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Abstract:

Purpose: Specific learning disability (SLD)
impedes ability to learn specific academic skills.
The objective of study was to determine SLD
prevalence among middle school students in
Chennaiand estimate difference in prevalence
based on gender and age & relationship between
various types of SLD.

Methods: A Cross Sectional Survey using Expost
Facto research design was adopted. Source
population was government middle school
students of fifth, sixth and seventh standards.
Study period was November 2019-November
2020. Using purposive random sampling, 344
students were enrolled. Those with score average,
above average and intellectually superior in
Raven’s Progressive Matrices 1Q Assessment
were included and those with defective and below
average were excluded. NIMHANS Index was
used to assess SLD. Using confidence interval
(95%), relative error(5%), z for 95% C.1. (1.64),
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£(5%), N(11645), p(15%), required sample size
was 138. Data was analyzed using SPSS-19,
MedCalc, Descriptive statistics, Pearson Product
Moment correlation, ANOVA and ‘t’ test.

Results: Among 144 students, Spelling
Dyslexia (13.88%), Reading Dyslexia (16.66%),
Dysgraphia (7.63%), Dyscalculia (2.08%),
memory deficits (10.41%) and attention deficits
(10.41%) were noted. All SLDs were more in
boys. Significant gender difference occurred in
mean scores of Spelling Dyslexia and Memory
Deficit and percentage scores of Reading Dyslexia
and Dysgraphia. Spelling and Reading dyslexia
had significant correlation with Memory deficit.
Significant difference in Spelling Dyslexia,
Memory deficit and Raven’s score was noted in
various age groups.

Conclusion: The study provides insight to higher
SLD prevalence and advocates developing school
curriculums, inclusive of this population.

Keywords:  Specific learning  disability,
NIMHANS index, Dyslexia, Attention Deficit

Introduction: Specific learning disability (SLD)
is a type of Neurodevelopmental Disorder
that impedes ability to learn or use specific
educational skills [DSM-5 315 &; ICD-10-
CM] [1]. SLD includes difficulties in specific
processing areas like “Dyslexia, Dysgraphia,
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Dyscalculia, Dyspraxia, Perceptual disabilities
and Developmental aphasia”[2]. Children with
SLD are unable to acquire their age appropriate
cognition, language and analytical skills inspite
of adequate learning opportunities, intellectual
capacity, appropriate sensory systems and
physical abilities. Children who have learning
problems due to visual/hearing defect, motor
handicaps, mental retardation, emotional
disturbance, environment, cultural or economic
disadvantage are not considered to have SLD.
The spectrum of SLD consists of 1) Reading
dyslexia, which is the commonest affecting
80% of all those identified as learning-disabled
[3]. They have errors in oral reading skills
like omissions, substitutions, distortions or
additions of words; slow reading rate, long
hesitations, word reversals and deficits in reading
comprehension; 2) Dysgraphia - Dysgraphic
children have problems in handwriting, spelling
or organizing concepts. It affects around 4% of
school children [4]; Dyscalculia - These children
have lack of understanding of mathematical
signs and numerical symbols. Prevalence ranges
from 3-14% [4]. SLD Prevalence is influenced
by factors such as heterogeneity of definitions,
clinical assessment tools, study design and
population demographics. Tests for SLD have
two major components: Testing for Potential:
Performance Discrepancy and Testing Processing
skills. A two-year discrepancy between potential
and performance is an indicator of possible SLD
[5].

Rationale for study: No other disabling
condition affects so many people and yet has
such a low public profile and low level of
understanding as SLD [6]. Given the immense
consequences of SLD in academic performance
& issues with its identification in Indian schools,
there is a need to gain insight about extent of
presence of SLD among middle school students.
It is vital to identify SLD early before poor
school performance and its attendant emotional
sequelae sets in. Prompt diagnosis and timely
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intervention will improve their self-confidence
and social competency. Prevalence of various
types of deficits of scholastic skills was reported
to be 3-10% among Indian student population
[7]. Moreover, prevalence studies are rare with
respect to SLD as compared to general learning
disabilities due to general lack of awareness of
its symptoms. Since there is a paucity of studies
on SLD done in Chennai, present study was
conducted to fill in research gap.

Aims and Objectives:

1. To estimate prevalence of various types of
SLD among middle school students in Chennai.

2. To determine difference in prevalence of SLD
if any between gender and age.

3. To find out relationship between various types
of SLD.

Material & Methods:

Study Design: A Cross Sectional Survey using
Expost Facto research design was adopted. This
studywas conducted in two levels. In level one,
overall prevalence was surveyed. In level two,
connection between various types of SLD and
impact of gender and age on SLD was studied.

