Childhood StudiesJan.2021

Assessment of Executive Functions among a sample of Primary School Children with Learning Disability in Egypt: Comparative Study

Hassnaa Othman Mohammed (MD)*, lecturer of phoniatrics, medical department, Faculty of Postgraduate Childhood Studies, Ain Shams University.

Eman Hany Elsebaie(MD)**, Lecturer of Public Health, Public Health and Community Medicine Department, Faculty of Medicine, Cairo University.
Amiraa Mohamed Dabour (PhD)*, Specialist in Child Health and disability, Medical studies Department for children, Faculty of Postgraduate Childhood
Studies, Ain Shams University.

Samia Sami Aziz (PHD)*, Professor of Child Mental Health, Medical Department, Faculty of Postgraduate Childhood Studies, Ain Shams University.

Abstract
Background: Executive Functions (EFs) among children received special interest especially among those with Learning Disability (LD).
Different tools developed to make a valid as well as an objective assessment of EFs for children with learning disability. Factors that contribute to
variability of EFs scoring among this population remain an area of research.
Aim: This study aimed to explore the executive functions scoring among a sample of the primary school children with learning disability in
Egypt.
Methodology: Ninety Primary school children of average intelligence, their ages ranged between 9 to 12 years, underwent an assessment
protocol which included: Diagnosis of LD and its comorbid condition by Diagnostic and Statistical Manual- fifth edition (DSM V) based teacher
checklist& assessment of Executive Functions by Comprehensive Executive Function Inventory (CEFI)- teacher form.
Results: Seventeen children (18.8%) were diagnosed as (LD). Twenty- four (26.6%) children were diagnosed as Attention Deficit Hyperactivity
Disorder (ADHD). CEFI score among children with LD and ADHD were significantly lower than the score received by their control peers in the
cutrent study.
Conclusions: Executive functions deficit may be the backbone of different manifestation in Primary school children with LD. Therefore, its
comprehensive assessment should be carried as a preliminary step in learning disability assessment.
Keywords: Learning disability, executive functions assessment, ADHD, CEFL
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Introduction:

Learning is a complex cognitive process and it depends on a range of
skills. ") Recently, executive functions have been considered as a crucial
building block for learning.? Executive functions (EFs) can be defined as
a supervisory system that is important for planning, reasoning ability and
the integration of thought and action.” EFs are considered as a
multidimensional process that include a variety of correlated but distinct
skills such as attention control, cognitive flexibility, self- regulation,
inhibition, strategic planning, and impulse control.”) EFs deficit are a
common manifestation among children with (LD) and (ADHD) as well as
other conditions (e.g. neurological conditions, mood disorders, Autism
Spectrum Disorders (ASD) and acquired brain injury).(s) Literatures
proved the unique predictor ability of EFs scoring for school performance
and achievements especially in early school years.((’) Studies showed that
ADHD and developmental dyslexia are considered as the most commonly
diagnosed childhood disorders and they had a high rate of comorbidity.m
Moreover, the executive functions deficit was accused in the development
of comorbidity between the two disorders.® Many debates remain about
the degree and type of executive functioning difficulties exhibited by
children with ADHD and /or LD. The current study aimed to explore the
executive functions profile among a sample of primary school children in
Egypt and factors that could influence it.

Methodology
Subjects:

A cross sectional case control comparative study was carried in the
period between January 2017 and a June 2019. The Ministry of Education
provided the researcher with written approval to carry out the study in 3
governmental schools in El- Maadi directorate, Cairo. The studied sample
included 200 participants. The age of the participants ranged from (9- 12)
years. Written consent was taken from parents of children or one of them
before carrying out the work.

1. The Inclusion Criteria Were:
a. Children aged between (9- 12) years of both sex.
b. Children with an average or above average intelligent quotient (IQ)
(above 89) according to (Draw a Man test).(g)
2. The Exclusion Criteria Were:
a. Children who obtained below average (below 89) in the IQ score
(Draw a Man test)‘(g)

b. Children with any sensory impairment, for example, visual and/

or hearing impairment.

c. Children with a perinatal history of severe complication during

pregnancy, labor or postnatal period.

d. Children with a past history of traumatic brain injury, ASD or any

other chronic illnesses.

e. Children who were under medication to control their inattention,

hyperactivity, and impulsivity.
Methods:

Participants were subjected to an assessment protocol, which included:
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1. Assessment of children intelligence by (Draw a Man Test).(g)

2. Clinical Interview with the parents: Parents of children who obtained
an average score on (Draw a Man Test) were interviewed and asked to
answer a sheet of clinical interview including (Personal data, the
perinatal history, developmental and past history of any medical
condition).

