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Abstract 

Background Thalassemia is a commonly occurring genetic hemoglobinopathy worldwide. Periodic and routine 
blood transfusions, iron chelation therapy and splenectomy procedures are all required for the treatment of thalas‑
semia. Numerous organs and bodily systems could be impacted by thalassemia, particularly the nervous system, 
which could impede cognitive performance. The study aimed to assess cognitive abilities of pediatric patients diag‑
nosed with beta thalassemia major and intermedia.

Patients and methods A total of 168 participants [54 β‑thalassemic major children, 51 with β‑thalassemia inter‑
media and 63 age‑matched healthy controls from both genders (85 girls and 83 boys)] with age ranging from 8 
to 16 years were participated in a cross‑sectional study. Cognitive function was evaluated for all children by using 
the Wechsler Intelligence Scale For Children 4th edition.

Results Compared with control group, a significant decline was found in all Wechsler Intelligence Scale subtests 
as well as in verbal comprehension index, perceptual reasoning index, working memory index, processing speed 
index and full scale index scores of thalassemia major and intermedia patients (p < 0.001). When compared to children 
with thalassemia intermedia, the beta thalassemic major children showed a significant decrease in all Wechsler Scale 
subtests as well as in all its five index scores (p < 0.001).

Conclusions The study concluded that thalassemia negatively affects and impairs cognition and intellectual 
capacities.
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Background
Globally, thalassemia is widely recognized as one of the 
most prevalent form of inherited anemia. It is featured by 
deficiency or absence of either the alpha or beta globin 

chains that are necessary to form hemoglobin tetramers 
[1].

In the Middle East, Mediterranean and Central Asia, 
beta thalassemia (βT) is one of the most prevalent auto-
somal recessive diseases [2]. It is the most common 
hemoglobinopathy in Egypt. The gene frequency for this 
condition is 0.03% and the carrier rate ranges from 5.3 to 
9%. Thalassemia is thought to affect 1000–1.5 million live 
births annually [3].

βT has a wide range of clinical manifestations and has 
traditionally been categorized into three main types: beta 
thalassemia major (βTM), beta thalassemia intermedia 
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(βTI) and beta thalassemia minor. Thalassemia minor 
refers to the less severe form of the condition and groups 
patients who exhibit mild anemia and a heterozygous 
condition (trait) for thalassemia. On the other hand, 
βTM encompasses patients who suffer from very severe 
anemia starting from a young age and need to transfuse 
blood frequently along with lifelong iron chelation ther-
apy. βTI is a condition that combined a group of patients 
with varying clinical manifestations, ranging from mild 
to moderately severe anemia. Unlike βTM, patients with 
βTI do not need to transfuse blood regularly to maintain 
life [4]. However, they do experience a range of thalas-
semia-related complications such as iron overload, skel-
etal deformities and growth problems [5, 6].

Patients with βT must adhere to a strict treatment plan 
that begins in infancy and includes periodic blood trans-
fusions and iron chelating therapy. Because of improve-
ments in its treatment, patients with this condition 
currently experiencing longer life expectancies [7]. How-
ever, these longer life expectancies appear to be related 
to some difficulties and effects on their body systems, 
particularly the nervous system. They may experience 
deficits in language, attention, memory, visuomotor dys-
function, executive functions and abstract reasoning, all 
of which may have an impact on their quality of life and 
academic performance [8].

Several studies over the past few years have shown that 
βT patients can experience a wide range of neurological 
involvement, including cognitive impairment, abnormal 
evoked potential results, complications from extramedul-
lary hematopoiesis, cerebrovascular disease and periph-
eral neuropathy. In the majority of cases, such problems 
were undetected and only discovered following a neu-
ropsychological, neurophysiological or neuroimaging 
tests [9, 10].

There are few studies evaluating cognitive performance 
in children with chronic illnesses like thalassemia, par-
ticularly βTI and the results are inconsistent [8, 11–14]. 
It is crucial to evaluate cognitive and intellectual abilities 
regularly, especially in those who have chronic illnesses 
like thalassemia.

Aim of the study
The objective of the study was to test and determine the 
cognitive function of βTM and less targeted group βTI 
pediatric patients.

