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ABSTRACT
Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder characterized by inattention, disorganization, 
and/or hyperactivity/impulsivity. 
Aims and Objectives: To study the prevalence of ADHD in adolescents referred for behavioral problems to rural tertiary health 
care center, to identify the gender difference andco-morbid factors associated with ADHD. 
Materials and Methods: Present study was a hospital based cross sectional study done at rural tertiary health care centre in 
central India. Multi Health Systems (MHS) CONNERS-3 questionnaire was used for assessment. Adolescent boys/girls referred 
by school or brought by their parents for behavioral problems at Child Guidance Clinic, Department of Pediatrics, were included 
in the study.
Results: Amongst 148 study subjects, 21 subjects (14.18%) were diagnosed with ADHD, 73 (49.32%) were diagnosed with 
inattention, 58 (39.18%) with impulsivity/hyperactivity, 112 (75.67%) with learning problems, 62 (41.89%) with aggression, and 
103 (69.58%) with family relation problems. There was statistically significant gender difference in the prevalence of ADHD, with 
male preponderant; male: female ratio was 3.2:1.
Conclusion: The present study revealed that prevalence of ADHD is high amongst adolescents in   rural health care setting. It 
is needed to formulate policies in rural India for effective combating ADHD at early age.
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INTRODUCTION

Attention Deficit Hyperactivity Disorder (ADHD) is a neu-
rodevelopmental disorder characterized by inattention, dis-
organization, and/or hyperactivity/impulsivity.[1] Inattention 
and disorganization entail inability to stay on task, seeming 
not to listen, and losing materials, at levels that are inconsist-
ent with age or developmental level. Hyperactivity/impulsiv-
ity involves over activity, fidgeting, inability to stay seated, 
intruding into other people’s activities, and inability to wait, 

symptoms that are excessive for age or developmental level.
[2] In childhood, ADHD frequently overlaps with disorders 
that are often considered to be “externalizing disorders,” 
such as oppositional defiant disorder and conduct disorder.[3] 
ADHD often persists into adulthood, with resultant impair-
ments of social, academic and occupational functioning.First 
reliable description of ADHD, came from England in early 
20th century. Population surveys suggest that ADHD occurs 
in most cultures in about 5% of children and about 2.5% of 
adults.[4]Around 60% of ADHD children will carry some of 
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their behavior into adulthood. According to Diagnostic and 
Statistical Manual for diagnosis of mental disorders (DSM-
V), ADHD symptoms includes: difficulty staying focused 
and paying attention, difficulty controlling behavior ,very 
high levels of activity.[5] WHO identifies adolescence as the 
period in human growth and development that occurs after 
childhood and before adulthood, from ages 10 to19 years.[6] It 
is high time we reach out to 99% of the child population that 
is being unattended by any agency,114 million children have 
no facilities even in the urban areas. There is only a limited 
source of information regarding the prevalence Of ADHD 
in the Indian context. The effect of ADHD/behaviour prob-
lem occurs at home, school, workplace, relations, physical 
and educational aspects of life. Currently, early diagnosis of 
ADHD has gained importance in pursuit of treating them at 
the earliest, so as to avoid/reduce its complications in various 
aspects of life.[4]After exhaustive literature search, we could 
not find any study on prevalence of ADHD in rural health 
care setting in India. So, the present study is first of its kind 
to find prevalence of ADHD in rural health care setting in 
central India.

AIMS AND OBJECTIVES

(i) To study the prevalence of ADHD in adolescents re-
ferred for behavioral Problems to rural tertiary health 
care center.

(ii) To identify the gender difference, if any, in the preva-
lence of ADHD. 

(iii) To identify the presence of any co-morbid factors as-
sociated with ADHD. 

MATERIALS AND METHODS

• Study Design: Cross sectional study (hospital based)
• Place of Study : This study was conducted at NKP 

Salve Institute of Medical Sciences & Research Cen-
tre & Lata Mangeshkar Hospital, Nagpur, (M.S.)

• Period of Study : January 2014 to October 2014 
(10months )

• Sample size: A total of 148 participants were en-
rolled into the present study.

• Study population: Adolescents boys/girls, referred 
by school or brought by their parents for behavioral 
problems at Child Guidance Clinic, Department of 
Pediatrics, NKPSIMS &LMH, Nagpur were included 
in the study.

• Ethical clearance: Taken prior to start of study from 
Institutional Ethics Committee (IEC).

• Inclusion Criteria: All school going adolescent 
boys and girls (age group of 11-16 years) referred 
by school or brought by parents for behavioral prob-
lems.