3. The researcher met the class teacher to make a teacher- based
assessment of the children clinical state regarding the presence or
absence of LD and/ or ADHD by a DSM V based assessment sheet.

4. The researcher asked the class teacher to complete the (CEFI)- teacher
form.

Tools:

Initially, 200 students underwent (Draw a man Test)(g) for assessment
of intelligence. Then, according to Draw a Man test, children were divided
into: Group I: They were 90 children who passed (Draw a Man Test), and
fulfill the inclusion criteria. In addition, all of their data were complete,
and Group II: They were 110 children who presented with any
exclusionary criteria preventing them from participation.

Group I was the only group which completed further assessment
protocol in the current work. After that, children in Group I were
examined for their behavior in school, their monthly reports, and their
attentiveness. The classtoom teacher was asked to complete a DSM V
based checklist for LD and ADHD"” for each child.

For children who received ADHD diagnosis, their teachers were asked
to fill the Diagnostic and Statistical Manual fourth edition (DSM 1IV)
based checklist" in order to classify them into ADHD predominantly
inattentive type (ADHD (PI)) and ADHD hyperactivity an impulsivity
type (ADHD (HI)) and ADHD combined type (ADHD (CT))

Finally, a checklist of (CEFI- teacher form)"” was given to the
classroom teacher (as they were in close contact with each child in the
class). The researcher has chosen the teacher form of the inventory
because the teachers desire their students to be active learners, attend to
instruction, and to complete work both in and outside their school.

CEFI teacher- form components: The executive functions were
assessed by 100 questions that cover the nine Efs Scales: Attention,
Emotion Regulation, Flexibility, Inhibitory Control, Initiation,
Organization, Planning, Self- Monitoring, and Working Memory. The
raw scores is transformed into standard scores and percentile ranks.
Completed form scored via The CEFI scoring software program. The

interpretation process begins by describing the standard score in table (1).
Table (1) Showed The Qualitative Description Of The Standard Score And Percentile
Ranks Of CEFI During The Interpretation Process

Classification Percentile Rank Standard Score

Very Superior <98 <130
supetior 91-97 120- 129
High Average 75-90 110- 119
average 25-74 90- 109
Low Average 9-24 80- 89
Below Average 2-8 70-79
‘Well Below Average >2 >69
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The standard score is the most important reliable indicator of an
individual's executive function behavior. Low scores suggest behaviors
associated with weakness in executive function. Conversely, high scores
indicate behaviors associated with strength in executive function.

The reliability and validity of the CEFI were proved in the following
steps:

1. CEFI questionnaire was translated into the Arabic language through
forward- translations and back- translations (WHO guidelines).“”

2. Pre- testing: A pilot study was done on 10 students. Teachers were
asked to fill CEFIL. Thereafter, changes were made until the final
satisfactory version was reached.

3. The reliability and validity of the CEFI were proved via the following
statistical work that is applied to a sample of normally developed
children (31 males and 31 females). Their ages ranged between (9- 12)
years and the mean age was 10.74 years (+0.72) with no statistical
differences between males and female ages.

1. Reliability Was Proved By: Internal consistency: CEFI is a uni-

dimensional instrument and Cronbach's alpha™¥

is an appropriate
estimate of the CEFIs reliability."> Cronbach's alpha will
generally increase as the inter- correlations among test items
increase. Cronbach's alpha coefficiency was a= 0.927. Correlation
co- efficiency values are considered excellent when o <0.9, good
when o< 0.8 and< 0.9 and acceptable when o <0.7 and< 0.8.