Methods
Subjects
From January 2022 to April 2023, a total of 168 children 
between the ages of 8 and 16 years were included in a 
cross-sectional study. Among them, 54 βTM children (29 
girls and 25 boys), 51 βTI (24 girls and 27 boys) selected 

from Cairo University Children’s Hospital and 63 healthy 
children with normal hemoglobin level (32 girls and 31 
boys) were selected from governmental schools match-
ing the age and sex of the thalassemia affected children. 
All children were enrolled in formal education, had no 
musculoskeletal deformities, free from any visual or audi-
tory impairments, did not have any associated diseases 
with βT such as leukemia, sickle cell anemia or any other 
blood disorders and did not suffer from marked cogni-
tive, mental or cardiac impairments. Prior to participa-
tion, the children and their parents were interviewed to 
explain the goal and procedural steps of the study.

Materials for assessment
To evaluate the cognitive function, the Arabic version of 
the Wechsler Intelligence Scale For Children 4th Edition 
(WISC-IV) was utilized. It is the revision of the WISC 
3rd edition. The WISC-IV is an assessment tool which is 
administrated individually, consisting of 15 subtests that 
provides a detailed examination of intellectual capability. 
It is designed to be used with children aged 6 to16 years 
and 11 months old [15].

The 15 tests of the WISC-IV are divided into 10 main 
subtests and 5 supplementary subtests. The main sub-
tests are as follows: similarities, vocabulary, comprehen-
sion, block design, picture concepts, matrix reasoning, 
coding, symbol search, digit span and letter–number 
sequencing. The supplemental subtests are as follows: 
information, word reasoning, picture completion, cancel-
lation and arithmetic [15].

The WISC-IV provides 4 index scores including verbal 
comprehension, perceptual reasoning, working memory 
and processing speed. Additionally, it gives full scale 
intelligence quotient [15].

Procedures
The objective and procedural steps were elucidated to 
both the children and their caregivers.

Anthropometric measurements By utilizing a calibrated 
floor scale (ZT-120 model), weight (kg) and height (cm) 
were measured. Weight was recorded to the nearest 100 
g and height was measured to the last completed 0.1 cm. 
The body mass index (BMI) of each child was calculated, 
BMI = Weight (kg)/Height (m)2.

Cognition 

• All the participants were assessed using the Arabic 
version of WISC-IV.

• Every child was individually evaluated in spacious 
and quiet room free from any visual and auditory dis-
tractions.
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1. In the Similarities subtest: the child was required 
to recognize and articulate the commonali-
ties between sets of distinct objects that pertain 
to the same group (Ex: recognizing that both a 
banana and an apple are fruits).

2. The Vocabulary subtest is divided into:

• Pictured items in which a number of pictures were 
showed to the child and he/she was required to iden-
tify and describe each image.

• Verbal items in which the child was asked about 
something and he/she had to give a description or a 
definition of it (Ex: What does the word "umbrella" 
mean ?).

3. In the Letter–Number Sequencing subtest, the 
child was given a combination of letters and num-
bers in a mixed sequence, which must be recalled 
in two different ways. He/she was required to 
repeat the numbers in numerical order and then 
the letters in an alphabetical order.

4. In the Comprehension subtest: the child had to 
answer some questions related to general and 
social concepts (Ex: Why do people use tooth-
brush to clean their teeth?).

5. In the Matrix Reasoning subtest, the child was 
presented with a matrix which was missing one 
of its parts and he/she was required to complete 
the matrix by selecting the item that properly 
filled the missing piece.

6. The Symbol Search subtest: the child was 
required to determine within a time limit whether 
the symbol in the target group was located in the 
search group or not.

7. The Digit Span subtest: the child had to repeat 
strings of digits recited by the examiner. The 
series began with 2 digits and kept increasing in 
length, with two trials at each length. It is sub-
divided into: digit span forward and digit span 
backward.

• In digit span forward: the child had to repeat the dig-
its in the exact same order that the examiner did in a 
loud voice.

• In digit span backward: the child had to repeat the 
digits in a reverse order (in a sequence opposite to 
that said by the examiner).

 8. The Picture Concepts subtest: From the stimu-
lus book, two or three rows of pictures were 
showed to the child and he/she had to choose 

one picture from the first line which had a 
common property with a picture from the sec-
ond line (Ex: both are trees Or both are ani-
mals).

 9. In the Block Design subtest, the child was 
presented with red and white blocks and 
was required to use them to construct spe-
cific designs within a specific time limit. The 
designs were typically shown in a stimulus 
book and the child had to replicate them using 
the blocks.

