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Objective: To describe the clinical, socio-demographic, and functional profile of children with
Attention Deficit Hyperactivity Disorder (ADHD) referred to a tertiary care center in Kerala, India.
Methods: A retrospective descriptive study was conducted from records of developmental
evaluation clinic over a period of one year. All-consecutive cases the first time diagnosed as ADHD
were enrolled. Autism Spectrum Disorder, genetic disorders, and children with sensory impairments
were excluded. Results: ADHD prevalence in a clinically referred sample was 12.7%. Boy to girl
ratio was 6:1. The mean age of presentation was 8.2 years (SD 6.09). The most common presenting
symptom was hyperactivity and behavioral problems followed by poor scholastic performance and
poor memory. The functional status assessment showed major concerns in all six domains -
Inattention, Hyperactivity, Learning Problem, Executive Functioning, Aggression, and Peer relation,
in the majority of children. Conclusion: Course of childhood ADHD shows a consistent clinical and
functional pattern. Early diagnosis and quantification of difficulties at the outset is suggested, which
can help in providing early intervention and is likely to improve long-term outcome in these children.
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Introduction
Attention Deficit Hyperactivity Disorder (ADHD) is
the most common neurodevelopmental disorder of
childhood and can profoundly affect the academic
achievement, functional well-being, and social
interactions of children of all age groups as well as
adults [1]. According to DSM-5, ADHD is a
persistent pattern of Inattention and/ or
Hyperactivity- Impulsivity that interferes with
functioning or development [2]. Meta-regression
analysis has estimated global ADHD prevalence in
children and adolescents between 5.3%-7% [3,4].
In India, according to a study done in primary
school children in Tamil Nadu, the prevalence of
ADHD is 11.32% [5]. Because of the high
prevalence of ADHD in primary school children,
more studies are required to describe associated
problems and functional status of these children,
especially in the Indian context. The present study
is an attempt to describe the socio-demographic,
clinical profile and functional status in primary
school-aged children (6-12 years) with ADHD
referred to as a tertiary care Centre in Kerala, India.
Objectives of this study were

Methods
This study was conducted at the Child Development
Centre (CDC), Kerala, a tertiary care center for
clinical child development with a meticulous record-
keeping system. It was a retrospective descriptive
study conducted from the records of children aged
6-12 years who attended CDC between July 2017 to
June 2018 with various issues.

Inclusion criteria

All consecutive children, newly diagnosed as ADHD
by DSM-5 criteria were enrolled.

A sample of convenience was chosen. Per year
around 500-525 children between the age group 6-
12 year present to CDC with various issues out of
which 10-15 % are diagnosed with ADHD. In the
present study, records of 51 children fulfilling
inclusion and exclusion criteria were included.
Children with comorbid conditions like Autism

Spectrum Disorder, known genetic disorders, and
vision and hearing impairments were excluded.
Experts including developmental therapists, Clinical
psychologist, and Developmental Pediatrician
assessed the children at the initial presentation,
before starting medications and specific therapies
and the data was collected in the records. Socio-
demographic profile was based on gender and age
of the child, area of residence, parental education,
type of family, and socio-economic status. Clinical
history was based on presenting symptoms, family
history, and the developmental history of the child.
Functional status was based on Conner’s 3 Parent
Scale, Intelligence Quotient (IQ), and Social
Quotient (SQ). Conner’s rating scale helps in
quantifying the severity level in each domain (i.e.
hyperactivity, inattention, learning problems,
aggression, peer relation, and executive
functioning). A t-score of ≥70 indicates an
extremely high level of concern in the domain, 60-
69 indicates more than a typical level of concern
and <60 indicates a typical level of concern.
Intelligence Quotient was assessed by Raven’s
Colored Progressive Matrices and Social Quotient by
Vineland Social Maturity Scale.

The investigator accessed the data after due
permission from the head of the institution and
ethics committee.

Statistical analysis: Data was collected in an
anonymous manner and analyzed by a statistician
using SPSS software version 21.0. For the
comparison of qualitative variables, the chi-square
test was used. Linear regression was used to
identify any association. P-value <0.05 was
considered significant.

Results
A prevalence of 12.7% of ADHD was observed
among the 6-12-year-old children referred to CDC
for various issues.

