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IntroductIon

Attention-deficit/hyperactivity disorder (ADHD) is a 
common neurobehavioral disorder affecting children 
causing significant limitations in functioning across 
different settings. The affected children exhibit varied 
behavioral patterns depending on the type of ADHD, 
co-morbidities, and the type of care they receive. The 
parents of these children also face varying degrees 
of stress and disharmony at home. The objective of 

this study is to analyze the clinical profile, socio-
demographic, and neuropsychological factors, and co-
morbidity in children with ADHD referred to the child 
guidance clinic of a tertiary care hospital in South India.

mAterIALs And methods

A prospective analytical study of 2 years duration 
conducted at the child guidance clinic of a pediatric 
tertiary care hospital in a South Indian city. All children 
diagnosed as ADHD based on the Diagnostic and 
statistical manual of Mental Disorders-1V (DSM-1V) 
text revision (TR) criteria using the modified swanson, 
nolan and pelham (SNAP) IV rating scale. Children who 
satisfy DSM IV criteria,[1] but found to have mental 
retardation based on tested intelligence quotient (IQ), 
children with gross neurological abnormalities, visual 
and hearing loss, epilepsy, autism, and other pervasive 
developmental disorders were excluded from the study.
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Children with features of ADHD in the referral 
population for a period of at least 6 months were 
enrolled and subjected to a detailed and structured 
interview, using a structured, pretested questionnaire, 
focusing on antenatal risk factors, delivery details, 
postnatal risk factors, child’s behavior during early 
infancy and childhood, developmental history, history 
suggestive of co-morbid disorders, type of family, socio-
economic status, based on the revised Kuppuswamy 
Scale,[2] parental habits, psychiatric illness in family 
and history of ADHD in parents, siblings, or relatives. 
After a thorough history, a detailed examination was 
carried out, with particular attention to dysmorphology 
examination, neurological examination, and soft 
neurological signs. An interview related to common 
co-morbid disorder was then conducted based on 
initial history using structured questionnaires based 
on DSM IV TR criteria in conjunction with a pediatric 
psychiatrist. Then the children were administered the 
modified SNAP IV rating scales[3] with advice to parents 
to fill the forms in conjunction with the school teacher, 
to avoid discrepancy, if he/she was a school going child, 
otherwise on their own. In that case we compared our 
screening reports with that of parent questionnaire and 
any discrepancy that could arise were sorted out after 
discussing them with the parents. The SNAP IV scale 
was modified in our study by omitting the questions 
pertaining to oppositional defiant disorder (ODD), 
since we did a separate interview for the co-morbidity 
of ODD.

The parents and teachers were asked to rate the 
symptoms (9 for inattention and 9 for hyperactivity and 
impulsivity) as (1) not at all - 0 points,(2) just a little - 1 
point, (3) quite a bit - 2 points, (4) very much - 3 points. 
The total number of points acquired in each group was 
divided by 9 to find out the average rating per item. 
This average rate was compared with the 95th percentile 
for that symptom, if the values in both groups were 
more than 95th percentile; they were included under the 
combined group. During the next visit, the parents were 
reviewed back with the SNAP IV reports. They were 
then subjected to detailed neuropsychometric testing, 
using scales appropriate to the age and development 
of the child. They were also screened for learning 
disability (LD) with self-administered tests which were 
appropriate for age and educational level. The LD was 
classified based on DSM IV as reading, writing, or 
mathematical disorder. A diagnosis of developmental 
coordination disorder (DCD) was considered, if there 
was history of clumsiness or hypotonia in the child 
and motor developmental delay substantially less for 
the measured intelligence of the child. The results were 
then tabulated and analyzed Using SPSS (Statistical 
Package for Social Sciences) for windows version 11 
(SPSS, Inc., Chicago, IL.).