 10. The Coding subtest: during a specific time 
limit and as fast as possible, the child had to 
draw a symbol inside a square or a specific fig-
ure according to a code.

 11. In the Picture Completion subtest, the child 
was presented with images with missing parts 
and was required to complete the pictures by 
identifying the missing elements within a spe-
cific time limit (Ex: a picture of a car with the 
door handle missed).

 12. The Cancellation subtest: divided into random 
cancellation and structured cancellation.

• In random cancellation: the child had to label par-
ticular animal pictures that were distributed ran-
domly during a time limit. A page is covered with 
pictures of animals and other common objects 
randomly scattered on the page and the child had 
to mark through or cancel the animals as quickly 
as possible.

• In structured cancellation: the child had to draw 
a line under a number of specific animal pictures 
placed in a structured manner during a time limit.

 13. The Information subtest: the child was sup-
posed to answer some questions related to gen-
eral topics (Ex: How many days in the week ?).

 14. The Arithmetic subtest: the child needed to 
solve a series of mathematical problems within 
a specified time limit.

 15. The Word Reasoning subtest: the child had 
to define something after giving him/her a 
description and successive clues (Ex: the child 
might identify a bicycle after describing its 
shape and function).

• The administration time of the test was 60 to 90 
min and the child was permitted to finish the test in 
two different sessions.
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Statistical analysis
MANOVA test for numerical data and chi-squared 
(Fisher exact) test for categorical data were used to 
compare subjects’ characteristics between groups. 
Shapiro–Wilk test was used to check the normality of 
data. Levene’s test for homogeneity of variances was 
conducted to test the homogeneity between groups. 
One-way MANOVA was conducted for comparison of 
WISC-IV between groups. For subsequent multiple com-
parison, Post-hoc tests using Tukey’s test were carried 
out. The level of significance for all statistical tests was 
set at p < 0.05. Statistical analysis was performed through 
the statistical package for social studies (SPSS) version 25 
for windows.

Results
Subject characteristics
Table 1 shows the subject characteristics of control, βTI 
and βTM. There was no significant difference between 
groups in sex distribution and age (p > 0.05). There was a 
significant decrease in weight, height, BMI, Hemoglobin 
(Hb) concentration and non-consanguineous marriage 
of children with βTI and βTM compared with that of 

control group (p < 0.001) with no significant difference 
between βTI and βTM children (p > 0.05). There was a 
significant decrease in attending school on regular basis 
of βTM and βTI children compared with that of control 
group (p < 0.001) and a significant decrease in attending 
school regularly of βTM children compared with that of 
βTI (p < 0.001).

There was no significant difference in splenectomy 
and use of iron chelating therapy between βTI and βTM 
groups (p > 0.05) (Table 1).

Comparison of WISC‑IV between control, βTI and βTM
MANOVA test revealed a significant group effect 
((F = 296), (p = 0.001), ( η2 = 0.86)). There was a significant 
difference in WISC-IV between control, βTI and βTM 
(p < 0.001) (Table 2) (Fig. 1, 2).

There was a significant decrease in all WISC-IV sub-
tests and in its five index scores of (VC, PR, WM, PS and 
full scale score) of βTI and βTM compared with that of 
control group (p < 0.001) (Table 3).

When compared to βTI children, βTM children 
showed a significant decrease in all WISC-IV subtests as 
well as in all its five index scores (p < 0.001) (Table 3).

Table 1 Participants’ characteristics

SD standard deviation, p probability value

Control group (n = 63) Thalassemia intermedia 
(n = 51)

Thalassemia major 
(n = 54)

F value pvalue

Age (years), mean ± SD 11.73 ± 2.51 11.78 ± 2.61 11.80 ± 2.65 0.01 0.98

Weight (kg), mean ± SD 54.29 ± 11.80 42.36 ± 9.28 42.54 ± 7.83 28.11 0.001

Height (cm), mean ± SD 148.85 ± 16.65 141.34 ± 17 142.01 ± 16.21 3.68 0.02

BMI (kg/m2), mean ± SD 18.02 ± 2.13 14.80 ± 1.73 14.87 ± 1.23 63.89 0.001

Hb (g/dl), mean ± SD 10.93 ± 1.92 6.74 ± 0.84 6.96 ± 0.81 180.39 0.001

Sex, n (%)

