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ABSTRACT 
Background

Attention Deficit Hyperactivity Disorder is the most common neuro- developmental 
disorders of childhood characterized by the core symptoms including inattentiveness 
and distractibility and frequently involve impairments in executive functioning, 
increased impulsivity, and restlessness.

Objective

To find out the prevalence of Attention Deficit Hyperactivity Disorder among school 
aged children Presented to Pediatric clinic and also to investigate associated co-
morbidities.

Method 

This study was conducted at Nobel Medical College Teaching Hospital, Biratnagar 
during April 2014 - March 2015. Attention Deficit Hyperactivity Disorder was 
diagnosed by the developmental Pediatrician after taking relevant history and the 
clinical assessment using Attention Deficit Hyperactivity Disorder rating scale with 
diagnostic criteria consistent with Diagnostic Statistical Manual - IV classification. 
Spence anxiety scale child and parent rated version and Strength and Difficulty 
Questionnaire were also used.

Result

Result showed the yearly prevalence of Attention Deficit Hyperactivity Disorder being  
41(11.7%) with male: female ratio of 4:1. The study reported that Attention Deficit 
Hyperactivity Disorder combined type was the commonest type that was 26(63%) 
cases followed by Inattentive type 9(22%) cases and 6(15%) were hyperactive type. 
The mean age for Attention Deficit Hyperactivity Disorder was 7 years and 5 months. 
The most common co-morbidities were sleep problem 12(29.3%), Learning difficulty 
10(24.4%), Anxiety disorder 10(24.4), Oppositional Defiant Disorder 9(22%), Autism 
Spectrum Disorder 5(12%), speech delay 6(14.6%), and 4(10%) had associated tics. 
There was abnormal SDQ prevalence of 29.3% across the area of emotional distress. 
The mean abnormal SDQ score in total difficulty area 8 (20.7%), socializing with peer 
9(22%), behavioral difficulty 11(26.8%), hyperactivity/inattention 23(56.1%) and 
impact of difficulties in young person’s life being 5(12.2%).

Conclusion

There is high prevalence of Attention Deficit Hyperactivity Disorder in children and 
adolescents in Nepal. This study has also looked at co-morbidities associated with 
Attention Deficit Hyperactivity Disorder and the findings of the study have thrown 
lights on the mental health and other developmental issues associated with it.
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INTRODUCTION
Attention Deficit Hyperactivity Disorder (ADHD) is the 
most common neuro- developmental disorders of 
childhood, characterized by the core symptoms including 
inattentiveness and distractibility (difficulty completing 
work) and frequently involve impairments in executive 
functioning (organization, working memory), increased 
impulsivity (taking out of turn, interrupting), and 
restlessness (difficulty remaining seated, fidgeting). Some 
ADHD children suffer predominately from inattention 
(ADHD-I); others exhibit principally hyperactive-impulsive 
behavior (ADHD-HI), while the third subgroup show all the 
above-mentioned symptoms and signs (ADHD-C) and this is 
the commonest type.1-3

There are several co-morbidities, commonly associated 
with ADHD that include anxiety disorders, oppositional 
defiant disorder, sleep disorders, affective disorders, 
learning disabilities, and tics. A cross sectional analysis 
of data on data from 2007 national survey of children’s 
health between ages of 6 to 17 years found that 18% of 
children with ADHD had an anxiety disorder versus 2% of 
children without ADHD and 14% of children with ADHD 
had a depressive disorder versus 1% of children without 
ADHD.4 This in turn, leads to poorer outcomes for children 
and families with ADHD and mental health co-morbidities, 
relative to children with ADHD alone. The presence of co-
morbidities has been associated with poor functioning in 
daily life and educational domains.5,6 Mental health co-
morbidities greatly influence the presentation, diagnosis, 
and prognosis of children with ADHD, as co-morbidities 
increase the overall level of disease burden.5,7 Various 
studies have found that children with ADHD and co-morbid 
Oppositional Defiant Disorder engages in more aggressive 
and delinquent behaviors. These children are also at risk of 
academic under achievement, substance abuse, lower self-
esteem, and social maladjustment.7,8

METHODS
This was a hospital based prospective study done at 
Nobel Medical College Teaching Hospital, Biratnagar, over 
a period of one year from April 2014 to March 2015. In 
total 41 study subjects were taken in this study by using 
a convenience sampling technique among the children 
presented for consultation to pediatric outpatient clinic 
at Nobel Medical College and Teaching Hospital (NMCTH), 
Biratnagar of eastern region, Nepal. 