2. Validity: The validity of CEFI was examined by:

X Content validity (judgments' validity): the preliminary content
was determined by a comprehensive review of current theory
and research literature. Moreover, two independent,

experienced and bilingual professor of child mental health and
one psychologist judged all items of the checklist for language
and cultural appropriateness as being completely relevant to
the purpose for which they were meant. They agreed that nine
scales of CEFI were suitable to judge what it was constructed
for. See Appendix (1) for the definition and examples.

X Criterion- related validity: to evaluate the criterion- related
validity of CEFI, univariate analysis of variance (ANOVA)
was conducted to examine the mean difference between the
general population (matched on age, gender) and sample of
children diagnosed with learning disability. Table (2) showed
that there is a significant difference between mean values of

CEFI scales among both normal children and children with

LD except the Flexibility scale.

Table (2) Determined the statistical significance between standard score obtained by the
normal sample and children with Learning Disability

Sub- Scales group Mean SD T Test P- Value
Normal 103.64 6.75
Attention 723 <0.001**
LD 83.12 13.90
Emotion Normal 103.21 6.75
. 1.571 <0.001**
Regulation LD 82.23 17.90
s Normal 105.66 3.46
Flexibility 5.16 <0.001**
LD 90.166 24.52
Inhibitory Normal 98.08 9.15
5.750 <0.001**
Control 1D 81.64 14.32
Normal 101.81 5.07
Initiation 8.318 <0.001**
1D 83.70 14.35
Normal 100.19 12.70
Organization 3.974 <0.001**
LD 84.70 18.97
) Normal 100.85 6.21
Planning 4.368 <0.001**
1D 91.52 12.05
Self- Normal 101.27 6.43
. 9.497 <0.001**
Monitoring LD 81.52 10.94
Working Normal 94.45 8.45
6.014 <0.001**
Memory 1D 78.52 13.32

Microsoft Excel 2013 was used for data entry and the statistical

package for social science (SPSS) version 219

was used for data analysis.

Simple descriptive statistics (arithmetic mean and standard deviation) used

for the summary of quantitative data and frequencies used for qualitative

data. The bivariate relationship was displayed in cross- tabulations and
comparison of proportions was performed using the chi- square and

Fisher’s exact tests where appropriate. T- independent, one- way ANOVA

and post- hook tests were used to compare normally distributed

quantitative data. The level of significance was set at probability P- value
<0.05.

Results:

X Descriptive Statistics: The current study was carried on 90- children
(36 (40%) males& 54 (60%) females) their ages ranged between (9- 12)
years with a mean age equal to 10.73 years (£0.79) and their EFs
mean scoring was 97.3 (+10.72). There was no statistical differences
between male and female mean ages and EF's scoring (P= 0.92& 0.527
consecutively). Table (3) illustrated the subgroups of the sample after
application of the DSM V based learning disability checklist. They
were group A (children with LD/ADHD or both) and group B
(children without any behavioral or academic deficit). There is a
significant statistical difference between the mean EFs scoring among
the two studied groups (A, B) (P <0.001).

Table (3) illustrated the subgrouping of the studied sample

The whole Ace Sex Distribution Sex Distribution
studied 8 Mean ages Sub- Mean age . P
range Mean age P No.(%) Mean age P | E.Fscoring
sample (vearstSD) | type | No. (%) groups (vearstSD) | type No. (%) value
No (years) (vears) value (vears) value
Male |15(51.27%) | 10.60 (£0.83)
Male |36 (40%) | 10.7(x0.74) Group A | 29(32.2%) |10.7 (+ 0.89) 0.727 |101.52(£6.498)|
) Female | 14 (48.21%) |10.71(+0.914)
90 child | 9-12 [10.73(£0.79) 0.92 <0.001
Male 21 (%) |10.81 (£0.68)
[Female| 54 (60%) | 10.7(0.87) Group B | 61 (67.8%) [10.79(+0.79) 0.786 | 88.8 (+12.96)
Female 40 (%)  [10.75 (£0.875)

Further assessment divided group A into group Ai (children with LD

only) and group Aii (children with ADHD only) and group Aiii
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(children with comorbidity of ADHD and LD). According to DMS IV
children with ADHD were divided into: ADHD (PI) (16 children) }6
of them presented with learning disability comorbidity{. ADHD (CT)
(6 children) }all of them presented with learning disability
comorbidity{ and ADHD (HI) (2 children), }none of them showed
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learning disability comorbidity{. The three ADHD subtypes results
were shown in table (4). There is a significant statistical difference
between children with ADHD and those without ADHD and (P <
0.001).