Study Setting: Government schools in Chennai.
Chennai was purposively sampled for two
reasons. First, there was few number of studies
on prevalence of SLD and secondly, Chennai
covers a large number of Government Schools.

Source Population: Middle school students
studying in fifth, sixth and seventh standards.

Study Population: Study population included
344 students of which 140 (59 boys,81 girls)
were from Corporation Middle School (CMS)
Manjakollai, 133 (72 boys, 61 girls) were from
CMS Arumbakkam and 71 (44 boys, 27 girls)
were from CMS Aminjikarai. Totally 175
boys and 169 girls were studied. Consent was
taken from parents and assent was taken from
participating students.
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Study Period: The study was conducted from
November 2019 to December 2020.

Selection Criteria: Raven’s Progressive Matrices
was administered to selected students (N= 344)
toidentify I1Q level. Those who were intellectually
defective (N=32) and below average (N=168)
were excluded. Students who were intellectually
superior (N=2), above average (N= 25) and
Average (N=117) were then administered part of
NIMHANS Index of SLD.

Inclusion Criteria: Students studying in fifth,
sixth and seventh standards whose score was
average, above average and intellectually
superior in IQ Assessment who consented for the
study were included.

Exclusion Criteria: Students whose IQ
Assessment score was defective and below
average, those with intellectual disability, sensory
deficits (Visual/ Hearing impairment) and
physical impairment and those diagnosed with
any other psychiatric conditions were excluded
from the study.

Sampling Design: Written permission was taken
from commissioner of education for conducting
study. Random sampling was done. Study was
conducted in 3 schools randomly allotted by
education officer.

Sampling Procedure:

Sample Size :According to Government of Tamil
Nadu Department of Economics and Statistics-
District Statistical Hand Book Chennai District
2016-2017 there are 185 institutions in Chennai
providing middle school education, with 11645
students studying middle school out of which
6260 were boys and 5385 were girls. So middle
school population strength was taken as 11645
[8]. Being a finite population, following formula
was used for sample size estimation.

n = n divided by 1+ [{z2x p (1-p)}/ €2N]

where z is z score; € is margin of error; N is
population size; p is population proportion.
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Sample size was calculated based on reported
SLD prevalence of 15% [9]. Being a social study
with small total population 95% confidence
interval and relative error of 5% was taken. z for
a95% confidence level is 1.64; €, margin of error
is 5%; N, population size is 11645; p proportion
is 15%. Applying the formula, required sample
size for this study is 138children.

Figure 1- Flowchart of Sampling Process
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A total of 144 students with 67 Boys and 77 Girls
in age ranging from 9 to 13 years were selected
for study.

Research tools used in study: Raven’s
Progressive Matrices was used for initial IQ
assessment. Test-retest reliability (N = 968) of
Raven’s test ranged between 0.69 and 0.85, while
Cronbach coefficients alpha ranged from 0.88
to 0.93, showing acceptable to good temporal
stability and good to high internal consistency.
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[10]. Raw score results was then converted to
percentile ranking. NIMHANS Index is widely
used for assessing SLD in India. Reliability is
0.53 and criterion validity 0.75 [11]. It has 2
levels. Level I is for children between 5-7 years
and Level II is for children between 8-12 years.
Level II comprises of following tests Attention
(Number Cancellation); Language Test (Reading,
Writing,  Spelling and  Comprehension);
Arithmetic(Addition, Subtraction, Multiplication,
Division and Fractions) and Memory (Auditory
and Visual). Modified Kuppuswamy scale (Feb
2019) was used to stratify study population [12].

Data Collection: Socio-economic data of study
population was collected in standard proformas.
Raven’s 1Q test was administered. Scores from
Spelling test, Maths test, Attention test and
Memory recall test were collected. Handwritten
copies were analysed for dysgraphia. Individually
reading test was conducted. All collected data
were entered in excel sheet.

Statistical Analysis: Data collected was
analyzed using Statistical package for Social
Sciences (SPSS-19) and Med Calc. Quantitative
data were analyzed using descriptive statistics.
Pearson Product Moment correlation was used
to findthe relationship between various types of
SLD. Independent ‘t’-test was done to find out
significant difference in SLD between genders.
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ANOVA was done to find out significant
difference in SLD between different age groups
and among students with different Raven’s
scores.