resuLts

During the study period between May 2002 and 
April 2004, 251 children were registered in our Child 
Guidance Clinic. Among them, 51 children met the 
inclusion criteria for diagnosis of ADHD. Of the 
diagnosed children, 19.6% were less than 3 years, 
35.3% of children were between 3 and 5 years of age,  
41% were between 5 and 9 years of age and 12% 
were above 9 years of age. The mean age for boys was 
5.8 years (SD±2.9). The mean age for girls was 4.9 
years (SD±1.9). Out of the 51 children with ADHD, 
44 (86.3%) were boys and 7 (13.7%) were girls with a 
ratio of 6.3:1 with a statistically significant distribution 
P<0.001. The sociodemographic characteristics of the 
study population are given in [Table 1]. Six (21.6%) 
children with ADHD had parents with symptoms 
suggestive of ADHD in their childhood. Three (5.9%) 
children with ADHD had a sibling history of ADHD. 
Five (9.8%) children with ADHD had a close relative 
with ADHD. Eleven (21.6%) children were born out 
of consanguineous marriage. Thirty (58.8%) children 
were first born in sib ship. Nine (17.6%) children were 
delivered prematurely and had low birth weight (LBW). 
Sixteen (31.4%) children had one or more antenatal 
risk factors. These observations were not statistically 
significant. In our study, we also found that 10 (19.6%) 
children had history of excessive crying or irritability 
during infancy, 5 (9.8%) children had sustained head 
injury with brief loss of consciousness without seizures 
or neurological deficits and 9 (17.6%) children were very 
much interested in watching television commercials.

Thirty-two (62.7%) children had history of delayed 
attainment of one or more milestones. Delayed 
attainment of language milestones was the most 

Table 1: Socio demographic characteristics
Parental age at marriage
Father’s age 29.5 years (SD±5.9)
Mother’s age 22.9 (SD±4.5)
Variables No. of children %
Educational qualification of parents

None graduate 14 27.4
One graduate 16 31.4
Both graduate 21 41.2

Socio economic status*
Upper 15 29.4
Middle and lower 36 70.6

Type of family**
Nuclear 35 68.6
Joint 16 31.4

Single parent 2 3.9
Working mother 8 15.7
Parental habits 2 3.9

*P=0.003; **P=0.008 (Chi square test)
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common and was seen in 30 (58.8%) children. Isolated 
language delay was seen in 17 (33.3%) children. 
Only 1 (1.9%) child had delayed development of all 
four milestones. Fine motor and adaptive social skills 
were significantly delayed in children belonging to 
(hyperactivity and impulsive (HI) type of ADHD 
(P=0.0002 and P=0.003, respectively). Eighteen 
(60%) children with language delay were less than 5 
years of age (P=0.03) [Table 2]. The most common 
type of ADHD in our study was combined type (CT) 
of ADHD and was seen in 20 (40%) children [Table 3]. 
Sixteen (31%) children had In attentive (IA) type of 
ADHD. HI type was seen in 13 (25%) children. In 2 
(4%) children, the symptoms were sub-threshold and 
they were categorized under not otherwise specified 
(NS) type of ADHD. IA was the most common type 
among girls 4 (57.1%), whereas CT was the most 
common type among boys 18 (40.9%). HI was more 
common in children <5 years of age being present 
in 10 (41.7%) children. CT was more common in 
children between 5 and 9 years of age [Table 4]. Forty 
four (86.3%) children had one or more co-morbid 
conditions in our study [Table 5]. The most common 
co-morbid disorder was LD features of which was seen 
in 29 (56.9%) of children. Nineteen (37.3%) children 
had features of ODD and conduct disorder (CD) each. 
ODD was more common in boys 18 (41%) as against 
1 (19%) in girls which was statistically significant 
(P<0.05). ODD and CD were more common in HI. LD 
was more common in IA and CT and less common in HI 
[Table 6]. Features of anxiety disorder (AD) were seen in 
16 (31.4%) children. There was no significant difference 
between the sexes. DCD was seen in 8 (15.7%) children. 
4 (50%) children had either gross or fine motor delay 
and 4 (50%) children had soft neurological signs. 
Twenty-one (41.2%) children had other behavioral 
problems including 17 (33.3%) nocturnal enuresis. In 
our study, the mean IQ was 90 (SD±12) with range 
71-117. IQ for children <5 years was 87 (SD±11), for 
children 5-9 years was 92 (SD±14), and for >9 years 
was 92 (SD±5). The mean IQ for children with IA was 
91 (SD±14) for HI 85 (SD±10) and for CT was 91 
(SD±11). Children with developmental delay had lower 
IQ than children without development delay. Similarly, 
there was no significant IQ difference between LD and 
other co-morbid disorders.

