm.nih.gov/pubmed/24854800
http://dx.doi.org/10.1016/j.acn.2006.08.004
http://www.ncbi.nlm.nih.gov/pubmed/16979868
http://dx.doi.org/10.1177/1087054713518242
http://www.ncbi.nlm.nih.gov/pubmed/24464328
http://dx.doi.org/10.1155/2015/461453
http://dx.doi.org/10.1093/arclin/acv048
http://www.ncbi.nlm.nih.gov/pubmed/26209247
http://dx.doi.org/10.1093/arclin/act031
http://www.ncbi.nlm.nih.gov/pubmed/23676185
http://dx.doi.org/10.1371/journal.pone.0137628
http://www.ncbi.nlm.nih.gov/pubmed/26355600
http://emedicalj.com

ManiAetal.

Table 2. The Percentage Rate of the Scores Based on Age Category and Gender

Percentile —

5 10 25 50 75 90 95
Age and sex
category.
18 - 29 years 835 9.00 11.00 13.00 15.00 17.00 18.00
30-39 years 8.00 9.00 10.00 12.00 14.00 16.00 17.00
Inhibit 40 - 49 years 9.00 9.00 10.00 11.00 13.00 15.00 16.00
50-59 years 8.00 8.00 10.00 10.00 14.00 14.00
Male 8.00 9.00 10.00 12.50 15.00 17.00 19.00
Female 8.00 9.00 11.00 13.00 15.00 16.00 17.00
18 -29 years 6.00 7.00 8.00 10.00 12.00 14.00 15.00
30-39 years 6.00 7.00 8.00 10.00 11.00 12.00 14.00
. 40 - 49 years 6.00 7.00 8.00 9.00 11.00 13.00 14.00
Shift 50-59 years 6.00 6.00 7.00 10.00 12.00 15.00
Male 6.00 7.00 8.00 9.00 11.00 13.00 14.05
Female 6.00 7.00 8.00 10.00 12.00 13.00 14.00
18 -29 years 11.00 17.00 14.00 17.00 20.00 23.00 24.00
30-39 years 10.00 12.00 14.00 17.00 20.00 22.00 23.00
Emotional 40- 49 years 10.00 12.00 14.00 17.00 19.00 22.00 23.00
control 50-59 years 10.00 10.20 12.00 15.00 17.00 20.00
Male 10.00 11.00 13.75 16.00 19.00 22.00 23.05
Female 11.00 12.00 14.00 17.00 20.00 22.00 24.00
18 -29 years 9.00 9.00 10.75 13.00 15.00 17.00 18.65
30 -39 years 8.00 9.00 10.00 12.00 15.00 16.00 18.00
40 - 49 years 8.00 9.00 10.00 11.00 13.00 16.00 16.50
Self-monitor
50-59 years 8.00 8.00 10.00 10.00 13.00 16.00
Male 6.00 6.00 7.00 9.00 11.00 12.00 13.00
Female 6.00 7.00 8.00 9.00 11.00 12.00 13.00
18 -29 years 9.00 9.00 10.75 13.00 15.00 17.00 18.65
30 -39 years 8.00 9.00 10.00 12.00 15.00 16.00 18.00
40 - 49 years 8.00 9.00 10.00 11.00 13.00 16.00 16.5
Initiate
50-59 years 8.00 8.00 10.00 10.00 13.00 16.00
Male 9.00 10.00 10.00 12.00 15.00 16.00 17.05
Female 8.00 9.00 10.00 12.00 15.00 17.00 18.00
18 -29 years 8.00 9.00 10.00 12.50 15.00 16.00 18.00
30-39 years 8.00 8.00 9.00 12.00 14.75 16.00 17.00