Table (4) The table described data of the ADHD children and compared it to those without ADHD:

Sample subgroups after ADHD checklist No. of E.F scoring
The whole Sex Distribution ADHD sub-types children
. P value . Mean P value
studied sample| Sub groups |No. |  Age (years) Type |No.| Mean age(SD) with L.D
M 6
ADHD (PI) 6
M | 11| (£0.66)10.89 F 10
M 2
ADHD 0.07 ADHD(HI) 88 (£13)
i 24 11 (£1) F -
children <0.001
F 13 11(20.2) M 3
90 Children ADHD (CT) F 3 6
Non-ADHD M 26 10.73 (£0.60)
, 66 | 10.81 (+0.68) 0.841 66 78 101.52 (+6.498
children F 40 10.92 (£0.87)
Total 90 90 90 90

Data of children who received the diagnosis of LD (with and without

ADHD) were shown in Table (5). There is a significant statistical

difference between LD group and group of children without LD
(P<0.001).

Table (5) The table described data of the LD children and compared it to those without LD:

The classification of Sex distribution Executive function
i . L Number Mean age
children according to the presence of learning disability Type No. Mean age Mean scoring P value
. M 11 10.45 (£0.68) ~
L.D children 17 (18.9%) 10.72(20.79) 85 (£15)
F 6 11.00 (£0.89)
<0.001
) M 25 10.72 (£0.68)
Without L.D 73 (81.1%) 10.74 (£0.75) 102 (£6)
F 43 10.78 (£0.78)

Table (6) compared the standard score and the nine domains’ scores
for some variables in the current work. These variables included the
clinical state (group A and group B), sex, and specific diagnosis (ADHD
and LD). Findings showed that the clinical state contributed largely to
significant dysfunction in EFs (presence or absence of ADHD and LD).

Although there is no statistical difference between children with ADHD
and children LD among their CEFI scoring domains, children who
diagnosed with LD were lower in their scores in different domains than

children who received the ADHD diagnosis.

Table (6); compared between the standard score rating as well as the scale score in different CEFI domain between group A& B, different sexes, and different d diagnoses:

The  [The d score|
Assessed |in different| StScore |p AS P Er-S P FS p Ie-S P IS P oS P PS p| Sm-S |p| Wm-S |p
Variable | scales
109.02£6.12
The Control |101.52%6.49| _|103.98+5.07| _|103.15£6.99| _| 1 98.8248.79 | _| 102.1£5.15 | _|102.11£6.77| _|101.21+6.12| _99.52%8.62| _94.07£8.65| _|
-~ g g gl 2 g gl g g gl g g
Clinical = | = = = = = =1 | [=
v v v v v v v V|88.76£11.5| v v
State Case  |88.86£12.96| |89.86+15.6| [88.14+15.96| [101.59£8.36| |86.21£12.30| (89.10+12.34| |[89.9+14.85| {93.17+10.21 ; 84.21+12.0
- 96.75+11.6| |92.64+11.4
Male (96.56+11.72| [97.22+12.81| [97.64+14.34| |105.64+9.36 [93.47+11.90| |96.5246.49| |96.64£12.60| [97.5249.18
The N S 2 S & = = = 3 ps 5 e
o~
Gender =(100.52+10.9| < = S S S S =|95.59+10.3| =|89.72+10.3|
Female (98.04+10.22| 0 98.76+11.70| |107.2849.36| |(95.61%£11.45| |98.83£9.97| [99.20+10.78| |99.59+7.97 55 4
The L.D 85+15 85+18 3419 | | 100£10 83+14 86+14 85£18 91412 | | 87+14 82+15 | |
. 9 ) o O <1 f < o) o
Specific = = N N e e = he N =
Diagnosis ADHD 88£13 |=| 89+l6 |=| 86+l |[=| 102£7 |[<| 85%13 |<=| 88%13 |<| 89tl6 |=| 9311 |=| 8812 |<| 8312 |
1 1

ST score= Standard score AS= Attention score ER- S= Emotion- Regulation score FS= flexibility score IC- S= Inhibition- Control score IS= Initiation score OS= Organization score
PS= Planning score SM- S= Self- Monitoring Score WM- S= Working Memory Score.