• Exclusion Criteria:
 (i)  Adolescent whose parents were not willing to 

sign consent form,
 (ii)  Adolescents having behavioral issues less than 6 

months duration.
• DATA COLLECTION: The informed written 

consent was taken from the parents/guardian of the 
adolescent subjects. All subjects were assessed with 
validated CONNERS Questionnaire by Multi Health 
Systems (MHS) and socio-economic status was as-
sessed with modified Kuppuswami scale. A question-
naire developed by MHS- CONNERS-3 was used, 
which included41 Questions related to following ar-
eas:

 a. Inattention 
 b. Hyperactivity/ Impulsivity 
 c. Learning Problems
	 d.	 Defiance/	Aggression
 e. Family Relations 

• Statistical Analysis & Results: All the data was en-
tered in Microsoft Excel 2013and further Statistical 
Analysis was done with the help of SPSS statistical 
software (version 17).

RESULTS

Out of total 148 study participants, 80 were boys and 68 were 
girls. Amongst study population, 21 participants (14.18%) 
were diagnosed with ADHD, 73 (49.32%) were diagnosed 
with inattention, 58 (39.18%) with impulsivity/hyperactiv-
ity, 112 (75.67%) with learning problems, 62 (41.89%) with 
aggression, and 103 (69.58%) with family relation prob-
lems. There was significant gender difference in occurrence 
of ADHD; 16 boys and 5 girls had ADHD, 53 boys and 20 
girls had inattention, 43 boys and 15 girls had hyperkinetic/ 
impulsivity, 67 boys and 45 girls had learning problems, 
47 boys and 15 girls had aggression, 52 boys and 51 girls 
had family relation problems (Figure 1). Amongst MHS-
Conner’s score, mean score in ADHD group was 42.14 for 
boys and 46.79 for girls, 50.34 for boys and 42.49 for girls 
in inattention group, 49.44 for boys and 47.56 for girls in 
learning problem group, 53.35 for boys and 46.53 for girls 
in defiance/aggression group, 52.23 for boys and 57.69 for 
girls in family problem group (Table 1). Sex-wise difference 
in responses were statistically significant in inattention, hy-
perkinetic/impulsivity, learning difficulty groups (p<0.05).  
Amongst socio-economic class according to modified Kup-
puswami classification, 5 (3.3%) participants were of lower 
socio-economic class, out of which 1 (0.2%) was diagnosed 
with ADHD; 47 (31.7%) belonged to upper low class, out of 
which 5 (10.6%) were diagnosed with ADHD; 65 (43.9%)
were of lower middle class, out of which 11 (16.9%) were di-
agnosed with ADHD; 28 (18.9%) belonged to upper middle 
class, out of which 4 (14.2%) were diagnosed with ADHD; 
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3 (2%) belonged to upper socio-economic class and no par-
ticipant in this class was diagnosed with ADHD (Table 2, 
Figure 2). 

DISCUSSION

Oppositional Defiant Disorder (ODD) is associated with ag-
gression and anxiety/depression symptom. There is a need to 
regard child with symptom of ADHD, ODD and aggression 
as a child with heavy genetic loading and predictor of disrup-
tive behaviour disorder. Heidi Aase in their study suggested 
that children with ADHD have problems with learning, be-
haviour, particularly related to response location.[7] Problems 
with learning long behavioural sequences may ultimately 
lead to deficient development of verbally governed behav-
iour and self-control. In our study prevalence of ADHD was 
high (14.18%) amongst students referred to us for behaviour 
issues. Other studies reported prevalence rates in the range 
of 3-7%.[8, 9, 10] There was statistically significant gender dif-
ference in the prevalence of ADHD, with more prevalence 
in males; male: female ratio was 3.2:1. This is in accord-
ance with findings of other such study.[8]The learning prob-
lems were the most common co-morbid condition followed 
by family issues associated with ADHD. ADHD is escorted 
with many conditions like learning difficulties, ODD, disor-
der of conduct, bipolar disease, depression, anxiety and Tou-
rette syndrome.[3] Skogan found out that early symptoms of 
ADHD were linked to parent reported difficulties primarily 
with inhibition and working memory, suggesting that defi-
ciencies within these two domains characterize early forms 
of ADHD.[11]It should also be stressed that ADHD like symp-
toms may be associated with many causes like a brisk change 
in child’s life like sudden death of parent, undiagnosed tem-
poral lobe seizures, anxiety, depression, hearing difficulties 
owing to middle ear infections, brain function affection by 
disorders, learning difficulties, etc. It is also documented that 
occurrence of ADHD in child is related to smoking and al-
cohol intake by their mothers during pregnancy.[3] Similarly, 
high exposure of preschool children to lead is also related 
with increased peril of ADHD. Weak evidence also suggests 
that additive sugars also increases the risk of ADHD like be-
havior.[12] But this correlation failed to corroborate with find-
ings of other such studies.[13]Traumatic injury to prefrontal 
cortex is also shown to be associated with ADHD like be-
havior, but only small chunk of ADHD patients had a history 
of traumatic brain injury. Also many studies suggest genetic 
role in causation of ADHD.[14] The prevalence of ADHD in 
present study was found out to be 14%. In a review of 233 
studies on ADHD, conducted worldwide, it was documented 
that prevalence of ADHD was 5%.[15] In the present study 
maximum cases of ADHD were found in lower middle class. 

