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Specific Learning Disabilities and Psychiatric 
Comorbidities in School Children in South India
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ABSTRACT

Background: Specific learning disabilities (SLDs) are an important cause of academic underachievement in children and 
are also associated with comorbidities like attention deficit hyperactivity disorder (ADHD) which further have an impact 
on the child’s education. Aims: To estimate the prevalence and psychosocial profile and psychiatric comorbidities in 
children with SLD in two settings, i.e., on special (remedial) education and schools and to compare the findings with 
normal children. Materials and Methods: This study was carried out in schools situated in urban and semi‑urban areas 
and special education schools. A total of 96 children were chosen for the study. After taking informed consent from 
the parents, the details about socioeconomic status, family, developmental history, and school history of the children 
were collected on a semi‑structured pro forma and then the children were screened for SLD. They were administered 
colored/standard progressive matrices and Malin’s intelligence scale for assessing their intelligence quotient and NIMHANS 
SLD index and developmental psychopathology checklist to study psychopathology. Chi‑square test and ANOVA were done. 
Results: The prevalence of SLD in schools is found out to be 6.6%. There was a significant association with prematurity, 
cesarean section, delayed speech, and family history of SLD. Among comorbidities of SLD, association with ADHD alone 
has been found to be significant. Conclusion: The most common type of SLD is combined type comorbid with ADHD. 
There is a need for early identification of learning disabilities in schools so that with early recognition and remedial 
intervention children can be helped with to cope with studies.
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INTRODUCTION

Specific learning disabilities (SLDs) are a generic term 
that refers to a heterogeneous group of neurobehavioral 
disorders manifested by significant unexpected, specific, 
and persistent difficulties in the acquisition and use of 
efficient reading  (dyslexia), writing  (dysgraphia), or 

mathematical (dyscalculia) abilities despite conventional 
instruction, intact senses, normal intelligence, proper 
motivation, and adequate sociocultural opportunity.[1] 
International Classification of Diseases‑10 describes 
them as specific developmental disorders of scholastic 
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skills[2] and Diagnostic and Statistical Manual 
4th  edition  ‑  text revision  (DSM‑IV) as learning 
disorders[3] and DSM‑5 as specific learning disorders.[4]

Dyslexia  (reading disorder) is the most common 
among the learning disorders, affecting 80% of all 
those identified as learning‑disabled.[5] The incidence 
of dyslexia in primary school children in India has 
been reported to be 2–18%, dysgraphia 14%, and 
dyscalculia 5.5%.[6‑8]

Learning disorders usually do not exist in isolation. 
They are found most commonly associated with other 
cortical‑based disorders such as other learning disorders, 
language disorders, motor disorders, and organization 
and executive function disability.[9,10] The most common 
comorbidities include attention deficit hyperactivity 
disorder  (ADHD),[11] conduct disorder, oppositional 
defiant disorder, anxiety disorder, and depression.[12]

Need for the study
Keeping the paucity of literature regarding SLDs in India, 
this study aims to document the sociodemographic 
profile and psychiatric comorbidities in school children.

Aims and objectives of the study
1.	 To study the number of children having SLDs and 

comorbidities in school setting
2.	 To study the comorbidities in children with SLDs 

who are identified and on remedial education
3.	 To study the comorbidities in children who do not 

have SLDs
4.	 To study the difference in sociodemographic 

variables as well as a comorbidity in the three 
groups.

MATERIALS AND METHODS

It is a cross‑sectional study. The study was conducted 
at two settings. In one, the data are collected from a 
group of SLD children in remedial schools (Dyslexia 
Association of Andhra Pradesh, Hyderabad). The other 
in two urban and two semi‑urban schools all of them 
are nongovernment, private organized English medium 
schools. A total of 96 children were taken into the study.

They were divided into three groups:

Group  1 consists of thirty children who are already 
diagnosed as having an SLD by a psychiatrist and are 
on remedial education. After taking written informed 
consent from the parents, the details as per the intake pro 
forma are taken and parent is interviewed according to 
the developmental psychopathology checklist (DPCL). 
Subsequently, the child is administered colored 
progressive matrices  (CPM)/standard progressive 

matrices (SPM), Malin’s intelligence scale for Indian 
children (MISIC) and NIMHANS SLD index.