 Girls 32 (50.8%) 24 (47.1%) 29 (53.7%) χ2 = 0.46 0.79

 Boys 31 (49.2%) 27 (52.9%) 25 (46.3%)

Consanguinity, n (%)

 Positive 20 (31.7%) 34 (66.7%) 38 (70.4%) χ2 = 21.69 0.001

 Negative 43 (68.3%) 17 (33.3%) 16 (29.6%)

Splenectomy, n (%)

 Yes – 34 (66.7%) 38 (70.4%) χ2 = 0.16 0.68

 No – 17 (33.3%) 16 (29.6%)

Use of iron chelating therapy, n (%)

 Yes – 37 (72.5%) 42 (77.8%) χ2 = 0.38 0.53

 No – 14 (27.5%) 12 (22.2%)

Regular school attendance

 Yes 60 (95.2%) 39 (76.5%) 19 (35.2%) χ2 = 53.23 0.001

 No 3 (4.8%) 12 (23.5%) 35 (64.8%)
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Discussion
The aim of our study was to assess the cognitive abilities 
of pediatric patients with βTM and βTI and to compare 
the results with age and sex matched healthy controls. 
Our findings revealed that patients with βT scored less 
than controls in all WISC-IV subtests as well as in all its 
five index scores including verbal comprehension, per-
ceptual reasoning, working memory, processing speed 
and full scale score.

Intellectual impairment among thalassemics was first 
described by Orsini et  al. [16]. The cognitive abilities of 
patients with βTM were then assessed in several studies 
conducted across different parts of the world [17–21]. 
In Egypt, the majority of the studies conducted in that 
domain [22–25] revealed deficient cognitive function 
among patients with βT than controls. The former stud-
ies used the WISC  3rd edition whereas in our study the 
4th edition was used. Elalfy et  al. [23] echoed our find-
ings and had related these findings with chelation use in 

Table 2 Mean values of Wechsler Intelligence Scale of control, thalassemia intermedia and thalassemia major