Socio-demographic profile: Out of 51 children
included in the study 44 (86%) were boys and 7
(14%) were girls, with a boy to girl ratio of 6:1. The
mean age at presentation was 8.2 years (SD ±
6.09). It was observed that 60% of children
belonged to nuclear families. 100% of parents of
the sample population were literate with at least
primary education and overall maternal education
was more as compared to father’s education. The
majority of children (70%) belonged to upper and
upper-middle-class socioeconomic status according
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To describe the clinical and socio-demographic
profile of children with ADHD.

To describe the functional status of the children.

To identify any association between the
functional and demographic profile of children
with ADHD.
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To Modified Kuppuswamy Scale. Around 66.6% of
children lived in a rural area and 33% were from an
urban background (Table 1).

Table-1: Socio-demographic profile.
Characteristics Number Percentage

Gender of children

Male 44 86.3

Female 7 13.7

Age of children

6-8 years 37 72.5

9-12 years 14 27.5

Education of mother

Illiterate 0 0

Primary 0 0

Middle school 10 19.6

High school 7 13.7

Graduate 29 56.9

Professional 5 9.8

Education of father

Illiterate 0 0

Primary 1 2.0

Middle school 16 31.4

High school 13 25.5

Graduate 16 31.4

Professional 5 9.8

Type of Family

Nuclear 30 58.8

Extended 20 39.2

Joint 1 2.0

Place of Residence

Rural 34 66.6

Urban 17 33.3

Socioeconomic status

Upper 9 17.6

Upper middle 27 52.9

Lower middle 13 25.4

Upper lower 2 3.9

Lower 0 0

Clinical Profile: The most common presenting
symptom was hyperactivity (65%) in both genders,
followed by behavioral issues (38.5%), inattention
(31.5%), poor scholastic performance (23.5%), and
poor memory (17.6%). Gender wise stratification
showed more girls (43%) had inattention as
compared to boys (30%) whereas more boys (66%)
presented with hyperactivity. Also, it was seen that
behavioral problems as presenting complaints were
seen significantly more in boys than girls (P-value:
0.04).

10% of children had a positive family history (1st or
2nd-degree relative) of neuropsychiatric illness.
There were 23.5% of children who had a history of
developmental delay in the early years (Table 2 and
Table 3).

Functional Profile: Inattention was predominant
among the sample (88%) in this study with around
63% having a severe level. Severe hyperactivity
was seen in 59% of children. The problem in
Executive functioning (72.5%) and learning
problems (66.6%) were seen in the majority of
children and around 65% of children had severe
levels of aggression. Around 53% of children had an
average intelligence (IQ 90-110), 35% had
borderline IQ scores (70-89), whereas 12% had an
above-average IQ (>110).

Age-wise distribution showed that borderline IQ
(70-89) was seen in 61.5% of children between 9-
12 years as compared to 24% in 6-8 years age
group (P-value 0.01). Social and adaptive skills as
assessed by VSMS were average in around 66.6%
children. It was noticed that girls had a lower Social
quotient as compared to boys of the same age (P-
value 0.01). Also, it was seen that a higher age
group i.e. 9-12 years had a better Social Quotient
as compared to the younger age group (P-value
0.037) (Table 4 and Table 5).

Table-2: Clinical profile of children.
Characteristics Boys (N=44) Girls (N-7) p-value 6-8 years (N=37) 9-12 years (N=14) p-value

H/o developmental delay

0.715No 34 (77.3%) 5 (71.4%) 0.735 29 (78.4%) 10 (71.4%)

Yes 10 (22.7%) 2 (28.6%)  8 (21.6%) 4 (28.6%)

F/H/O Neuropsychiatric illness

0.694Yes 5 (11.4%) 0 (0%) 0.348 33 (89.2%) 1 (7.1%)

No 39 (88.6%) 7 (100%)  4 (10.8%) 13 (92.9%)

Underweight

0.419No 38 (86.4%) 5 (71.4%) 0.300 30 (81.1%) 13 (92.9%)

Yes 6 (13.6%) 2 (28.6%)  7 (18.9%) 1 (7.1%)
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Stunted

0.192No 36 (81.8%) 7 (100.0%) 0.579 33 (89.2%) 10 (71.4%)

Yes 8 (18.2%) 0  4 (10.8%) 4 (28.6%)

Table-3: Presenting symptoms.
Presenting symptoms

Hyperactivity

0.204No 15 (34.1%) 3 (42.9%) 0.689 11 (29.7%) 7 (50.0%)

Yes 29 (65.9%) 4 (57.1%)  26 (70.3%) 7 (50.0%)

Inattention

0.503No 31 (70.5%) 4 (57.1%) 0.664 24 (64.9%) 11 (78.6%)