Working 40 - 49 years 8.00 8.00 10.00 11.00 13.50 16.00 16.50
memory 50-59 years 8.00 8.00 10.00 11.00 15.00 17.60
Male 9.00 10.00 10.00 12.00 15.00 16.00 17.05
Female 8.00 9.00 10.00 12.00 15.00 17.00 18.00
18 -29 years 10.00 11.00 12.75 15.00 18.00 20.00 22.65
30-39 years 10.00 11.00 12.00 14.00 17.00 20.00 21.00
40 - 49 years 10.00 11.00 11.00 13.00 16.00 18.00 19.50
Plan/organize
50-59 years 10.00 10.20 11.00 13.00 16.00 21.80
Male 10.00 11.00 12.00 14.00 17.00 20.10 22.05
Female 10.00 11.00 12.00 15.00 17.00 20.00 20.95
18 -29 years 7.00 7.70 9.00 10.00 1.25 13.00 14.00
30-39 years 6.00 7.00 8.00 9.00 11.00 12.00 13.00
Task monitor 40 - 49 years 6.50 7.00 8.00 8.00 10.00 11.00 12.50
50-59 years 6.00 6.20 8.00 8.00 12.00 12.80
Male 6.95 7.00 8.00 10.00 11.00 13.00 14.00
Female 7.00 7.00 8.00 10.00 11.00 12.00 13.00
18 -29 years 8.00 8.00 10.00 12.00 15.00 16.00 18.00
30-39 years 8.00 9.00 9.00 12.00 14.00 16.00 17.00
Organization
of material
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40 - 49 years 8.00 9.00 9.00 11.00 13.00 15.00 16.00
50-59 years 8.00 8.20 9.00 10.00 12.00 13.80
Male 8.00 8.00 10.00 12.00 14.25 17.00 18.05
Female 8.00 8.00 9.00 12.00 14.00 16.00 16.00
18 -29 years 32.70 37.00 43.00 50.00 59.00 63.30 67.00
30-39 years 33.65 35.00 42.00 48.00 55.75 61.00 65.35
40 - 49 years 34.00 37.00 42.00 46.00 54.50 60.00 61.50
BRI 50-59 years 30.00 30.20 37.00 45.00 52.00 59.00
Male 32.95 35.00 41.00 47.00 55.00 60.10 65.00
Female 33.05 37.00 43.00 50.00 58.00 61.00 65.95
18 - 29 years 4435 47.00 56.00 63.00 72.25 80.30 85.65
30-39years 44.65 46.00 51.25 58.50 70.75 78.00 81.00
40 - 49 years 44.50 47.00 50.00 55.00 66.00 72.00 75.00
v 50-59 years 43.00 4330 46.00 55.00 67.00 77.60
Male 45.00 47.00 51.00 60.00 70.25 79.00 84.20
Female 44.00 46.00 52.00 60.00 71.00 78.00 81.95
18 -29 years 79.40 85.00 98.00 113.50 129.00 143.00 149.00
30-39years 79.00 84.30 94.25 107.50 123.00 138.70 145.00
40 - 49 years 80.00 85.00 91.50 99.00 121.50 130.00 131.00
GEC 50-59 years 74.00 74.20 83.00 105.00 124.00 135.60
Male 78.95 84.90 9175 106.50 124.00 139.10 147.05
Female 78.05 85.00 92.25 110.00 126.75 138.90 144.00
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Table 4. The Scale Factor of Behavior Rating Inventory of Executive Function-Adult Version Questions According to Subscale