SD standard deviation, p probability value

Wechsler Intelligence Scale Control group Thalassemia 
intermedia

Thalassemia major F‐value p value

Mean ± SD Mean ± SD Mean ± SD

Block design 11.79 ± 0.94 6.51 ± 0.58 5.44 ± 0.77 1097.98 0.001

Similarities 12.48 ± 0.86 7.08 ± 0.63 5.91 ± 0.98 1035.98 0.001

Digit span 12.06 ± 1.20 6.73 ± 0.85 5.13 ± 1.20 640.03 0.001

Picture concepts 11.73 ± 0.94 6.96 ± 0.77 5.17 ± 0.93 867.07 0.001

Coding 12.94 ± 1.00 6.92 ± 0.69 5.48 ± 0.88 1226.03 0.001

Vocabulary 11.67 ± 1.09 6.61 ± 0.72 5.24 ± 0.85 806.06 0.001

Letter–number sequencing 11.44 ± 1.09 6.80 ± 0.69 5.61 ± 0 0.71 740.25 0.001

Matrix reasoning 12.14 ± 1.19 6.75 ± 0.63 5.31 ± 0.95 811.20 0.001

Comprehension 12.06 ± 1.08 6.22 ± 0.76 4.98 ± 0.88 987.19 0.001

Symbol search 12.10 ± 0.95 6.75 ± 0.44 5.70 ± 0.77 1183.92 0.001

Picture completion 11.48 ± 1.13 6.35 ± 0.80 5.37 ± 1.22 548.18 0.001

Cancellation 10.60 ± 1.37 5.75 ± 0.74 5.04 ± 0.87 481.88 0.001

Information 11.43 ± 1.10 6.14 ± 0.67 4.48 ± 0.95 879.91 0.001

Arithmetic 10.62 ± 1.17 5.45 ± 0.81 4.31 ± 1.04 626.64 0.001

Word reasoning 10.87 ± 1.01 6.63 ± 0.87 5.37 ± 1.03 512.38 0.001

Verbal Comprehension Index 35.68 ± 4.55 19.90 ± 1.45 16.13 ± 2.19 636.86 0.001

Perceptual Reasoning Index 35.67 ± 2.16 20.22 ± 1.24 15.93 ± 2.10 1751.70 0.001

Working Memory Index 23.51 ± 1.60 13.53 ± 1.21 10.74 ± 1.44 1287.94 0.001

Processing Speed  Index 25.03 ± 1.41 13.65 ± 0.82 11.19 ± 1.36 2086.58 0.001

Full scale score index 120.41 ± 5.45 67.31 ± 2.61 53.98 ± 5.89 2977.10 0.001
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patients. Raafat et al. [24] showed that verbal IQ was not 
affected in βTM unlike the full scale and performance IQ. 
El-Alameey et al. [25] showed that the scores of similari-
ties, comprehension and digit span (verbal subsets) and 
the coding, mazes and object assembly (performance 
subsets) of thalassemic cases were significantly less than 
those of healthy controls. He also revealed that perfor-
mance and total IQ scores of cases were considerably less 
than those of controls, while there was no marked differ-
ence regarding verbal IQ score.

Another study conducted by Duman et al. [26] among 
the Turkish population used the Turkish version of the 
WISC-revised and reported a decline in full scale, per-
formance and verbal IQ of 20 βTM compared with con-
trols. In addition, in Iran, Meymandi et al. [27] concluded 
that the verbal subtests scores of (information, digit span, 
arithmetic and comprehension) and the performance 
subtests scores as (picture completion, symbol search 
and mazes) of βT children were notably less than that of 
healthy controls. According to Elbahy et al. [28], the βTM 
children had significantly lower IQ scores when assessed 
by the WISC-IV than healthy children, including the 
mean of the full scale IQ as well as the mean scores of the 
VCI, PSI, PRI and WMI.

Contrarily, other studies claimed that there was no 
marked discrepancy in IQ between βTM patients and 
healthy ones [29, 30].

On the other hand, few studies had been carried out 
on βTI pediatric patients, a study done by Teli et  al. 
[11] examining the subclinical involvement of CNS in 
24 young βTI patients and concluded that 11.7% of the 
patients had IQ below 85, indicating subclinical CNS 
dysfunction that started in childhood.

Several explanations can be attributed for our find-
ings. We proposed that our results are due to chronic 
hypoxic state brought on by chronic anemia which may 
cause decrease mental alertness and consequently affect 
the learning ability of these children. The chronicity of 
the disease and its complications and consequences 
on body systems including the CNS as well as the dis-
ease affects the parents psychological state and makes 
their focus not the children’s education and scholastic 
performance. In addition, abnormal iron deposition in 
brain structures, cortex, putamen and caudate nucleus, 
could affect their cognition. These confirmed by a study 
done by Kharat and Waghmare [31] who declared that 
persons suffering from anemia were more susceptible to 
inattention, slowed down interpretation of information, 

Table 3 Pairwise comparison of Wechsler Intelligence Scale between groups

MD mean difference, CI confidence interval, p probability value

Outcome Control versus thalassemia 
intermedia

Control versus thalassemia major Thalassemia intermedia versus 
thalassemia major

MD (95% CI) p value MD (95% CI) p value MD (95% CI) p value

Block design 5.28 (4.94–5.65) 0.001 6.35 (6.00–6.70) 0.001 1.07 (0.69–1.42) 0.001

Similarities 5.40 (5.04–5.79) 0.001 6.57 (6.20–6.94) 0.001 1.17 (0.76–1.54) 0.001

Digit span 5.34 (4.81–5.80) 0.001 6.93 (6.45–7.42) 0.001 1.60 (1.12–2.14) 0.001

Picture concepts 4.77 (4.39–5.19) 0.001 6.56 (6.17–6.95) 0.001 1.79 (1.36–2.18) 0.001

Coding 6.01 (5.59–6.36) 0.001 7.46 (7.07–7.84) 0.001 1.44 (1.08–1.88) 0.001

Vocabulary 5.06 (4.66–5.48) 0.001 6.43 (6.02–6.83) 0.001 1.37 (0.93–1.78) 0.001

Letter–number sequencing 4.64 (4.25–5.03) 0.001 5.83 (5.45–6.22) 0.001 1.19 (0.78–1.59) 0.001

Matrix reasoning 5.40 (4.97–5.84) 0.001 6.83 (6.40–7.25) 0.001 1.43 (0.97–1.88) 0.001

Comprehension 5.85 (5.45–6.28) 0.001 7.08 (6.68–7.49) 0.001 1.23 (0.79–1.65) 0.001