Discussion:

The period of primary school years is a critical period in the
acquisition of fundamental academic skills in reading, writing, and
mathematical skills. These skills are markedly influenced by many factors
(intrinsic and extrinsic). Evidence showed that certain fundamental
executive functions skills were considered as an indicator of early

academic achievement after controlling for general intelligence."™'® Earty
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screening, assessment, and investigation of EFs are essential for early
intervention to prevent complication."”

The purpose of the current work was mainly to determine some factors
influencing teachers' executive functions' scoring among a sample of
primary school children in Egypt of average intelligence. It was
hypothesized by the current study that executive functions' deficits were

strongly affected among children who were average in their cognitive
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scoring but with poor academic achievement.

The current work chose the draw a man test to measure the general
intelligence. It was chosen as it could measure intelligence apart from EFs
assessment.®”)

Among many different tools Standardized BRIEF (Behavior Rating
Inventory of Executive Function) was the most commonly used tools.®"
The current study utilized a reliable, valid and standardized Arabic
version of CEFI- teacher form. Based on the fact that EFs scoring varies
markedly between different settings and in different environment,®"
CEFI- teacher form is considered as the most accurate and comprehensive
measure of academic achievement (as it depends on observation of the
child's response in the classroom).(m

In the current study,(zg) children (32.22%) of the studied sample were
suffering from learning disability with or without ADHD. Seventeen
children of them (18.9%) were diagnosed as children with Learning
Disability. Brook et.al. 22 was in agreement with the current study
regarding the prevalence of LD (17.6%). Farrag et.al® measured the
prevalence of reading disability among 2878 children from the 2nd and
3rd grades in elementary schools. Their findings were 3% of their sample
only suffered from reading disability. The inclusion of all types of LD
among the current work could explain the difference.

In the current study,(z‘“ children (26.7%) children received ADHD
diagnosis based on teachers report and this teacher based diagnosis was
more related to children’s ADHD manifestation as reported by American
Academy of pediatrics.? The order of ADHD subtypes according to their
frequency was in the following sequences: (ADHD- PI (16 children)
followed by ADHD- CT (6 children) and finally ADHD- HI (2 children).
The rate of ADHD among the current work which is considered higher
than the figure reported worldwide was explained by improvement in the
clinical diagnosis.*® However, this figure went with Farahat et.al. and El-
Gendy et.al. (9@ They examined the prevalence of ADHD among
Egyptian primary school children. The first work reported a prevalence
rate reaching 22%. Whereas the second study estimated that the
prevalence was 21.8% and 16.2% based on the informants (teacher for the
first and parent for the second). Ford et.al® reported that the prevalence
of ADHD was 70% higher if data from teachers was combined with
parent report when compared with parent report alone. The prevalence
rate of ADHD in the current study was higher than Wang et.al. 29 but
similar with it in the order of ADHD sub- types. The wide range, the high
mean age and the referral base of their sample could explain the aspect of
disagreement with the current work.

The current study showed that 12 (50%) of ADHD children (6 with
ADHD- IT and 6 with ADHD- CT) showed comorbidity of ADHD and
L.D& 70% of children with LD reported ADHD comorbidity. These
findings were supported by Brook et.al.,”” DuPaul et.al.*® Furthermore,
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Wu et.al® and Biederman et.a explained this high rate of

comorbidity by the presence of EFs deficits as common feature between

1 (33)

both disorders. Riccio et.a confirmed in their series that 31% of

children with ADHD (PI) and 78% of ADHD (CT) received medication
during school time to improve their academic performance.

In the current study, the significantly low executive functions scoring
among ADHD children than those without ADHD was supported by
Riccio et.al®” and Rabiner et.al® Willcutt et.al® and Vélez- van-
Meerbeke et.al®® Their work demonstrated marked affection of the
examined EFs skills among ADHD predominantly inattentive type who
suffered from academic problems. Willcutt et.al®® and Vélez- van-
Meerbeke et.al.®® determined that weaknesses in EFs were significant in
both clinic- referred and population based samples of ADHD and assigned
that EFs are considered as an important component of the complex
neuropsychological aspect of ADHD.