Group 2 consists of 32 children diagnosed for the first 
time at schools during the study. After taking permission 
from the school management, the teachers were given 
a checklist which identifies children having problems 
in academic achievement. Following the screening, 
children were administered SPM/CPM and those who 
scored more than the 50th percentile were shortlisted. 
After taking written informed consent from the 
parents and using the inclusion and exclusion criteria 
and information obtained from parents interview and 
intake pro forma and DPCL, the children were then 
administered MISIC and NIMHANS SLD index.

Group  3 constituted of 34 children who were not 
included in the list after administering the checklist; 
they were administered SPM/CPM. The parents of 
those children who scored more than the 50th percentile 
were interviewed and information was collected in 
intake pro forma and DPCL after taking consent. 
The children were then administered MISIC and 
NIMHANS SLD index.

Inclusion criteria
Age: 6–12 years, average intelligence quotient (IQ > 90).

Exclusion criteria
1.	 Borderline intelligence and mental retardation
2.	 Epilepsy
3.	 Neurological problems
4.	 Sensory impairment (auditory and visual).

Statistics
Statistical analysis was done using  SPSS IBM SPSS 
Version 10.0. Means and standard deviation, Chi‑square 
test, and ANOVA were used for analysis.

Tools used
1.	 Semi‑structured intake pro forma
2.	 Intelligence tests:
	 a.	Raven’s progressive matrices[13]

	 		 • � Standard progressive matrices: The booklet 
comprises five sets (A to E) of 12 items each.
(children: 11–12 years)

	 		 • � Colored progressive matrices: The booklet 
comprises three sets (A, Ab, B) of 12 items 
each  (children up to 11  years). Progressive 
matrices are used as a screening instrument 
to rule out children with low IQ

	 b.	MISIC[14]

	 		 • � The MISIC is an Indian adaptation of 
Wechsler intelligence scale for children

3.	 The NIMHANS index for SLDs is a battery of 
tests used for confirming the diagnosis of SLD. It 
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consists of two levels:[15] Level 1: (5–7 years of age); 
Level 2: (8–12 years)

4.	 Checklist to identify learning disabilities[16]

5.	 DPCL for children.[17]

The DPCL is a screening tool to assess psychopathology 
in children. The DPCL has 124 items and 6 subsections.

RESULTS

The number of SLD children is amounting to a total of 
62. They comprised 40 males (M) and 22 females (F) 
with the gender distribution ratio (M/F) of 1.8:1 [Table 1].

Prematurity  (SLD special education group 6  (20%) 
and SLD schools group  1  (3.1%)  (P  =  0.006) and 
cesarean section (SLD special education group 63.4% 
and SLD schools group (31.3%) (P = 0.02) are found 
to be related to SLD in children. SLD children have 
delayed milestones particularly problems with speech, 

which is predominant in SLD special education 
group (36.7%) (P = 0.02).

SLD children have significant school problems in 
the form of school refusal, poor school performance, 
reading, writing, spelling, and arithmetic when 
compared to normal children. In SLD children, 
the problems with reading were found to be about 
56  (90.3%), with comprehension 55  (88.7%), with 
arithmetic 17 (27.4%), with spelling 47 (75.8%), and 
with writing 28 (45.2%) [Table 2].

Table  3 shows various presentations of learning 
disabilities, pure reading disability is found in 
22 (35.48%), writing disability in 1 (1.61%), dyscalculia 
in 3 (4.83%) whereas combined learning disability in 
36 (58.06%), which is found to be the most common 
type of learning disability. Mathematic disability is 
found to occur less frequently in SLD special education 
group (16.7%) than in SLD schools group (34.4%).

Overall, the prevalence of SLD cases in schools is found 
to be 6.6%. Among the subtypes of learning disability, 
the prevalence of dyslexia is 4.58%, dysgraphia 0.2%, 
dyscalculia 0.63%, and combined learning disability in 
7.5% respectively in school children.

