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Abstract 

Background: Dyslexia is defined as an unexpected difficulty in reading for an individual who has the 

intelligence to be a much better reader, most commonly caused by a difficulty in the phonological processing, 

which affects the ability of an individual to speak, read and spell. 

Materials And Methods: The study comprised 150 children in the age group 6-12 years attending 

private/government school of urban and rural area in Udaipur. A cross-sectional study conducted in 4 randomly 

selected private schools of Udaipur for a period of one year. The children were administered intelligence 

assessment using Vineland Social Maturity Scale and children with low intelligence were excluded from the 

study. The children were screened for dyslexia with Dyslexia Assessment for language of India (DALI). 

Emotional and Behavioural disorder were evaluated using CBCL Parent form and DSM-5 checklist for ADHD. 

Children who screen positive for LD, ADHD or other behavioural disorder were advised formal 

paediatric/psychiatric consultation. 

Results: Overall prevalence of dyslexia was found to be 12.7%.Prevalence of dyslexia was found more in males 

[male: female - 2.1:1]. It was found that more than half of the children with LD had ADHD and other 

behavioural problems. There was no significant association between parent’s education, occupation and 

socioeconomic status and dyslexia 

Conclusion: The study reiterates the importance of screening for emotional/ behaviour problems in children 

with LD. Timely identification of these problems is important to improve outcomes in the children. Further 

multicentric research on learning disability especially dyslexia are recommended. 
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Introduction 

Specific learning disability (SLD) is a heterogeneous 

group of disorders of neurobiologic origin manifested 

by significant difficulties in the acquisition and use of 

listening, speaking, reading, writing, reasoning or 

mathematical abilities 
[1]

. Dyslexia, in general is a 

specific learning disability (SLD) that is 

characterised by difficulties in word recognition, 

spelling and decoding. Additionally, there is 

decreased reading experience and comprehension that 

impedes the growth of vocabulary and background 

knowledge, and educational attainment 
[2]

. 

Dyslexia is one of the common learning disability 

with a prevalence ranging from 3 to 17.5% among 

school age children 
[3,4]

. Since, there is no national 

level data of the learning disabled in India, it is 

difficult to estimate prevalence of dyslexia. 

Inconsistency exists in the reported association of 

gender and soci-odemographic factors from India. 

The wide variation in research findings may be due to 

different diagnostic criteria, assessment methods and 
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study design. Evidence from previous studies 

indicates that SLD is frequently comorbid with 

attention deficit and hyperactivity disorder (ADHD) 

other childhood emotional and behavioural disorders 
[5]

. It may be difficult to delineate specific learning 

disorders clearly due to high degree of co-morbidity 

with other disorders,
[6,7]

difficulties in making reliable 

and stable diagnosis in the young age groups
[8,9]

. 

Lack of assessment may result in low self-esteem as 

compared to non-dyslexic students 
[10,

 
11]

 and lack of 

appropriate help and support can have long-term 

effects on people with dyslexia when reaching 

adulthood 
[12]

. Therefore, screening for dyslexia as 

early as first grade can provide an important 

opportunity for diagnostic assessment and evidence 

based intervention 
[13]

. With this background, the 

present study was conducted with the objective of 

screening children aged 6-12 years for dyslexia and 

to study its relationship with with gender, ADHD 

symptoms, parental education level and occupation. 

Materials And Methods: 

Study Type, Setting & Design: 

The present cross-sectional study was conducted 

between January 2019 and June 2020 after obtaining 

approval from the institutional ethical committee. 

The sources of the study population were two 

privately-run and two government-run schools in 

Udaipur, Rajasthan, India. 

Inclusion & Exclusion Criteria: 

School children between 6-12 years of age living 

with their parents in Udaipur whose written informed 

consent produced by parents/legal guardian were 

included in the study. Children with a history of 

psychiatric illness, intellectual abnormality, seizure 

disorder, primary neurological disorder were 

excluded from the study. 

Institutional ethical committee (IEC) clearance: 

[I.E.C/Outward no-1635; Date-31/01/2019] and 

written consent from parents were taken for the 

study. 

Data Collection: 

One hundred and fifty students aged 6-10 years who 

were living since birth with their parent(s) and whose 

parent/legal guardian provided written informed 

consent for participation in the study were included. 

The children with history of seizures/epilepsy, other 

primary neurological or psychiatric disorder, 

intellectual disability disorder and sensory 

impairment were excluded. Students who had 

abnormal scores on the Vineland Social Maturity 

Scale (VSMS) were excluded. 

The sociodemographic data was recorded on a 

proforma designed for the present study. The 

following tools were administered to parents/legal 

guardian: 

Dyslexia Assessment for Language of India (DALI) - 

Junior Screening Tool (JST) and Middle Screening 

Tool (MST) for teachers
[14]

. DALI was developed by 

the National Brain Research Centre and supported by 

Department of Science and Technology, Government 

of India. The DALI– JST and MST are relatively 

short, objectively scored, multi-faceted checklists that 

can be used to identify children at risk for dyslexia. A 

teacher who had more than three months of regular 

interaction with the student being assessed completed 

the JST and MST. The JST for classes 1 and 2 covers 

sound awareness and skill acquisition (reading, 

writing and number concepts). The MST for classes 3 

to 5 covers memory and skill acquisition (reading, 

writing and mathematics). Both the JST and MST 

cover communication, motor coordination, 

behaviour. Those students who were detected to be 

‘at risk for dyslexia’ were advised further evaluation 

by ophthalmologist, otologist and clinical 

psychologist. 