The ethical approval for the study was obtained from 
the IRC of Nobel Medical College Teaching Hospital. An 
informed consent was obtained from the parent and 
children for this study. The data regarding demographic 
profile of the children were obtained when they first met 
the pediatrician. 

Attention Deficit Hyperactivity disorder was diagnosed by 

the developmental Pediatrician after taking relevant history 
and the clinical assessment using accepted diagnostic 
criteria consistent with DSM-IV classification. The ADHD 
rating scale was also used as a diagnosing tool. The 
diagnosis of ADHD was sub typed into Inattentive (ADHD-I), 
Hyperactivity/impulsivity (ADHD-HI) and combined type 
(ADHD-C). The diagnoses of associated co-morbidities were 
made by the developmental pediatrician using appropriate 
screening tools and relevant history and examination.

Attention Deficit Hyperactivity Disorder (ADHD) Rating 
Scale: 

ADHD rating scale is an 18-items scale that rates symptoms 
using a 4-point Likert-type severity scale (0 = none, 1 
= mild, 2 = moderate, and 3 = severe). It is based on the 
DSM-IV criteria for diagnostic criteria for ADHD. It has nine 
items that assess inattentive symptoms and nine items that 
assess hyperactive and impulsive symptoms. The ADHD 
Rating Scale has been developed and standardized as a 
rating scale for children. 

Strength and Difficulty Questionnaire (SDQ): 

Parent report version of Strength and difficulty questionnaire 
(SDQ) was given to all the parents of children with ADHD 
to assess the mental health status of children and when 
needed cases were referred to other professionals for their 
input. Parent report SDQ was used for children below 11 
yrs of age and self report SDQ was used for children of 11 
yrs and older.

The SDQ is an instrument that has been widely used to 
assess mental health problems, emotional and behavioral 
problems and strength among children and adolescents.9 
The final conclusion on the presence or absence  of mental 
health problems as measured by SDQ is ideally computed 
from the combined reports from parents, teachers, 
and self-report by child.10 However, self reports may be 
sufficient screening tool for adolescents aged 11 years or 
older.11 The clinical usefulness of SDQ in identifying mental 
health problems in adolescents has been established, with 
a reliability and validity that is as good as that of Child 
Behavior Checklist.12 The Self rated SDQ possesses 25 items 
in the following 5-item scales: emotional and conduct 
problems, hyperactivity/inattention, peer relationship 
problems, and pro-social behavior. Each item is scored on 
a 3-point scale (0 not true; 1 somewhat true; 2 certainly 
true) and the sum of all answered items in a scale creates 
its total score (possible range, 0-10), whereas the sum of all 
answered items in the first 4 scales creates the total overall 
score (possible range, 0-40). The higher the total score is 
the larger the difficulties are. The SDQ total scores could be 
considered as “normal” (range, 0-15), “borderline” (range, 
16-19), and “abnormal” (range, 17-40), indicating the 
presence of general psychopathology. For the subscales, 
abnormal scores were taken as follows: emotional scale 
and hyperactivity/inattention range, 7 to 10; conduct 
problems range, 5 to 10; peer relationship problems range, 
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6 to 10; and pro-social behavior range, 0 to 4. The abnormal 
SDQ score in any area indicate substantial risk of clinically 
significant problem in that area.13 

Diagnostic and Statistical Manual of mental disorders 
(DSM-IV): 

Diagnostic and statistical manual of mental disorders, 
4th Edition is also known as DSM-IV that is published by 
American psychiatric association (APA) which includes 
all the recognized mental disorders. It has set criteria to 
diagnose various disorders.

Spence anxiety scale: 

Child rated and parent rated version of Spence anxiety scale 
was used to screen for anxiety disorder where appropriate. 
The data were analyzed using the SPSS version 16

RESULTS
A total of 41 school aged children were identified to have 
ADHD according to the Diagnostic Statistical Manual -IV 
diagnostic criteria, during the period of 12 months out 
of 350 children presented to the pediatric clinic 41 were 
diagnosed of having ADHD that resulted into the yearly 
prevalence of 11.7%. A study done by Rimal HS et al. to 
asses mental health problems of school children using SDQ 
also noted similar prevalence rate of abnormal SDQ score 
across the domain of Hyperactivity/Inattention.14 Male 
constituted 33(80.5%) while females were 8(19.5%). The 
mean age of children was 7 years and 5 months. Among 
those 41 children, almost half of them were from joint 
family and rest from nuclear family 18(44%) and 3(7%) 
from extended family background.(Table 1)