This was supported by findings in a review study which 
showed that prevalence of ADHD was maximum in lower 
socio-economic class as compared to higher class. However, 
it should also be noted that access to treatment and getting 
treated is more likely in children of high socio-economic 
class than that of low socio-economic class.[15]Many treat-
ment options have been tried and tested for treatment of 
ADHD, but no treatment is fully effective. Certain evidence 
based recommendations have been laid down in treating 
ADHD, according to age group (Figure 3):

1. For ADHD children <6 years age-
 •  Methylphenidate is usually safe and effective,
 •  School based interpolations have been found to be 

useful.
2.	 For	ADHD	children	≥6	years	age-
 •  Evidence of methylphenidate effectiveness upto 14 

months treatment
 •  Atomoxetine over a period of 12 months
 •  Guanfacine has evidence of reduction in ADHD 

symptoms but no evidence till present regarding its 
long term efficacy.  

 •  Non-pharmacological options: inadequate evi-
dence about effectiveness of behavioral or psycho-
social intervention alone in reduction of symptoms 
of ADHD.

 •  Combined therapy: strong evidence in favor of ef-
fectiveness of combined therapy of psychostimu-
lants like methylphenidate and behavioral and 
psycho-socialtherapy in reduction of symptoms 
of ADHD and ODD exists. These effects are pro-
nounced in school age boys with ADHD.

However, psychostimulants have adverse effects which lead 
to discontinuation of therapy. Atomoxetine is known to cause 
insomnia, loss of appetite, lethargy, abdominal pain, rise in 
blood pressure, suicidal tendency. These adverse effects 
are more common in preschool age children. Mood distur-
bances and irritability are reported as most common causes 
of discontinuation of methylphenidate therapy. Guanfacine 
is associated with fatigue, sedation, headache, electrocar-
diographic changes.[4]Prevalence of ADHD is governed by 
many factors like socio-cultural differences, sex (more prev-
alent in boys),age (highest prevalence found in age group 5 
to 10 years, elementary school children).Some children with 
ADHD have increased of developing ODD, anti-social 
attitudes, low self-esteem and depression in adulthood. Also, 
a minor chunk of them develop bipolar disorders like mania-
depression. Amongst those developing anti-social attitudes, 
about 1/5th develop some sort of substance abuse.[8] Thus, 
this study helps in estimating amount of ADHD in the area 
so that necessary screening and intervention policies can be 
implemented to diagnose and treat ADHD early, in order to 
avoid aftermaths.
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CONCLUSION

The present study carries weightage, since no such study has 
been done in rural health care setting in India, given that it 
has been documented in some foreign country studies that 
highest prevalence of ADHD is found in low socio-econom-
ic class. Such studies should be conducted elsewhere in the 
country, so that findings of present study can be compared, in 
view of projecting exact figures on prevalence of ADHD, to 
formulate policies for effectively combating ADHD at early 
age.
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Table 1: Mean scores in boys and girls.

 Mean score   

 Boys Girls p-value

Inattention 42.14 46.79 <0.05

Hyperactivity/impulsivity 50.34 42.49 <0.05

Learning problems 49.44 47.56 <0.05

Defiance/aggression 56.35 46.52 >0.05

Family relations 52.23 67.69 >0.05

Table 2: ADHD cases distribution according to so-
cioeconomic class

Sr. 
no

Socio-
economic 
class

Subjects 
(n)

Subjects 
(%)

ADHD 
(n)

ADHD 
(%)

1 Upper  
Class 

3 2.02% 0 0%

2 Upper Mid-
dle 

28 18.91% 4 14.20%

3 Lower Mid-
dle 

65 43.91% 11 16.90%

4 Upper 
Lower 

47 31.75% 5 10.60%

5 Lower 5 3.37% 1 0.20%

 Total 148 100.00% 21  

Table 3:  Drugs approved for treatment of symptoms 
of ADHD.

Drug name Approved for age group

Methylphenidate ≥ 6 years

Methylphenidate(extended 
release)

≥ 6 years

Methylphenidate (sustained 
release)

≥ 6 years

Dexmethylphenidate ≥ 6 years

Amphetamine ≥ 3 years

Dextroamphetamine ≥ 3 years

Pemoline ≥ 6 years

Figure 1: Gender distribution of ADHD and co-morbid condi-
tions.

Figure 2: ADHD cases across various socio-economic classes.