Children with SLD committed significant errors on 
Bender Gestalt Test  (BGT)  (P  =  0.001) as well as 
number cancellation test (P = 0.001). No statistical 
difference was found (P = 0.37) on scores on recall of 
BGT designs (memory) among three groups indicating 

Table 1: Sociodemographic and personal data
Variable Normal(n=34) SLD SC (n=32) SLD SE (n=30) Test of significance (χ2) P
Sex, n (%)

Male 18 (52.9) 17 (53.1) 23 (76.7) 4.82 0.90 (NS)
Female 16 (47.1) 15 (46.9) 7 (23.3)

Religion, n (%)
Hindu 29 (85.3) 22 (68.8) 27 (90) 18.39 0.19 (NS)
Muslim 1 (2.9) 9 (28.1) 3 (10)
Christian 4 (11.7) 0 0

SES, n (%)
High 2 (5.90) 1 (3.1) 20 (66.7) 125.42 0.001 (S)
Middle 31 (91.2) 27 (84.4) 10 (33.3)
Low 1 (2.9) 4 (12.5) 0

Type of family, n (%)
Joint 1 (2.9) 5 (15.6) 4 (13.3) 3.24 0.20 (NS)
Nuclear 33 (97.1) 27 (84.4) 26 (86.7)

Age (years) 9.28 (2.1) 9.88 (1.91) 9.43 (1.68) 0.86 0.42 (NS)
Class 4.38 (2.09) 4.66 (2.02) 4.27 (0.15) 0.34 0.71 (NS)
Birth weight (kg) 2.84 (0.53) 2.76 (0.42) 2.73 (0.52) 0.43 0.65 (NS)
Age of joining school (years) 3.61 (0.62) 3.81 (0.60) 3.02 (0.29) 18.24 0.001 (S)

Significance at P<0.05. SLD – Specific learning disabilities; SLD SC – SLD in schools; SLD SE – SLD in special education; NS – Not significant; 
S – Significant; SES – Socioeconomic status

Table 2: Break up of learning disabilities (NIMHANS 
specific learning disabilities index)
Variable Normal 

(n=34)
SLD SC 
(n=32)

SLD SE 
(n=30)

Test of 
significance 
ANOVA (F)

P

Reading 0 28 (87.5) 28 (93.3) 73.92 0.001 (S)
Comprehension 0 28 (87.5) 27 (90) 70.66 0.001 (S)
Arithmetic 0 13 (40.6) 4 (13.3) 19.24 0.001 (S)
Spelling 0 20 (62.5) 27 (90) 55.18 0.001 (S)
Writing 0 9 (28.1) 19 (63.3) 31.63 0.001 (S)

Significance at P<0.05. SLD SC – SLD in schools; SLD SE – SLD in 
special education; SLD – Specific learning disabilities; S – Significant
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that there is no statistical difference in memory in the 
three groups.

Table  4 shows the various variables under DPCL 
developmental history of children. Pre‑, peri‑, and 
post‑natal problems in mother, epilepsy, head injury 
or infections in infancy, poor vision, speech and 
language – delay during childhood were found to be 
significant in children with SLD in both groups.

Table 5 shows various developmental problems. Only 
speech and articulation problems were found to be of 

highly statistically significant (P = 0.001) in children 
with SLD.

ADHD  [Table  6] is found to be the most common 
comorbidity associated with SLD amounting to 
26 (41.9%) with trends toward inattentive subtype.

Conduct disorder is found to be about 1  (3%) in 
SLD schools group with trends toward symptoms of 
disobedience. Emotional disorders are found to be 
about 2 (6.3%) in SLD schools group and 4 (13.3%) in 
SLD special education group. None of the children in 

Table 3: Presentation of learning disabilities
Reading 
disability

Writing 
disability

Arithmetic 
disability

Reading + 
writing

Reading + 
arithmetic

Writing + 
arithmetic

Reading + writing 
+ arithmetic

SLD SE (n=30) 8 (26.6) 1 (3.33) 0 17 (56.67) 2 (6.67) 1 (3.33) 1 (3.33)
SLD SC (n=32) 14 (43.75) 0 3 (9.37) 5 (15.63) 6 (18.75) 1 (3.13) 3 (9.37)
Total (n=62) 22 (35.48) 1 (1.61) 3 (4.83) 22 (35.48) 8 (12.9) 2 (3) 4 (6)