The attribution of ADHD to the manifestation of learning disability
was explained by Barkley’s theory.“ws’ They stated that disinhibition and
planning problems were the compromised EFs of ADHD-CT and
responsible for academic problems among this ADHD subtype. However,
set shifting, vigilance, and interference control deficits may be more
associated with ADHD- PI and responsible for comorbidity of poor
academic achievements among them. Moreover, Schreiber et.al.®” Nigg
et.al ¥ Shallice et.al.*" Boonstra et.al*> Wu et.al.®” and Brocki et.al.**
suggested that academic difficulties are more related to inattention
symptoms than hyperactivity symptoms. In contrast to this, was Geurts
etal ™ They did not support different executive functioning profile
among different ADHD subtypes.

The EFs scoring among the current study was significantly
compromised among group A (children with LD/ ADHD or both of
them). This finding was supported by Meltzer,* Bull and Scerif&"”
Wilcutt et.al. 8 In the same direction with the current work results' was
Sesma et.al.,*" Geary et.al“® and Lima et.al.“” Sesma et.al.*"’and Lima
et.al“? determined that working memory and planning, and inattention
were the compromised EFs among their studied dyslexic children. Bull
and Scerif® concluded that children at risk for poor academic
achievements showed significant deficits in EFs than their control peers.

The current study determined that children in group Ai and Aii have a
significantly lower EFs score than children in group B. The methodology
of the current study was similar to what has been drawn by Willcutlt
etal® Results revealed that ADHD was associated with inhibition
deficits whereas; children with RD was associated with significant deficits
on measures of PA and verbal working memory. The comorbidity of
ADHD and RD showed impairment of all of the all assessed measures.
Gooch et.al.®™® were in the same direction as the current work data in the
aspect that comorbidity of ADHD and learning disability exhibited a
greater EFs deficit than each disorder alone. Marzocchi et.al®” and

Klaver et.al.®?

result was in disagreement with the current work results'.
Their findings showed that EFs deficits were evident findings in ADHD
children; whereas the reading disabled children showed almost spared

executive functions. Klaver et.al®?

proved their findings by unique
protocol that was composed of: a neuropsychological test battery and an 8
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minute structural magnetic resonance imaging (MRI). Fadaei et.al®y
explained the heterogeneity of variables that might affect EFs scoring
among literature by differences in the severity of LD (that was not
mentioned) among different studies.

The current study showed that although children with LD and ADHD
were significantly lower in their EFs scoring, ADHD children scored
higher than LD children. This finding was supported by Clark et.al.&""
Holmes et.al.®® and Doyle et.al.®?

The current work demonstrated that primary school children in Egypt
obtained high score in mental flexibility even for the case group. This
finding might indicate the positive effect of the Egyptian environment
(with continuous change) on children's executive functions and nurture
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their flexibility. However, Reiter et.al®” and Brosnan et.a

that 83.3% of dyslexic children showed affection of mental flexibility.

In the current study sex variation did not play a role in executive
function scoring. This result was supported and explained by Biederman
et.al.,”” Gaub et.al™ and Roufael et.al®” They explained the pseudo-
majority of boys with executive dysfunction as bias, as there were under
diagnosis among girls because they disrupt less in class.

Conclusion:

The current study indicated that most of the examined executive
functions were significantly compromised among children with learning
disability and ADHD. These clinical presentations could be considered as
a determinant factor for EFs deficit among the studied sample of Egyptian
school children.

It was recommended by the current work that learning disability
assessment protocol should include a comprehensive assessment of the
child’s executive function abilities. This assessment protocol could be also
enrolled during the school readiness assessment. Intervention studies for
executive functions dysfunction should be carried up to promote school
success in children at high risk for school failure, especially in young age.

Limitation of the study: the major limitation of the current work was
in obtaining the approval for the second time in order to complete the
missing data of some children. This reason was behind the shrinkage of
the number of the participating children from 200 to 90.
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