Symbol search 5.35 (5.01–5.70) 0.001 6.39 (6.06–6.73) 0.001 1.04 (0.68–1.39) 0.001

Picture completion 5.12 (4.63–5.60) 0.001 6.11 (5.63–6.58) 0.001 0.98 (0.49–1.49) 0.001

Cancellation 4.86 (4.37–5.32) 0.001 5.57 (5.10–6.03) 0.001 0.71 (0.23–1.21) 0.001

Information 5.29 (4.87–5.71) 0.001 6.95 (6.53–7.36) 0.001 1.66 (1.22–2.09) 0.001

Arithmetic 5.17 (4.72–5.64) 0.001 6.30 (5.85–6.76) 0.001 1.14 (0.65–1.60) 0.001

Word reasoning 4.25 (3.81–4.69) 0.001 5.50 (5.07–5.93) 0.001 1.26 (0.79–1.70) 0.001

Verbal  Comprehension Index 15.78 (14.41–17.24) 0.001 19.55 (18.17–20.94) 0.001 3.77 (2.26–5.20) 0.001

Perceptual Reasoning Index 15.45 (14.63–16.34) 0.001 19.74 (18.90–20.58) 0.001 4.29 (3.37–5.14) 0.001

Working Memory Index 9.98 (9.30–10.59) 0.001 12.77 (12.14–13.40) 0.001 2.79 (2.15–3.49) 0.001

Processing Speed Index 11.38 (10.80–11.91) 0.001 13.85 (13.30–14.39) 0.001 2.46 (1.92–3.07) 0.001

Full scale score index 53.10 (50.89–55.33) 0.001 66.43 (64.26–68.60) 0.001 13.33 (11.02–15.62) 0.001
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late decision-making and sluggish working memory 
processing in comparison with the control individuals. 
Chronic hypoxia and iron overload, according to Nemt-
sas et  al. [32] contribute to neurological symptoms in 
βT. Iron is engaged in a variety of cell processes and is 
required for optimal neuronal development. However, 
the transition metal can produce neurotoxic reactive 
oxygen species, if it is not properly managed [33, 34].

Our study also compared the cognitive function between 
βTM and βTI patients and found a significant decline in 
cognitive performance among patients with βTM. Stud-
ies that examined the difference between both groups are 
limited [8, 35]. One study by Tartaglione et al. [35] stud-
ied 53 βTM and 21 βTI adult patients and compared them 
to healthy controls and showed that βTM scored the least 
followed by βTI followed by controls. In contrast to our 
study, ELhabiby et al. [8] who investigated 20 βTM and 20 
βI patients found no difference between both groups.

To the best of our knowledge, this is the first study 
to investigate cognition among a larger number of βTI 
pediatric patients. Tartaglione et  al. [35] proposed that 
the disease itself and its severity has a role in determin-
ing cognitive abilities. Besides, cognition can be affected 
according to environment and treatment related factors. 
A possible explanation for our results, according to our 
study, could be that patients with βTM do not attend 
school as regular and frequent as patients with βTI. 
Causes could be attributed to feeling fatigued and fear of 
psychological trauma and bullying. Additionally, the psy-
chological side effects of this long-term illness, the limi-
tations placed on the physical and social development of 
children and the overly protective parental attitude that 
hinders the psychosocial development of the children, 
are all potentials factors that could affect their cognition 
and learning capabilities.

Limitations of this study
The nutritional status was not evaluated in our study as 
factor that could affect cognition. The risk factors associ-
ated with cognitive impairment were not assessed as well 
in our study. Further studies that are designed to assess 
risk factors of cognitive impairment among patients 
with βT especially the βTI could be conducted on a large 
number of patients with different age range to allow for a 
definitive conclusion to be done.

Conclusion
Thalassemia as a chronic disorder profoundly affects 
cognition. Our study shows that there is a significant 
difference in cognitive abilities between βTM and βTI 
pediatric patients. As cognition is essential to the individ-
uals everyday life, cognitive deficits can have a significant 

impact on the psychosocial life of βT children. Therefore, 
it is crucial to routinely evaluate the cognitive function 
of these children for early identification and revelation 
of intellectual impairment. This would enable proper 
handling and support to achieve better scholastic and 
academic achievement and ultimately improving these 
children’s quality of life.
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