Data was analyzed to ascertain the associated co-
morbidities. The most common co-morbidities were sleep 
problem 12(29%), Learning difficulty 10(24%), Anxiety 
disorder 10(24.4), Oppositional Defiant Disorder 9(22%), 

Table 1. Demographic characteristics of sample population

Variables Number (%)
Mean Age(SD)  7 yrs 5 months(2 years 3 months )
Gender
Male 33(80.5%)
Female 8(19.5%)
Types of family
Joint family 20(49%)
Nuclear family 18(44%)
Extended family 3(7%)
Employment status of Father
Employed 34(83%)
Unemployed 7(7%)
Employment status of mother
Employed 12 (29%)
Unemployed 29(71%)

Table 2. Sub types of ADHD and associated co-morbidities among 
the participants (n=41)

ADHD Sub types Number (%)
ADHD Combined type (ADHD-C) 26(63%)
ADHD Hyperactive type (ADHD-H) 6(15%)
ADHD Inattention type (ADHD-I) 9(22%)
Associated co-morbidities
Sleep problem 12(29%)
Learning difficulties 10(24%)
Anxiety disorder 10(24%)
Oppositional defiant disorder 9(22%)
Autism spectrum disorder 5(12%)
Speech delay 6(15%)
 Tics 4(10%)

Table 3. Distribution of abnormal SDQ score across various 
domains

SDQ Clinical Ranges (Dichotomized) Gender Distribution (n 41)
Male
N=33

Female
N=8

P value

Mean Total SDQ score n(%)
Normal/Borderline score 21(51%) 20(61%) 1(12.5%) *

<0.05Abnormal 20(49%) 13(39%) 7 (87.5%)
Emotional problem SDQ score n(%)
Normal/Borderline 29(71%) 26(79%) 3(37.5) *

<0.05Abnormal 12(29%) 7(21%) 5(63.5%)
Hyperactivity/inattention  SDQ score n(%)
Normal/borderline 6(15%) 3(9%) 3(37.5%) *

<0.05Abnormal 35(85%) 30(91%) 5(62.5%)
Conduct problem SDQ score n(%)
Normal/borderline 30(73%) 24(73%) 6(75%) 0.89
Abnormal 11(27%) 9(27%) 2(25%)
Peer relationship problem SDQ score n(%)
Normal/borderline 32(78%) 26(79%) 6(75%) 0.94
Abnormal 9(22%) 7(21%) 2(25%)
Pro-social SDQ score n(%)
Normal/borderline 33(83%) 26(87.5%) 7(93%) 0.63
Abnormal 8(17%) 7(13.5%) 1(7%)
Difficulty with young person’s life SDQ Score n(%)
Normal/borderline 36(88%) 29(88%) 7(87.5%) 0.97
Abnormal 5(12%) 4(12%) 1(12.5%)

The result showed that 26(63%) cases had combined signs 
of hyperactivity (ADHD-C), while 9(22%) cases showed 
inattentive signs and symptoms .The other children 6(15%) 
suffered from Hyperactive signs and symptoms only. (Table 
2)

Autism Spectrum Disorder 5(12%), speech delay 6(14.6%), 
and 4(10%) had associated tics.(Table 2) 

There was high, abnormal SDQ prevalence, of 29.3% across 
the domain of emotional distress. Similarly, the mean 
abnormal SDQ score in socializing with peer was 22%, in 
behavioral difficulty 26.8%, in Pro-social behavior 17%, 
in hyperactivity/inattention 56.1% and in the domain of 
impact of difficulties in young person’s life was 12.2%. 
There was statistically significant gender difference noted 
in case of abnormal rating in the area of emotional distress 
and total abnormal SDQ score(p value <0.05). This study 
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also noted higher prevalence of ADHD among boys as 
compared to girls that is statistically significant with p value 
<0.05.(Table 3)

Cases were investigated and managed with the help 
of multi-disciplinary team members. Nearly half of the 
participants 18(44%) of participants were referred to 
Psychologist, 8(19.5%) to Speech therapist and 6(14.6%) 
were referred to audiologist.

DISCUSSION
There have been varied report available around the 
world on prevalence of ADHD in school children ranging 
from 3-17.8%.15-17 Our study has found the prevalence of 
ADHD that is comparable to one of the study conducted 
by national center for health statistics in the year 2007 
in USA where parent reported diagnosed prevalence of 
ADHD for all the children ages 6-17 years was 8.2% (95% 
CI 7.7-8.7).18,19 The higher prevalence in our set up could be 
because of the fact that we received lots of referral from 
the paediatricians and other health professionals as there 
are very few centres to provide this kind of service but no 
other local data is available to compare with it.