Results:

Among 144 students, 78(54.16%) were from
CMS Manjakollai, 43(29.86%) were from CMS
Arumbakkamand 23(15.97%) were from CMS
Aminjikarai. Majority 77(53.47%) were girls.
Around 33(22.91%) were 9 years, 63(43.75%)
were 10 years, 16(11.11%) were 11 years,
27(18.75%) were 12 years and 5(3.47%) were
13 years old. Around 99(68.75%) were Fifth
standard students, 15 (10.41%) from Sixth
standard and 30 (20.83%) were Seventh standard
students. Majority107(74.3%) belonged to Socio-
Economic status IV and 36(25%) belonged to
status III. Among 144 students, 61(42.36%) were
first born, 56(38.88%) were second, 17(11.8%)
were third and 7(4.86%) were fourth child.
Majority (97.91%) were right handed. Majority
90(62.5%) belonged to nuclear family. Around
71(49.3%) belonged to small size family,
67(46.52 %) belonged to medium size and 6
(4.16 %) belonged to large size family.

Prevalence of SLD:

Figure 2- Percentage prevalence of SLD in
study population
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As depicted in Figure 2, 20 children (13.88%)
had Spelling Dyslexia, 24(16.66%) had Reading
Dyslexia, 11(7.63%) had Dysgraphia, 3(2.08%)
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had Dyscalculia, 15(10.41%) had memory
deficits and 15(10.41%) had attention deficit.

Table 1- Correlation Coefficient of various types of SLD

Attention Memory Spelling | Dyscalculia Raven Dysgraphia | Reading
Deficit Deficit Dyslexia Dyslexia
Attention - 0.2376 0.2461 0.2473 0.1758 0.1723 0.1967
Deficit
Memory - - 0.7433 0.2276 0.3007 0.2268 0.5056
Deficit
Spelling - - - 0.1731 0.3952 0.2579 0.4419
Dyslexia
Dyscalculia - - - - 0.1930 0.0234 0.1589
Raven - - - - - 0.0591 0.1822
Dysgraphia - - - - - - 0.2222

As depicted in Table 1, Correlation coefficient
between Spelling Dyslexia and Memory deficit
was particularly high at 0.7433. Correlation
coefficient between Memory deficit and Reading
Dyslexia was also high at 0.5056. Hence, null
hypothesis-1 stating that, “Various types of SLD
will not be related to each other” was rejected.
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Prevalence of SLD with respect to gender:
Prevalence of various SLD was higher in Boys
as compared to girls. Comparing Boys vs Girls,
Spelling Dyslexia was 19.4% vs 9.09%, Reading
Dyslexia was 23.88% vs 10.38%, Dysgraphia
was 16.41% vs none, Dyscalculia was 2.98% vs
1.29%, Memory deficit was 13.43% vs 7.79%
and Attention deficit was 11.94% vs 9.09%
respectively.
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Table 2- Comparison of percentages of SLD between boys and girls

Boys (%) Girls (%) CcHI DF P
SQ

Dyslexia (Spelling) 19.4 9.09 3.162 1 0.0754
Dyslexia (Reading) 23.88 10.38 4.67 1 0.0307
Dysgraphia 16.41 0 13.585 1 0.0002
Dyscalculia 2.98 1.29 0.50 1 0.4796
Memory deficit 13.43 7.79 1.213 1 02707
Attention deficit 11.94 9.09 031 1 0.5779

As depicted in Table 2, Difference in dysgraphia
between boys and girls was most significant
with p value 0.0002. Reading dyslexia was
also higher in boys as compared to girls with
significant statistical difference of 0.0307
which was significant (p <0.05). Hence, null
hypothesis-2 stating that, “Boys and Girls will
not differ significantly in various types of SLD”
was rejected.

Prevalence of SLD with respect to age:
Prevalence of Spelling Dyslexia among students
of age 9 was 9.09%, age 10 was 17.46%, age 11
was 18.75%, age 12 was 7.4% and age 13 was
20%. Prevalence of Reading Dyslexia among
students of age 9 was 6.06%, age 10 was 23.8%,
age 11 was 25%, age 12 was 7.4% and age 13
was 20%. Prevalence of Dysgraphia among
students of age 9 was 6.06%, age 10 was 6.34%,
age 11 was 25%, age 12 was 3.7% and age 13 was
0%. Prevalence of Dyscalculia among students
of age 9 was 3.03%, age 10 was 1.58%, age 11
was 0%, age 12 was 3.7% and age 13 was 0%.
Prevalence of Memory deficit among students
of age 9 was 9.09%, age 10 was 17.46%, age 11
was 0%, age 12 was 3.7% and age 13 was 0%.
Prevalence of Attention deficit among students of
age 9 was 9.09%, age 10 was 7.93%, age 11 was

25%, age 12 was 11.11% and age 13 was 0%.1t
was found that prevalence of Spelling Dyslexia
was highest among students in 11 years (18.7%)
and 10 years(17.4%) age group. Prevalence of
Reading Dyslexia and Dysgraphia was highest
among students in 11 years age around 25% in
each. Prevalence of Dyscalculia was highest
among students in 12 years (3.7%) age group.
Prevalence of memory deficit was highest among
students in 10 years (17.4%) age group and
attention deficit was highest among students in 11
years (25%) age group. The score in Memory test
was significant (p=0.043) when ANOVA analysis
was done between age groups 9,10,11,12 and 13
years. Spelling dyslexia was also significantly
different between age groups (p=0.016). Hence,
null hypothesis-3 stating that, “Students of
different ages wouldn’t differ significantly in
various types of SLD” was rejected.