Question Number The Question Coefficient Correlation P-Value
With the Scale
5 I tap my fingers or bounce my 0.513 0.001
legs
16 I have trouble sitting still 0.555 0.001
29 I have problems waiting my 0.640 0.001
turn
36 I make inappropriate sexual 0385 0.001
comments
hibi 43 I make decisions that get me 0.630 0.001
Inhibit into trouble (legally,
financially, socially)
55 People say that I am easily 0.575 0.001
distracted
58 Irush throw things 0.581 0.001
73 Iam impulsive 0.616 0.001
8 I have trouble changing from 0.576 0.001
one activity or task to another
22 I have trouble accepting 0.662 0.001
different ways to solve
problems with work, friends
or tasks
Shift 32 I have trouble thinking of the 0.692 0.001
different way to solve a
problem when stuck
44 Iam bothered by having to 0.749 0.001
deal with changes
61 1 get disturbed by unexpected 0.702 0.001
changes in my daily routine
67 After having a problem, I 0.729 0.001
don’t get over it easily
1 I have angry outbursts. 0.466 0.001
12 I overreact emotionally 0.617 0.001
19 I have emotional outburst for 0.711 0.001
little reason
28 I'react more emotionally to 0.627 0.001
Emotional situation than my friend
control
33 I overreact to small problems 0.711 0.001
42 I get emotionally upset easily 0.627 0.001
51 My anger is intense but ends 0.710 0.001
quickly
57 People say that Iam too 0.599 0.001
emotional
69 My mood changes frequently 0.678 0.001
72 I get upset quickly or easily 0.723 0.001
over little things
3 I don’t notice when I cause 0.600 0.001
others to feel bad or get mad
until it is too late
23 I talk at the wrong time 0.654 0.001
37 When people seem upset with 0.555 0.001
me I don’t understand why
50 I say things without thinking 0.723 0.001
Self-monitor 64 People say that I don’t think 0.644 0.001
before acting
70 Idon’t think about 0.650 0.001
consequences before doing
something
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6 I need to be reminded to 0.496 0.001
begin a task even when Iam
willing
14 I have trouble getting ready 0.647 0.001
for the day
20 Ilie around the house a lot 0.444 0.001
25 I have problems getting 0.682 0.001
started on my own
45 I have difficulty getting 0.515 0.001
excited about things
49 I have trouble getting started 0.739 0.001
Initiate on tasks
53 I start things at the last 0.635 0.001
minute (such as assignments,
chores, tasks)
62 I have trouble coming up 0.515 0.001
with ideas for what to do with
my free time
4 I have trouble concentrating 0.640 0.001
on tasks(such as chores,
reading, or work)
1 I have trouble with jobs or 0.626 0.001
tasks that have more than
one step
17 I forget whatIam doing in 0.559 0.001
the middle of things
26 I have trouble staying on the 0.641 0.001
same topic when talking
35 I have a short attention span 0.657 0.001
Working
memory 46 1 forget instructions easily 0.679 0.001
56 I have trouble remembering 0.572 0.001
things, even for a few
minutes(such as directions,
phone numbers)
68 I have trouble doing more 0.619 0.001
than one thing ata time
9 1 get overwhelmed by large 0.487 0.001
tasks
15 I have trouble prioritizing 0.676 0.001
activities
21 I start tasks (such as cooking, 0.418 0.001
projects) without the right
materials
34 I don’t plan ahead for future 0.642 0.001
activities
N 39 I have unrealistic goals 0.516 0.001
Plan/organizatipn
47 I have good ideas but cannot 0.500 0.001
get them on paper
54 I have difficulty finishing a 0.671 0.001
task on my own
63 I don’t plan ahead for tasks 0.640 0.001
66 I have problems organizing 0.711 0.001
activities
7 I have trouble organizing 0.669 0.001
work
2 I make careless errors when 0.474 0.001
completing tasks.
18 I don’t check my work for 0.448 0.001
mistakes
24 I misjudge how difficult or 0.600 0.001
easy tasks will be
Task monitor -
41 I make careless mistakes 0.621 0.001

10
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52 I have trouble finishing tasks 0.742 0.001
(such as chores, work)
75 I have problems completing 0.748 0.001
my work
3 Iam disorganized. 0.675 0.001
7 I have a messy closet 0.656 0.001
30 People say thatIam 0.689 0.001
disorganized
Organization
of material 31 Ilose things (such as keys, 0.638 0.001
money, wallet, homework,
etc)
40 Ileave the bathroom a mess 0.466 0.001
60 Ileave my room or home a 0.697 0.001
mess
65 I have trouble finding things 0.712 0.001
in my room, closet or desk
74 I don’t pick up after myself 0.494 0.001
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