SLD – Specific learning disabilities; SLD SC – SLD in schools; SLD SE – SLD in special education

Table 4: Developmental psychopathology checklist ‑ developmental history
Variable Normal, n=34 (%) SLD SC, n=32 (%) SLD SE, n=30 (%) Test of significance ANOVA (F) P
Pre‑, peri‑ and post‑natal problems of mother 5 (14.7) 4 (12.5) 12 (40) 8.43 0.015 (S)
Postnatal problems of child 7 (20.6) 5 (15.6) 8 (26.7) 1.15 0.56 (NS)
Epilepsy, head injury, infections 1 (2.9) 1 (3.1) 6 (20) 7.78 0.02 (S)
Poor vision 0 0 3 (10) 6.81 0.033 (S)
Poor hearing 0 0 0 0 0
Gross motor 3 (8.8) 5 (15.6) 3 (10) 0.84 0.66 (NS)
Fine motor 0 1 (3.1) 0 2.02 0.36 (NS)
Speech/language 0 5 (15.6) 10 (33.3) 13.43 0.001 (S)
Emotional‑social 0 1 (3.1) 1 (3.3) 1.12 0.57 (NS)
Self‑help 0 0 0 0 0

SLD SC – SLD in schools; SLD SE – SLD in special education; S – Significant; NS – Not significant

Table 5: Developmental psychopathology checklist ‑ developmental problems
Variable Normal, n=34 (%) SLD SC, n=32 (%) SLD SE, n=30 (%) Test of significance ANOVA (F) P
Clumsiness 2 (5.9) 3 (9.4) 4 (13.3) 1.04 0.59 (NS)
Breath holding 5 (14.7) 4 (12.5) 3 (10) 0.32 0.85 (NS)
Tics, mannerisms 0 0 0 0 0
Speech/articulation 0 3 (9.4) 10 (33.3) 15.84 0.001 (S)
Stuttering/stammering 4 (11.7) 6 (18.8) 5 (16.7) 3.17 0.53 (NS)
Elective mutism 0 0 0 0 0
Echolalia 0 0 0 0 0
Language (expressive) 0 0 0 0 0
Language (receptive) 0 0 0 0 0
Language (deviant) 0 0 0 0 0
Inability to relate to people 0 1 (3.1) 1 (3.3) 1.12 0.57 (NS)
Inability to play with children 0 1 (3.1) 2 (6.7) 2.34 0.31 (NS)
Feeding problems 2 (5.9) 1 (3.1) 4 (13.3) 2.54 0.28 (NS)
Enuresis (primary) 10 (29.4) 11 (34.4) 9 (30) 2.58 0.63 (NS)
Enuresis (secondary) 0 0 0 0 0
Encopresis 0 0 0 0 0
Sleeping 2 (5.9) 1 (3.1) 0 0 0
Sexual problems 0 0 0 0 0

SLD SC – SLD in schools; SLD SE – SLD in special education; S – Significant; NS – Not significant
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both SLD groups met the criteria for somatic problems, 
psychosis, or obsessive‑compulsive disorder.

The family history of alcoholism was found to 
be significantly higher  (P  =  0.001) in normal 
children  (50%)  [Table  7]. The family history of 
learning problems has been found to be occurring more 
frequently in both SLD groups, which is found to be 
statistically significant (P = 0.02).

Stressors such as over expectation (26.7%) (P = 0.04) 
and over‑involvement (36.7%) P = 0.001) by parents 
are found in children with SLD special education group.