Discussion: Prevalence of SLD: Prevalence of
Spelling Dyslexia in our study was 13.88% which
was comparable to Kumar and Suman (12.31%)
[13] & Mogasale et. al., (11.2%)[14]. Reading
dyslexia was note d in 16.66% which is higher
than Mogasale et.al (11.2%)[14], Sheetal et al.,
(10%)[15] and Calicut study (8.2%)[16]. We
noticed dysgraphia in 7.63% which was lower

July 2023 | Volume1 | Issue 3  Aadarsh Pvt. Ltd.




INDIAN JOURNAL OF DEVELOPMENTAL AND BEHAVIORAL PEDIATRICS

than Mogasaleet.al., (12.5%)[14]. Dyscalculia
was lower (2.08%) in our study as compared
to Mogasaleet.al., (10.5%)[14] and Dhanda et
al.,(15.54%)[17]. Sree Chithira Thirunal Institute
of Medical Sciences showed 8-10% of school
population had SLD[18].

Prevalence of individual learning disabilities
among children with SLD: Among children
with learning disabilities 24(48%) had Reading
Dyslexia, 20(40%) had Spelling Dyslexia,
15(3%) had attention deficits, 15(30%) had
memory deficits, 11(22%) had dysgraphia and
3(6%) had Dyscalculia. Neeraja et al., also found
that among children with SLD, majority 94% had
Reading problems, 81.7% had writing problems
and 78.3% had problems in Mathematics[19].

Prevalence of SLD with respect to gender:
In our study Reading dyslexia was higher in
boys, 23.88% as compared to 10.38% among
girls.Boys: Girls ratio for Reading dyslexia was
around (4:1) as per Goswami U et al.,[20], Smith
etal.,[21] and Shaywitz, S. et al.,[22]. In our
study Dysgraphia was higher in boys, 16.41% as
compared to 0% among girls which was similar to
Katussic SK et al.,[23], Berninger VW etal.,[24]
and Smithet al.,[21]. In our study Dyscalculia
was higher in boys, 2.98% as compared t01.29%
among girls which was similar to Barbaresi WJ
et al.,[25]. Male preponderance was attributed to
a referral bias in school-identified children[26].

Prevalence of SLD with respect to age: We
found that Reading Dyslexia, Spelling Dyslexia,
Attention Deficit and Dysgraphia was highest
among 11 years and Dyscalculia was highest
among 12 years age group students. Dhanda et
al., also observed that SLD was higher in higher
age group[17].

Conclusion: Prevalence of Spelling Dyslexia
was 13.88%, Reading Dyslexia was 16.66%,
Dysgraphia was 7.63%, Dyscalculia was 2.08%,
Memory Deficit was 10.41% and Attention
Deficit was 10.41%. There was difference in
SLD based on Gender and Age. There was a
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statistically significantly positive relationship
between various types of SLD. The study provides
insight to higher SLD prevalence and advocates
developing school curriculums, inclusive of this
population.

Limitations: This study was limited to a sample
only from Chennai, only from Government
schools, and from fifth, sixth and seventh
standards only.

Policy Implications: The study provides an
insight to higher rate of SLD which would help
teachers and parents to understand the causes
of scholastic backwardness. The study results
strongly advocate needfor developing school
curriculums which are more inclusive of this
population.

Suggestions: Future research can be more
inclusive with regard to different boards of
education, can be done at a younger at-risk age
population and in rural setting to get a more
holistic picture of SLD. With statistics of present
study, Government can definitely think about
adapting relevant teacher training courses,
bringing changes in curriculum and in methods
of teaching.

Key Messages:

What is already known: Our educational system
has over emphasis on memory reproduction
and theory rather than application which is not
suitable for children with SLD.

What this study adds: Present study aimed
at finding SLD prevalence apart from being
descriptive also gives idea on where to work on
to improve conditions of such students.

Keywords:  Specific learning  disability,
NIMHANS index, Dyslexia, Attention Deficit

Abbreviations:
SLD - Specific Learning Disability

NIMHANS-National Institute of Mental Health
and Neuro Sciences
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