dIscussIon

Our study differs from the other Indian studies[4-6] 
with respect to inclusion of young children. One fifth 
of the children with ADHD in our study belonged 
to less than 3 years of age which shows that ADHD 
is widely prevalent even in preschool children and 
toddlers. Similar observations have been made by 
Palfrey and co-authors[7] in their prospective longitudinal 

Table 2: Developmental delay in different age groups
Variables <5 years 

n=24 (%)
5-9 years 
n=21 (%)

> 9 years 
n=6 (%)

P value*

GM 3 (12.5) 5 (23.8) 0 0.31
FM 6 (25) 2 (9.5) 0 0.19
SOC 2 (8.3) 3 (14.3) 0 0.55
LANG 18 (75) 11 (52.4) 1 (16.7) 0.03

GM - Gross motor; FM - Fine motor; SOC - Social and adaptive; LANG 
– Language. *Pearson’s Chi-Square test language delay is significant 
higher in <5 years age P=0.03

Table 5: Co-morbidity in relation to age
Co-morbidity <5 years 

n=24 (%)
5-9 years 
n=21 (%)

>9 years 
n=6 (%)

P value*

ODD 8 (33.3) 9 (42.8) 2 (33.3) 0.79
CD 8 (33.3) 9 (42.8) 2 (33.3) 0.79
LD 5 (20.8) 18 (85.7) 6 (100) 0.00001
AD 8 (33.3) 7 (33.3) 1 (16.6) 0.71
DCD 3 (12.5) 4 (19) 1 (16.6) 0.83
Others 8 (33.3) 10 (47.6) 3 (50) 0.56

*Pearson’s Chi-square test LD is more common in >5 years 
P=0.00001; ODD - Oppositional defiant disorder; CD - Conduct disorder;  
LD - Learning disability; AD - Anxiety disorder; DCD - Developmental 
coordination disorder

Table 6: Co-morbidity in different types of ADHD
Co-morbidity IN 

(n=16%)
HI 

(n=13%)
CT 

(n=20%)
NS 

(n=2%)
P value*

ODD 3 (15.8) 7 (50) 8 (32) 1 (50) 0.25
CD 3 (15.8) 8 (57.1) 7 (28) 1 (50) 0.12
LD 11 (57.9) 4 (28.5) 14 (56) 0 0.04
AD 3 (15.8) 0 11 (44) 2 (50) 0.0008
DCD 2 (10.5) 3 (21.4) 3 (12) 0 0.79
Others 8 (42.1) 5 935.7) 7 (28) 1 (50) 0.82

AD is more common in CT P 0.0008. *Pearson’s Chi-square test. LD 
is more common in IN+CT than HI P 0.04; ADHD - Attention-deficit/
hyperactivity disorder; IN - Inattention; HI - Hyperactive impulsive; 
CT - Combined type; NS - Not otherwise specified; ; ODD - Oppositional 
defiant disorder; CD - Conduct disorder; LD - Learning disability; 
AD - Anxiety disorder; DCD - Developmental coordination disorder

Table 3: Type of ADHD
Type No. of children %
In attentive 16 31
Hyperactive impulsive 13 25
Combined type 20 40
Not otherwise specified 2 4

ADHD - Attention-deficit/hyperactivity disorder

Table 4: Type of ADHD in different age groups
Age group IA (%) HI (%) CT (%) NS (%) P value*
<5 years (n=24) 5 (20.8) 10 (41.7) 8 (33.3) 1 (4.2) 0.27
5-9 years (n=21) 8 (38.1) 3 (14.3) 9 (42.9) 1 (4.8)
>9 years (n=6) 3 (50) 0 3 (50) 0