ADHD is often associated with different co-morbid 
conditions like mood disorders, anxiety, oppositional defiant 
disorder or learning disorders in children, and substances 
abuse on adults. Studies on adults, demonstrated 87% of 
the patients with ADHD had at least one psychiatric co-
morbidity which raises the importance of an accurate early 
diagnosis of ADHD during childhood.19 

A large population-based study found that approximately 
67% of children with ADHD present with one or more 
psychological or neuro-developmental co-morbidities 
compared with 11% of children without ADHD. Out of 
those children with ADHD, 33% had a single co-morbidity, 
16% had two, and 18% had three or more.4 In our study 
32% had single co-morbidity, 34% had two and 17% had 
three or more whereas 17% did not have any co-morbidity.

In this study, we noted 12(29.3%) children with ADHD having 
sleep related problem. In a study done by Moreau V et al. 
parental reports indicated more severe sleep disturbances, 
and actigraphic recordings of longer sleep onset latency, 
lower sleep efficiency, and lower total sleep time.20 A study 
from Canada by Corkum P et al. reported that the children 
with ADHD have significant sleep disturbances comprising 
of dyssomnias, parasomnias, and sleep related involuntary 
movements.21 

Our study noted that 10(24.4%) children with ADHD had 
anxiety disorder which is consistent with the findings 
from a study done in Hongkong where Co-morbid anxiety 
disorders were observed in 27.5% of 6-12 years age group 
children with ADHD.22 Children with anxiety disorder may 
be very tense, quick to panic and seeks lots of reassurances 
and also avoids unfamiliar situations.1

The learning difficulty (LD) and oppositional defiant 
disorder (ODD) are two other common co-morbidities 
associated with ADHD in our study. In this study, percentage 
of children having LD was 24.4% which is lesser than the 
finding from a study done in Turkey and USA that was 
35.7% and 46% respectively.4,15 In the same study 9 (22%) 
of school children had ODD that is almost similar to the 
finding of our study. One of the study suggested that the 
co-morbidity of CD and ODD in ADHD may increase the 
risk of a further development of mood disorder, but most 
studies had a small sample size.23 

There were other co-morbidities found to be associated 
with ADHD although they were less common. In this study 
6(14.6%) had speech delay, 5(12%) had Autism Spectrum 
Disorder (ASD) and 4(10%) had Tics.

The analysis of data obtained from the parent report SDQ 
showed that 21(51%) children with ADHD had normal/
borderline SDQ rating and 20(49%) had rated abnormal 
total SDQ score which  means there is a substantial risk 
of having clinically significant mental health conditions. 
Similarly, abnormal SDQ score in socialising with peer was 
22%, in behavioral difficulty 26.8%, in Pro-social behavior 
17%, in hyperactivity/inattention 56.1% and 12.2% of 
participants had abnormal SDQ in the domain impact of 
difficulties in young person’s life.

There was high abnormal SDQ prevalence of 29.3% across 
the area of emotional distress. Girls were more likely 
to have abnormal SDQ score across Emotional problem 
domain which was statistically significant (p value<0.05, 
CI 95%). Similar finding was obtained in a Finish study 
but it was community sample.24 In our study, ADHD was 
found significantly higher in boys than girls when screened 
by SDQ which is consistent with other studies as well. In 
this study, the mean abnormal total SDQ score was 20.7% 
that is slightly higher than the findings from a Brazilian 
study(18%) but much higher than the study of Olyanka et al 
where it was reported to be 10 % only.25 Gender difference 
was also reported to be statistically significant in case of 
mean total abnormal SDQ score as girls scored higher than 
boys (p value<0.05, CI 95%).

The main limitation of this study was the small sample size. 
Multi-centric study with the same methodology would 
generate more reliable result that will have better external 
validity.

CONCLUSION
There is high prevalence of ADHD in school aged children 
and adolescents in Eastern Nepal. This study has also 
looked at co-morbidities associated with ADHD and the 
findings of the study have thrown lights on the mental 
health issues associated with ADHD. The high rate of co-
morbidities associated with ADHD clearly indicates that it is 
absolutely necessary to work on these areas to reduce the 
impact of co-morbidities on young person’s life.
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