DISCUSSION

The prevalence of SLD in Schools is found to be 6.6% 
with combined Learning disability being most common 
7.5%. The male: female ratio in children with SLD 
if 1.8:1, indicating male preponderance. The similar 
findings were found by Karande et al.[11] in his study 
with a gender distribution ratio of 2.1:1. A  higher 
representation of middle socioeconomic strata in SLD 
schools group (84.4%) and high socioeconomic strata 
in SLD special education group (66.7%) is observed. 
The higher representation of middle class is because 
the study sample is taken from urban and semi‑urban 
areas, with English as the medium of instruction. It was 
being done due to the lack of standardized assessment 
tools for SLD in vernacular languages. This finding is 

similar to Karande et al.[11] study which states that SLD 
is higher (82%) in middle socioeconomic strata. The 
higher representation of high socioeconomic strata in 
SLD special education could be because the remedial 
or special education which was received by the students 
was from special educators/special education centers 
which charge a particular amount per month. Hence, 
most of the children who are receiving the special 
education are the ones whose parents could afford to 
pay them, apart from regular school fees.

Hindus are more represented in the study sample 
which goes with distribution of population. The 
findings are not in continuation of the previous 
study by Murnane[18] who stated that SLD are more 
common in a minority group and those belonging to 
low socioeconomic status.

The parents of children with SLD special education 
group belong to high education group  (mothers 
73.3% and fathers 46.7%) and most of them are 
professionals (mothers 23.3% and fathers 46.7%) while 
those parents of children with SLD schools group are 
educated up to secondary education (mothers 46.9% 
and fathers 25%). The previous study conducted by 
Kohli et al.[19] has noticed that parents of SLD children 
had 12–15 years of education.

Mean age of children with SLD in schools group is 
9.88 years while the mean age of children with SLD 
in special education group is 9.43 years, respectively. 
The mean age of children with SLD as observed by 
Karande et al.[11] was 11.4 years. The majority of them 
belonged to is 4th  standard. Children with SLD in 
special education group are joined in schools at an early 
age (i.e., 3.02 years) when compared to that of children 
with SLD schools group (3.81 years).

The difference is statistically significant (P = 0.001), 
indicating that children in SLD with special education 
group are being joined in the school at an earlier age 
than others and due to the high socioeconomic status 
of these parents of these children who keep them in 
special education schools for remedial methods. It is to 
be noted that none of the previous studies compared 
the age of the child at the time of joining school.

Prematurity  (SLD special education group 20% and 
SLD schools group 3.1%) and cesarean section (SLD 
special education group  63.4% and SLD schools 
group  31.3%) are found to be related to SLD in 
children. The findings go with the result of previous 
study by Wood et al.,[20] where prematurity is found to 
be a risk factor with SLD. Furthermore, cesarean section 
also appears to be a risk factor. However, there are no 
such reports from the previous studies.

Table 7: Developmental psychopathology 
checklist ‑ family history
Variable Normal, 

n=34 (%)
SLD SC, 
n=32 (%)

SLD SE, 
n=30 (%)

Test of 
significance 
ANOVA (F)

P

Mental illness 6 (17.6) 2 (6.3) 3 (10) 2.2 0.33 (NS)
Alcoholism 17 (50) 9 (28.1) 1 (3.3) 17.17 0.001 (S)
Epilepsy 5 (14.7) 1 (3.1) 3 (10) 2.62 0.27 (NS)
Learning 
problems

1 (2.9) 9 (28.1) 7 (23.3) 8.12 0.02 (S)

Bed wetting 2 (5.9) 3 (9.4) 5 (16.7) 2.04 0.36 (NS)
Speech problems 1 (2.9) 4 (12.5) 5 (16.7) 3.04 0.18 (NS)
Mental 
retardation

2 (5.9) 0 3 (10) 3.19 0.2 (NS)

Significance at P<0.05. SLD SC – SLD in schools; SLD SE – SLD in 
special education; S – Significant; NS – Not significant

Table 6: Attention deficit hyperactivity disorder
Variable Normal, 

n=34 (%)
SLD SC, 
n=32 (%)

SLD SE, 
n=30 (%)

Test of 
significance 
ANOVA (F)

P

Poor attention 0 20 (62.5) 22 (73.3) 45.34 0.001 (S)
Distractibe 2 (5.9) 15 (46.9) 14 (46.6) 18.53 0.001 (S)
Restless/
overactive

2 (5.9) 8 (25) 8 (26.7) 5.75 0.056 (S)

Impulsive 2 (5.9) 8 (25) 5 (16.6) 7.1 0.13 (NS)

SLD SC – SLD in schools; SLD SE – SLD in special education; S – Significant
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SLD children have delayed milestones particularly 
problems with speech, which is predominant in SLD 
special education group  (36.7%) indicates that SLD 
special education group has developmental immaturity. 
The similar findings were reported by Karande 
et al.[11] in their study. Significant pre‑, peri‑, post‑natal 
problems (40%) were found in mothers of children with 
SLD in special education group along with epilepsy, 
head injury or infections in infancy, poor vision, speech 
and language delay during childhood are found to be 
significant in both groups of SLD, clearly indicating 
that SLD is a developmental problem.