ADHD - Attention-deficit/hyperactivity disorder; IA - In attentive;  
HI - Hyperactive impulsive; CT - Combined type; NS - Not otherwise 
specified; *Pearson’s Chi-square
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study in which 13% of children aged 14 to 29 months 
had definite features suggesting the possibility of 
ADHD. Preschool children with developmental delay 
or attention deficit disorder or both have high risk 
of symptoms continuity.[8,9] Possible reasons for the 
increased number of preschool children in our study 
may be due to hyperactivity rather than in attention 
in these children which could have forced their parents 
to get an early consultation. It could also represent the 
mother’s knowledge on child rearing which can be a key 
factor in early identification. These children need to be 
followed up to look into persistence of symptoms in their 
mid childhood and adolescence. From our study we find 
that ADHD in boys is considerably higher than girls. 
Similar results were seen in other Indian studies. [4,6, 10] 
In our study, we find that educational qualification of 
parents and age of parents are not significant risk factors 
for ADHD. Similar observations have been reported 
in a Turkish study,[11] according to which there was no 
co-relation between ADHD, parental age, or profession.

Indian studies[6,7] also quote that ADHD is highly 
prevalent in lower and middle socio-economic class. We 
also find that though children with ADHD frequently 
belonged to middle and lower socio-economic class; the 
significance was not maintained when individual social 
classes were taken for risk factor analysis. Behavioral 
problems have been reported to be high in Indian children 
belonging  to nuclear families.[12] Similarly, in our study 
too we found ADHD to be more common in children 
belonging to nuclear families. In a nuclear family, a child 
can be affected by  anxiety and tension between parents  
which can result in increased behavioral problems in 
them. The number of children with single parent, parental 
substance abuse, and psychiatric illness in family were 
not significantly high in children with ADHD in our 
study in comparison to community samples from west.[13] 
This needs to be analyzed in population-based studies 
as our study group may not be representative of the 
society. There was no significant association between 
type of ADHD and socio-economic class, prematurity, 
or perinatal adversity in our study. Similarly, the 
Kolkata study[4] study did not find increased incidence 
of ADHD in LBW children and studies by Godman 
and co-authors[14] also have not found significant 
perinatal risk factors contributing to ADHD. Persistent 
crying in infancy, traumatic brain injury, and excessive 
television viewing have been postulated as risk factors for 
development of ADHD by a few studies.[15-17] However, 
in our study we did not find any significant association 
between any of those risk factors and ADHD.

Regarding developmental profile of children with ADHD, 
observations similar to our study have been reported by 
others as well.[4,11] The most common co-morbid disorder 
in our study was LD. This is in concordance with the 

wide variability in the reported degree of overlap between 
LD and ADHD ranging from 10% to 92% in literature. [18] 
LD was more common in IA and CT similar to the 
Chandigarh study.[6] Less number of children in the age 
group of less than 5 years and with HI has LD and this 
was statistically significant. Regarding the prevalence of 
other co-morbidities, our findings correlate with other 
studies. [19- 21] Behavioral problems were seen in 41.2% of 
the children in comparison to 60% behavioral problems 
in the Chandigarh study.[6] These manifestations are seen 
as an expression of underlying emotional problems due 
to frustration and failure these children experience. In 
our study, nocturnal enuresis was more common than 
reported by the Kolkata study.[4] Studies by Robson and 
co-authors[22] have shown that children with ADHD at 
age 6 were 2.7 times more likely than controls to have 
nocturnal enuresis. Children with developmental delay 
had lower IQ than children without development delay 
and there was no significant IQ difference between LD 
and other co-morbid disorders with that of types of 
ADHD similar to the Turkish study.[11]

concLusIon

ADHD is a highly prevalent neurobehavioral disorder 
in children with marked heterogeneity in clinical 
presentation. No specific etiologic factor was found to 
be significantly associated with this disorder. Speech 
and language delay especially in preschool children 
with normal hearing may be a pointer toward ADHD. 
There is a high incidence of learning disability with 
other co-morbid mental health problems in these 
children which may have a negative influence on their 
behavior. Identification of these co-morbidities would 
help in planning effective and comprehensive treatment 
strategies for them.
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