Yes 13 (29.5%) 3 (42.9%)  13 (35.1%) 3 (21.4%)

Behavioral Issues

0.824No 27 (61.4%) 7 (100.0%) 0.044 25 (67.6%) 9 (64.3%)

Yes 17 (38.6%) 0  12 (32.4%) 5 (35.7%)

Poor Scholastic performance

0.715No 34 (77.3%) 5 (71.4%) 0.662 29 (78.4%) 10 (71.4%)

Yes 10 (22.7%) 2 (28.6%)  8 (21.6%) 4 (28.6%)

Poor Memory

0.699No 36 (81.8%) 6 (85.7%) 0.802 30 (81.1%) 12 (85.7%)

Yes 8 (18.2%) 1 (14.3%)  7 (18.9%) 2 (14.3%)

Table-4: Functional Profile of children.
Functional status Gender P-value Age P-value

Male Female 6-8 years (N=37) 9-12 years (N=14)

Problems in Peer Relation

0.461<60 (Normal) 21 (47.7%) 1 (14.3%)  14 (37.8%) 8 (57.1%)

60-69 (Mild-moderate) 9 (20.5%) 1 (14.3%) 0.121 8 (21.6%) 2 (14.3%)

>=70 (severe 14 (31.8%) 5 (71.4%)  15 (40.5%) 4 (28.6%)

Inattention

0.807<60 (Normal) 5 (11.4%) 1 (14.3%)  5 (13.5%) 1 (7.1%)

60-69 (Mild-moderate) 10 (22.7%) 3 (42.9%) 0.469 9 (24.3%) 4 (28.6%)

>=70 (severe 29 (65.9%) 3 (42.9%)  23 (62.2%) 9 (64.3%)

Hyperactivity

0.360<60 (Normal) 5 (11.4%) 0  3 (8.1%) 2 (14.3%)

60-69 (Mild-moderate) 15 (34.1%) 1 (14.3%) 0.280 10 (27.0%) 6 (42.9%)

>=70 (severe 24 (54.5%) 6 (85.7%)  24 (64.9%) 6 (42.9%)

Learning problem

0.278<60 (Normal) 16 (36.4) 1 (14.3%)  14 (37.8%) 3 (21.4%)

60-69 (Mild-moderate) 14 (31.8%) 3 (42.9%) 0.516 10 (27.0%) 7 (50.0%)

>=70 (severe) 14 (31.8%) 3 (42.9%)  13 (35.1%) 4 (28.6%)

Table-5: Functional Profile of children with emphasis on executive functioning, aggression. IQ and
SQ.
Executive functioning

0.100<60 (Normal) 12 (27.3%) 2 (28.6%) 0.158 9 (24.3%) 5 (35.7%)

60-69 (Mild-moderate) 21 (47.7%) 1 (14.3%)  14 (37.8%) 8 (57.1%)

>=70 (severe) 11 (25.0%) 4 (57.1%)  14 (37.8%) 1 (7.1%)

Aggression   0.912   

0.430<60 (Normal) 7 (15.9%) 1 (14.3%)  7 (18.9%) 1 (7.1%)

60-69 (Mild-moderate) 9 (20.5%) 1 (14.3%)  6( 16.2%) 4 (28.6%)

>=70 (severe) 28 (63.6%) 5 (71.4%)  24 (64.9%) 9 (64.3%)
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Risk Factor Association: It was observed that low
Social quotient was a risk factor for Inattention (P-
value 0.027) and Learning Problem (P-value 0.00).
Lower the social quotient higher the level of
Inattention and Learning problems was seen in
children with ADHD. Also, lower maternal education
was seen to be significantly associated with
Inattention (P-value 0.048) and learning problems
in children with ADHD (P-value 0.020). Children
living in nuclear families had higher levels of
Aggression (P-value 0.039).

Discussion
In the present study, the prevalence of ADHD
among primary school children referred to tertiary
care centers with various issues was found to be
12.7%. Male preponderance was seen, with male to
female ratio of 6:1. This finding was consistent with
that of previous studies where gender difference
with the ratios ranging from 10:1 in the clinically
referred sample to 3:1 in a community sample was
seen [6]. In the present study, the majority of
children were from upper and upper-middle-class
socioeconomic status according to the Modified
Kuppuswamy scale [7]. It was also observed that all
parents were educated with most having higher
secondary/ graduate or post-graduate education.
This finding however is inconsistent with previous
studies and systematic review that shows a strong
association of low socioeconomic status and lower
parental education with a higher risk of ADHD [8].
Higher parental education could be due to the
overall high literacy rate in Kerala [9]. About 2/3rd

of the sample were residents of rural areas. The
peak age at presentation with ADHD was observed
to be 6-8 years, which was consistent with several
previous studies that have identified a higher
presentation of ADHD among children less than 7
years [10]. It was seen that the most common
clinical presentation of these children was

Hyperactivity-impulsivity followed by Behavioral
issues and inattention. More boys presented with
hyperactivity and girls with inattention. This finding
is consistent with various studies and guidelines
that mention the presence of Hyperactivity as the
most common symptom of ADHD in young children
and boys having more hyperactivity as presenting
complaints [11].