SLD children have significant school problems in 
the form of school refusal, poor school performance, 
reading, writing, spelling, and arithmetic when 
compared to normal children. In SLD children, the 
problems with reading were found to be about 90.3%, 
with comprehension 88.7%, with arithmetic 27.4%, 
with spelling 75.8%, and with writing 45.2%. Pure 
reading disability is found in 35.48%, writing disability 
in 1.61%, dyscalculia in 4.83% while combined learning 
disability in 58.06%, which is found to be the most 
common type of learning disability. Mathematic 
disability is found to occur less frequently in SLD 
special education group (16.7%) than in SLD schools 
group  (34.4%). These findings are similar to the 
findings of Karande et al.[11] where combined subtype 
was represented more. However, compared to the study 
by Ramaa[21] where mathematic disability is found to 
be 5.98%, mathematic disabilities have found to occur 
less frequently in special education group; this could be 
probably due to the reason that most of the children 
brought to the special educators are having problems 
with reading and writing.

In this study, most common type of learning disability 
was found to be combined (reading + writing) 35.48% 
which was similar to a finding by Karande et  al., 
2007.[11] But as compared to the previous Indian 
studies, mathematic disabilities have found to occur 
less frequently in special education group, this could 
be probably due to the reason that most of the children 
brought to the special educators are having problems 
with reading, spelling, and writing.

Children with SLD committed statistically significant 
errors on BGT (P = 0.001) denoting perceptual and 
visuomotor integration problems in children with 
SLD. Furthermore, significant errors were committed 
in number cancellation test. This amounts to the high 
amount of inattentiveness seen in SLD and also the 
influence of other comorbid conditions like ADHD.

ADHD is found to be the most common comorbidity 
associated with SLD amounting to 41.9% with 

trends toward inattentive subtype. Analysis of the 
characteristics of the 26 (41.9%) children with ADHD in 
SLD group, it is found that there are 3 (11.5%) females 
and 23 (88.5%) males. On subtyping, the number of 
SLD children with ADHD inattentive type is found to 
be 11  (42.3%), ADHD hyperactive type 7  (26.9%), 
and combined type of ADHD in 8  (30.8%). The 
comorbidity of ADHD was about 35%.[12] In the present 
study, trends are toward inattentive type, whereas in 
other studies on Indian and Pakistani data found that 
combined subtype was more common.[22,23]

Conduct disorder is found to be about 3% in SLD 
schools group with trends toward symptoms of 
disobedience. Emotional disorders are found to be about 
6.3% in SLD schools group and 13.3% in SLD special 
education group. None of the children in both SLD 
groups met the criteria for somatic problems, psychosis 
or obsessive compulsive disorder. On the whole, the 
comorbidities as assessed by DPCL showed significance 
on ADHD, conduct and emotional disorders which 
was not found in the study by Karande et al.[11] except 
for ADHD.

Significant family history of learning disabilities is 
found in children with both groups of SLD. Learning 
disorders in family history is found to be significant as 
also observed by Snowling et al.[24,25]

Stressors like over expectation and over involvement 
by parents are found in children with SLD special 
education group.

Limitations
The study was not conducted in government schools 
as the assessment of SLD in vernacular languages was 
not available. Hence, children with lower socioeconomic 
status are not represented in the study.

CONCLUSION

The prevalence of SLD in schools is found out to 
be 6.6%. There was a significant association with 
prematurity, cesarean section, delayed speech and 
family history of SLD. Among comorbidities of SLD, 
association with ADHD alone has been found to be 
significant.
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