DSM-5 checklist for ADHD
[15]

 - Diagnostic and 

Statistical Manual of Mental Disorders, Fifth Edition 

developed by American Psychiatric Association 

Washington DC in the year 2000. A persistent pattern 

of inattention and/or hyperactivity-impulsivity that 

interferes with functioning or development, as 

characterized by 1-Inattention and/or 2- 

Hyperactivity and impulsivity. The cut off score for 

diagnostic criteria includes Six (or more) of the 

symptoms from both Inattention, Hyperactivity and 

impulsivity have persisted for at least 6 months to a 

degree that is inconsistent with developmental level 

and that negatively impacts directly on social and 

academic/occupational activities. 

Child Behaviour Checklist (CBCL) Parent form
[16]

 – 

The 113-item behaviour problems section of the 

CBCL was used as a screening tool for 4-16yr olds. 

Each item was rated by the parent as 0 = not true, 1 = 

sometimes or somewhat true and 2 = very true or 
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often true. The original cut off scores were found to 

be too high for the Indian cultural settings and were 

modified based on unpublished data collected at 

Ranchi and discussions with experts at the Indian 

Council of Medical Research(Male:6 to 11 years 

≥21,12 to 16 years ≥18; female: 6 to 11 years ≥16, 12 

to 16 years≥13
[17]

. 

Data Analysis: 

Statistical analyses were done using the Statistical 

Package for Social Sciences for Windows, version 16 

(SPSS Inc., Chicago, Ill., USA). Continuous 

variables were expressed as mean with standard 

deviation. All statistical analyses were done at a 95% 

confidence interval, and p < 0.05 was considered 

statistically significant. 

Results: 

Sociodemographic characteristics: 

Out of 150 students in our study, 119 (79.33%) 

students were distributed in 6-8 years, 30 (20%) 

students were distributed in 9-11 years and 1 student 

(0.67%) in ≥12-year age group. Mean age of study 

population was 7.4 ± 1.2 years. In study population, 

number of males were 1.4 times more as compared to 

females. (Table 1) 

Prevalence of dyslexia: 

The prevalence of dyslexia was found to be 12.7% in 

our study. When compared with gender, prevalence 

of dyslexia was found more in males [male: female - 

2.1:1]. (Table 2) 

Association of ADHD with Learning disability in 

children: 

Out of 19 students screened positive for LD, 12 

students had associated symptoms of ADHD (p value 

<0.05) (Table -3). Out of 150 students in 1) 6-11 

years age group 4.6% were male(cut off score ≥21) 

and 3.3% were female(cut off score ≥16) 2) ≥12 

years age group 0.7% were male(cut off score ≥18) 

indicating behavioural disorder. (Table 3) 

Association of Parent’s education and occupation 

with LD: 

In our study no statistically significant association 

was found between parent’s education and 

occupation with dyslexia. 

Discussion: 

In the present study total 150 school going children 

from Udaipur between the age group of 6 years to 12 

years were studied for the screening of dyslexia and 

assessment of behavioural problems. 

In our study, majority number of children with 

learning disability (dyslexia) were in the age group 

between 8-10 years age group-14 cases (73.6%), 

followed by 5-7 years age group-5 cases (26.4%). 

The mean age of children was 7.4± 1.2 years. This 

finding was in accordance with a study from South 

India 
[18,

 
19]

 which concluded that majority number of 

children were found in age group of 8-10 years age 

group and mean age for children was 9.4 year. In our 

study, majority of cases were male in the ratio ratio 

2.1:1. Difference in distribution among sexes was 

statistically not significant (p-value > 0.05). This 

finding was in accordance with a previous Indian 

study 
[20]

. On the aspect of domicile, we found that 

>50% children belonged to rural area. This may be 

due to the environmental influences on children and 

urban children are usually provided with many 

facilities that may help them to achieve their goals. 

The life style of urban children, the teaching method, 

and teachers' education level may all influence upon 

these children and they may perform better
[21]

. Our 

finding was in accordance with study done by 

Koradia et al 
[22]

. 

We examined the association of parent’s education 

(head of the family) with dyslexia. There was no 

significant association between parent’s education 

and dyslexia. This observation is consistent with the 

findings of previous studies 
[23]

. However, study done 

in China 
[24]

 concluded that mother's education level 

was associated with child's dyslexia. This may be 

because of the reason that an educated mother may 

harbour higher expectations from the child and this 

may pressurize the child. This makes child 

emotionally weak and this may become the cause for 

the risk of dyslexia for the child. There is a scarcity 

of reports evaluating the relationship between 

parent’s occupation in dyslexia. In the present study, 

we found no significant relationship between parent’s 

occupation or socio-economic status and dyslexia. In 

our study we also studied association of parent’s SES 

with dyslexia. Our finding was in accordance with 

study done by researchers from UK 
[25]

. 