An important statistically significant finding was that
none of the girls presented with behavioral issues as
compared to boys. This finding could be an indicator
that boys with ADHD have more features of
oppositional behavior compared to girls. Around
10% of children had a positive family history of a
neuropsychiatric disorder, this finding, though
statistically insignificant in the present study is
consistent with several previous studies that show a
strong familial nature of the disorder [12,13].

On Conner’s Rating scale, it was seen that
Inattention and Hyperactivity- Impulsivity were
significantly high in the majority of children. Also, all
girls had significant hyperactivity even if it was not
the presenting complaint. This finding has
importance, as hyperactivity might not be as
uncommon as thought to be in girls with ADHD.
However, more studies are required to establish this
finding. Most children also had severe levels of
concern in executive functioning, learning, and
aggression. In the present study, it was seen that
more children presenting at a later age had lower IQ
scores as compared to those presenting at a
younger age which could be the result of untreated
ADHD.

Another explanation for this finding could be that
children with ADHD and a comorbid lower IQ have
more scholastic issues than those who have ADHD
normal IQ. These children with normal IQ and ADHD
might be missed by parents or teachers due to their
average school performance and may not be
reported at all. However, the finding is important as

IQ

0.000

<70 0 0 0.541 0 0

70-89 15 (34.9%) 2 (28.6%)  9 (24.3%) 8 (61.5%)

90-110 23 (53.5%) 5 (71.4%)  27 (73.%) 1 (7.7%)

>110 5 (11.6%) 0  1 (2.7%) 4 (30.8%)

SQ

0.037

<70 0 0  0 0

70-89 3 (6.8%) 3 (42.9%) 0.014 6 (16.2%) 0

90-110 30 (68%) 4 (57.1%)  26 (70.3%) 8 (57.1%)

>110 11 (25%) 0  5 (13.5%) 6 (42.9%)
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It emphasizes the need for early diagnosis. Since it
is mentioned in various textbooks that IQ usually
stabilizes by 14-15 years of age, the finding is
suggestive that early detection and timely
intervention may help in improving later functional
status and IQ scores [14]. Another important
observation in the study was a negative association
between Social Quotient and Inattention and
Learning problems.

Lower social quotient was a significant risk factor for
these issues. This also emphasizes the importance
of early detection, which will help in the early
institution of therapies and a hence overall
improvement in the Social quotient of children with
ADHD. Also, it was seen that boys had a better
social quotient than girls which was statistically
significant. Owens et al in their study had seen that
only 16% of girls with ADHD had normal social skills
as compared to 86% of girls without ADHD [15].
This observation about girls with poorer social skills
than boys with ADHD might be an incidental finding
in this study and more studies are needed to
establish this assumption. Also, better SQ in older
age groups could be related to the natural process
of maturation, which is related to age.

Limitations
Only the parent rating scale was used. This could
have resulted in biased results either due to
underreporting or over-reporting of the symptoms
by the parents. However, this limitation could be
explained by the fact that the data collected was
from single contact i.e. when the child first
presented to the center. It is therefore important to
include the teacher rating scale also, as it can help
in understanding the child’s issues across two
different settings at the outset and will remove
parental bias in reporting.

Conclusion
ADHD is a neurodevelopmental disorder that can
result in academic, social, and individual
consequences. Many children are identified with the
problem when they start going to formal school and
when the teacher notices the child be different from
peers. However, till then there might be a
considerable loss of critical period of
neurodevelopment which may adversely affect a
child’s wellbeing over the long term and hence
timely detection of this issue can help the child to
achieve his/ her maximum potential.

What does the study add to the
existing knowledge
The present study addresses some important
aspects regarding ADHD in primary school children.
The overall course and presentation of childhood
ADHD show a consistent and similar clinical pattern
between various ages especially 6-12 years,
therefore vigilance is advised at all ages and levels.
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