In the present study, we found the prevalence of 

dyslexia to be 12.7%. This finding was in accordance 
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with study done in South India 
[26]

. Our finding was 

in accordance with study by researchers in Africa 
[27]

, 

researchers in Asia 
[28,

 
29]

. Our findings contradicted 

by the study done by researcher in North India 
[30]

 and 

researchers from Rajasthan 
[31]

. The reason for the 

variation in prevalence rates could be due to: different cut-
off points to identify ‘cases’ on the continuum between 

mild and severe dyslexia, geographic location, nature of 

population studied, study instruments and methodological 
variations. 

We examined the association of other psychiatric 

disorder with dyslexia. This is important to because 

an additional disorder may affect the clinical 

presentation and severity of dyslexia 
[32]

. Learning-

disabled children with comorbidity exhibit more 

severe neurocognitive impairment, negative academic 

experience, social outcomes and lower treatment 

response as compared with children without other 

comorbid condition 
[33]

. In the present study, more 

than half of the children with LD had ADHD and 

other behavioural problems. ADHD and LD are 

neurodevelopmental disorders and our findings are in 

accordance with previous studies 
[32,

 
34]

 This finding 

represents the frequent association of ADHD, 

behavioural/emotional disorders and LD. It was 

found that relation between dyslexia and inattention 

symptoms was stronger than the association with 

hyperactive and impulsive symptoms of ADHD 
[32]

. 

Limitation: 

Study includes the inherent limitations of a 

postgraduate dissertation, the present study is 

encumbered by certain limitations such as: small 

sample size, predominated by males from rural area 

which limits the generalization of the study findings. 

The study includes a screening tool for dyslexia and 

not a detailed diagnostic evaluation of learning 

disabilities. However, the assessment of emotional/ 

behavioural problems with validated tools is a 

relative merit for study. Despite the limitations, the 

present study adds to the Indian database on learning 

disability, especially dyslexia. 

Conclusion: 

This study suggests that the prevalence of dyslexia is 

higher among children especially among male 

children belonged to rural area. More than half of the 

children with LD had ADHD and other behavioural 

problems. It is an invisible handicap. Early diagnosis 

of dyslexia with appropriate intervention or learning 

strategies can be started to prevent further handicap 

in their learning. Timely identification of these 

problems is important to improve outcomes in the 

children. Further multicentric research on learning 

disability especially dyslexia are recommended. 
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TABLES: 

Table 1: Sociodemographic characteristics of study population 

Demographic Variables N (%) 

Age group 6-8 years 119 (79.33) 

9-11 years 30 (20) 

≥12 years 1 (0.67%) 

Mean ± SD 7.4 ± 1.2 year 

Gender Male 88 (58.7) 

Female 62 (41.3) 

Domicile Urban 74 (49.3) 

Rural 76 (50.7) 

Parent's Education N (%) 

Illiterate 14 (9.3) 

Primary school certificate 20 (13.3) 

Middle school certificate 9 (6) 

High School Certificate 26 (17.3) 

Graduate 32 (21.3) 

Post-graduate 33 (22) 

Professional course 16 (10.7) 

Parent’s Occupation N (%) 

Business 1 (0.7) 

Clerical 22 (14.7) 

Professional 47 (31.3) 

Semi-professional 28 (18.7) 

Semiskilled worker 23 (15.3) 

Shop keeper 3 (2) 

Skilled worker 13 (8.7) 

Unemployed 13 (8.7) 
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Total 150 (100) 

[SD – Standard Deviation] 

 

Table 2: Prevalence of learning disability (dyslexia) as per Dyslexia Assessment for Language of India 

(DALI) - Junior Screening Tool (JST) and Middle Screening Tool (MST) checklist 

 

JST score 

≥ 12 < 12 

N (%) N (%) 

Age-group 5-7 years 5 (5.9) 79 (94.1) 

Gender Male 5 (100) 50 (63.3) 

Female 0 (0) 29 (36.7) 

Total 5 (100) 79 (100) 

 

MST score 

≥ 23 < 23 

N (%) N (%) 

Age-group 8-10 years 14 (21.9) 50 (78.1) 

Gender Male 8 (57.1) 24 (48) 

Female 6 (42.9) 26 (52) 

Total 14 (100) 50 (100) 

 

Table 3: Association of ADHD with learning disability in children 

LD Screening tool DSM-5 for ADHD p-value 

Score ≥ 6 Score < 6 

JST 

 

(N=83) 

≥12 (N=4) N (%) 1 (25) 3 (75) 0.1859 

<12 (N=79) 0 (0) 79 (100) - 

MST 

(N=64) 

≥23 (N=14) N (%) 11 (78.6) 3 (21.4) 0.0030 

<23 (N=50) 0 (0) 50 (100) - 

 


